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T he Gouverneur district was the starting jxoint
fessor C. I3, Smmytlhh prosccuted his immagportant worls o the 17re-
carmbrian gcology of thoe western Acdirondacks, worle which cdicd amaacls
1o establish the fundamental basis of our prescnt lainoswwloedpree. T3y
rights of serwvice and of priority inn the reoegion hwae should have
prepared this repoit, @maid tlhha waritor undertools thie taesls ity tlaes
sreatest reluctance and o11ly whenn it bhoecmamnme evident that wthe worlke
could not e delayed, and that IProfessor Smyth o waas 1ol §nn a pposition
to do it ot this timaxe. T e areandl maaprpring wlhiicls is tlhwe Dbasis of tlaiss
does little moirre than to reproduzce Snaythv's racrlicr  resaalis
niayry of largoer scosule. M'Ihies indoel>ocdines=s of
1ot e 1mmincle too enagrhinatice.
maapping the Toalke I3oiangsuaice
cduaring thhe 116G sScensolr. WA
mauvtuinl adwvantnge and

all

repoilt
upon @ more accurate
the present work to lhhis oo

Doctor Buddingtomn wwas orngragred in
gquadrangle, nmnext south of (Gouwvvernceur,
studicd our joinnt boundary together, 1o our

prleasure.
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Newland, who roeports upon the cconomic geology of thhe guad-
raiygrle, has made trHps into thhe region for niany years past, and the
knowledge of the areal goolowy wswhiclhh e Dhhad thwas acguired Lhas

recin miu=st loclizfal. Wher lzaawve nlso boecin togethor at sormc points 11
the field, particularly inn the Idwards-TTalewville wicinity. Itxcept for

thhe economic geology repore. Cushings is responsible for the presen-
tation of the geologsy.

T ODCATION ANID CETAIR ACITISIR

The terrTitory compriscd in the Gounverunoeur guadirmggsle extends
from latitudce 4.4° 3157 to 3432 307, and [roin west longitade 75° 157
to 75° RO7, containing a writfle over 220 sqguare mailes. 1t lies entirely
in St Lasvirelnce oty buat is mrenr i1s sonthwoestoernn oargria. I e
purtions of thhe toswns of 12aelenall, Cioutveranzaewur, 4 Llaernaaon muiwd ITowler
lie wwitlhin it, zuanrel s=mandloer popairts o f Flddawoered =, &4 awconnly aued IDoepewystoenr.
The Cantonn, Ogdensbuarg and 13ricrr 11l guandrangsles.  whiclh i
respoectively 1mnorthoeast, oty zaied nocthwest Frony it haaovwae aalraswdy
been mapped, and tlhwe mapgprings of thhe 1.ake LBongprarte oueircelranagrle,
directly soaxtly, has Lot cornprietecd. T'lhhe I Tanaxaamaoasd cprranel rzeangs e,
just west, Intervaenoes ot wecin Ciouvoerinewrr  zaned  Adexandria LE I TN
Topograpliic manaps»s of thoe guanadrangrles on thie east aoacd sovtlueast e
not wet awvailable.

The district lHes oecntiraely in 2 single toporraphic oaand greologric

pProvince. WVVitlhh thhe exception of mnany =<mmall and scatter-cd patceclies
of IFPotscdani sandsctone, 1ts surface rocles auae exclusively of 12—
cambrian age, thouwugzly thhoey lie near botlhh 1lhhe weosterly aanmd e

northerly limits ofF these roclks within the Siate. Do tlie nnortly thhey
disappear bencatly thhe 1Paleozoic raoacks of tlhwe S5t J.awrence trowvuggsh
about miidway of the Oprdoensburzy guacddrangle. 13y ond doulst thwese
TFPaleoxoic rocks formmerly extoeiamdoes] owver tlze ontire {iouvoerueny qguad-
rangle, and hnaave boeen rommoved Fooan its surface by ecvrosiimar, oxcoept
for thhe fow scattered rovmmnarrts e fF TTotscdary ssuicdsioinnie. To tlae weoest
the Precamnbriain rocks continue across the Hannamoaicad el Aloexaaicdrin
Bay qgquadrangles, but with constantly narroweoedd aorren, aantil tlwey wvadud -

matcly reach thhoe river and cross inanto Clanadza. TTliis naarrrow neck of
these rocks wliicl: comnects 1the Cnoancdian $P2recauanbhrian area witla
that of INew Workk is known as i1lhwe ITrontenac axis. It sceparaltes

the Paleozoics of the St T.avwrence trough frony thosce of thhae I3laclc
river valley, and narrowvws waostwiard Dboecausce of their comnvoergoenoa in
that direction. 1o fthe cast 1the LP'recambringa rocks eaxtend uanibroken
across the Adirondack regioin, almmost or guite 1o thwe shoaore of Toalkke
Chammiplain.
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Topograplhically also tlie Ciouvorniewr guaddirangle belolgrs witly the
Acdirondaclk region. or at least awith the wwoestorn Sdcdivrondacelis coeggiong
notwithstanding its low altitucde. Therwe ism o ratlier stoenda ddizzrizzua—
tion in hilltop altitudes i passing west [rom the middle o€ the
Acclirorncdacks, and theaere is 110 topographic broals wiwntover bhoetwoecoin
the A dirondack guadrangles ziud those of the ISrontone axis rogrion.
The countiy comnsists in eaclhh case of alternating ridgoes 2l ~ollep s :
the oniy difference lies in tlhoe ammount of clevation of the ridgres above
the wvalley bottoinis, ziid this anaicunt stoendily increnases s the gonceral
altitude increases ooastwarcd.

Tlhe Gouvernculr qguaddrangrle. togoetlhicor witlh its wvwesterin ncigchilbhoa-,
the IHammond quadirangle. is noteworthiy i consparisaon witlys ol
other Precanabirian gquadirnngles of northwerin N ew YWork for tlae g
areal cxtent occupHced by (Irceinwvilles rmock=s, sl 13xoe prarticualively e
SGrenvwville linmesione. TLoercoe o nyuicly Invtgrer gaaurt of  tTice Lo ity i
well adapted to nprricultural plrarsuits tlimann §is wasand,

GIENNEICIR AT, OO AT

Both frony the topographic and thhe geologmic stiawdpoints, tlhe
Gouverneny guadcdrangle bheelongs with tlhhe Aacdirondack hidghlancd grrorw-—
ince, notywithstanding the fact that its gonoeral Iowsw adtivoade weoald
scerm to naturally cxolade it froanm aany highhlaawd praroviinice.

The lowest altitiuwdes oin thhe guadranggle arce found o tlic waltor
courses along its northhcornn andg northhwroestory aaarggina. Llre COswvweoe—
sgatchie river at De Kallb, where it ppasses onn to the Ogdensbhurgs shecot,
is about 310 fcct above sca levol. The level of Wliad lalke is 316 fect.
The aoo-foot conntowur lince crossces I3cavaer orcek just southh of the
north lince of the guadranglc, aind this is thoe only aprprencvance b thiis
particular contour line within tlhe cuadrangle. I this saunace wiailait
tlie highest elevations arc foirind alorng the ridge of Fiucklalseryy
mountain, wherc three or foury knaolis sligglhitly exocced Soo Fecoct selti-
tude, so that the extremnmc fopographic range hoere is about 225 fooi.

