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H.l::hTD?]:IrAE.:éhnm Ao B Jowest geede of
o asimal kinpdom, wlpu.udunl.mml‘mun
h.:mgz;l]ﬂhm Whilst ok fisst M-l
st T & vagan senso, without any strict
Mn'ihpﬂ:ru & o !uﬂuﬂnm the oms hanil somo Eim
nisms which ame moe regardod ax plants and on
m&mmmh-ﬁhmmnﬂp&lnh plwu
in the a.mﬂm :&‘m I;.-::Imn ke hfl. twanty
4 & T EAF i
_'Fﬂm!-ﬂ]'ﬁ:nm Hl\?lhl ﬂpnd definite inkeesd
I'mmnlhhmaflha kmﬁnﬂ n:l:m WH
by tho mumes ™ 3einma™
[ animale which aro strvcturilly singlo "ulh"'
ringhe corpisicles of protopliss, whineas the ]!mm
coasiak of many ssch units dnﬁmm; in the frst
instancs) in two layers—an o & cell-lnyer
and an ectoderm wduum'l.l-hyu-—-mud. memiral
eavity, the emtoron or common digeetive cavity, which is
in sprem commusication with tho vatesdor by & mouth,
TLF e Abea. o anieellular anizals,
The individual co person in ikis grado of the anisal ki
ﬂnm:i-namghrnﬂl tn.d,nlthu'u we End Probozos whi
cansiss of W anid ane entitled to be
ealled W anubtzeellilan” pql nm examiziion of the defails
of structure of ikeas gol
bisory extalliskes the fact that the cobesion of the cells
in thess instances is nob an mml Leatuze of tho lifo of
sk multicellubar Probozoa, bt n scoondary and rumﬂmn-
tial mrmngeesest,  Like tho budded * permes” form
when cobereat to ono nsedber, undifierestisted "whul.u"
nnomﬂwl‘olmudcnnh.lhﬁhmhm]hﬂ-m-
Fﬁ'ﬂ Profomen exn s l'mq:m‘-uuml.hm-i.nd.
Lmin-]upmdmﬂf- theie sbeston hita no coonomis siged
canee. Faeh eell {8 precisely b connlespart of ftan
bomr; :hmum-mmnm”n.mdmn‘bulmnd‘l‘un;]w
among spelal nssoEid colbs, nd mo cor-
mpw-l‘ng differe lm of fmseture, A & eomtrast to
this we find oven in the simplost Enteroms that I eelts
e fanclicnally and stractamlly distingsishable into/two
prempa—tkass which Fino the eteron or digeative eavity
nnil Ehoss which I:wmﬂm cnter I:.a-.l_-,-de The cells of

:ri;-::mtlwnl] t- isterchangeable 3 thoy are funda.
i r"ﬂ.mﬂ:ﬂm nmlmmrroqqrw

et et hpﬂ;&m hnﬂampghul:llr
L] Mm“
af o dmwumm which twa mﬁﬂm =4
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fsr epeciad histary, Trjardin,

tes nnd of theie life- |

Fl 11 du Foscedirurin 5
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L O ng;u
tfontiord o Fiei

|J§.|'|;u;||.ud. The Endividnal Irotozson i s single el o
sumber of - thean individmals may, as the nesslt of the pro-
oo of Tiasdon {eedl-divisdon), remakn In costact with ano
umlbu- bt the eompound individual which ibey thus
s hus nos & characier,  The constitemt
cells aro still the meom imperiant iedividealithes ;. they
mever begome differentiated and grouped in distinet layen
differing from ome another in properiies and ﬂm:u.m.--
lhy noves heeomn subordizated to the individvality of

W noed - by ibeir eobesion @ henoa wo nm

even Khieso umpluul Do bad
wnicet]

far t.'hu rumbeér of Profozon are absolately
single Eslated colls, which, wheserer thay daplioato them-

selves by that process of divisien coremon to thoss units
of Mroctune {whether existing ns isolated o 5 or &
constituonts of the tissies of plasts of of an ), -

ate &t czeo into gwo distinet individoals which movoe nway
{romm ono and nre ormnrd

Whilst it is eaxy to doiw tho ling beswoen the Probozos
and iks Ernterozca or Metnzoa which liz nbove them, ca
aeestn b of the pecfoetly difinite difereniiation of the cells
ﬂlhhmrhwrmwwﬂuﬁhhmdimm]tw
Tﬂhl‘rﬂm m the pamble] group of unicelilar

Theoretieally tkes fx mo dilfeuliy sbong this distineton.
Thero is no dowbt 'L'h.l!m'g:mm t themselves 1o un
i two gpreal sericd - starling in s
usnicelinlar forma.  Tha con series, the plants, ean take op.
tha carhem, oxygen, and mitrogen necessary B
hnlld nplh r growing profoplasm from neineral  eom-

ds eofubde in wodor, e which ceastitute the.
stage of thess clements in
Nﬁﬂﬁﬁﬂ! of car plaset,  Planfs can fake dbeir nitregen
in the form of smmonia or in 1

ECCERsnEY

theic protoplum, in & Iw-uuu of combinntion than ik
presents in the class of componnds known s alboseens ;.
nor can they take carbon in n kwer state nl'mhnlﬂﬂ-
fhas it peosents uwhea nniied ﬂll:.hrdmwﬂm
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hydrogen and ox
ﬁgnrrm: and fﬂl!‘ls::
they Bave fa be seized Dy the nnimal in the conditioa
wof moro or less sediil particles, nnd by chemical processes
superinduesd in the living protopliss: of the animal by
the contnct of thie partheles they are seted npon, chessie.
ally modified, and rendered difusible. - Henco the azimal
I provided with o mouth asd's digestive cavity, and with
organs of keomotion and probension by which it may s
vest amd appropriate its scattered niutmment,  Farther the
albumens, m;’h:ﬁ‘m and stareh which are the necossry
ol af an A aro not fouml in natios ezcepding ms
the products of the life of plants or of animals; sccord.
igE;rlnmirrmbnmhtwuinum it
eithir

o form fat, r, asd sarch.
nq'iudu“ﬂhﬁﬁ?ﬂﬂdifﬂim;

