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Í. Introduçtien,

fihe sÞSËl,eatÈon of, tÞe ¡lrtaei"pil,eg af, çelåeåå ehøtretry to Êeo}'ogto+I
pfoblqme lç sf rerï rçoent grevth, San Bçøne3.çc.' t* lBBg outtf,n$d Ë$ y
of lte fundementa-l proble,nrø; it wae nst håwever uattL Lgog shen gernu

pubtr,iuhed }rtp elaEsf.ca-1 BÈpËrs çn eetrXoldêl uEineraåqtr tÞt tt attTsst*
cd. nneh attenËionc Slnec thea nua.erone eth.er papërs hare appearad *nd,
th.e lf,tcrature of, tÏ¡e aubJeat has alreedy beeeæa cxtensiyc. $e feT
gueÍøgÉ*ts'heve øhfefly eoäfl,ncê thed,n sttenÈisn to Ëre pa¡t sq¡l"øf.d,c

hare plageð in eed.ÍIÐentary proessF€Ef and the sns.ll.er È¡ough ctil1 ver?.
læportant þraneh, the f,r¡neti;on çf eelleåd,s tn pråuery orë dcpøslts, heo

b:çc¡t {møat toüa}.ty aegleoùedo &o queetton of geåe ln prrraa¡y reåno
has espeeiatly been creråeoked. fre Èeeply srod.ed an¿ now exBoaed.

Yeåne ef, the nod'çrata and ðeo¡ seated Eo¡rss de not todeg eonta1n gels¡
whereas the sha.llow tlrq* oceasai.onally do, end ft hs,e bcen assïrfrred,

tha,t tÏre higher tçmrperaÈureE of tlre fo¡rscr çould h.ave prevenÈçd tha
f,ermatlon of ge}ø. Sut the rclatfonahlp ef prensure te tJre retentlon
of water by a gel hae not beçn ooneldered e¡rd Èt ie tJr.e paxpoEe ef, thte
Þopar üe sftß-w thst geåø cea @d de cxiet ån *tr tyæ,ae &f prfuary orc
$epest*er fees thÊ hf6h tcul¡ergttrre p€€ps.tlte ts *he shetrIotr:¡ les
ter¡rarature vslno

'ÊÍSË.sle- aeld. gel [s hers eonuåf,try*É tø ]rnre ,p*ar*g * ?Êrçl lupertant
sôLr in tJn* øri"gÍn Ef pegmetstae *nd qqertü Te¿ãE¡ al"re r¡ndcr eerteln
eonðftioas earbenate gçls werÊ for:neê and loealry hsre been of, eonsoq-
êG'Bssr Bhç SrroÞablc eæåstanoe ef etlre¡r gels f.þ relns ås ånêåeat*d anü
tht çbqmi'etry pf g*Ls ås çqmmerf;sçé lu ørd6r te Bhffir fihe EËeçtls,r,åtÍeE

bet'recn gct prcotBttation and orðfner? preeiBltatlsa to rrhleh l.atter
prøeçsß vçin fetsatfon Ls generally agerlbed..

Ey tlre cryÉtslLlzatfon of nf.nerale from these geJ.s aany of the stÌ-
t¿eÈutrg,E soËEÊr'r åu are deBoofta suo?ù &6 äre lar6lç cryøta1s pf pegæaatitrE
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thc eons,nntrlø rånge gs¿d bEnûfag ef mi,neralel anË' the üend.rltfe and.

entsgreeoen:t erFstnse¡ s8e errylaXned,. furthønsofc the Breeense øf,

engrrtar unsÊaneôteð inøI,t¡glons Ln vef.ne f.s oægrfeebLe on t&c a'rreÞüløn
thet thoy wetre buoyad, Ep by e rtse/oua- gel þ8.8s ¡

II. Gel.s

tr. ffire þ+f,tntttøn ef €,rt, trçLly and 4;.Iatineus Fneolpi,tato.
Í!¡e ¡va,Í'Ès Selr Jcll.y und 6etreÈlaaug pr*e,åBftate, hare earcXeeely

sftsn þcçn u.sed" Latcr'*hangaeÞLy¡ þ'r¡t ùhe gtneral anÉ tbe o&e

here adepted te t&at ef ueång gel as the inclusfve temn çmbraelRg both-..1,,,,-
. !tl,i I ;r .

$eIIy 6nd gplatf.aouE preeåpltete, * çrctreti.nene preølpltate åe a gcl 'i:' r

v?ciêh oh,em sÏmelçsåer thât 1.E wh*n få+st ferueü ft aets ta a etiÍ.f
îlaoølta Eass a¡¡ê then fuwedÍ.ately øønÈraeta sqtrceafng aut part sf the
ïf,qrlfÉ. , * del}.y docn nøt øhøç rylropeela.

€6!,4. hAVe sften been øsr¿giêered. ae oOegUlgtsé emel^slgns þut thc,
disttnctisn hetEeen enr¿lsXone and. ouepçnefoac Sree lateLy Þeen breke'
dosnt ,es &4Ïry suþ.Et&tr€gE have bsen prrpared fn betfrr ths SqppensøÍd, eråd_

c8lrl.scÍd' atstc. åø smuLslon fn generaåly def*ncÉ ag a 1i,quf^d disÞefs+d
fn a rlqufd medfr¡¡r and a Eusr¡cnÊold as a aslid d.isBeraed ln a f.iquåd,
æçd.*l&l Ëut are the aEr,3'efúa.Ì, parÈtclep of e. Ëîrgprnssiê reals sotld.?

q¡l a stlf.d rotaLn fts e¡yEtax,rfne proper*f,eE un extreqc er¡bdfvåwlenf
üçY not the greatly fncreaseê surfaee tensfon¡,,,ffi. the çBoæmeus Êur-
face devel'oped, åeforæ tJrs ¡ainute erystaX,s end tend to f,o¡u a¡ihcrcn?
It hae þcen observed. pieroseoBically that en erSrøtallizlng, mnall
spherical þoè1ee and globulites fíret fsm. {Ref. n} Even¡ &owever,
lf wç e,ssrürs tl¡et an oaulcI,sa ls a Ll,qq{d dlnp*rsud tB n l,f"quÍd, t&û
oone.ept,LEa that å 661 i,E a soagefatcå ellulslen fE na [onger tenaÞi¡e,
f,on ?flâ Yotraarn þee Ehowt tbet gelp are e*mply soIreted preoi,pfüøËes
f,o¡rnçð frgm åsLrilt$.Ens #þçe a sert+*-sn êegroc Ef oupcryaturatåeN, snd

,J 
---*t
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ttret th.cars't$.Eal1y gn¡r øubøtenes eea bs eþùslBed ln t re gel f,eræ.

It fs n'st neeeseary to q,s$une tliet ttreee gel preef.pftates are d.r-

finite eolvateð cempsr¡n{ig. fn faot a ae¡1es øf, erper!æeats have

osns3.neãrery E'hEwn that tlietr ere nø?. &svÍee {n*r. a¡ Þy pro_

longed heatÍng of, hydrou¿ ferrie oxide und,er waÈer oonnplete1y

ôel\rdrated Í.ür provln$ that no lryðrat$s ü€rô foruedn ümesy {gef.
ãJ fsund tbet the r*,tg nt sllåe.h hydroue femÉe oxj,dc ..pst weter
rsaE not oonata¡rt efid coBsequently there cerúd, net be eny etefËaft,a

hydrate within tJie tenperature rangc çtq.d.ted. Tan Bernme.1en (Bof,
4¡ É.etc.nmËg.od'ùhs f;sôtþßa6 fes fçrr*,,* sxld,e a¡n4 cater encl found i

ns åadteatfon ef a eoupound,o &,Ë w&,s e.Lee Èhe e&6e f,or t¡e r6ùpor

Eilfs:&srr¡sü 0Èrfyês øbtaåHed fsr såliqåe aetd jel.J.y. {fief. g} ft
i,e åtrsr¡¡*ed î,þat äþe Lflqui"ê ef a geL ls pøworfuå,iy oüsorbE* ryrÉ
thue retålned tRef. 6!.

. fts Fr,o-*uet'fon ef *elE alld Y'os I'efnø¡nnts üew ef, fiorreeglønéfng
$Êates for tJre Gryetallisatloa Froeeeg.