In the southcastern portion of thhe guaddrmviigle, o fow knols»s attadn
elevations of goo fect, inn one casce O=20 fecot, while the leval of tlae
Oswegatchic at Fdwards is Gzo feet, so thhat 1l extvennc topsoggraagplibc
range here is =yo feet. The extrome range for thhe oentire ojrencel-
rangle is 6=25 {feet. B

The hilltops rthus slowly increasce in altitude Fro13d moi-tliswest to
southeast, withh a total gain of g4o0o0 feet; while tha valley floors adsdo
gain in altitude, although somowhat less rapiclly. ses thhat thhe relief
is slightly more at the east.
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The saummie cieciine 11 olosvationn i it woesterly direction continues
acre=ss Tliee Flzumvminraariced outivelrintigrle. aalthhongrly sonaresvhiat more sloswlys .
the diffcreiace 312 tlhie hidiltitop niltitud e across Lthis guaddransgsrle being
300 foet or less, s contrasted with the 3400 focl of the (Gouverneuwunr

cprizecdmavangr b,

L = Quiite certiiln ilaar tlic ill SL11naI1ils stoeavedily
fzx aultitwicle, il it is hhighily prr-ol>alsle thiat tlwe rate oof incercecase bDoeconwes
1xvaore rapricdd I tlannt <directiosnr, Fues=s?d e I is merre rrapid o1 (Solnrvernewr -
tlxiiia o1y T Lzuanaaxiowawcl . 11 1s nilso Ltrire 1)t thie goneral relief Lroeconmes
rrenalcer 11 pratssitig st

TXC1ITCILS ¢

Peneplains
The Madironddanack district lases zuar indrerczit toencddeiies 1o e clevntecd,
zerrcl ter 332erv-er wrprvwsircl riatlacr tlizuar dovvaravaard ddurings tiaes of oscilla--
Cicwray o F Tavel i thhe crust of tlhwe caurtla,. Suacly 0 regrion is sprolicnn of as
Pprositive, lor olistingruni=sla it o cdismtricts of 1the miegzitive typoe. whose
- tlarwir Lor mmimes. SN L certsvizy Linveerss d11 thaer parsasst

taacleiicey is 1o sinls rratlicos
tlhwe 1mnrgins of 1the highlaannd have bhecomnmnoe sulfwioenily doeprressced sao
s Lo prass boeneatlhh soen Loavel naad Doecorne owersjisreomacd Iy ruimarine
clazpaorasitas. The Gowvarneusr «Jlistrict Dholongs to tlvis nunagrineand provrtionn,
ez thoe ceinitral arene of Ltlwe Thhigrhatand socnes anevels to ITianiwe bhoeoea
cleprressced swuillicienntly 1o caitrry 11 Teclonve sernn 1ewvel, or rractlaer newversr-

PP rrecrvrnalertiziar tinser ;o =irzeccr tlacesna 3t Tazes Tasvel oz Cernn--

sitrce woery weiualy i
1w 11 lases beonn

Ltinuous existorioe s v dzeawsl swr-cere. I 1°¢513% titnae- T T
it =z facoe hias exprericniooecd mauaclhy crosioi. Ffotwoeen

reupsli feed, oviacd
thie peoeriodic wuaplifis koeagr apses o coumgsmeitive stabiality haoeve  diater—
Slorwvwy crrosiorr o f e sntrfacoe by Llhwe styceanis zuicd tlae aadiins
£xerinagy <11l I Duringr stalle interwvals thhe stroemas

weonecd.
Ihhas Dbeaecocnn contivaenlls
ciit thieir- wvilloey = tor hize—oe Terwve-l. zaimacd sri1x ctat tlaecrara 1o el Yozt aafioar
this stage is roeanclicel tlae slow prroces=s o f vnlley-wwicddening =s1ill ceoann—
tinuces, mawd if sullicicntly prolongred teatels Lo wemnr eddowvwin the centire
surface to comippEmralive ovenmness  witlhh compa:ruaratively tow altitvacde.
Suclhh oy erosionn 1laaing i coelle-cl v gaccave-galzaiez. I i o prencepladned district
exporicneces romnewvwoed vupliit thhae strrenmnns conmucunce Lo et thieir bhads=s
clowvwir Loy tlie nrcew Dbhasoe loevel tlias oresinleccd,  zvazel tlhic: warTicsle Ccraesionn
Process is ageitintn soetl iax arkestlicsnn.

The Mdironcdacle disgrict was boecia tlaorouagrhily peenacprlaaanicd coertainlsy
twice cduring its long hiistory sz guite TilkkeTy miore tlian twice.,  TTTlhaese
Lo Linnres stiarncd ot prroimmincenitly bhoeomarese f 1T tlaosrougrbiness o fF the
1rene]slueaatioan. A he: Cmvrlica «xfF thhe wvwvis wwas conipletoedd i RProecona-
TA1w N 17 1aecz1y Its rmanvvirins ssrggrgrecl Dhenenntlas tlae sz, mmancel  wvapsoan
wirzergrines Lilie- crerla Palcorzoiv dAoages: 3t o nrorrhern

Iz
Lthese deoepresscocd
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INew York were Inicd <dowinl, hegminning withh the Frotsdana sascdstone.
These deposits covercoed and prescrved this old crosion surface : but
inn their turn thwey hhave oo arnd are bheiinrgr wvworrir awvwaen. a1id @s thoey
disappcalr poirtion= of rhwe old peneplain surface cmmeorge o bhenentlh
ancd formn the presceont sacriace. fTarnndashinngs an oeoxhibhit of its chhiaracrers.
ItsS COMMIPATATIvVe CVveLnics ST P ri=ing wilicein (e grroent saaviationn in
resistairce to erosioi of fMme rocks coraproeosingeG it is considered.

The entire surfiace of the Ciouvernictir opuecddrminngsle corroe=yyoiicls toy
this old poenoplaban. MTTies sconttercd praudclhices of 17aotsdmnm snnedstono
are tlhoe 1ast maaari=sliiziys roentuminants=s i 1tle fornicer cover of I*saleccorzzawine
roclks. auied thheyw =how thnt thhae renovatl of this cover by ecrosion s
theo most roecocit proolozric oppisode o tTiee (Bistrict, suwed thendd thie suarfacoe
«<f the Trrocaoaimnmbrrini raclis mmndderriiently is o swalw=stawvntiallsy: tliat avlucla
theaey Tovimierlzy coyvoeroedd. T neltitacEe o f tlie dlistrict is =or leoawwr, znaeld
tlhie tirnne which has olapscd since the cover was renwowvwesl is oso sTaoet,
tlhizat 1mocddern crosion s alTecteod thie G prerrepsleizy =uroeee omaly i
trifding degree. TThe chhnavivcters whicly it possessed swhiciny fierst cone
crecl, fir1m bhack i1 1li1ce venwotre prast, e Ltliose which arre oexh
thhe presciit stiriowce. T vz sl s 2 =uirfacce i nzocloeratlo e
The mnmore resismtant roclss forin tlwe olewantionns, tlae sl
valleys : 1Tthhe granites annd the Cirenwville otz
sneissces stanc above tlhie vallexrs wwhidch zorre oo

itere] g1
i,
1iee= tlwee
= ozl coertadire Tl
el Fan 0

;earvilTes Tinwaes

stotnes @il cortain ween soliists. i oxtrenie of roelial o aseaes monel s
betweoeecnn 200 anwd Foo MNoeet. e sloa Tinves el t1lees wielgres teaprs isn oexoeoedl -
ingly ewern. Flais INrcecsxinlrinun pronteprladn wvrses clewvaelogsecl ovwve-m o prract

aaren in Canadlze amd DN owvw Yok, zunael feoaelzny fosroras i e §avees v tlizet

roir-tion of thhe T?recianlsrriaug whickhh lHes vnenusr tlee Pauleoazmaric lrsralea.
o ormuaclhh Inter prennoprlaiinn. of srvcslranlales Trater MNTesssenszaries «littles, wwrgns=s salssen
1 1