tic. Epan
plants or other mnimals It woall therefore seom
to b easy to draw the line botween oven the moss minibs
unicellilir plants anid the similuly minsie enieellibe
ankmals—assigmieg those which feed éa the albeanens, ke,
of ather organfsms by mens of o month and digestivo
6 12 1a the ankmal series, and thoss which can apgeo-
pm::'lbn clements of ammonia, nitmdesy sl earbonates
to the planis
Huch abaclnto distinetions Jending themelvos to karp
definltions bave, however, no place in the crganic world
azdl this is foand $o ko oqually true whether wo abtenspt
fo eategurteally defing smaller i in Bl ebassification
of plants smd animals or to indieato the bonedirics of the
primary ddivisia which these famitiar namses Bmply.
m,. to plants which ar b and  spesi
developed ns plants, and fecd exchusively npon ammesis,
nitrtes, ned capbesites we find execplionally. modified

kinds wiich nre known as :m:ﬂrm u; and e
ided with dipestive ca 0 i or-
plas &), and actually feed gmmg -rhmdul.ﬂ'lﬁ:m
g albamens of insetts which thoy eateh in these diges-

tive recoptacks. Ko one would cntertain for a momont
the nothen thas thess insectivoross plants shoehl be con-
sblered an omimals. The H eal definition sepamt-
ing t frosn azinsal down in their cases bot ihe
Eem of the probable histery of thebr evelution ns
indieated by tkeir variots details of straetere sufSeos ni
cawe 86 convines ko mest seeptical obssrver thak ikoy
netnally Ll to the vegetabli Kne of descent or family
tree, 1.'Im|.lg'h.oﬁug hate lost the leadieg physiologieal char-
noteristio wiich hss domsinated the structuro of other
Mants In this coctremss onms it 8 mado very olvicns that
In groaping crgnmisms as ta or a8 animals wo nre nob
ealied mpon b apply & defnition but 1o coasider the
maltifarioes evidences of histecial ovelution,  Anl we
fleed i tho caso of the Protosea and the' Profopinta thas
the same principle bobds good, although, when dealing
with extremely smplo formiy, it Becosws mel morg difl.
enlt to jedge of the fatBemship of nn fen im
fon aa tho number of detailed poista a?_pwu'hln
sgroement with and divergence from other forms to which
it ey be supposed o b melaticd ara fie.
The t;ﬁn of Wumﬂmulmdd fa invarinbly
SR ihe presence ol a K caliuring
F—-—d]-um L In virtus nd'p:umu d:'s{n:nw Iedizect
action of this iyl dhe dasm of the ks
erallid to scize the al reral workl—the eae-
bon which has seml to the Jowest rosting stage of combing-
I‘u)h—n.wd“dmumn— it into t&mHnll[ﬂu nimd_mgﬁ::ﬂ.
XY EEn mﬂdr with minsged. These aen Lj ]
which have no ch 1l and are thos omable 2o feal
epon carbonic acid. nre none thy loss te sizen
ke clisely with - particulas ¢h Il-bearin
plante i detsili of form and strueture, modoe of gmﬂE
and repeoduction, A large series of thuso aro tersod
Pungi. Theugh znalle to feed on carbeaic acid, they do
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not feed s do animale.  They can take their carbon from
acotated and darimtes, which ankinals casnot do, anid ilicir
nitrogen from ameeaia,  Even when it is sdmitted that
somee of thess colourléss stich % Aho Bactoria
ﬁummyadu}, can set npos mens B0 oA to digest

iy

m nnd thus nousish b ives, it is Dot t
luco tho Bacterda mﬂ'ﬂiﬂ]i any miro ikan it woukd
reasgpable s to Neguend Sarrncenia, nnd

Tirpsem. {insechivorois Fes the stremetuse
ned mode of growih of the Bacteria is like that of well-
immﬂu JﬂW1mH ﬁmm ‘IH
u iffer & having i .

this peculzar mode of mutrition, dastiset frous 'rh:tl-{whm
has dominsted and determisned the typical sruciere of

plamts.

Sa wo Bind En & Jes sriking series of sstances amongst
animals that bhese and thene bt nutettional armngements
which wio Bave ne hesiation In/affirmsing to bo the ladieg
chemeterlstic of mnimals, and 10 have d amd perh.ru
solely dedormingd tho groat sirmctuml featurcs of the
noimal fne of descent, nre largely modifed of oven slto

ther pavolntionized. Tho groen Hlydes, the freshwaler

aml stomo Planarias wooms prodoee. chianephyil

ot in (ko protoplasm of their bieues jast as green

s dho, amd are abls fn consequeses to do what animals
“o;muidcr—mmdf, feed Immq{qmiu achl, Tha
Iml.l- e of ik upﬂ,u:m 1 ilant ned of the
Eim‘l m;;lu“mlx?-ﬂ"mm th.ci-m The fact

b charas ¥ i t [re
Dilies one mode ﬁ:ﬂ.wm :'ljlj'.F 1|mh£;ﬁmmul-
does’ niok prevent |u-nu1:hmufuvma i vickog

from adscrting itself in the snimal ||1ir':-¢hjl‘='€lznnT or of &

thoreughly chamcterized anfmsl, sech as the green Hyde,

from pratting focth Fs eblorophylligences powers as though
a

it Balonged 1o

Weneo. it is not surpsd that wo find ameeg the
Trotoena, potwhihstanding that they are charsctorized by
the &nfmal metbod of nutrition aed their forms deturmined
by o exigencies of that method, cocasional instamocs of

fal bba mtrition mech as i implied by the deve-
E:imm eklorophyll in tke of o few inoink=ra
of the gronpe It would not be imconsistest with what is
ghmerved in oiber groups sheahl we End that thero sro
potng mnkecllalar -urg!l]gm which must, om account of
their structuml roscmblances o oibse Jsmd, be con-
widered ne Prodozon and yet have abeelutely miven up able-
getkee the animal mede of nutritios (by the isgetion of
solid all ) and have acquined the vegriable meds of
ahsurking ameonia, nitmics, asd sarbonic acid,  Expes:
ment in this malter i diffizubl, g sueh * vepel-
abla” or “holophiytic nutrition " apjears 1o obdain in the
s of many of the groea Flagellats, of the Thncagetlaia,
nnd possibly of oibicr Predomoa,
(s tho other hand thers B mo doult that we may £l
into an ormor in including in the animal lioe of descint all
upicellalar organisms’ which pesridh ihemscves Ly tho
i ton of solid nuiriment, Tt is conceivable that sann
of e excepeieaal creo lwwwrmlhl
at a lowes level of stnsetore to the insectivonons T
gams.  In sl oases wn have bo talanee the whele of tho
wvidence and tp consider probabilities s Endisatal by &
widely-reachieg considenition of pamerons faets.