Son lcimspr¡ {Ref. ?} hap ËeveLoped end subEtgntfateê þy a greåt
varloty of experl¡sents a L,aw shfeh he gg.lle, r flhe |ren of, 6orras- '

Bonding $tateæ f,or the snyuÈatr.lsatlon Ftrocess, n àr¡rea n6¡r be :

Êtated thtlsl f,he d,egrce qf, ûiaperston aad tüne generetr pht¡,alçel
ÊslÞearsnee ef, oqysËalline preoípitates ere aX.wayø the same irrea*
peotlve of, t'þe che,nfe€ú nature of, these precxpl,tatesn provld.ed
tl¿at the preet¡ll'tatten tshrs plaee under oerresBorúi;g 

"oouitroo",rf we take the oase ef the deubSe reaetisn ; pl.u_] rm grr"u
cË phla Bil, wfucrç ffi ts e preer.nitata, then ühe law ma¡r Þe stated
æu,tbq¡üat4ee.ltry thus¡

F**t ':

ur:þers & åE the ü{.apçrpåen eeeffåefent af, the prgEi,Båtate {gW} e#ü.
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åçes.rlÞeg ùÏl+ üsgÐeç of, ü,teperslon eraê tbe geue¡ræ.l g.tri$Ër,rsnÊ,e $,f,

T&e pra-efuf.tatsr

fiP Le the øøI'nbfllty fn oguånel.ents per åi.ter af the p*eelpåù*Êrü

e'¿þste¡tçe ff"
fp is the nræber of rquiveLente of the prceipitate S ¡shleh rnugt

þe dêPosltüÈ øut ef eaeh l.åtç:r øf tihe solr¡tien ln erüe¡r that .ÈÈr

eoRcentratlon ah&ll be redueed to Ep cquivelents per lf.ter. In
otlwry ¡norüs Èù te the sffid$¡ot ef tlee pq¡eIp:ttete ån emeças ef tha
gneünt çslnÞ]'e.

I ls the vtsooelty ef tJce eo3.utÍon.

Ë,{'ffi}r H{#ry} rt{#} rH'{sw} açç osçffiolonts e¡çÍ¡saseingi t}re d,egree

of eonpl*ryf,ty {ohqse+*så, ¡rh¡rrf.ee"I pr hothft of tåe rqrfouø Eub-

eteneeg in eoLutf.sn.

Eïr the oaeç pf euÞstñüees havlug e ooßpqrf,t1rely sia*¡rle

Éee,L stuBctüre qad w}¿åeh e?Ëe Ëoù aEsoøÉeted Ín esl,utl.on, tho
*":- csuati'on 

T;"*-t ÞF ffi 'v and' the aost imBartant

traøtçr'þËrB s ffi thåoh is ea"f,tred the degroe of supers&tu¡rr. 
:

atlon of tJre eolutløn.

ä,çlng' tihln Les Ton ?+lsa$n hae Bropa¡pd, pre,E$.p,ltatçs øf, sîre&
paÈcæ*sl,Ë &s ea:d.lurÉ o&I,ørådc,' haritry srråphnser slq¡etnlu¡n }lydrg¡r-
Íder, aiåçer c'hloråd,e Bnd easy st}åÊËË Ín alqest anf dqeårod dograe
ef 'dåeÞgseåen, the peeeåp.åtateo rarrg$.ag from. søstrs4.sryatqle te
j eIJ.les.

Ëþ.e eþl¡I.åeat,åen tf thxs l"qv åo the farmstÉon of, SeLø 6an preÞ*

+ÞI,f &eaÊ þe s!¿oïRn Þ5r :eeeøtd.erfng a deflnÍ.ts reaetfon Snü the
rc*Elt$ng't$Feq of, preefpåte,tes fø¡mç,ê ,fren d,Íf,f,erer*t d$grçe,n of
auBereatnratíon. glves BaÊ$+

ãsä uE take flse reeetion pa{Ës$}n "ou 
xnËÉa -
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plns Uãtgg$.)Ê f.n wlrlelr equivetent quantiti.ee of
ff-agø4 are used.

Tf ¡ve *fr { selutlons *,}rçn t}re reoulting
Êt r tçt

Þe{Ëuu}s Èrra

qaanttty of BaÊ9¿

wtrr a* å of onc sgufveSeat ar¡ê srnee ths eor.ubiltty of
Pür0ü0

t J.#'S eEu{vel.entø Xrer ff.ter,BaS04 is at'ou

wat*Ld þç t *e $ f,on soneentratfç", ,Ë,- -
ËÐr 0É'0

proolpltate *s at f{rat

gc,I.atlneua ln ehersoter.

hoseygr eoapoeeå ef

thap t&e

t* L.

ta.lue

ïn thf,a

fp
8e

rengû
?r oso

a few larg;e eryetalc w1lL fow, e!trsùaåIäsetåea otørÈlng areund

d.ust partleJ,es or px.aeeg where the vessel hac been acratched. In
{;tre qese of, P resp thaa t Åt ta.keE sererer yearø fer th.e Gr*y.F-€p
to fg&rn.

&gfur**.n saLue- 
# 

fnsm $ te 48 ø fxne powðçr eontalng saåÐtrø-

seopfe eryetaLe ferns. å"t valt¡* 5 equaln 4g, about an hour is
8p

neûêsÊsry fer Breeipltatien*
lf ttrs $egree of. *ugraresftiratien åe lças thÊï¡ 48 p¡ld Ëhore ia

s'9Be materfal ln the sslutlerr t¡hat the partleleE een Edsarbeü and

tbtrs þeçomg ûharged, e, 6a6þ,@n*ej,d Ee:.].6$d. sLlå ¡egult.
'*t,th valeçs *, brut**en 4E end åË1000 noêdåe¡ekel,eten aqù etar

$B

råapcd erfEtale are produËG4. å eilupcnsøld o-all fe¡u but Í.s ?e¡9,

¡msteÞX.,ç a¡aå settles in a ehÊrt tlnç.
Håth v*r"** ffi Êa, ooo tø s?l6so rJee

grasulqs, tturn eur'{.y-p f}ü&f *¡ld ftgeSly
l[1be so'ss,ålsd ercerphoua pçeeËpltatee ere

eryøtaln.
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textere ef the resu}åång pe€p1,ti&g. å¡r exeallent sunüqs,ry of,. tbs
roluminoea llterature sn this aubJeot Ïras þeen glven Þy fr. g.

ffiøetings (Hef. B).

6çneernf.ng the dgf,Ènlt{on ef a po-gnatfte, Har&er {Ref,. g}

ryrltes: uElre erÉglnaå pegpatüte of, Hany {¡.ege) was E øEa,rse B.rlã*,

¡rhio f.ntergrowth ef, fcrdsper anê quarta (graphle grä^r,,råte} but Èho

Eame was extend.ed. by Þ.eleesr {re*e} to atrI see,rsð Ëeekø, çü,ether
graæ¡åte øæ n6t, tJreae ecorerlng eo4nonly ss yal,nÈ oï üfksg, trgrar-
aåxg an orúlæery granftel otr es apophyaenr etr a r¿oïe or lçes Èor,i*

tlsueus frånge o,n âË* ksrd,er, fiuÞaequent ¡lqage hae,funtl¿Str ,O**

terrded tlte ùelnn to eôr¡'er eorr$sponåång ¡noðf,f,tcaüions of, other plu-
r"onlc ro6ke, sueh as syenåte, éforf te, galbro. É

lhe word' Pagnratfte fs used in thXs paper ln the abeve EerrÊs.

[he mod,ern thçsriee of the erigin ef Fggmatltea €,J.å f,awur
enysÈ,eåLfr,e,tå€rn fro¡n e. ffiËrg¡ãe of tow vts+osf tgr¡ wþoEe f,trutdftf åo

due te the Bresenee of water and gasesn flt¡c me,gnltude sf the rôLe
pSqyed by tlre gaseg tE uneertaln¡ sÉHÊ traveett-g,et¡Èrg gtve åt s.En-

Efd;eral¡åe læ*po*t&r.Iesr qrhereae others gåve tt a EuÞord.åuate roJ.E.