«develoyrecd i1n thoe 1roegriomi. sriicl aazzavin 11 wwns

roerely 1lye oy cleswre-les
et of o premnieprlaiin v lricls Taree] wviede exdeant i ca=torn Norrtly N ricw.
T™1-ie23 1o its develoimacnt, cdoforiritionnr o3 f I oNelivonnlaclk sozgiosnn laack
upwarpedd the olcdoer poeizegrladin Ta1ter tlics Teoswvanny ond e pre-antie cleorezaes, zenacl

at tlhie samme tine downswaorsed e svazergrines f1ater smTamelloswwr troarzrins, i
whicla, emvrly Palecoic saundstoines, 1ianrrestories su1el =sTamudes laswel Tz
deposited. TThae DMesoxoic poncprlaoaimationn trmncietoe] tliee cdomzaead  Ssuimnnie
o f the alder pronncegalziin ;o il o tlie svimaggianes «oof 1lees regrirnay tlac- t e
surfaces intecrsoect el tTie olefor praessoes Taoemrendla 11ae srostaaagren. RN b TR
Iralco=oic rocks 1mest ulzeonny tlhic: suriseee o350 115« calela-a yrc-paoe-golzaion, svaael tloe-
youngcer cuts acraoss thaenny CfRganre 1 o). ™1y setteemangst les dilurstainetes thres
manncer in which., by orosionnl strippsitigr bbhaels oof thiee Faalicerzroric cesvarr,




= ITIEWVW WORTE STATIIE  MMLUTSEC ™

Porticns of thwe old preneplnin furfiace avrre exproscd Lo view and forim
tTle prresont surfince of the mmarginal portions of thhhe Adirondacks is
=ce1r 11 fAgure =

- < '.:"2?:_'—:\_,::_.}’;:\-«\_,\_;'1.'“ ST =
%ﬁ- = = Py T m

"A“l\’\"' ST e —~ - PN i Sy S Atb
Fig 2. Domed surface of Precambric peneplainn, & & B, wirth margrnal

Palecozoic depoaits, both truncated by late Meso=xcic peneplain, a a a. Yerti-

cal scale much exagdcevated.

-
<&
Figa. 2. Diagram in illustration of the manner of redppearance of the old
Precambric penceplalm abt the present surface; a £ — jJale AMesox=ic renaplalin ;
c & ==tvppoed surfFace of old peneplain, In part covered by Palecoxcic rooks;
frowm © to e, however, the Paleoxcice have been vecently remowved by erosion,
reexmposinst the ofld paoaneplain suvurfacse; moderm eronlon has cvi wvalleye In
bofth penepglain sSurfPacea but the ridde s>uwmmiis are vemunaris oF thege
=uvr Faces.

Since thhe doevelopmnoent of thhe Doesoxzolic proncopladaa. thhhe Aadirondaacke
higlilazind lInas expericitced further wprlifes. TThase have ool aaost
Prromnovuniced in the eastoern portion of thhe voprioar, setorag wilwnat i3s todday
the chiecf axis of cleovation of thoa Adirondarelas, Tra thia westorn
Aoddirondacks the clevation has Dbocin progressively less, and olawe con-
corcdannt 1aill top ocloevations of that listrict L oraarseails o [§ TS
MNMeso=zoic poenceplain. S50ilT farther swest, i thhe compaarativaely Lo
district of the Gouverneuwur guadriuarie, (e clewvaticonr baas Docax bl
sligght. A= uaplift toolk prlace walleoys Doz ter Txe troniclaca i thhe =sia—
Tace of the proenep>lain, aancd thoe prresont rageednoess of tha wastorn
SASdirondaclks is «dluc to thhis wvalley carwving. Trx thho Cicaivoriioiil rogrion
tlic wlholce territory lias bhacuay weorrn <lovwvwin holoasy tlie laewel o f thha T sor—
=oic poenceprlain, =it the suuriaswcoe rocks weolrre *alcerzerices, aairel tlae 1323l -
<1in IP'recambrian surface is duc tor thoair sloawnsw stripegritngs sovway-. Sincae
this TPaleozoic cover «disappoeorcdad. the goeneral low altitude Taas 11—
voented any groeat dejr>thh of Fanlley cuittingr, ros=swultinzgs 113 the comapsaura—
tively smmall difference i3 clevation bretwvwoecta valley anmed uipplavnmed ~wlhiicla
the puuadrangle axhibits.

Pleistocene IDeposits
In cormmnion withh the gencial region of whiclh i1 is o part, glacial
depnsits aare scant over thhe sarface of the cquacdrangrle. T Taare e 130>
Prrominent moraines., no  thick accumulations of  till; rock knols
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abound everywliere, aind thie valleys nre not decply filled. Tlhhe larger
pPart of tlhie gquadranglce wvwwas for o tiinie subinicrgoed benceatlhh thhe bodies
of standiinlg water wwlhiiclh occupied thie general regionn wiliile the
glacial ice was disappearing ad afFtoer its disappearance. The level
of the earlier of thescec bodics, l.nike Iroguaois, on thie guadrangle to-
day, stands at about 8oo fect., =o that all «f tlhhe aren cocxcept the
higher knobs of tlic wilderitess <district iax I dward:=s and ITesrmnmion, i
the southeast cormer of the guadirangle, Iamve Deon waslhicd by its
waves., TThhhe succeceding marinne waters lhoawve i lilke oo wave
washed all territory Dhoelow 4755 to 480 foct. ol this comprisces nwost
of thhe nortlivvest half of the guuancdrmaongle.

Owing to thhe topograpriia-, the =mhore lines of thesoe bocdies of water
across the qua<drangle swere of 1thoe higlicest divrogalarity, longs aaarrow
DbDays were separatad fron once anotherr by exgually long. 13@ari-ow pro—
montories, whicl: tailed out innto roguuent islands, T ihwe coursce of the
SBoo-foot contour acros=s Ltlhia napy will give . good didea of thie Iro-—
gquois slhhore, and that of the 48o-Toot colrtorr an ovenn bhetter one of

the marine shore lincac. Thhe chicf ofFoect of thoesa watoers was to wassls
the 1rock ridges fairly colennn of loosce vock maaterial wswhiiclhh was
deposited as valley fAlling in the deprressions boetween the cidges. T v

material so washed innto thhe <doeprression:s consistod largely of fine
clays, and the fAlling was comparatively ocvoen, so that 1lhhe valley sur-
faces arc mnow relatively Iat, and thae rocls kiaols aacd ridgroas riso
sharply out of these flals, ns though their lower alopes wore cdirrowned
by the valley fGlling, as 12 fanct thieoy arc.

Whhenn Lalce Iroguois existocd, tLlie largrer stromanms wlhiicls cangrliced
inte it bBuilt large sand deltas=s at Ltlhicir mowutlis ;) aoncd the <deltaa o f tlae
west branclhh of tlie €JOsweoprratelitice, Fformmdacd at tliaind Ltinme, is one of thhe
Prominent  topographic fanatuics o>t tlhic cramcdraunigrle. “Elai= Il
extends from Flarriswviile €7 mmiles 1o the soutlhy of thhe shoect maanaggin,
13 the T.ake IBonaparta quacdraznglae) noearly 1o the nmoutly of thoe
Branch at I-lyatt. It is comparatively narrow since the wvallesy s
margined on eaclh s=ide iry fairly laisgh latad, huaat it will avoeragoe soiae
xTETsE mmiles in bhreacitls. Tt is abrout 70 miles long aancd its rortherinn 3
miles lie within the (Gouverncur cuadirangle. Tts Ihigrlicr prortion lhas
an altitude of S8oco feet., whicla gradually doesconds to 700 fooct ol 3tss
northerm mmargine. The prroescent coursce of the river is along the woest
miargin of thhe delia. Ahe rmaterial is a puara,. moedditun-—grrainneadd szaarcl.
Ets surface is so much movecd alsat iy the awitwds that wvoegoeltadion
obtains a foothald only herc aurdd thare, aawed east and south of TTaller -
ville are wide expanses of this looscoa, cdlrifting sauacl. TThe wliole corn-—
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o
stitutes the comparatively small delta of o small streasa. Tl larger
celtan of tlie anain river i3 i FFitcairia towuaship. T he great sand

is thhe huge delta built by

plain betweecn Carthage and Philadelphia
the Elack river in the saaume warer body. The 2co-foot level of the
upper surface at Fullcirviile indicates foi1- s the approximnate level
of the Iake at the timme the deltn was fTormadnagy.