The mere antomatic mesdity of wnicellular organissns
wia 0t ono bless comidered safficest indicition that such
organisma were arimals maker than plants,. We ow kncw
142 pot only ard tho male repreductive eolls of ferms assl
samitar pilants Hed by vibmtile proboplssm, bet meh
lesomotite particles nre recoguizad as eotumon prodaces

= | [
i

{* swnrmaporea ™ anl © roosgores ") of the Jowess
The Sanpic: of dogmatising eromécadly I Foo
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Frotnzoa from Protophyta, asd the fnsupersblo difi

calty n ndlrmmglﬁmglhﬁut satisfooteaily, has Jod
nr‘rﬂmumunl wzzgeation that the edfort should ba
alsndonsd aml & nstit condninisg
bath usicellzlar: anil nicelinlar o nedd thosa

{assa whish may be ono or tho other,  Hasckel hat
Peponel o el thiy grosp the Protistn (1) On the
whalo, 3t 16 mose satbdactory to make the allempd fo dis.
crimizads thow Enicelbular forms which Aa the
ainfmal lies of descent from ibose belonging to the vegel.
ablo line, It i, after sll not & makter of much conke-

wenop §f tho botanist shoald mistak clalm n few
s plants aml the eeologist o Jow Fro
24 andmals, ewil which we bave ta avoid it that somo

amsll grosp

Tath by botasdst and it nnd thos our Enowledgo of
it shonld unduly kg, Bearing ibis s misd the

shoalil sceoel rocogreition as to ns wide n mange
of nniccllubar crganisme aa he can withost doing vislancs
85 his ceerptions of protability.
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The Protoasa il Tndisidual red with the Ty
Cell o dniwmal wad Vesperabde Tiermes,

1

: T
'h*"ﬂi:“ﬂ constbisting thiy corpesdles keown as cells

! Thon natsbers vder ot Wbicgraphy it . 208
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plants. Thene is therofons no
e of ke word * sareode ™ which

cotablished wsa very - in
T e

:i_plml.wmdd
cellaliss or of shelly of parg calcinm carbonato or quasi-

trghll:'n.qnﬂq;'ﬂaiﬂn o :

ceLers, —Tis nisclous i probably eniversally proseat in
lh[&ummu.drhwhhpr:l}-h[fnuiqﬁmr]um
8o and bo ol very small siee in somocascs.  Tho presence
:I'nrl-nfhn:.h@ recontly been i&mdhym;ﬂ
pproprinte sinining reipests in some Proboma .
bearieg Hetbeularia or Foruminifera snd many Myoalénm)
wh.c;ult-ig;i:nm ml;pml;mﬁ,hqt-nmm
b s n i t

¥l = there nro nok

mﬂmlﬂmm-“
g_ﬁhhﬂ;ﬂlhmﬁtimmﬂlﬂl

1o contraat g0 this it fa the
baild s thee tissnos of the Enterozo aro all derived from

et - =
the divisicn of o podeated mnil - gbe repeatod
divisien of ibl#&ufﬁj’[ﬂﬁ?&‘:lﬂmhm-

asmin
mmamﬁw

uestion “ What 5 a troo nuckeas 1 The nockos which: !
handed ea from the | ef hEgher planta and
Enteroon to the cells derived from it by hax :

Leen shown 1o in & wite variely of instneces
vﬂjmﬁin.g-m.uh-.mt.m will question
whether weme or lemx disti ot e i

Hachromatin ™ Dol riagents, mesilyis
inwhich is o retiendues "wnmzb.mdﬂﬁ.
wrhich readily take n deep stain (Fig. T, AL Further i f
domonstmted that, when the cell is nboot to divide inbo
twn, definite and very remarkallo movemonts Eake placa -
in the muelous, rosnlting in the d&u.mlu “Aba
upnﬂnmdmlnum?mm:ﬂih firsk in the -
form of 0 wrcath {% L, D) tind sabecquently by the
brcaking of tha loepe by tho filiees) ko this form of 8
:rufrlz}.. irmﬁgﬂmll.ﬂhu thi mwhﬂlﬁl:

ngensent of the brokes in twn
poaition of the opon éndi of the mu mﬁ?ﬁ?ﬁ
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.umpnﬂvlﬁwull m'fhmlrohmrﬂﬂ. Now ihe

and i many cises o slriated appeir-

o acheomatin substance betwoen 1ho two grongs
chromatin s obserenble (H) Tn some cuses
k%) ks seriaded

pmdu:hi

ﬂmol

“spindls,” and the grosp of chromatin !Mps :h,g. i‘ G, )

T,
b

0 n"f:nd '

To - i

{ “iwrwm b F i dlep

h;nmmﬂmu:

Faies

Ex kmown as “the cquatorial plae” AL mcl end of
thy niscleusspindle i thess cases thore s often spen a
“slar consabing of ules to the geneal piroto-
ul'tb.uwll ), “Theso are known as ' polar slare”

ﬁuun of the fwo sots of [wiu HY the
i

noral rabetincs of the cell
mu. =3 0k & Eoclide &
muu]mplmu.nhuf iba two flsaion ]".-wluﬁ.

af thies than parranges itself togetlher with the somocktel
arhromatia into n pucloas i s was prosent. in e
o herooll o commemen withy [&mmﬂ 14 lermod.
“hml:mlu," nnd has been olwerved, s statal above, ©

.'h m;&y ol cells mﬂ:miughuum:- ihe bigher

oy

Theen 35 4 tendesey istologists o asmesn that |

:RJ cells i Mhmﬁm;ﬂm; &‘i‘éi‘;”‘i"
am kil

b s thad the dfmctuml dl.l'mnmmm uhmrﬂl.s ;
plasma and chropatin nocboss fiboes exists in ihe normal |
nucleas of every such eell, 17 s b trse, it i= pecesary |
A0 nodn a.n..mu; that the enelens af the Preforeon
cell- 1 by e Lo thia

ent of ‘thi b-b
u|_ Jthn.'rw]'-l-

dl

8233

exhibit in full detsll the stectune sl movement of the
typeeal eoll-nuelons above fizured aml desoribed ; and ascord-
imgly the fact. that such stoectire ned meovament ansot
alwags bo detected ia the Protoeson cell-nucleos st n::