ßl*Ë ¡noat'egroe ttiqt åtr-e pnesçnee of .a re3atxver,y large a,Beunt of
wq,ter hae bøen ari eÊsentåe1 fsÉter f.n tJre d.eveLopment sf l¡egnatl-
tÍe growths*

fu th.its g)F,l,er ít åe msgntasned theÈ ,watos and gaece, whcn pre".

*ant, have affected tbe oryrtatliaatioa, but onLy to a nfnsr êegr-
Ê€r a^r¿d esnürary to ühe preva.lr.tag ldea ft åE her,d tlraü pagnatltaa
s,rystsllixeû, ngÈ f,r.om a frnld ma€lgp,r but frøn a vf,s,oous ellicie
aoid geL.

8. S 8råStEal &usreSr of, the SaaEee'drtøh +¡ey fnfluerrôe Þe$matf tlo
Êrewt&s.
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ssatln {Ref. r0) 3¿as msde an adnrrsþLe Éarvsy of the e,rågÊn

of the pogpatitEe of Hnåne. ffirë f,eltawång pølnts m&Jr be asted¡

I. 3he tsxtura} dlf,f,ereneec between granite and granfte Feg-
æatåt,es pf, galne çstrf,d, not ?¡ave þeen úue te d.lffereneae øf tomp*

grature arrd prengÐFe beøauae!

,(e} In aer¡y ptraøes pêgpattteg wore f,eund enttång gran,lüeEsr

þoth af, rhleh were aonsoli.dated fres tþe sg!øB igneous Í,ntruefon.

tbl Ën pra*,es ¡rçggå.tltee çBFê føunû aetually eaorosed bB

gna.nË,tes,

tøÏ eraa*tes sere f,ound graåfng fnto peglnattte$,

,S.-?îfouo1y, then, pe€paaÈi,tee a¡d granåten w6rË f,ermed under ths
prastlêa,lly the Egmê ùeæperotsge aRd presÊurer

E, The textulal dfffsrcnaee between grÊnlte anó granfte peguaa-
,1.

tfttË ef ffiai.ne, os¡rX"d. nût have boen ÈuE to- dif,ferene&s ån oonetf,t*
tlents:

'{a} be essent$al, oìsnËtftuents of tJre Begmatites are the eEuna

a$ 't¡roçe øf the ef'åalfee ar+d, praotieall.y in fiae Ë*me ¡rroporti,an¡
thsueþ elightly n€re aoid.

{þ} ln the ease øf, the ml.ner oonetfÈuents, al,fåeugh x&etry rarer
mlnerals occur ehieftry ln pegrcatftcø, yet most ptgnetltee eontain
very few otr no rarü ælnerals. 8y f,ar the greater nt¡eþer gf the
pegnatùtee of Ualne esntû.íft no unueel or ra,re nfnerale. lrn¡s in
ReäY Êq.$êøl pe&atÊtes heYe dove].af¡eû tÌ¡.eår Þeøuå:íar texture and

EÞ r&re nfnerel'e Ì¡evo þeen 3ef,t t6 ånðie,ate t&et mlneralÈssra l"tËc
fluerlnen ehloriRe, or boron, ote. ¡ BÊrê erfer preeent, *?rlre ,f
tlrese aS.cmentpr çhan preøentf na,Ir eeatrlbute te p*gmat,åtte struct-
uro, they are ntit esa¿ntíaL.

From' the eþEìrc tt ssuld ßetn tå.at dlfferenees ln the eoupoeft-
fen af, ths eq'sentåat e.r mlnor oonotituçRtç of pograatfteE heyc not

È";''..i
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GaTrsGd. the pegnetttlc teæture,

5. îhe textural d.fffereneea betw€en gra$ltes and granite
pegmatfteø. Ef, &tpe¡ Fou.d. not l¿ave hgen eaesed by tl,re gÊñes

þecause¡

{a} Tf the gaeea ç}cf,eteü ¡rhen t"}ao pegnatÍ.Èo eriryÍ,. eøoLed fåcy
¡nust ef.$lrer have þeen oeçtuded. sr eeeapedi

{f } S}re eseap€ ef sueh sateråeIn eepeeJ.atly eb.}oråûeË¡ f}uor¿-
ôo,u,¡"9r þs¡ætee, would e&umÈ eErltaet netamorp}'*s4r whereaa thorq
f"e ne evÍ,ôenoe of conüaet reetsp¡.erpÏlåsn.

Be#metl'tes shoÉLö haqe a greater perÉenlage of garcu than t&e
granf.tee, btrt sagt,tn f,eund ne nôtfceable d,ifferenee ln tihe gas

esntent:ü, F*-ç*-#,Hjlltie çanlÈics ä{¡re eosmon fn 'uhe ¡regrøattt-
êËr

ïhue f'røm the evid,enee preeented þy Eastin it ie seen that the
testüree ef the l¡å,a:[ne pegnatitee €ïr.e not ü¡e to dífferent eondl,-
tsong es teøp$rs,tare q¡:{i $.reesu,rê, nes '66 t¡xe d,j,$f*renoee *n, ùhç

eeüstltueat .mineral.s or yôLati1e gaoes.

i{e.ny ínr¡esilgatere have laid 6ree,t streas oR th,e linportanoe
ef the po-'eall,*d, nrineralåsere ån the fornatien of pegøatfti.e
growths, tlreir effect belng atÈrihuteð te rowerfng of, the vls-
eoaåty 6nd the Xçwerlag Êf t&e msl,Ètng pefnå Ef, tlre ruagus. Eut¡
as hae þeen Fêen, ffrås hae þeçn âyÊrr+çmpþs¡fscê. l,n eddttlsn te
Þastínts eritieåsm ii nay ire pointeå eut that the floutriuer eh:.or-
ine, boron, eËc., eourd not,'Boesåbiy exåst a¡¡ silsi¡ s.n pegnatltes,
beeauee they wø¡¡å& nt'çesk the sJ*lieË.Èss er eysrr q**tnl F*ü-; i;
,ËeLf, s$üacke eÍ.li*etêË Br. qusgta anrÍ fonss ellåeÈs *,o* nt tþe
tercFerature of pegne,tl.te f,enaatfen, For eiuråler reasons the aalds
eueh aa þdrofluerie ecåd., lçrd.roøirX,orfe aeié, oe¡¡i.é not exlet as
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F&sh, lhen preaent, thoËe elements nuet be in ohemf^eal esnbfnau,_
: oä aË såne¡ale rad.loaLs, strçh s,s f'oîrEd ln çhrstr-npatite, ttpaa, sr

tøt¡,r,ruel,lËe, ønd whåIe t?,rese night farôuf flnf.dåt¡ir ar Åowerf.ng Ef,
the raeltlng point, tJrey eerteÍnl,y weul,d not d"o sð to ttrc oxtent Es
that fnferred for frce fJr"norinç, oirrorrne, bydroohtotfe aefd., atr
etiler mlnera}izerso

B, faeor.y of the Srígln of Fegnatltee.

ted the pegnatltfe growths llave þaøn d,tseuçsçd. and. feund. to bc fþ-
aôequate tn them.eçL.vae to aeserH¿t f,or ths teaÈurçs. Be sha}I *;:
d"eairgrur te sk'ew that the esçentie¿ eauÉe ef pegmetttf,e growthe ås
e4îFste'l"Iluatfon frøn a eiLicfe ecld, gelr wh.ieh resr¡Its fn the for-
petion of, Large cryËtals.