The shore currcuts in these bodies of stancling wates often builc
Lars alnd spits of snzrel miwd gravel., tadlings out frownn tlhe ends of the
rock promontorices ol tlwe s=lwore line. w1 exocllent exanaple is found
at Cole, wlhicere o satid anel grraewvel sprit. oover o 1mnaile Josrgr, ronms out 1o
thhe southwest fro1m the low ricdagre of lanrd gneiss just to the 1nortla.

There 1s olze l1ill of nodorate sixcze uvpon the guoadroagsle, at Kents
Cornners in tlhhe nortlhenstory portioan,. whicls apgrents o bhoe o truac
<lrurmnalizg, aucadd cmtirely of miacial oarigrin. I1 i o f oval slhape, witly thae
longer axis north-souitly, nearly o anndle lotigr szl 2z haadfoinile wide, iLs
crest nearly 100 foot lhhigglhor 1l 1lwe Inuawl ter the rraosthi. and 50 fcecot
higlher tlhan tlwaat tcr tlhie soutla. 11 stmaads oo grirmanite territonry ol
rock outcroprs abouncdd o all sides. Fuit it i=s comprosed of bouldery,
sandy clay, the boulders very abundoaaint Tnat oaxeoesily sinaadl, wwith ooy
largce ones lywizzg wrpoit §its sur-face, T Iris=s haill §is nolewortliy as Thoeings
thhe only onc of tlhe typre witlhiiaa tlie opuaclisngrle, axd o ocoutrring
o district i3 whiclhh tlhe drift is olscowlicoirre very thin suxd scoanty .

2% tlaizs Dbaricd of mioiraiilnne, witlh very little suarface relicf, strectclhes
across the nortlicerrin part of thoe guadirangle, follaswingr the limmoestone
belt vwhich runs soutly of west Ltlhirougly Toast TDae K alls. T Ire accecunanula-—
tion is thiclk enough to hide most of thhe roock smrface along this beld,
althougl occecasional rock knobs ppoeep tlharowgzla. 1T'lae: viprprerr suarface is
Aat, and also stony, Doulders bhaingr pplerti fal serncd Tovrpre. TTITndoul>tadlsy
the sur-facoe wwias smmocothed b wvavae zictionn, ancd thae saime action was
no doubx respronsibhle for thhe concantritioi: o [ roulders it the surfaco,
owing to thoe washing avwny of the fincr znateriads i1a whicly thhey wenre
originally cnoarbhoedadecd.
DI AT ACGTS

1IExcept forr a comparatively mnrarrow strip along thie muaddle-castern
arnd northeastern portion ol thhoa cguivlrangle the drainage is entirely
into the Oswegatchice rivor aind througl: this inito the St Lawrconco
1river at Og<densburg. T hae CTharter orcck-T anner creeck (drainage, with
its sources i1 T rout Iake. T-luclklal:riry Inkae el DMoon poncel, ruans ofF
to the mortlioeast avad cung:ticeos F311er 1lres Cirasso rmiver Dbotweoeoenrn Fryrites
and Canton, on the Canton guadirangle, finally Lo renclh thhe S Toaswr-—
rence baolow the To.ong Sault rapids.
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T he Osywogrataliice iz rhie 111ost southerly of thhe four rrivers of goocl
size wlhiiclh drain ot Lo tlhe nortlivwest froian the - MNdirond:awceles aunadd
nire tributary to the St ILawrence, the othwer tharce bheing the (GGrasse,

ITaguaetic miicd N1 AT egris=. ATlierys nll rrise iz thhey Taemaart o tlre worodds aaucd
flaw  <«dowvw i tlie 1wortlhivvestorla- slaryrinagy preanegalaing. 1Thhieir  presennl

conrsoes are not those which theaey had proeglaacizally, and e e proateiae
worlk of portiocinnis of proeglioacinl valloeyr = and otlwesr prortionns whicly oo

wlhally jrostoglncind alicd the worls f 1the maoderms stroemnimes. %11l Tanvwe
o comparativelsr rapicd elirargr,. znicd exliibir frooggauaent rogricds siatd wravker—
Fzalf=. A1l Aow nmnorthwest, across the gennernal trenicl of tlwe 1ocls stisaac-
tizres, which is northhecast-southivoest. SIl prarrsaaes vy erratie cotitses,
witly, frocgpuuent clinugroes ine <dlircotionn. A thhewr near the St Toawvwronde

Aall =wvwingry Eromnm northaswest Lo northoeast courses, altliougly this changzae
i not =0 prominment and is more comnmprlicataed in the case of tlwe rsweoe-
gratcliie tlhizaa 1z tliant o f rhice othhoer 1liree stircominas. € Y1y tlaes otlica lazenacd,
thhe Oswoegntchice shows a muacly grmrrcator <lisposition Lo doulble bhack
upron itseld tlhnin thhoe others oexxlailsat.

The minor drainngge conforimas to Lthe oy pre exhibitoed everywlhoenrae
in the INew Yorlk Preocammlarian aren, vwhnat is colled the tvellisod ty-)ee.
The strcecoins Toww cithier prarallel tor tlrie gradin of thhoe counery. it wal-
leys cnten out aldong the beoaelts of weoenle roclk, or alse o rigl:t acygsloes
tao this, cross-cutting the roaclc lreles, Sucly streznunis s IRBeaver corock,
Carter crecls vl Tannerr crecls aare proedominnonmtly of thhe first ty e,
Howitng long <di=mtances along the troend of o sdngle, mrarrow bhelt of
woenk rock ;o while thhe lower prart of 1IZ3oland ereels, ass it flowves past
IRichville into the Oswvwogatchic, i ty prical of Ll othicir class. ™ st
<f the modern <drainage, lwovwewver, is - pratclivworlc of the two Lypoes:
a stream follows one valleys o @ «distmice, theen transcots o rvidgroe in
a narroyw valley or goryge into thhae next adjancent valley, Follows that
for a space and thenn shiflfls across o yaet anotlher (plate 1 ). Ahiis is
in part <due o modifications in theirr courses produaced as =2 resualt of
glacial action in the regrion ; inn other poart it is «due Lo the roclk struc-—

tures themselwves, sinnce thae rocks aurae fTolde<d. T lhe ridgoes ruan for o
distance and tlhhen pitcly down boelow <draiinwvagre zaaad o wealk rocls bele
wraps around the ridge endl. MTlawe grranitae 1ridges affoect tlae cdrainanagre

similarly, as in the case of thae branclhy of Tudian creck whiclhh vwiirnges
around the mrorth encd of XDoss ridire.