‘n& either an
cells, mor it it b mﬂnd.uﬂ. that wo havo
:.I]{:MWWN otsr meana al aml ica in
B ) ey
sreanE quite o mnd oven o that n sy
i s details and wod b troe neele. Sone nuele
%mqmﬂmﬁdmﬂhdluwhmrﬂul
fs being nt o kwer stage of diferontiation and specinlio-
tion Akwn are thosa of “ihe epiibelial u-ndmh'.rmn cells
of  higher nnimals whish exhibit
Others en the con such aa

Eaing bt m im life: ]milﬂﬂu [E-i]
ql' the nizelear matter has no parallel, ot puuml]mhm i
Russui-cells, and curionaly endsgh oottine in oertaln penera
of Ciliatg whilit in others elesely allied o tham & solid
dnﬂhuml!nunl'mnd. The mew neenlts of Eistol 1
research bave necessitated o eardul stady of tho o
in fa varkons singes of ‘prowibl and divisicn in the rdl
bodics of Probozos and & arison of the fosturea thers
m with Ih].:! uublbhlhu B L;ndwl "ia tl.um-odl:{
ngiy we have placed amil explanation
| ke Ij'ﬂnﬂ cellnuckess in the ﬁnlphu in this agikcls for
subsiequent nofentsen and oo
Cogmicar Sumrascr—The luPﬂﬂ!Eul prodoplesm ol
nm embaryonic cell of an Entcroeoon fn dho conree of s

ey ent fmta o mnecnlar coll andeegues o chang
which lgliad En many Protozoa.  The cortical layer
| beemis dense nnd highly refringent as ecmpaned with the

me Ierll.I umd granubis medoblary sulstance,  FProbably

lmla hmq]rllHL'r :Hch:lm :Eu d:grb?d hfl’.l'lﬁrl.;‘
11 mam vis 4 if A

ﬂ";m? s n:ud':f'l v pu.:
arg nof chem :F ta na proto

The differentintion of this cortical eabetance I;thhis-nu

a frequent or eiriking phenomenos in tissne-cells) may be
s s tch:up'll.mn (i, peripheral) modification
| afithe peaty e feoniesl)

wrliln ln Al nto
‘modificasien which %ﬂ
Thie formation of *cprtioal lﬁhh'm':b in il Protozea

[urnishes the basis for the mset fnigestant dividen Dnto
Imnudhi ¢ foems, in this ﬂ{f‘:‘{ﬂﬂl

.‘E‘L’ L Em[‘rm in
uhich a eloss approach iv made o Teotaros
to this structare and g0 this dlﬁmlu Beri m‘ L

-
=

wWnen s
.d,u:mgd:mqun. Eﬁg_ "leF.. Rl 'l‘l:.rld Fig. 3XV.); ond |

al thise theown light upon
{mrlfu o e the CilEata) which wore

mmikin -But thetee are I'rofoma with &

nu.rlmhh stmacture which doed not

-_H:I'I-D-

-u:tﬂm 1 strueture whove desceilied nos thn by, !
biat im which on Elmmlmqllqa
uum:uavwr:l sl Bemogintois eorpuscls or yosicle

of more readily stainabie
“The diflicnitios of observation in this matter ane great,
mnd i1 i Jlmp-oﬂhuhiy rash, lo.gmwtn l.rlll-,ll.lppum
thak we nre justified st ke i
that not all the ecls u-rmni Ingbu- phuumi anfmals
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I A :gu mumbier {ike G{lmmm o
foml sl 1'-hwr topHakmn femsept:
hglbemgtgu.a the mams chameter thr kA
mearly oqually o mnmsber (i Cortioata) develop o
| cariical of denser predoplasm, which s
ldli.l {rom the d-bq{.r amedis]la dasn,.  This
| Bayer ix permanent, and mhlhr{mé}' ufinibe shage
nel ontally ptnluhﬁnr ienees of geeat momint,
ﬂumwlwﬂnﬁmmnﬁ'hﬂfmlhhmdlmmd
#hrnotinein conncaxion with contoctile fumstings (muscular),
Eorarvasree Ppoptoms cORMCALLY DISTINGT KRN
ProTorL s —Tha s of all cells may l,l:mp‘@m
as o molecilar precipitate distinet from itself ehemieal
“eompamnily such as chitin aml hemy satier asd osher
ndwnuad Todies, or ngnin pem-nibrogenous oo oieds,
cellubose,  Viry msually - thess u'blt.lnm are
:I:tpadhﬂ not external bo but i ﬁ\:m1 prodo.
X — 1og
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enof s oelicutiele i tho ol
l-m-,uuuumuraﬂl-nﬂ
in othor cases.  The, U-body frequently forms
sneh # enticles™ somnetimes  of :lm most delite and
erancscent thrn-ﬁw:nm s ..l.nmbm}uhﬂaﬂlm:
thickes and morn ermasent may give i
:t::uu;t progar ehiemial mniudunu:l: ulth of being
eompreaition to chitin or gelatin, [ otber instanees
wﬂm%hmlniﬁmﬁlﬂd wsnal fn pasts
dts may bo abecal, or may form thin
r cases jellyelike substanco intimately |
Hadiclarial. Thiy may take |

H2i4

(A i Etties
nds Kl froes purfacs o

the oyit of the
, iqmite. frea from ikn  cell-
nd' wl‘t :HHHJE:& Mﬂ.‘r

mﬂmn

u."l.hrun.
&uh m up of ibe parcak-cell into spores.
Mﬁn—-w %mmwtmn af the products ﬂﬂh:plll]kt
nctivity the ool ean prosbeog o fibne or stalk of
urmmumnng‘ h, comparabde o the sot of n
d wgran uw]ﬂnlhlmfmﬁal{l;'lumﬂ
IMICTS DISTINCT FROM PRiormabi