Bhe Broeese by whfEh tttrlcie aeíd, w.euld be fo¡rned. may be briof*
I'y¡f presented.n lhe origr.ne-r baear.tf o no ther mâ,gna, of, Þeþ and,
Fesen inef' 11l, fron which differentletlon produees the grar*ítes,
gabbrdsr erid othsr fgneous roeke, doee not eontern üuartz. rnter
ÞrsÞÊscËe of élff,erentÍatxon produee the quartr, whie$ muet harc
GomÊ f'rom the deceraBositreg of, tJre erf,ginsr sflrse.tee, lhre
change ef sl,lleetee to enÌqrdroue quartæ cor¿L,i, rrot h;ave ta&en Blaae
dtreetly, bnt rntemedr.ate srrtor.e acrd :auet ha.ve bcen fo*ed
elaae ttre r¿e€P$. Êcnta5.ns $s,tetr. *13 s{l.f.eates er¡ deeømpoosng ån
the preeense of, pater fo¡ms Efïle,ia ae$.å. fij,Ifclo asåd le f,onneû
by t*re aetlon ef etea¡q¡ earbon d.$,oxåde, e'&aååne carbonates, er
selde lf preeenÈ¡ sn the si,Låeatee. {nef. lS) Ëven water and.
fe3.dsSlar on proionged beatrng 'Brod.uee si.Lie*c aeid.

t]'e EeeL3. aøsun'f of, sü.ioie aatrd so formed ån tJre sotrfdfying
eã,sire, rises to t;re toF of the reeeffefr, slnee ft f,s imåselbLc
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r'ln anê trtghter than t'he eÉlf eatas ef, tbe magraa, Ehus a sell pf
uållei'c aeåd &€GumuLates at the top and tÏ¡le may Later b€ ËqusËEêê

;

j eat late ÉlEer¡res fotulng peæeÈÍtea anê vef;ns¡ . Elre êåfferenoe
i between T¡egEatitf.s c*rd grenitte texture are thuç riue tô the Bor{pg.r
,i

: rltlvt abpense ef silteic aeld. geL ln the Latter, Efnce sfllcle
;,.:

h sslÉ }tac Eeperet€d tB the tøp. S.n þrtef,n pegnoaÈites ha¡ne GrgÊta,l-
jlåaçd fron a eåå"iÊtg eËlô EnLt Bherees eåhgæ lgneous r,ogks harre

not.

tlneralf.zere, se called, lf Bneaent have liÈÈLe effeet en the
øtaþtl,tty Ef tlre sJ,¡.feåe e,etd gel, Sor f,nsta¡rßßr tnngstfe a_.Êfd

er inoLybdlo aeid weutrd inorease tþe víEsoøfty of the geÌ. vÐrir
rååghÊly arrü.,rv9ç;¿ Proteot t]ro geå frsm ffi+e Sreptåat¡g açtion of.
tbe aJ.kalies.

4, Frsof tiiat Êeås f,evour the Facmatlon of, I,arge 6r¡rstaås.

htCIehek e.&d- Ra{ly efÞpe ö¡ff}ËÐÍBøatese for,q¡,¿ in $.nreetige,ting
$eåø*gsBg rlngs that t¡ausÌåe,låy f,s"¡rge e4potaLo ff?qe,låeselo ed.
Hatsehek obtaj,ned, Lesd clú,erlde erystale LË æs. long ln agar*
Eol¡qes fRef, 1õ) Brodneed oqpetaÃu of ellvor dlslrrornate in eiLlefe
aeåü gel whioh i'n o¡ae ¡noat"h gr6w te the sfse of, õåãfr. Eürs, Geld
sJâû nqqy sth€r øuÞet4æeeø hare afso Þeeä e¡îr*tãtllseê frsnq,gÊI8*
$n el"L e¿-eog snueËe1þ Lerge çfystelË Srare þaea sbÈa neür tmrrsh

l$,Ëg.es tÞns rFqB[û þe*e hçen p:eeêeeed wÍ.t¡þpat ühe r¿sc of the gel.,
Før eæacnple, Ot #,Lead aeetate þe addeÉ to Ðff Boùas*åræ foêlde
a ï.ead Sedlåe preeågrf,tøtç ls f,o*Ecd whåoh dç,ss ne,t uþow sryetal1å¡.
us sutl^ånes ts t¡.re 6tËr bu* if, the L,ead aeetate {s Bl;eo,ed. ln a
såx'åEi.e aeld gel' e,Pd tårø potarsf"ïr¡Ê f.sdtûe is ar.trolgeð üo d*ff,uee
lnto lt, the rcsBLÈÈng Lead ledÍd.e åE netJ.eeably erystattfne.
F.erfE'et- hqæagq&s gf nesrly E @sr dfs* e-,&,& þe oþtaineÈ by ürÍ,e
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Eethe,rit* SoepndÍng to ilolnes {f*f,. fg} übçely, the aetåon ef gele

!.n faveuring large cryetaåe Ls ehieff,y duo to t}le oapillary stsus.r

trrre of the geL, ¡vbleh rotards dif,fuslon greatLy. Àß ie sell h.oç¡

Large , eryatele are fo:med lf dif,fucåon f e very elow. Ðe goirulten¡

by the ef;sw admixture øf extremely é{ï.uÈo eslutlønu'Þf þe.rãriq

shtrarfite and EulphurÍe aeld, $#,tsåacd glyots.ls ef þa,rirm sulphatø

thet ln a sontlr me&supgs Þ ffis. : Þroaper eÞjËe$.äEû trargo g¡.¡rsts.la

Þyn tleång a ElngÊo e¡ept$-3.s.ry t¡rbs 'fååLsê s$.th ø6:fgaü eeetåto e$d

$*wers+å f,n gS nfgreel*f*:*fe aci-€. .Qryete-1s sf, X.ead çþå,orilde

nea,Ii3y L amc, long f,osaed. tn tùre eaBil.J-argr È-ube du* to sl.ew ååf,-

fs6åoa* &l.meE tfteg. å4Ï ¿btalaed largc eryrüoås þy s¡.Lowfng tho

reaetlng soLutions, í;o df.ffuse tihrougSr puwfløred. sf"líos, gelatln,

egarr f,Iewers of, øu3.phnr, berÊr,¡n suåphate, etê. F-ÈtÏ¡ont douþt

äfiJr Éo4pae-t saass ef f.nsmåub3+ X¡*ptiql,es øW fupståen s,# a, gel fn
faysarÍng the f,oxæatlsn of 1*rge eïFsts"le*

6n #¡¡ggestÍ.ve Fsræs ef firyEteJ.].tsatfon found ÍB F¿ßnetttes $htob

øan be çeBroåuoet ln getrs

Bedtattng &ggregateer tree-r,fke, or Leaf*Llke fo:ms, etc. r orê

all eaelLy Srrepared. by allowlng suþEtenees to react ln e gel. Sne

çetl known example ls the Lead. tree Þreparsd by $t¡non {Ref, lb) tn
a str¿eÍCI ae'ld get oontnlnfng tead, aeçtate, $, pleee of s¿Ï¡a ør
tån waç Þr,s,ã*ed Lnto ühs to,l¡, of s, s{.Låele aet d gêIr s-håsb had set,
nnd. a eplønûtdly brunehlng trse ef lead. fesareÉ $.n a few ûaya.

STre stl,iois aeåd gel w.as reaùe by add"ång ery,r*t- vo}rærea øf ff aeetfe
eeid ts I,(i6 specifie grøvitg sodilæ sLlloete, then eddång Xead

aceÈate antt aåi.çwlng the åf.çrid. te set tð a geå*

g'Ír¡ffarly rad3eti.¡rg tetreher[rø:na of eøgrgrcp sen þe made Þy re*
d.ueing êopÞer outphate ln eiliete acld gel Þy f¡yürsryLeslne hydro-
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-ehlsrLðe (rçf. tr6). Srçeøing of ge1åtån ge1 eentalntng weter

p¡odueee aþoreesept lee eryetalc. $lrøugh ft te posøåb3.e for radr

fuf qggregateæ1 t:ree-llke fonmsn etë,, iø bø fo¡ruaed. wf thout the

HEe ef a getrr yet tJrey are sø a*oiJ.y produaed.r aÌxd so èhßraeter.

lEtåE øf ørpet&"lXtsatlon frcn. €eler tbet tlr.e wel,I*knowr,r. ¡&d,åating

eryÛtal ty¡ree and eoea,çf.onaI abereseent and dendri.tle t¡rtrrea for¡nd.

ln pçgpati.tos eu6gest a eryeta3llsetÍ,on frøs a gel orlgln,

f;åmê4ren {'Hef, l3}, s$t¡sdnæene ê@strrs in ffitta Wåne, 3laek Htllg
ÉButlr Þakot'a¡ ån erystels reseuþlíng Èree trunke aE muçÌr as 4gr ln

,.tengtfu t

WålJ.tees Ref,' tûì, ftåepg sqlrst,al,s øf, black reufrelåne foneÍng

radlatfng ErsupÊ so&eti$ee twe feet fn *iametetr. B

FalrhqgkÈ (Ëef. t$l* nKear eeutherfl ç¡rd sS this veûn f,s ã &sÏro*

slt of lepfdoliàe ¡aica 1û faet thíok at tlee wid.eet part and apear-

lrlg i,n d.eteç o¡È bodles føv eaVerpl ?-rsn&reÈ foet. ft ,Í"e f,åne gralr
ned¡ sf¿ows ô Fsåe Bhrple eslsr. In pïaeea tt fa FureÈ Ín others
f,it$ed wåtlc ,].arge aggnegates of, pÍnk to.tr*æalrråe {rnþer.}åtc}. gouç

Ef, t}¿.e aggregates &rêr .g feoÈ åËJrô:sg, sthcrs a.re 10sg $r¡d slenêer
w*tib e,þ.grescent forms. *

6. åre Se@$tû,te fitsæas FluåÈ er TåEçous?