The course of tlic Oswoegatchic across the (Fouvoerixcaar ancd TIana-
mond guadrangles furnishes an exoecllennt illustration of all thhoese
features. From the river at Gouverncur to Lthe rmiver 2t IPeal>ody
bridge is 3 miles straight across country, auaid only a trifle more b
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the wagon 1rond. Tt 13ss 25 mmiles lxy thhe river
From Gouverncur thoe river keoprs o in
west Lo OIxbow, mnmore Llhhan laaly
awvhere it sweeprs roulid thhe southh
northeasterly cowur=sae., whicl: Pparallels its previous course for
a distance of 5 miilex, in two parallel. wenls rock wvalleys. At VWerat-
clhie it is only abownt 250 vards across rhie nneclk of lawd betweoen tlie
1wo parallel pporticus Oof thoe river, althhougly it o as 5 mmiles by water
fro11y one place to thhe otlica. St Tlhitele 130w, niezaas tlie mairgrsin of the
Gouvermneur quadrangle, the river nnmanlkes a double curve rxaclc wip»on
itself, of Dbroad S-shapoe, ocoupiving short portions of two parallel val-
lews and swinging round the ends of Ltwo vidirzes, tlhicin prassitgs 111l
tlhwe wvalley »wlhiicli, witlh little wviarrizaation. it follows nccross thoe
newur guadransrle Lo its 1ortly edgze andl Troyorncd. tlrer
strcanis shoysw . simidilar doadlingr laancls upronn tlhicine
Tundian river at 1Ewvaais BAAills on (lice TMlhieresoa opttzudraaagsle, bt
has tlhis fcecature inn such promidincecince as thwe Osaovepratcolrdioe river-.
In its course across thoe guaucdrangle thhoe Oswoeprataliice
falls o1 rapids at Talcville., Flyartt,
wverneur, withh narrow, rocls-count

Letween thae two points.
nn course sligghtly south of
Wity awcross tlhwe Flaswvimmaaond slhieet.
el of a series of ridges nato o
closela

CIottvoer-
Mvclivonwelaels
Cconrses, oS tlhhe
13> otz

river slhwows
ICimcery ville, 1 laileshoro oiid C:zou-
grorges bhoelaow thae falls. T hie: woest
Drancli JIaas a fall at TTullerville. 12 nll these places the stroeanann is in
a wholly modernn clhannel. Tlhhe reqawches, i Detwoeon the falls, mnay bhe
all developed aloing portions of thhe valleys of sunanldl, preglacial
strreams, and in part arce coertainly so develojpacd, bhuat the rivar colursce
as o whole is an centirely noderin adlaoarre. s o contrrast to this, the
lower portion of the river, fromm Liittle I3ow Lo 1Dce Kalls,
reach in a preglacial valley of maoderate size, witly no fialls
Not a single contour line crosses thoe streman inn this ppaae of
and thhe difference in wader levael hetwoeen the two groints
15 feet; while in the somoewlnt sl rtor cdistoaoice
and INatural IDany the river «drops 200 Toeol, el
is betweocen Idailesboro and {jouwvoernouir.

is o lolagr
wlhatcever.
its Ccolrrse
is not over
Lictweoeair T<dwwranrds
x> feot of thiat <drogp

ILakes

There are a dozcint lakes aund ponds on thhae guadrangle, and por-
haps an egual numboer of Dbasins, wheroe shallow Isnkes fosaamwesrly
existed, Tt wlhere ffilling has Dbeein comppletod zuaacd the Ismssiun i
entirely occupicd by swaanp. <O Llwe sLill existigr 1xo1acds, NI uel p>oncd.,
near Sylvia Iake in ITowlcer, is simmply a smmnldl body of opemnm watoer
enduring in thoe center of a bhasin which has otherwise passod over
into swarmjp. Sylwvia lake, FFrout Iake and Tud Iake aare the Iaorgest

boclies of water which arce wilhinlly or partly within the ouaclrzeragrle.



Plate x

vminer ocreck crnierging freoan o fr
pPhy ritic granite iznnlo z:a beroact Ciroeris
north of IZock Flosllaow Scelaesesl

TRNSCOLTITIAT via [ELIE Lt
: wainllTey 2 Lesc i Jursa







GROLOGY OF TILEIE GOUWVERINELLR QUTADR N INGEIT I3

11 thhoe=se Pronds, large arrdd =1mrall, fillecd aviid wnnfilled, scont o Lelongs
to a singlce type. Tlhexr all ouacupy weals rock Liclts and wore (>orticons
of pPrreglacial Fanlles = 0 aall are bloclied it one wr brotly cnnds Iy o suaadll
thickmness of glacial doeposit. s tlhaat tlhicir outlets  are i1z naodern
courses ; and the outlets are tow s=mmall Lo have aany Crosive  pPpowoes.
Coedar lalke, jrst voritlhy of 1Zdysward=s anwear the asterin bhordaey of tha
guadrangie, is tho only one whicly maxy porhaps ocoupy a real rocl
basin, but it connccts directly withh swanpy territory, boithh 1o the
southh and to the east. and wouldd apparcnntly have 2 clemnr ppatly 1o 1l
Oswegatchico, Doetweear Idcdwwards  zunkcd TTatewille, oo eprl Forr  =sligsiat
glacial GUing inn bhetweooi.

A1l the villages in the 1rogmion olbtain their water supply fromny tlae
Oswegatchic, alongzg whicly thiey lic. TThe river water, Inosweewe1, is 1y 13
means as unpolluted as could Tre desirad, @il tlhresa laloes rxrigrlat Tre
utilized as n source of o wclh: prurer sugry>ly.

CCUT. g1

Roughly spreaking thoe surface of the Ciouverneur guaindramprle is
about 50 poer cout olearcd aned uatilizoed o aprrivcaaltural prairpsosos,
while thhe other baalf coilnsists oL wilel lenaadd. lie Prelrs of uarmarixoedl
limmestone are coniprletely clearcd, the impuirce Tlinmestones saxdl schists
largely so, miid some of the Droader granite arceas, sacly as thwe one in
Gouverncur and the DMajple ricdge belt 11z 12c FHKall:, mmuankoe execollaent
farming territory . Tax Lthoesc latter thhere are freqguent bare kkuolss o
granite which stand abowve tlhie groneral level, Hhut except for thase tihwe
surface is comparativcely evern and, witlhh a suaflicicntly thicle aazsoz-aisece
covering that is not weaery stolny, farndshoes sualy excocllacinnt soill 1" lax~
dairy industry is the chicf onc., stard sy aned oats arce tlhie prriaacigsnl
crops.

In coutrast, the relatively clevated territory wlhose suarface rocks
are amphibolites, garnmcect-gmicissces atikl jgrramditces, is chicily wilddoerswess,
The timber was cut asvvway long ago ; MNrres followoed, auaid mowy thiiclcets
of bushes, bricrs ouiied sinaaall Lr-coes cover tlie lqonnd. Tl 1124350 o>ctear—
sive areas of thhe sort arce the garnet—grneiss toerritory in IZdawaencds, i
the soutlhicasterin prart of the qguadrangle, and t1thae prrasiite, gaarnot
Enciss, amphiboelite tangle i Jlornzonr, IKdwswards and FFoswloer, Lyivgs
chiefiy northh of the river, but cut thhrouwugh Ixy it betvarccia T Ty-att zand

Flailesboro. There arce many s=miallerr patches of simmilar couwnntry
elsewhere, DDut these are closcly surirrounded by etter laaxed mnd aore
partially clecared anmcl somoewihat asecl for rasturcoe. T heco dc1asely

wooded svwamps inn the fille«<d lalke bhasins aldso belong in thhae wildernoess
category -
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1T IT IR ATL G12C T .COC ™
TTice exprosced roclks of tlhwe (Gonverncuar guaclranzgle are chicfly of
iMroecamnmbiriinin o sgTre. Nl oninv exceptions=s Lo this aore thee froeguaent but
=1111ll pratchios of IPotscdaong sannd=tone. Pouud here and there. restingg
<11 the uncyenizys worn suarface of 1the cry=talline racks, and the gliacial
cleposits which foerar 1lwe inmirceddiate surface over muchh of 1the dis-

1trict. SwTrwoait i ly sepnraite paniches of LPolsdiuan =nndstone are showa
w1 tlre 1inags. svnicel thicre atre 1y oltlhers wawiluicly aore tooy tizy 1o e
] rgrecdd waprornny tliis sconle. T lhicey roeprrescnt tlie resicditnany of whint was
Tormmerly ot grreat shoot GF smandstonre swhiich oversprroescd thhe entire

17 voecatalhrizuir surface,. witlhy (e pros=ssibhle oexoopation of v fow of the
lrigrlver1 lkuieslas .