HExrorLasre
Wilhout pausing here to discuss the ratureof 1ho Eum
gl es wiich are cmbedilod ae adust-clond in the hyakine

matsix of |h-£ﬂ protoplusm alikn of Protoma anid of
st cwlls wf - i asimals. and - phn;ghlu.d linving aside
e disenssion of  ihe penerslization Al profapluem

prosnla o peticlar denser teboctle of extneme
misnbeness traversing more liquid material, it s bnbonded
her merely to point. to some of the coarker features of
strncturs end ehemiol diforentiation, disractisistio of the
ol Inl;- u:l"l‘mm.wq...
‘4o the oltimato mticalsr stemeture of
mnph- Dlll;:n;rﬂ? hih'l-t!;:lmh straetare has
shown 20 oo mot s instanees e, Lith:
mmv}.ﬂ.m ! gk Prdcaca L0 e o
l@|'|| nt appdicd havo not ovidenoe
of ik, gﬂ:i{u it B mot Empeobable that -muﬂhr
differentintion of $he geoeral pmlunhm drﬂlhrh that of |
the mmmh:{lhfm to exist incall cells, -
Bost wegetable cells and many ul.hnt animal tisses

exbible vacuokation ef the L]
Jresent in Bl e h}-n hthuhhhﬂ

nnd B Jisele more than water with il ble
Mmﬁum mmw Iin Predoma.
'nl;'!l'.nru cl.lhr

craumeng mm.l'u conta
times a2 phundant as to girn
slrzeing: (Thala
give o it & Iri'bbcnhr

1lh'|.|w e
Iu.l, 1"-3‘. NKI\"
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0F70A
14, and Hectibaes,
cemtain odber matters th

‘ﬂ:u Yinmid s nk :'h.TEpmh'hytan.
tnking plico in the prodoplasm which @-nhﬁgrrl
h,I‘n;ngt'.m vru'l.np'u:! i W:r e D:I"Dll..
nif i) ncha, mimilar metive
{A:ﬂﬁhm&mm ﬂa&hiﬁtﬂd:ﬂw:mﬁg
samt Amahe) whers nw

o instesd of Wt'hnp pﬂ
s 0 BETVD O

Carpumntar atuwnhﬂwuk Jn—ﬂu-:
mﬂlwmn! el ‘mature aro: fonally formed-
wi n tha

m'l[ mek with l.'ii‘lioﬂ.lgdhu}. "
l.lmzntb it h:l{bm maintained (feandt, 6) that the
AT G Mﬂ“%“{aﬁ'
L th Ariin that LI
oeeu in neimal Eﬂ_m}nﬂxlﬁ{l is the nature
of the yollow cells of Tadiclaria, yo
mire justification: for- reg [
of animal thene cclls and

thiere o be mo
gy byl el

ol

n plant:
wwi paramylm, an
anllantes ane commosly foroued h'.t'h.n Flagella
“m‘&;ﬁﬁwl hnﬂ:ﬁ (bee - prpoiteqilasm ol
o it B i
the Prosngon. Uuduuﬁt_lxr differentis:

Fut as distinet feoes this wa | hihﬁ'_v
prodiced within the pmom.{
skelital fanctions, * The

in the snperfisial probopliss

n?j' :
ke o be 1l Erere.
e

&

eithier. of sl or of
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hdg'n[lﬁ.! [‘mbomm J'Lmlh.r wetion of silisgous
epicales B observid B the bisuo m

fals of varinns chemisal pature (i mb-:»mu:,
combate, de ) are nlec frequently de Indm'!'h.n
of tho aiifesing ml.‘.lrw:‘m e i that
bedr shape is due porely to izt ion,

GEsERAL FoRM 0F THE PRGN Thicse Profo-
200 ;I:Itfh have 1£3undnn':mlul¢d ceaiboal e-uhun.w,l nd
m BOWE 0K Gymoomyxn, present ot

reme irregnlarity of cowboar. ‘I‘hu‘-&l?lmphm'n,
Iaq'ulcl rathor. than viseous, flows Into gk st inegalar
Theie fusdamental forms wisen of rest i in meny
‘cases it of the sphene; others are disocidal or may be
nmunnl :1::5 s ta uyb;d;h?wn giﬂ'wr;mhtmn ol e
1he rom: thee other,
.lum. s dn\m out inko long throails Fgm
'li.l Inta mniferemly from all pares of 16 s imiutor
diseoidnl eellbody or originate ol o (o gk
‘exclusion of othor parts of the sarfice
hﬁhm mrumn' Lo Mmh:m utmmu of
ints their protoplesm, thero to ‘im an
“exie lrlumunk,"uau;m-tnrmpim
wl 8 u:pnﬁn‘i“ They Eave 1o parru.l.un.t el macith.
Aeading imto the ecdt profoplasm sines thit soft protoplasm
unmyw]:m froely oo,
The soetieata Peotozoa have (with the ex L
'pln.u'.l.m-] e, u.nd. in the Acineinria more da-
fimite aperisre in tho corticil wslstance Imhu.g inh 1ho

#after mned This In tha ll-month —
umﬂmlqp.u] ns - distinet from the mouth of an’ Enteros
oo o b4t holo §n 0 dradi pipo from the freat docr of

vimg ihe same distine:
he mouth of mudticellilar
forms of tho bedy s §n these Prodo-
zon otdong, with cither moaxinl symuetry, .'It-w [15]
mouth is termial, or bilatenl symmetry, when the bedy

w fiantimod and (e msouth B lowanls ooe o
e e T e

i 0y B4 nob Ts) K| im

Huud]mm in thise cortitate Frodoco s ns
fopiek up st nll poings sush food particl as n;r fall in
ita wag, yot ik prot loes in modt L& project
En ong or men pmﬂl.mj' maodified fine bairdike proosses
from tks otherwise  smooth surfece of the allledy,
These processes nne sitneile eilic, idestical in chameter
with tho wibeatibe eilia ol opd tEsno-tolle of Enteno.
oo, They are cueatil) motoe anid - curmmt-peodue-

&

iberelore naila and, whilst nnaklo to
| rmg{!no!hd felea themselyves, serve 1o 0 the
OFganiin in ¢E Mol amicd Vo Wiy oo nto the el

L

necnth by the eurrents which they exeite,  Either a single
vibratibe filament Is pressmt, when it is calied o Hagellum,
0F & row of masy rows of cilta ane developd,

Comstituent colls of the Enteropoa aro well known which
closely resenlile ecme of tig G ymmomyxs or non-corlicats
w:n their gonend form. Thess & the m:;l:r]m

mrp'u.ld-ﬂ w‘ppﬂc’lum-'p i
miker, B) which float !'rt?lj- the bloed #olid
H Ilul any part of Mrwﬁmnde nnummnd
Ll | exhibil a similar i rreﬂ.l

lnhw of wuum ol actoally di pﬂjm Whlr.'-h
“n:g- take in.  The wﬂ-pdc‘rrrml ive cells of Some
‘Eaiterooa (Coulonter nnd Plansrians} are alss saked profos

assuin eorpaselos snd can tako in solid food:particles.