$psçrd^Xng to Slresent ee.neepÈfonn pary*tltes snE gwB.poe*d to haæ

cz1¡irstaÀliaed frss a fteiÊ neËsi whereas see¡erelfng ta the gel hJry¡-

othesin tlrey erystaJ"i.ised from e. vie€ous ma,BÊr

fies*rn} ueo[lgtste haçe ebgerved thet tJre pegnatlte masqa ¡rust
ha¡¡re been iriecoug.

å# far haek 46 å88,F Þsske tftef. Ê0[ w*åtea eosestrnf.ns tihe peg-

kæt$tes ef $lesk &[].Lst #S].å the çenstÍ.ünsnte Ëf 11p dike Ê.ï]pes,r
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,Èe kave e¡"¡¡steï¡.laed frsæ a e€usl-f,lt¿t* Þaety æs,gqå,ü åB vhteh the

esementg 'were free t€ a,rrarlge theuselvee f,rsm one side of tho dfke

Èe, tke atJaer ar:d. to eryst-ã.Ilise eËt elowly" tþls åø inúf,eated, ta

Eeyeral s&ysr but etrilfngly Þy gS.gantle eryeÈeJ'e of, epod,umene

atretsblng aoress th.e ssase at Elte 1n straight Llnee fer 20 to 40

f'eet in the efðEt Ef querta anÉ fçåd.Hpar*s

Bsstsn {nef. Ê3} w¡tteet ä$te,gments øf the wel} rook 8.r€ TesY

frequently f,ermõ Íncl,oseú in the borðer Slertl*ns of the granÍte

ErsËËaÊ of Haine. E!*e Bbenouensn ls lces eemmen ln the oaee ef t'ltrE

- Í¡ßSÞetiËee¡ Þnt wâs n€vertÏ¿eleefi ebserïËð aÈ eexreEu,Í I.Eeal"ftåêe. ,

ûn the hlghee 'c poøtlon of $trepked mer¡ntaån a mlmber çf patehes

of pchÍ.çt ef e felo' equã,re yayds ín area were ôs€tt åppersnÈþ ota-,

elesed Ìry peguas,tå.tes, ffineff schået f,raêHente *re w.l.se inel,seeê

hy pegm6tj.tes' ãn tbs Þe*thþa;¡r Herd.on re6åon, W,n E¡ Shuneolrø, sf
th.e ëeo}-eg1cc.l $urvey 6f the Tlniteå $ta,tes, who vls5.ted" ffount

Þlåça & Sês*n 1ates tEwï¡ ù1lo sriter, -when esees*ülen hed. FFôGeüd.ed

fartleer, obaerved a fen feet 'ireLsw the eçhfst hangång wallreehiat

fregmente wt¡åeh êFËe&r t'e, þe whel},y år*sls*r,så .{"fr t?re p*gmatltçe.

lhe Eehiet of ÈlreEe f,reg¡neuts mede lnr$e *ngl"es witlr Èhe sehls-

ÊCIsåttr e# the we-3.1e fgsm whlch they hsê etådently þçen dLelodged.*

lhe $espsatltçç sboçed no bendång of, thç minesals cr ether ehangeo

ln ehareeter nê&r the f,raÊgtents. Ea ths ånstenee eåteê¡ t&e

s:shået frøgnents e.Ilpefr,r te heve þcerr eaughú ep whÍ,fe the pepatlte
r$*,üË wå.F etltl ¡rartLy or who],3.y f,tt¿ltl and,. tiee denslty of tJre æa,g¡aa

rÈû"s eìÂf,f,ieåEnt at leaet fn the flount Htes exemple to fløet tbc

f,tragpeRts, t ,

Fr+m tï¿e above út appeern lhst at tr-esst so&e ¡regxcaÈttes wsrü

faræied f,¿on vlscouç rfleggrêsr

It hae of,ten been sàsted thet peggnatltic na4çure.s wetre ßo fluiû
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the,t grcy were able to pemeate nfnute çraeka anú f,ieeures Ín tlre

eer:ntry reok. #ele are aLeø eapeÞ3.:e of, b,eång g.Suêø&84 lnto winuts.

fi.sat¿reel atthough Leea reod.ltyr þut 6,fiÐ penetrate wlthout 4åf*

flçulÊy tJ*e t¡flpe øf, openlag whi.oh Pogeptåtes e.re fe{ilrd ts ffl¡-'

IV. Efgþ lcmrpereÈure Fressure Ex¡renlmenta on ËilioÍe åFtd GeX..

$ne of tlra f,lrst quçøtiøng ü}x#.t natulally arisae $s ¡rhether

pÈ}io''{.ç aef.d ge1 e*n e*f.st *t tfte tereperah*re af Peæátlte ÊÞ11-

EqÏidêtåsn, ,lh'e },å¡nltfng Èætrcratwrefi e¡ßå $rçseureE at çsle3¡

e$¡,f'éåq s.uÈd êglly retafeg ÍÈE w,aters 8,16 Bg$e¡itæf"n {Eçf' &'9.}.
ìdrti{rrßi"r*rq 

6oe$t r þutåt es{lneçS presoutrÊ lt å*e11_f$ noet of, lts water at l''

a lfttle rç¡Batrns np t" CIUääøî f.gÐltton by the ÞLowpipe bel$.g
. .i .

neøeana'py to eonpåeheåy de¡ryésê*e tJ¿5.s atÈå. åt greater preeËur&c

w&,tEl wøuåd þc reüaål*e{ at htghe{ telrg¡ersÈ$æew', begaus* tbere l.s

a oontraotÍ,en øf, the tstal voLuqe sf siJ.lea plue water in the

f,oryati.oa.çf Èhe, ÉêI* Xt thç$sfes'e $ÊG.HË ppøbuÞÏe thet ft æor¿1ê

eslst im gegmnq,ttt&.e eiR*e eåf¡ke 6eart* åø thç sr-p¡,rre,ï.

quartx of pegroatiteer end een&eqäent3.y Erxrstallfsatfon

of,' the quuita mÈrst havo taFen Bleoe below ã?Þêg,

--{r'*r sTüer to vç¡rûf'y W.å,s eor,lÉLnef,on exgrer$møRËe on
\"¡",

çil{Eåg eçÍ4 #ÊS r¡$d.er bi#h tere¡leratuge ,ø¡r,å presE$re

wëse, s,eÈrleÊ eut* ftlgp *.åaåyxeÊ stltrels a,eld^¡ ef E

&þÐtrir weter esntent, Tre,$ pfaced^ åan a çIeeed, etcel Èê-

st tuþe and heated. r¡r¡der tte sÌmr rapor Ilressuro; the

tenperature b*fmg noted by meqns ef a therrroeoupX.e.

,Sfter ?reatdug fEr a 4sf,tni,te J.ongtÍr o,f- timer the teEt

tubd'!FÊB shår,led and the eonte¡,rtç lnumdf;atçLy re¡ceveé

ggd aqelfsaü f,or *åtÞ-r. , f$ ånsï¡re ttaat it wee geJ.

çafer pnd nst *tm¡rly mp".otienleal.ty åntermlxed, the res*
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-{- t:þ:r*,;' |'ïÍ*4:r
åduEø fron,the experlment were f,i,rst,d.eh3'drated ln a deg#måorr
then t3re ge,I Uater was d.eteryaàneÈ,Þy ågnf.tton uf th tAe tf awpÍFe.