IMre TTroecminibrizntng vrocks=s o tlie- oyun
micutanry il dgrncous rocelk

el 1r¥is=ses Ity =ceceli--
Lot s inrvaurinldda tlie cnse it norilaeriy N o

BN i B Pt 1l dgrmaiconns roeks prreead Ty exooed 1lwe sceclinaeint s i ggueavie—
ity d11 o=t of thhe qpuanelrzenigrloe=. mtated T Chouivoerinetnr roeprion Is qgurite
exooyrtionnl d1r 1lhee lavreve svresn oo f =meddinaene=s shovvrn. A1l thwese scodi -
mienis are cdassed i one auncicint ol thiicels srrouyyy of rocks,. thhae Ciron-
wville sorics. INOo tvace of oy otlierr scelimnaeniary sorvies of 1P rocman-

Ir»1rizix snygre Ihhns ever heoen discowverod i northceen IWew York.

TThe rrenville roclos are al=o thhe oldest roclks oxproseocdd. 14citzgr o
rounp of sodimmoents rirey st hiavve bheenn cdoepxorsitod o sonsactlringz, T
no coertain trace of this old (Toor of depposit s owver hooen discoveracd
in New Worlke. WMUTile it is adwvwesy s pro=silsle thntl somre suckn fard aeeagy
e nmindoe, i1 sccemns today o=t pprobalie tlaat 1leds olel (oo waes cntirely
crgulfed in 1he ot Floods of  navaoltenn fprnoeorus rocok whiclh acttaueleecd
it front beuneatia,

TThoe digoacous roclks ofF the roegion are nll of Pyecaanlrisuen sgges suadd
all youngres Llyna tlhie € rrcarvilles, o= tlresy a1l curl the soalinmciatls irzatimn -
sivcely, notwvitlhistaaading tlhe fravet thint tlre Sscdintueats rest o311 blieiaas
Tlhaey arce belicved Dy thwe wvwrritar ter Doelong to tlaroee Ssopaaralc priton]rss
o fF widely JdifForcnnt asgre @ 1 ecarly grongr consistings clhhviefly of  graaeis=-—
soidd aurrpsliilsorlives s grranites,. tlhwe former olelers thaar tlie latte 3

HY
consideralsly laterr grot]r coinprrising anorthosilte, syenile, granite il
gabir»o ;. anmnd o =till later grrongr consistingr clhiicefly of  cddiadsasce. Fa gl

thiree grroups oe DBoelicowved 1o e roprrescecntecl d1ix 1lee € fourvoerincutr cpuack-
1rzuvizslen,
T hce (irenville raocks ave fourncd sy Tree puiite slhiaurply

el closely
FTeolcdedd, Inn 21 scoriaes o f

sorclitiand Ffaolds, wlhiiacly o lear slwow o sty pritclas
Tlie granite-gnoeisses of the carly grrouapy ocour i lhasses or Dathylichhs
of owval shagsce. TThae porphyritic grranites of thae e

SErownyr airiresy”
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here as silis. o rathoer excooprtional mo:ie of occurrence for these inntia-—

siwves inn northecrinz WNow W orle. Thhe: Girenwville rocks scemnn o have
been alreancdy mnyctavmmiorppliooscdl zinaed forlaloecd tex aahwoaat tlucrin  prro=corat

extonnt, before thhe intrusion of thhese =sills tools prlace 1 el tlvee s11ls
thoemscelves secrnn Lo e upr-slurols froan o larzze maass oo f sy criite qtaadd
porphyritic gmranite bhoeloswsw apraruncd, wvliose wapsprer swarfacoe Taes 11010 3ol
Ireci1n reacliccd bha crosion.

GIRIENYWILILI IS SIZIR T4
Clray =tzallizzes  linanestaorare aoizied aravrsee-t —grriesisss sewes tlices 23w i1urpacsa Il
mycimibers of tliee Cisenrvilles soeries switliin tlhwe Cloiavoerirewr oqueswe lizaangrle-.
TIhhe gpoeat Doelt o limmestone swhichh oxtends sreroess (e saaziys» Frroan
soullvveest to northieast isx e Tocid] oexlailsit o0 swleaet is tlae losirgrest sunicd
thicloest Trelt ol Cirernayille- Tinnmestorne i aorthhoerna PN ow B ork, aes wwaes

long ago ppointecd out Iy Siaxids, It 1oy mace maancsames oonsists oexoliesivol -
of purce lhmestonoe ; thhoere is oo grroeat thicksess of iraprare. gpuiamrlzose
laivestone, a 1rock descarilyed s MNlawriting s Y qquiaurtz-1me=Ih 77 limrres=stonac

as it occwurs o1 thhe Canmtonr qqurnidlrauiagyfe-_®
<Ms pointed out by Ll thriis roeTe wanrries thirougshy faapeercopst it te-
el sunnel da1tes cguuznriEites, 1

gradatioinns into Iimmestone,. o the one 1

thoe other. Thore o ailsor bauawel= < Tisored gruncissce= o f vaardcosias =suiertzs
interhhecdded witly tlie Iizrsostore. Tiwvt owean anfter tlhicese  ddeclitciisrn::
thhere 1remailas il cricoiriirons ot o exoeoddiiagrly gairoe, zrses=ises

lirmestonc.
The garnel—-giteisses arae it o1ttt el orf 1Ive Careenrwilles sorices
LRSI S e thae-y  Fawre- dnila-r

everywhere imn northoarin TNow Yorlso Txr 133:
Trandod witly othhor gnaisscos witlh tlae Forrmrmticesy oo sn cormaagelex wvwlior=es
nrembaers arce too thhinn 1o e mmaagrgae«d] sopxovant el ™eorwwrhiere olsc it the
region have we scenn this raock in saclhh pourrity agwed wwvidtdy sueln srread
IR TS LN L RTEY
csF

arcal extent as il possesses o Lhie € rouvernerir ogriieelr:
only rcadilyx naaprprodd soprurateizy bk 31 Coowve s 1INy S Tianites

territor)—_

Tlie Imands of lhasrcl gmaaci=sas sntoriseclcaiodd wa-itls 1T linrre=stosries siime-
chicefly nmiade up of laarcdd, Ainnty, Ane-grrraiaacel 1osclos, of 1medded Ia, grazeni=la
or grecemnish hue. whiclh invarialsla carry tootcoanlilae s za conmstit et
sommetimes blaclk., at othors bhroswn or swlaite, Saacly 1reseles zurter praddes o
featurcec of tlhiis= innmmmediate (district. Txanat nare sare cT=sewliere, s> Faerm g
our cNpPerience gmoocs.

DTany thin bands of pyrite ru=iy ) mneirss, of sdcase-grneiss O 1ol
coarsc and HAnc graiinoed)d . ancd af qguasrtzite aoccrir awwitlaiaa tlees rpuezecl-

1. Y. Siate Dvius, TRual. 1835, p. =223,
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rangle. but mmostly too 1hhinn and too interbanded to justify separate
nang>pririgs. T1n conprarvrisonn wirla other praacvets of the region. the lacls
<of thick formmations of thesce rocks=s, especially of thhe qguartzites. 1=
notevwortlis.