N tismeedls mre known which  presont sy okt

1 to the mosthbearing cortimee The
mnl ths Ilr;;lm-ufuﬁudl his in tiest
ferma n very high degres, which it is mot surpeis
img to find without pamblel the units which buldd
up tho isdividaal of & bigher cnder known aa oo Entarn-
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room,  Cilin e doveboped on such cellmnite (eliazed
Crea- | epithelim), Lok mot used for ibs inteoducibon of focd:
rml:hq. into the ecll.  In rare cases (the ciliated Fpola™
of tha vaseubar fuid of Siganeolus) thoy act 55 a8 o }ma_-.-
ol kv cilisted call through the Tiquid *blood ™ of the
hqmn, s the cilla of a Protoscon pregel it l.'hrw.ﬁ
waber,.  An operitire - in the corticd lnml-wc 1

ke enticalas prdu.:ﬂ of & tisseeecll is somelimes to b

dﬂﬁtﬂ but B never (1) wsed for b ingestion of food
n disto oocurs o upkcellalar glands,
rhm it serves an mmﬂﬂﬂ of the seeretion,
Puvetoar,
Aredion —As has jost been hinted, She Mmm ull

lssm, which En the iiese-cills of Enterorca nsd
plarts i eombined and direeted g0 ms to produce
in relation. fo the whols crgamism built np of
coueties colls b stod o0t Protozea Iaoa differont
relatbom, namely, qu'hlﬂnu.glh needs of the mdividosl
cell of which tha m wlmnulhum;u'b-
slaneo.  Tha in tesneedls oy ¥ st
ing” fegr, in the cells nl' tha I:uuu of  Tradescantia);
ulm.lmnmdmmdthmol forna (¢ 5 -1 ike
Sl e ik
mevement ane ik protol
celltedy of Predozon, with moro er les constaney,

o

m«lmi‘nlmmudmthutmwn! hunting,
anid :nﬂ\qﬂ nnd of the istercouro ofl:ﬁu
indi ang another aad thels evasion
al hoatile. u}am Gimnule sreaming and the implied
Inpvement rrents in thi prodo wre seen in the
g]hrh. ani l:.rﬂ'ihi.h ;?L"’ '“:l\f h M"‘
e the ais 1l
mﬂud{ﬁlmm coalmetion and chakge o

is soen best in the Amaten and some Flageliia, wim it
resalis in loeoanotion.  Théfmite mumecolar contraction is

exhibited by the profoplasmie band in the stalk of Vost-
celln, like proctsscs of tha Hypotriehoms Ciliata,
anl by the ﬁhﬁm substnnes of soong Cilista.  Cili-
ary wovement fmm the vibration n:‘}'ll'l:::m of
protoplasm fes E theaie leat

af of [med |1'|l.|.||,I is ol in all
I‘mmwm :hl-v#j oonditicn i st in e sdel, nd

special varistios of cillary movensnd and of eﬂmrlllur
GrEAnE will be nobed below. For ain nccount of the con.
ditinns nnd ebaracter of profoplasnsio mavemsnt Iy
which canped be discussed in the peesent artiele the reader

ia

hwmaflhtﬁ of the PProboeos b dmwn
otit into lobes and theesds which aro mobile and are weed
A |oeeemotive and il organs,  Theso processts arg

of two kizds, which anoEed present on ki seon ool and
fre not o of tenesmutaticn, though ikere aze oxeop-
thes to bodh of thess sinfomemts.  The one kind sno

termed * pendopodia,” aml aro eltber bolse o flamenbous
or beneched anid oves retiendar (Figa 1V, mﬁ TheT'ro-
woeon whick exbibit them: aro sorvelims Alypxopods
The ctbier kind are eilis and fagella, asd aro dmpds thresds
which ar alternalely oot n ened almoat inees.
u.m:l.j'dun tl:u'l.iftd{dm iz, Thest Protooon
;f 'q'i‘ihiht- tha rilés and flsgells sro
puummt. nEEANE, lh peendopodia vary gmﬂr in ehar-
acter: l,ln].' nre N some. Gl nd with=
drawn in Erregular form, ned can m-ltnl-amnm
than lolom: |-1'¢1.ul-mn=t of il flewieg moving mase of
protoplasne Tn; othor oases Ih}'mmpﬁ.ﬂlq‘rﬂr per
mmt w2 Bhnanil s of whith ran

nrd cam fiasg with ano anothor bt do = {IIm]Lowu
Badiolaria), Detwien these extrene I!*"lw.lnh-
podin ™ there nre numersss in o varittics, and th
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whole. ilasmie

050 A
Th mhlritlil-u nmn[nwhlt-h exdsts mso -?h.lhﬂ'ﬁ

'Ind;p!bh.uf‘mmﬁﬂ ﬁ?"‘“
nsutsne thi
of

of sl [ Bt '::'tl'}\.
mmur“immm"ullvuum A ;: mgp dsém.m
h.wediu:jmulhnl‘mmbhn] T -z;n
it hale pmqu‘nm-whtammdmwm:hl waler
B e Haasd b Jacuny, b whak
e o i|: :nlfwawmﬂ Tt has Leen shown

eliemionl procasess i

eontenis of ke vacuols give in some oases
:rﬂ.?mﬂhn -:Dlll it mmtmpmh'hlﬂht fren wcid s |
||.um 1t iis oot known |

mcrited 1¢|Iu mnﬂmglnv
the peaboplsst,
wholber AnY m Hﬂm o o ﬂw
process of Colepten {Adinlo) ikt tnmm
separated, buk. that lﬂl.Ll condnct of iho l'wd-plu'hrlﬂ l‘hl
the pretoplasm is necdess for a4 ferment infinenee " to be
oxertel Tha digestion a food-particlo by . T'rolocoon
fa intraeedlubar, mnd has boin monieasbod 1ho mﬂw_y
ﬁﬂllﬂﬁﬂr Bigher animale. In the b, ferments ond

pooaned ot by ihie cells Doamding ik enteris | ik

Ll
carity inbo that e, anil fon i exineceliolar,  Tn
b Jowest En beromon, d&

atyra and some Masarisn
warims ) |tln.ul-nmah!n ikat .g_'lﬂldﬂ ara actually
taken up En o solid mato by dle

dasm of e
enteriz cells ned thas sibieetad ta !usnmelr-u digestion,
'ﬂl 1o b i

closs contict with Hrisg |

gradual :m.-unlm:‘mm llnh [, |

um!lu im & EnEn d' ntion e
funilin: biwe) whisk have betn administensd

&..:.j-[-mn}m[ﬂj e pvldtmhn'hﬂm ﬂnﬁhiﬁf‘
whether temees of n.m%w;m 'Fil.l!!