*þe aÞFar'atste used çonmÈsted of ,e, st6el, teet tuber &s s?aown ån

tbe rllagr&&f closrlre þel.nä effeoted by neans of â, B,sF€Ìr (*) çhleh
ferced e eap (B), havlng a eurwçd Lewer end, ttghtl"y øver flre
eurved. If.Be {#} sf üre openi.ng.

î?¿e repultg abtatned on theee experånents ner* tsåuLeted ¿H

iig.ble ,I"

É.H,bLe [,
$, Ns. ef &rglt. L.

8. $Fo,unt af :Si3.f.ole I,Stõg-
.AoXC Gel uàeô in
&rans

õ, FereenÈage ef ge.Ê6
trater in ËeLe.

4, ffry heated î! L/E h.rs.fn Bosb.

S*

6'tr ä59

6å, gs 43"" 90 $í5, ?0

n4 L/Ê" ht:Ê, Ë6 hre. å wesk

6f 8.ê41F. ef .Ssmþ" 'lÐ* J@'e* 66Ð!õ0e€. 6õ0tg0e 6SttE0Þû
6" F'Íms, Ír¿,scEE* R4 hrer #4 hrE. k4 br*. 94 6s:6'¿:,:

. lgator. --' F: G

?, Fersen!*ge LL.ol. lg.tg J.b.Så X,4.0€I'ops of, Waterin the Ðesef*
, , G&tsF'

8. Pereentege
ïæes en l.g-
nl,tfon bg
the BIow-
Ftpe.. {Ëel
Water]

f$,e figu:lae â,n trfne g glve th,e pene*htege.sf rrå_*,er rc,tAûned.
by the ge]' at the tenperatures end ¡:ressures of the extrlerf.nents.
rt wå¡,l he not$,eçd. tbat ån rxperru¡ent ner a tþE geå $tÍ11 eonÈarn-
Ëô ä.$gF'watnr æSthough åË h&ü becn hsated f,sn s we€k* flhus êele
egn exf,'Pt at teunporatr*reslat least aE hågh as 6sûe* ¡*t¡d.er pre*Þ*.re

.I
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fo eheeh shether ürylng fu the åessfsator rra,s ef,faetive fa tre-
uovlng aLl- the meehar¿løal weter, *he åe&rd.rated eilÍ,ea pÞtafneô
a^f,ter the finar br,owpipe fgnitions of experinnente ã and 4 waE

¡ar.xeå wlth approxfmatel.y LEfi water ar¡d, LofË fn the d.esEleatsr to
dry. WelehlneÉ rrere nede eaeh houf l,nn orðer ts detsreine the
rste ef, I'ose ef the water. rhe resr¡rts are grvd.n in taþre lï.

Høurs fn the
Ðoesfeator.

S.abJ.e EI

I€,sE ef Batgr
frea Reciåuee

ãøss ef, WaÈer
fron EasI4uee

Jb.

Ê.

el, r¡

4.

tra

6,

l.
8.

I,lãl
fr.598

x., ä14

. T56

.ß,96

rtt6
r0o¿

14.801

1õ.640

0. g$9

E. ?04 ø

6. E?6

I'? to4

"90Ê
.EÞ?

:05S

,0I,4

&
/Ð

Sster at Ëtart
Haüe¡ $çft

fi
fi
fr

l.$.it].']- fr
14. sgo ø
o,lr9 ø

&'e reEuLts f"ndJ.eatq thet praoÈtoat ly alf the nechani.caX" water
d'*eapþearød wåt*lln I hrs. lHheref,ore is the ex¡rerlmenta shere tùre
ranåd:t*çs frou tJre boub hoatf.ng wÊ¡t$ tetrt fn the dçssfeatsr f,er gd
þø¡rrs the mcehe"atreetr rater rould hav,e eempLetely avaporated¡ snd
ln ad,dÊtten the get wat*r sourê hane probably bcea Þa.tfntrry Èe*
}qydreted,. *he ftgures tn rf.ne g, taþJ,,e [, then repraoent af.nr,nfi¡ul
ral,ueg fgr the water centçut øf the gele rnnder the o,xïrerinentat
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sgnêf tions.

îhe æboçe vaJ.uee ee,fÅ$6t of, €en:nne, Þe Etrfetl.y appl,Í.ed te ßr€

èeporiter &B onr ksglrIedge of ore d"eposltlon ls ne qucntttatirre.

Horever, efnée the tenperature sf gre øoJ.n-tlqnE fs l,ower nnd the

preasure sf the sveril-ylng rogks groater thsn thoee ueed. fn the

gtrjlsr{&ÊñrÈs¡ g*1ø sf vetus ¡rsÉf,A retaån uerÊ waser thfir¡ the gele

øf ttæ experùnents. ln bråef,, geÏ* of, Eonsi;üeraþI€ watçr eontçnt

EsÆ esåçt årr ore deBoæf.ter

T, B¡e Hetatåøn ef Éef,e Èo flplart* Yefns .

It trïs.s re*entl.p been advaeetEe thåÈ si3.ågi.e açÍd J.CI ,the a¡lûßs+.

tor of reln qn*rta {ger. å$i; arag s,e theae veJ.ne are knorcm--- to

$racte år¡ts ¡lçglnatÍteg trhåsla ivE aLso he3l,eve ts hs,ve erysta].lisçd
fveæa nåB;.$.eL* eqlñ €eår the reået:lorr os ger.s to these two typee of,

d.epeefËs offers p,rohtreøE shÍçh have æs¡e& Íre ecn¡rsorå¡ Reeenàly,

tRef,. Ês) n geS.atf.noue stllce, tn vetns hae þeeæ feund, ffn pf,çr+fng

the SånpLon *unneï * gelatåneuo gaarÈa vein s'e,s T.rnc6vered, and at
the üves.* åustrsJf*, ffifne, É*onclurry, Sp,eens,¡"&,$ftr nl,l,toa .n aåI
stagpp frsm an srðinery Låquld Èo vei$s wh,{eh eouåd bc eut with
a krrif,e was dlseorerod. &evÍ.¡r6*, {Rçf" Ês}, hae ä-rso reporteü the
pr$sençe of, gela *.n eepe gf the vetne of, lnsmanfa.

ffirart, {Sef,, E4} has recentl,y pr*t foreward tJre h}æothesls thet
r4çåy hfgh tem¡rerature guartz vei.ner B-r veindikes as he prefere to
øa'].L;'theæn kav'e ÍBtruded i'lcte tbetr presenÈ -po:såtlou ee a viseoue

fflfr,üfr mr¿çh af,ter the ms,qlner of, dlke intrusåons. In ara¡rport gf t&is
he eltee nunerÐue exanplea of engular inelusJ.gns of coirntry rEek

Êr1* Êertrfeg månçrsåLe å$ rel:rq, lïtr eueii Boef'Ltonp ûhat, they eouLd

net paostbly he.ye been prerinu.sly eoïulected. He arguee that tha

vl"çcous çsLndlkec eagght uB tbese fragnents avrd trerd theo $uaþen-

Sed, tr,r *.hefr Srre*ent powftion whi]"e crysta-j-].isatlen of thø neln
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uaterlal took p3-e.ee ,(ref*fr,6r, ga].'y ån one plaee ëøee ftmm êwell
or¡ the natnre of thc quartz velndf*as and there he rùa.tes that
sllf.ea JeLly ntore nearly alrFrexl¡eates to his conceptlon of Tefrr-
6,Íkes tl¿en do hgt spnlng eoLutlsns. Fcvwfeh ts E:stead thÍ.s

opånÍ;ou to a itef,lnfte xtatement trhat quarta velns €s¡rstaLtised. ff
f¡res sfååeåe aeid JøIry¡ erid ln øupport of thle we nete;
I. flbe aþove nentà,oned ex*mpleE øf gelaÈiaous øilice ln veårrs.