Soructure

The sitrongly-folded condition of the rocks makes it difficualt to
arrive ot oy prrocisce estimiate of the stratigraphy or thhe thiclkness of
thie Grenville soerices haeroo The smarncet-airiicis:s is 1thwe oldest 1nmrcnilyes-
showir within thhe guacddrangle. nnd aprpoears 11 otiteragr along thhaae axes
of anticlines ; it is <directly oveoerladn by tlhwe 1hiclk limmestone mmacial»onr,
whiclh is princlhicd innto synnclinnes hoetwoon the grarnoel—punciss bhaolts, E3y
the sane tokenr, it woulkkl appeoenrr that the hoelis of luvard scohist witlyin
Lthhe limmestone in ilwe norvrvhwestern nlf of tlie qquadraagrlie bhelong just
abowve it stratigrrazprzhically auwd occupys synclinnd axoes witTiieg the fololacd
linestoiie. T1n this =smaane proriion of tlhie opuaiucdderavmngrle tlwe garnet —priaciss
Tails to reach dnyliscslie aadoing thhe anticlinnl axoes, sagoresting 1tz the
folds Toriay prart of tlie woestaersny Limalr of aann santiclinorivwme, o tlre
castern limml of o synelinoriumm, =o that Thigrlier zenel Trvigrlae o Twoecls supsprena-
i1y passing northhwest 3 maed rthatc prrobhalbly the schists el quuari=ites of
the Adexaldrin Tiajy guuuaddrrangole Hhelossg yot higrluer in e soection thiaaan
any of thhe rocks showin orn Caounrwveriiounr. PBoetwoeenn the two Llic= thie
FTanunmond guacdrangzle, arnd thiis has ot 3ot oo el in cddetandl,
Irn the abhimdance of Grenwville andad the srelatively =siaanll savsoaaant ofF
intrusives it muclh rescmbles thhe Gouvoeruoenarlr puiadsnngle. T1s £3rcii-
wille consists of successive Doelts of [inmme=tone arned of sclhiists, anad s
carciual mappring should greatly aide? in rhoe elucidation ol thie grenarat
structure.

I1n thie Alexandria I3ay scoirion covidence was prrescnted sugrgroestingg
that the thiclk limestone of the casterna provtion of the Thoresa sund
Acdlexandria Bay shoots, waas Tolded dntor av synclinne,. witlhy o scoevies o f
schists beneathh annd anothier of scliist and thick qgquartz=ite adrowve ittt
Tle sclhiists Treuneath <do ot s 2l suaamgestr thhe gauarnict—gnoe s wwhiicla
underlics tlhie big limmestorne of (rouwvoeriour. T hoe garnet—riiciss Is
injection-gueiss, auwd it is prerlhiaps proxsibhble that thhe schists o Aloexaan—
cria Bay »would Dbhecommoe convertvtesd into garnmct-gmaciss by macans of

““ lit-praur-1lit >7 grramnite injoecoction. Dut thhe AAlexaddriae rocks aare of tho
“ grcecen schist 77 wvariety. arc muclhh cut Iry granitce, ancd yoet e 230
resemmblance to the grarnet-grnaciss. Tlhiey sec1ay to hhave bhecocn originally

rocks=s of higher linmie content thhan the garmet-gnecisses could have pos-

1IN Y., State ATuss. T3ul., 745, yr. ICr»— T I,
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sibiy boeinn and appear 1o us 1o represciit an eutirely
of the Grenvilie. If =0, the limoestone whichh overlices thent can not
be the samme formmation as the great limestonce of the Gouverncua-
gquadrangle. but must beoe a hibigher nmicmber of thhe scries, ancd an
unknown thickiless of schist lics broelw oo, AW hwether thhe Tiavrd sclhiists
whichh overlie the lThmmestonce on (Goniverncur roprescent tlhwe hasal por—
tion of the =schist fornation whiclay manderlicos the limestone o thc
Adlexandria shect, ovr whether atlhicr menibrers intervelnte on the 1I-Tana-
mioncd shhecet, is v gquestion, tlhwe sy oer Lo whiclas mast avwvwait the detaileddd
mappring of the LIattoer. Taathologically thoy arae guitoe
CAarecus PryiraNCclile gnecisses Deing o psrosmidnennt constitiiesal

diiferciit mroerrlsar-

siitnilma, canl--
iy cavcly cascoe.

In so far as the Gouvoernenr cuandraongle alone  is concernecdl,
attemprts to costimate the thicknes:s of Gronmnwville sliowvein o Conigr»araa -
tively fTutile. The folds are compilex @ v lToinestone sy uaclinne o o
garnet-gneiss anticline ciul 110t bhe trended e sTmnnpsle: Foldds i cfforits tor
measure thiclaniess. i the contraryxy. the 11aeld Favcts dloerinonstrate
that the Timbs of fthe Iarge folds e thomsolves contorteod innto milnor
Aexures. If the intcerprotaticon of the stratigpoagpslhiy of tlhwe roeEgion

arhiiclh has just been scet forth conlzes anywhere nemnr tlwe t1rath, the
Grenville secticocilr of tlhie (district is somoatlhiing aas fOllovws =

Seocfiosrt A lrickrrieosns 21 Fouod
Ouartzite and schist .

S L D L Do am e e e e e e e e e e i e e oe s jclelaletd
=4 T_oimestonc e e e e e e e e e m e s e m e e e e e e e e e e e e e e e - el leld
3 FTard schists, largcely grrrecenn scechilsts o o 00 0 000 00 0 0 0 0L oL ZPCIOCOY
=2 T . imestore - o _ - _ L L L L L o Lo i e oo e e e e i a o e m e e e e SO0
E GAarnct—@rnalsSsSes .. . o Lttt v st m e e m 2 e e e m e e a e e e e e e e e e . Prieleld d

20,0007

IDecause of the complex folding these thicknessoes are 1mmoeroe ostitrwanto:s,
INo. 3 is tihace 1nmiost i ciizzin mmicerni¥aoeis, gl stuaely of thie | laanrimnaonedd
shieet 1miay groatly oxiranicl it, ze1d3el 1y =Teoewvww y acddditionad mmcinler o
ucinmbers betwecin os. = ancd g T2ut @1l thiclinesses nurre sul>joect to
much correcliion, that of the linmestones espocinlly so bheocause of theirr
massive clhiaracter aan<d of thheir ppPlasticity vinder compression.

IE, because of thhe geaenciral northeast starrilke micd northsvest clip>,
structure be regardocd as that of an anbrolcen 1monocline., thhen this
reasonably unbrokcoun scction. oextonding across thae  fuall it of

three guadrangles. would have nn prodigious. an anboelievabhle thick-
ness.

the
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Grenville lirmestone

T wo belts of crystalline linmestone oxtend across the Gouverneur
shect, one of whiclh, the great belt aldlready refoerred to,. occupries the
entire northivwest lualf of the cquadrmnggle, except for certain infolded
Dands of schist of 1no greoeant thickness=s, nnid for various intruasive
masses of granite aind amphibolite ; thhe other the bxand whiclhy crosses
thhe soutlhicast corncr of the shoect, fromm Sylvia Ialke to Todwearcls. X1
each case the lihimestone roSts 01 arncl-gnoiss, suggoestinng that thwe
stratigrapliy is tlxce sane and thate weoe mure dealings withh tw o sy nclial
troughs carrying tlhwe saamne linme=tosre nwembhoer. T Ihie T2cddavauardds Dband iss
muclty narrower tlima the otlhwesr o] consists chiefly of inmpruare. quart-
zose limmcostonc. DL ucly mmnprure limmoestone also ocowurs within thha otlioe
Lelt, esproecinlly i it= Tae=ml gravrticvraa. IBur notliings Iaas bheon ioted i
it whhiicli can be delinitely corra’atocd withh thhoe taloosce ncmnmboer of the
Ecdwards el ; and thwe spphaloerite cdeprosits zare also confined to it, s
faur as is knoywia. These slifTforences muight Ire thwouglhit to sapprgoest 1laat
we arce c<dealinng witly two ddistincet lnmmoestoilve nmaaciders 5 Tt 1Twe sirrvdlaoe
stratigrapliy, topretlicr wwith thhe knowwin foldoad strructiirce, lemnwdds to tlae
Delief that tlie samme llinnmoestoliec 1s colrcerawecd § tlaae 1l T oclwvwards Fraanacd
is mot so «<dccply down-fLfolded as the other, Doeecnuisa of whiclh only
the basal portion of thoe mmramiber is prroscent tlhicre, innstoind of €flac Fall
thickne=ss aas is tlic casc inn the otlhar bhalt 3 avnicdl tlhint e tanle sl z=iiae
cleposits of thae TZdwwards brelt woere Fformmoed bhoecause of loonl concddi-
ticons whiclhh failed to ol>tain inn thhe grrmeant el

The limmestonc is of two mencral 1ypes, the commpmenativoely prure marcd
the wery impurce, although there are, of counrsco, awmny  intcrnmnicdliate:
types. I=ach ty e shovws mmnuch variations.