expelled womtratibs vaemole -
:u.:hatnkr peﬂ i ko
mdmuol!lhu may
ﬂmm:-um“ abiove, 1t + suffizient hea
boy proind o that the of chemical capacition kq&bg
Feb

& # in the' celle ol tho: higher Enteroxa.

gl lmlner, silioom, calelnm - earbonate, |

fases can bo bath e and | by ik

|-:-Imhm Ltd:l:nu h[hm:a‘l
an o

which minlsshtedly muﬂﬁ .

the result of the masu wing}.mwdlhq-pn-

foplasm. - See, Iw-mu*, M
Ctrocth

pl.lnhnn ol individuals or Aueti

¥

'|,b.1. ll.-.ul‘utmu. ol am lﬂbu.l.lu.nl.l.l fou lll.tln "“"‘" 1=

offected, onwands to the perfoctly froe cavitary dipetion
hj' s of nerumnlatsl in the entenom

‘:\"u]:mm yeb any stislaciory observagions on the

of Antes2ed] d'lgm eiiber of DProtozoa or

Ciolemter
Mlnmwhlth ary parssitle doset take eolid
ieles s they. dlike hi; pameitis fach ns the
“rwnm}!llﬂu the i jubeea of othor aninsals
abaorb thies 'I.h-u- el lurlilumm- llq'uu:l wlafp
Fl.n:nr Ciliata, dr., are in this
M ﬂlhnl‘lﬂm“ ke whish am ol with
chlorsphiyll corpmsctin and do not tako in selill food; ba
L Aly ns a result o exeepaioeal adaptatzon in whi
; *mmdﬁi 3 L\-ﬂhﬁnﬂn thtu.i.m
h o presn [LRLTRY i
neil oo of the Dinoflagellato. Tt has also Leen asseriod
I'rofozon {vie, samo Cilkata)—even some whish
month—ean (asd experimemtally | o
meule ta} nonsish themselves on mikregenois
cosspnils of o lower grade ihan albuss—sach,
nsfance, ma amminium larimbe Any such  assctioss
nrq.-l'lm '-ind with lhknm Zl?tplncllln, snce expert-
partklm (g, EI-EM'I'E&} :I'MH E Hlutmn ol mmuuiuu
tartrate irr which Ciliste Peoboria am c.u_m
maitor of exteemnn iffieslty and has ok E‘
ﬂh ihﬂlm-q'r

xS

Ui o remmnants s o pedled
of tho Protoecon eell either nt any point
by the celimoath or by 1 apcial

el
= Fig, XXIV, 221, AT (s .':“""f

. Ercretings. —The pea of the

Frotomon spiieos, that i, tnkes e A |ibertes
carbanie acid, aed can roulil I:.! mn:" perimentally
ba mequire & spply of oxyge La‘ the mluiruuﬂmu of it

aetivity, Hupe-ehlmmnlmnumﬂummw el

m}mﬁmw h.:-f.‘;:&n u‘!:l:!ln lhn'idwdmdn:lh.
ot regnoved (rom the

plum willost the uhmuu of any qw:;lmlppum

T hl Mﬂdhrlimnuqh

w’ﬁ?:.* S T e
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for lmnl i.nd.lv{du.llbuinmulﬂm

el weith hig dt'rll,ﬁ;q af ik ntuﬂ&u{l]md_r IllI:IJ.H
o) will e noticed i iz ebo,

Whilst simplo divleon {s almest without excep-
tion nochief mothod of reprodeetion among the l‘mbﬁﬂﬂ.
winal, nedl probably this would ke feond if

] v few coeeptions, that

ms they consist of nocombination of tho of indi
whdnals who kave had difforent lifo :

W?hllnr- wimu.lllu fs not ar p-muhd by
] ;. eomjapation is ot neecsanly follawed by
w Il.u:;d %ng tha w l't mng__m:lj.-

Terda mpate ot & ]
Hm‘mrl'h. it m -ur.l'jiwm - ] ;ﬂi’ﬁ

formation of spore takes plse. Sﬂ]lm:ﬂﬂﬂlﬂhh

el fack olserved 1l ‘Cilista whero two individnals
nzd after o fusion azl mixtore of their

respective profoplass soparate, neither individual {H El‘

Au certain pnmuhium -euuﬂmd]

the process of gro

spares, bt gim
visdon lﬂnsh incromsed wg«u-_

recurrent binary
Y B e EW:T ki
simpla an
Fermation ; bokh are & mere or bea eomplede di :i;!iﬂsﬁle

tho q imto separate masses ; whedber the
pemm1‘tmau!- Tisioa mro allsmed ta nourish thcai--
selves el grow befors firther fladon ls carried out oF ot

E
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does 1ok comstitnte an cascatlsl diflertnce.  The fsion of
tho Ciliste Protosoon, Opaliza {mhhtﬂy.xxw,i-ﬂk
s step from the ondieary process of delayed binary div
mm“’?ﬁ i L“ b;lmﬁﬁ:; 2, B[HIEGE AEG
producal al cayeiak & pogulie process
of elbavage (comparable to the edeavapn of the
of Entereeoa) —frst twe, (ke four, thea o Lo,
aied thiste-two fision prodicts Deing the resolt (so
KX 2, 25 de. :
ot more nesally there is o hastening of thi proses,
anil & |mmm :ki‘ b;-:; nwsns cliar what 'p{l.ﬂ.thu
pareat cell nncleas takos. w:-_rmdﬂwqj;mm oF lu
jtsgated Gregasina) endidenly breaks up into n namber
ﬂhﬂ-!lui.l pores, which da not Incrcase in nmnlar
Binary division and have ot been formed by any
This muolifecntral segremation of the pascnt pro-
toplasm 8 & marked dovedopunont of the henomenon of
sporubation nndd remots fron: ondinary cell division,  Elow
b in rebited lo codinary celbdivision ie mot known, {ms-
Hll:ﬁ:&.'rp und:_lw by the noekus in this
mapid multicentral segrogtion of the parent pretophiam
hawe ok Bean detorminel  The spores of Troboeoa may
: encased mingly of ik gronps in little en.
wolopes, ususlly of & fSrm boroy subsia
AN, 23 1o 36, and Fig. XXIV. 16 to §8), Whenover
of a Frotecopn cell divides TI[.H];
tqpzal skeed pheces which s sfmuliang.
destined ta repedizsa tho adnlt
thip term sjene s apglicd 1o such picoes, bt the
details of their fermation may vary anid alas ghess of their
I Tn typical cises cach speme prodaced
a5 tho result of the fsion of am enoysted Protooson {oom-
jogmted or zingle) has its awn: proteclive oo e, AR
thi Myeetazos (Fig. TIL) and the Spesezea (Fig: SVILL}
frem which the coutsined profoplism: -:I]:; Ly “ ges-
minative T a8 s naked corpuaclo cither ngtl ¢ or asaild-