Ê, The BgpêrÍ¡nents r€sûrêed ,tn thås peI¡er haire gh,ow¡, lqret öfål6lç
aeid' gel unüer presÊure Ga¡r exlet at hsgher teanperattrfoe ,then

thoee Br ora.lS.lng durfng the fEruation sf veinc.
õ. lh.e gradati.en sf quertø velns lnto pegeatttee end the 6on*

eeEuent sfni,Ierfty of, orl,gfn,
4. lhe vÍe*esfty sf, the sre eolutlone¡ as ü¡cd.t,ee,tsd. bg the eeny
kno'¡rs exunpl-es $f s¡tepnaecËed ånqlilslong, polntø ra&ery to a gel
than to s dtlute sølutlønr

s. fhe e*ne,entri,e sineral rfugs wls*ch arc ef,ten fot*nd fn yeÍ,n:e

eed; whfo,h êütur fn i.aereaølng dfsùan&,e þetween the bsrrüs fqom tho
ø,enteg outns,rds l.tke the sts,gçtureg whlEb ê,an he repuodnc+d Þy

FyËhrirÈ€ pnaeå¡rltatlon f,rem gele.

Tïr. Ehe fteås.tLsn of @eIE te$€erbpn*,te Tef,¡le.

#E:rtaln urrusBaL features sf E$.efiy earhcnate velns are e¡p1feab3e
!,r *Eeueûmg ory'statrrlratl,orr frEa a getr. Ât ye.tardena {ffief" êr},
![ex[os, $purr f,sund lnq}'u.efone of ga].q!Be, snd ef,]rå,IeråÈe S.n a CIa].*
glte reln¡ Md agalu et $eorgetewn he nstse the praseäêe of grg*
ulq,r åne}ueÍons of, bfend.e f.n a rhodeehrosåte g&nrgueo He eeee&r¡tE
fos thewe ÍncluaLone by t*re aøsunpt*on that $hos' des*sÍte s.€-"Ê

fatrl4åeû es rÍeeorr* çerbsnnte çeindi,kee, Hf.Lrer {nef,, gs} IrEs
pubnfahed an *,LruaÈr8,Ëf,En of e,n ere eBecån*eR $.rom $*þålt ån whåeh
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t]¡"ere are at least twenty-f,åve qelI ðef{neê þeade ef spartrte
eLternattag with ber¡ds ef eslefte. sastln {nef. gg} remarka

aonuernlng tJrie, ülhe moet ple,i4-sibre explanation and the ene

reeentry adopted by a nr¡mber of, etudents of ore deposfte as a
teatative explanatfen f,Er sneb ¡rhenernena¡ fe the rythnie pfo'.

eåpttatlen hy¡rothesÈø d.ev'eropeA by $øløegang.t sastln høwever$ *Ë

ËF

ry$ee ne mentfnn of a es.fbene,te ge1 at €sþaXt though ryt&-w$;e $ *
¡læeeåBltat*on asÉtffies ötystellåaatlen fron a gel. &e prosqaße

of lnelusfons of oountry roek in the vefns of, Oobalt have been

pøi.nËed out by VlrlteheeA {Ref. õ0}. Bpurr Ref,. õl), belleves

th$.e lndf.cates the v1çeoeE yeÍ.Þû!,ke nature of, the FoXutåens.

Þend,ritie {REf. ÞA) crystaLe of ns,tíve såI,rer and ewalttte alss

¡roint to a get orf.gin.

I'ron thls evi.d,ence we Breøeat the hy¡rotheais thet the toba.lü

erës erffñtal,lts,oå fren a ø,eIEiBB ee,cþonaüe gel.

In order to test thls h¡çotheeis experi.nentatl-yr asr attempt

wary mado te aynthe*Í.æÊ tþe eoneentriE þandfng sf, ruüLÏ,eråte end

ealoíte. lhte aeeoelatlsn ts fcund at €eþa-1t tirough nst eo eonmon

â.8 the snal,tite - ealeite ringsr but as the latter presented

rûeny experineatatr d.iftFloultiee the f,orner was ehssen.

å,'çale-frm earþemwte geLatf.noug prêelB$.tate weg äþtafn+ð Þy

mlxíng saturated. Eol-utLoRs of, ealeiuïa chl.orlèe end soålunr GrE.

Sonete. S¡e geL was t*¡en pleeed Í.n tìee bsttqn ef a E tubg Fhere

å.t s,Snoraef.sed" and the supernent l.åqufð lras Srormed off,. 'Þ*,Tute

,gryoafue sul$ride ffas, then ad.ded ùo çne srm ef the Tl tuþe and

pqngentrateÊ niçkel sulpÞ.ate to tihe otStqr, ln twø seeka flne
bands sf mlllerlte apl¡eered and at the end. of a nonth a eeriee

e te-B rer-ïf flne rångs .¡Fere risib,le. lt ça,e lm¡¡oesib-te to

photøgraph them a ûras'lng le subEti,tuted,
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øfl

f*ftlo frel.

?Ïff. flhe SpEelþålf,ty ef, ß,th&r Ê-e!;s *,n Srç Þepesåts,

ås Fa6 Breviouely been pointed. ¡rut gel.Ê_are sinpiy preel¡rl,tat-

þô- f6+.ttÊd f,søs e soLution whpre tþs ra&r*s S u**,êE g?16CI0.

8B

So,e,È ef t¡bu ege gtnergls &re q+ãqoçt ånesåubï.ç fa water anð eren

ttrrcugÞ tJ¡eir aøIubåLity ån vein ECIlutÊong Bay be Eonsid.eraÞLy

greatqrr SBt f,t åE øon-øefl.rahle ähat tt ls ati.Lt Eo slow thåt ereã

reactisns bet$een d,i"trnte søx.utlEns weuld produee the$ aa gela,

ffie pafnù ws ¡rleh to eAphaålse ls thet oe.qtnln *èruotu¡+s enos

as banding of, nlnerers, dendrl,tfe, eboreseent end'ì.arge erystals¡
und the pressnee ef øeparsteê unßstutested ar¡gu1ar lneluefone ua¡r

be ex¡lx,aJ.nedl ]y argatatlisatioa frsn gels¡ and. rhen these are

Bfesent the poestbfi,tty of a Sel orfgla shou¡.d ba oonsld.ered.

ãVery sre u{neral ås, e tJrasrE-ùtes1ly peËsåbLe geI.

TXI. BuruarJ

&.s oanðåtÍçag 'f,or gol Brsðuçtlon nf,s d-f^e.euaeed end tts F.lnå*

inåry BreelBl: he val.u* 5ålepfty te srdtn&ry prpeÍp1Èetfsn poånt+d eut. flhen t,
Ëp

Slre ee¡ablnad çrlden€e furnlEÍ¿eå by thlE ggtr*

thÉ,s-lgr tilso tne&reeÍons sf eountry resft alld th.e

èendritlç crysta,ls fsr¡nd at 6eba&t, etrongLy

øupport the hy¡re'theeås tþBt the ëoþalt eree oråg..

laø.tcd. W erystall.i,øatåen froac e, oË"[eåHüÊ êar]en-

ate gel.

ås rbséoü}umøtts end oldsrfte ve!,ne a.les e@€-

en¡ífonaUy pontain Í.neluel.sns and. mlneral Þande

t&çy ¡nay Save orågÍ,nated eE gel,n. Ehelrefore tha

*d"øa lp extended te a genereå-lsstfeã thät êtL

carbsnete veLne Eright haire been i¡ti*Êaûed as gels
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the d-egree of supereaturatlon, oxseeds 8?r6tû a g'eJ. resu.Lte.

llre ånf,lueaee of varioue f,aetorc, âuoh ae teqperature, Fr€s-
Furer eontrlositl.on, tlre preøeaøs of, gauee and ¡aåneralåsere, stx

the textìæç of, pegpat{tesr h.as baen axsÊlned end f,owaå tø be

fnadeguate ts erplain eueh structures.

å hf¡¡ot}¿eels iE advançed tc shøTr thet durlng the essssliðatÍøn

of a mâ€ms,r etllele aeid ie eeparated. i.n the laEt stagee sf, d.if,-

ferentiatisa and- rises te the teB of tbe magna reeerroir. spen

reåeanê of preqeìrre t*Àe såLLeJ.o aeld lntrud"ee wd.fee*iat f,åsønres,

f,orn{ng pegnatftea and vel.ns.