i

z
=

hdMithhﬂ s n*chlamyd " whilst the latber wre
termed * gy ! My [

diseetly by ke beeaking np of their g
and thess are eilber Y flagellnle ™ (swamm-spose) or Mok

ferm <
in mumber; where (rs in i

chona, Fig XXIIL B0, nad Reticularis, Fig X. 8) the
spores. are gradsally o ol from the pament-cell one
or moro at o time. process diffars from ordiuary

noe (s Fig

wre s limited | Becomotor

040 A A

structury #nd not merely of growth, before altakning the
wdlnlt charweters.  Eence thene Boa poasiblo om
of the l’lmww: the stody utl;lh:rh 1:.!1: n;u-u;
ciphes are As AR FECOgD n the sto [l
15:31:-[0';?.& : Epslryonie farme of e
ilEeity. of ;mmﬁm-ﬂmnrdmm mumm
nz of simpbe 1 bo panitles o nire hia
froan the aporecases of h'hullragnri!un {Fig. XVIE 13, 14)
Theaa acquing & differentinted eortical protoplasm
nnd o mndlese A wery lnm nuembor of Gysnomyss pre-
it which o termed * monadiform,” that [y kave
. sin somnedimes two Slaments of vibsatilo protoplusm
extendail fross their otherwiso strusturcloss bodion By
the bashing of thess agells the :ﬂm [swnsm-speaes or
mupm:? e progeelied through water,  The resam-
blagea of these monadiform youny (best oalled = -
Jalso ™ fo the adale forms known as Flzellaia bas led to
the jon that we have in thom o case of Tecapitula-
tive dovebopment, nod that tho ancestors of the Gymoe-

syan wene Drotoooa similas o the Flagellata. o e
Avinetaria prodoce spores. which an- niformly elothid
with nuwerous vibmtile cflin (Fig. XXVL) although tho
adults ore entirely doveld of such strocieres; this s

aecounted for by ibe supposition that ike Acinclara
B e e s e

nebens are & X in their el stagra
There can ba liktle mwmmb: ical engges-
thons nre oa the whoba justified, azd ihat the necleased
I : ks of non-Enclbate] fors simi-
Tir 1o the spises of Giymbemysn wsd Sporozoa, whilst it

| meema ale extremely protabls that the ancestoal

were meithor exclisively a il in the movement of
their dasm mor provided with permancat vibostils
filameats {fagells xnd cilis); they wers neather Ay

nee Mastigopdls {to e the terms which have lxen intro-
dnoed 16 oxprean this differesco. in the dhameter of the
i h};lh“ Ihnuwlndi-ndnh'ﬁ 'n_’tib;plﬂlm.
ing ot thele proto somitimes in

of 1l mm@;m ned net: somelimes in the furm of
vibrmtite _m.n'h h'm:. unﬁ&mmhﬂ.‘:lﬁgrmil&u;ln
nﬂhuﬁamu.t_ Camong the Trotessnyxn and in o liltie
o : mudi!im_sim-:»r!gl.h bewest Flapellats, .

Cilisgh R :
Dm'LE:h reattlts from the constitusken of the P'roto-
sona body s o single ol and s method of mulliplicatioa
flsaion iliat death has no pluce ns o natiesl recnreent
conmansn among thess srgasisma. Among the Entero:
zoa ceetnin cells are froen the rest of the costi-
fieant units of the Taody ns cogoells asd spormeeells - ihioss
conjigty nnd eontinug to live, whilit the remsdining cells,

1k Eseze carmiens Ak B were of tho. immortal Vo
eaedls, diennd disintegrate.  Thero befng s carryisg eclls
which susreand, il mmgss the reprodective cells of

Protosos, bt the nepreductive cell being sl and along

cell-disivion cmly in the facts (17 ikt o predects of
divisiva are. of size—the parcotecl being distin-
giishakls a3 the Jarger and more: completn in struciure,
and {2} that wsnally the divifisa i ool birary, bol morn
than cne bodspors & prodeced ot a Eme.

Whilst In the bleary celldivision of tho Protoses the
two products are weually complets i structure st the
periced of siparation, s asd spere bods ar nob enly of
mall s and therefoee subject to growth bafere attaining
tho Hlocoess of the paneat, bt they ane also very often
rimglo nzd Encomplobo s reciere g in this sespeet

Dedwien (ho voung spore and ita parent Bocesasily vres

nezoebing lo tke com of the parental form.
In tho caso of the Bsidilaria, of the Clrogaries, of
Noctilzey, snd of the Acinetaria, for Instanes, the sporo
before it o considerable prossss of development in

£

(847) Page 837
Permanent URL: https://digital.nls.uk/194084966

the individual Prob , ihere ie notling to die, netbing
tis b cast off by the reproductive eoll when entering on s
new carcer of Bsinn. Tho Dedies of tho bighes anjeals
which die muy from this poist of vlew be ol ne
something temporary and non-esentinl, destined merdy to
ey bor o thng, 1o sure, and to rodrish iho mose fmport-
et nnd denthless fssion of i unkcllalar egg.
Home ud'il.m fimion-prolncts of !ﬂ: new hlaaiv:?ﬂ fils
veboped from fn —mamely, the tgiolls prd sgorm-
pells—aro fx fmmortal ns e wnicelinkae Proteeoss.  This
muthind of comparing tho unicellubar wnd the mnliiod lnlar

Enism is i ive, nod the cencopiles we
thas gain of the =dividuality of the Batescroos throws
light: the phenseena of reprodnetion ond heredity in
these higher crganisas, !
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