0rlyetall-i,satåon from suoh a gel favore the develo¡xnent of Laï'-
ge erygtaf,g, qß þE,s b.üen showr Þy een*ra*l øxperlmeats. rt arss

tead.p to fesrn radlatÍngr øcçaeslonall.y tboresçeut and de¡rfuritlo

a86rÊ$*têCI.la¿r"o'f,*.f;e.høreknegrrlrrpegreat1ten¡qu*rta,and.

earbone,te refns. :.

ffrgte te.pperatuse pÞû$ßr.rpe e4¡lerrÍ,¡aentE oa sflåsfç aesd gÊî. 
tl;

,sþgw trbst lt çe¡r rçæå.ßt at temperatnreE et åeast ee hf,gh aa 60CIsel

lrnder TyrÊ.Fsure. lherçfore lt, ean cxLst ån vçÍnsr i
Qgartz veJ.ne are held. te heTe oråginatsd f,rqs slliolo aeid

gels.

{he coneentrle þanêe ef mfll.eråte and ear.eite, feund at €obart
hevç been syptåreeÍaaû p*-ad a, ffio-thesLe put forewald, that tb.s oréF

sf fioba}.t â,r.yçtqå.IÍaçå f,røp ,a oaloå¡4n earbonatc ga3,.

À11 vein anånerals are eonslôered theoretlea-lly poesible ln
tlre ge} fo&r &en eçrtafn struc?ures, rrh,ieh eqn be e:plaÍ,ned- by
eayntalråsståon frsm a ge3.n atre found i.rc ore de¡ooitø, t?ae proÞa-

helÉW FbþEld þs øeasfd,ered.

she relation of, gele ts ere depoeits, ae ouu.lned, fn thts
S€"peF¡ warremfs ferâþer åavaptLg**ion¡ and l.t le heBed. tf:at ln

{ú

,p"ç_, l

l
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tbe futurç thts wer.k wtll be ex*ended*

åppendiz.

&. ã.ote Eu t3¿e fotwatf.on ef Sgatee.

*n a fe,€snt srtÍ,ol,ø on nçte¡rðed È-tffucåon ef,ð Afurtheå€ 9rô-
of.Bltw,Èlono €tqr¿flelü wrf.tee, tßef,. õã), t&gate streetura þeE

baeu e,scråbed, to the f,orrnatÍon ef, &eieegang rlnga by dlffugfen
of, EeLutfon t&rouglui gelatf,nouo s1lfoa, ïlre dfsesver5l, ef, grelat-

efisrf,s ei.ltas, ån the $fl4plen fç¡lnel Ès of [nterest i.n t]ri,.e s€r1rJrÊ*

etlon. Sn exe¡sång eertsÍn agates tJre wrtr"ter lmeð etruek by thc

fae.t th&t namy of tþen shs_w þanês wh,feh ore øquaL,Xy sÏ¡aeeê a¡rË.

net at suqeÊeei,vely lnerreesång dteÈa,riçÊq e,s ful trlre s¡-êåaary Íoei,s-

çS&n€ Fång,e, i
Ëffi.enwrlter does Rot oonsü.d.or üra.t agatee ån generaå e'aa be

he*¿ üo þe prpdu,eeâ þy Ì,ufaggepg neaetion. gut of, a large ntmbøf

egæånefl s. ut ver¡r f,ew:ÊGe&. tÊ b,e osGrl.åeable ønly. afen$ tllcEe

$.f"neer þY,'fa.r' the gpøater nffiþer eåLoÌFfng 6f' other er¡llenatl,onn,
Ra& epeeüwen of egate neçd,s to bo ewasfsed þy ltsetrf¡ tlre hi;s-
teF,S of ç*çþ Þeå;ag of rteçess,[ty a separe,te entity, ar¿d only Êoto-

parable çith oÈhers by en aceLdental reproductf.os of a sfnflar
serl,ee of erents. Ë

lÏ¡ exsÉlng eeveral ø6atGF we eLøo f,{nd. tbet uany of the,n €4ît*

net be explaåned. by rhyf,hmie Breeiplte,tlen, and. we feel Justtf,led.
ln Srrerentång a sbort nøte to ehor thåt eectain defåntte agateep

Ëy¡rtee"l Ef, veJiious atrasseel atrG aot femed from Eclse,gang re-
aetf,one.

If agete$ lrere foræed Þy the reeetl,sn of d.iff,uef.ng solutlcns
throngh gelatenøus silieåo ßêi.df then cçne-entrfc rlnge, f,rom tlro
diffustng senter ebould, be foraed-. Tt¡.e d.tstepÊe between the rlng
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shoul(l lncreaae outrrarûe. Ind,Xviduel þnde ekoulè be of r¡¿iferæ
,mådthr eÍ.nee dtffuqfo¡r fe equa.L f,a ex.l dír+etfe-n,e of tþe gel.
ååso, if éåf,fusåon har Søksn pløoe frss tro Ðtr amr$ potnta fn the
gÉ1r r.eqnås$atsE çlmuÍÈ þe f,osnsd vhea tha rings me,Ët.

fre feJ'levi'mg featuryea Xrt ryatøo êo net qEêE te aøÊ¿elde wlËh

tÌ¿e above peintsr

ffn agate'n¡ ae lil ,$e. l, thefe are îrhlte þænds ç&lofr do npt
fB.@ Ë,eoËI¡¡,eù,e etrçl.e tut @åeh are þe@'en þE¡rûs tþ&t ds.

.:
Sn menr F.gateu the dåBts¡ree* betgesn thg- bønês êre aot s,msg,és*

uåee3y [nsreaaÈng autwpr&n, f.ãe.$û tþc eentsr. $ør eryffiÉ¡e fn Se. $

the f,ltret asd eeeûnd'þ,rå8þü ffii.t* bandË qre fgrthe¡ apart than
the seeend end t*rflrd.

ln eth.er agetes aE i¡r ñe. Ê, þand.e are f,su¡¡d o,t the edgee¡

wåtlh Yery c,Iear sps,çes In the oenter. trf fçmod f,ron a get tJre¡re

aherÈ,È be ,a sqri;e$ o,f ringB faom t&le seater ts tJre edg.e. ,

Ðr$s agate also Ehsws the eol.utÍen eavlty through rrhteh thc
gol'r¡ti,on entered.

Ía Ëoëe agntes tåre sidth ef, the ind.fviêtrat bands very as Ln

S0. I rfag ,( al.
: ,fiowçïe¡i û,gåtçs w*t-h *.effiaåfigã*ês aeç htrqwrÊ eE å&,$o. sf e$dt .

theae owe thein origin to rþtimi,e preeåpåtatlon.

Sñ these ere replresentatåve ty¡lee Ëhen nget agates å.re f,srn-
ed þy ersetelltaatlon ef, euecessive solutÈens ls s eavity, å
f,ew bower¡¡êrr *re feæned, by reaeËiene ef d.åffueing tlolutlens ln
sålfeto ae1d Eel,

& teätatåve crltçnla for :eeÈogmÌ,tfEn ef, tå.e erlgfn af, agateo
nåefnt be eutLinef, as foååqvql

fi. ågasoE formed ¡y orystaufsstfl,on af, sussegslte solutfon:s &¡nre
sGBe cf, tl¡e f,otlewfng fEaturee¡

l. lnoonaplete ri.ngn.
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fr,, lnd.üvådual ¿bnds yary la, wld.tlri

S. Þfstgase þetucen be.,r¡ds dsçs not Brogreçeåveïy laøeeaec

f,roæ the eenter sutnsrds.

, 4. &e S¡:rese$GÊ of eoLEtåEn EasJtÍ.es frsn whløl¡ the

eaåuÈ{ong enü*reér

lE* ggateo f,prueù by roaeti,ønç Ðf-Hsol.utfenE {,¡c ge}e hgve thc

followlng f,eatu,reat

, I"1 $ø.dfvlduat bnnês ef Enlfsræ çüdth ç

2, the d^ist*noe betsrç,ân thc be¡¡ds i,nereaae Fre€so-aefreJ-y
' fsom tJr.e eenter outwards+

S., fllsE þ.&n6e er'ç csaËù,etef

lhe Beoeenge of J.esrlÍ.EEe,tes ajlEo tndioate eryetal].laatløn
f,Ðom ð. ge}q
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