The larigrer part of tlie ppurce limestoasnie is aof white color suaael o F
mediunm-—coarsce grain ; but thhere is mnaucely ol o ftei1n ragricd wariadion
in the latterr resproct. the rocls rrunmingr Eroimy vwoery (111 tor Wy cormisa
Erain. Tiny [Aalkes of Diroswss oaadicon Cprexhilogrogrite D> vl o f grrapslhivite
and occasiornal =mall crystals of pyrite are fnvarial:dly present bat
in small quantity, miuch of thhe rocls ruanning From O5 Par cont to Qo
Pper cent calcite. A Faint bluiisly, tinge i3 praerhagys . mmiore comnminion
color thomin the denad wliite, altlioirizgrly tlwcere is mmuclh of enaclhh sort.
There is also gquite an amount of rocls of prominent bBiluish gmrray coalor,
althouglhh thhere is 1ryuchy Iee=s «of @it thavr o tlhae ligehil —cesloorecd 1-oclc :
and sometimes thha two ocolaors arce intesrlbancded, tlae Thanmds somoe-
tirmes narrow, at othhers wicle (plate =23 . T2z1t I3y 13e3 313csu1rs is all the
andoed limestonce of the dixtirict of this typoe; morae comvnmonly it

is
<dunnie Lo altoernating Dands o F puare auirl of weaery  aanipruare

Ilirmmoestono.
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GEOILOGY OF TFHFE GOUVERNEUERE QUADRANGLE iy

MNeicther is there any large qguartity of DbDanded limestone of any

type within the qgquadrangle limics. " Ihhe great bulk of the rock is
of wery light colorr aned s=o massive that tlwe DDodding is imade out
withh great difflcultx if acr alll T Ihre Tocok is cuwte Dby more or less
freguent joinrs, oiftelr guite irrceguiariy. ancd at the surface thesc are
frequoerntly widened b soluationa. Iy pPrinate 3 is shown the exposurcs
of Jlimestone at thice Corrigsuan maidl Ddoeimney  pirt. near the railwaoay
= mmiles mnortlhh of Gouveriounr. <@ 1theae left of thhe wiaw the lime-

stone is cexccodingrly solid. ma==ive mmid praare, awhiile midaswvay is o a
Zonmne witlhh abunduaat jJottinge.

INo groeat amount of dolommite Inas bhoeon obhwscerved within tlhwe quad-
rangle limits, outside of the JTodwards-Ssylvim lake Delr. WV e Thave
sce1r notling to corresprored witlh 1thie hrown-colosrcd dolomibite formin-
tio1n whiclhy DEilley ound WKnight describ>e mderlyioag Tinmestone i the

Gremnville, inn sevoeral «<districts iin Craataaaria,? 111 fact we Iinave scoon
very little Dirowilry limwestolnie of miyv so1t inn northern 3Noew York,
whethor mmagesian or ol “T'he gzrent mminass of our puare lHmestono
is whitce, rathher thoay lue, uanlike 1t i1 Ontario, aldthoaagh maaclh
of ours is faintly Lluisii. Therce 1s, howoewver, sommne <lolaomite prescit
on the Gouverneur qguacddrangle, Trut in no groat qguandity zwacd wwirhiio
thhe general miass of thoe 1rocls, radlicrs Ll ot its bhhasco, WALt Elae Tl

of limestone it IRocle ITslauicl Scolhwoel, g4 miles norritlhy of Gouverneuorsr,
and thhence southhwest tovward Peaboady bridge. is o considoralhrle maass
of dolomite. T o the cxe it pprosceuots little 1o distinguaish, it froo the
limestone, as it Is a coarscly-orystalline, white marble, aaand, as suacla,
it is excoeilently sluorwvvn i thie guarry oac-halfd mile souathwest of

Toclk Island Scliool. 13t oficii, aa=s ot the school itself,. it contains
mucly tremolite. hotla as  single-Dlnacded ocrysials shot through  the
rock. @ricd in grreat. sppherically—ngerreprataed mmansses of orystals, T he

Pand has o great wicdtly and is bhorcdered Ty ordinary limmnmestone on
bothh sides.

It s 1ot to boe undeorstoodad tlhiat the eroemiolitic plases are oofinecd
to dolomite. Fronolite is cjatite cowmnunieiy in Ltlhie limestone also, in
so many localitics that it iIs 1not sworthh while teor mive o list. Sonice-—
time pyroxcecunes of light color i1n long crystals appoar, Man awccessible
locality of this sort occuirs just ot of (Gouvoerncocusr omn Ltlve Tiailes-
boro road a short distance sonth of the conmctoary . IT1Toerae & Nnosc of ono
of thhe main qguarry riddges of lisnmcstone comes ta thhe roadsicde aziscd has
Iheen blaste«l. T e rocle is somoewhat impure, of DlaisTh calor, ancd
coltoins ITIAATLY stoutisly, Truat noevartlhwcless Toger Prrismalic, cryvstals,

T I3uar. of Minces, (Ont. . 22, PL o=
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upr to 3 inches in width and withh Iengthh about 4 times the Dbhrendel,
wlhose craystnl Torm seenis to proyve the mineral to have been origin-

ally pyroxenc. Ir is mnow commpletelyx altered to a neanrly bhlack moa-
terial of uncertain nature.

Tourmaline XT.ocality.

Certain silicified Doands. or spots, arae nlso fouwund within ilhwe ppuare
limestoncs. A notable instance, whichh anay serve as o rypoe, is
found ot the well-lorown I>rovwi 1ourmalinie Tocalitys. T lais is
situated o131 thhe IRecsce Tarmm, soulthwest of Richville aaned =2 1miles
from the town onn the Richwville-Rock Tslaod Scliool roacl,  uacd
is the locality {fromnm whiclhh mmuascimins have bhoeen Tarnbashoad witly the
excellent specincns of this miincral, asually labeledd s from CGouver-
IZeLIr. Tlis is carrcct if it is andoerstood that tlhe tovwnstiipy is mmenant
and not the wvillage. Sonic ten prits hawve Dboecinn opwernicoad oi1n tlae Yoy
strealk’™ whiclh is spottily developaed awlongs o compuurntively oo
band i the limestone for o «distauice of  so1me 3o caarcls. € aroant
masses of coarsely ocrystallizoed Lime-—-magnesivem silicates, tremolite
acl diopsicde, arce developecd inn the limestone. zud tourmanline crystals
are thicdkly sprinklecd through these, notalhly thhe treanolite,  swrscd
through the accompanying coarsc calcited Apratite, phlogopice aicao,
titanite and pyrite are also associated Dbut in conmnmparaltively smaoaall
armount. The band is wholly inclosed in puire limestone, 1o nearby
igneous rocl showing. The simall knobs of while grranite near IRicli-
wville are =2 miles distant ; the granitc-gneiss mniargin lics one-quarier
of a mile avway to the soulla. et the miineral association at the
occurrence is so typhically of thhe sort which would bhe produaced by thoe
attack upon limestone of hot, siliccecous solutions grivoenn off from somnmc
nearhy granite miass, solutions contaimning mineralixzers i1 ouaaaantity
though lacking iron, thint the occurronce is 1most reasondl:ly ecxplaincd
on the assumpticon that granile occiuirs in place not far bhelow ground,
and that solutions given oif from it worked uapwaoard thirouvglhy the
limestonec, altacking it ailid giving risce to thoe silicsalos.

Irmpure JI.imestone
Tlie impure limestones of the district arc of two ty1res, thhose which
hawve arisen from the metamorphism of j(jwrtions of the limestonc
that -were originally impure, =oiid those rmnacdde dimmapuare by contact
action of igneocus rocks. T he first type is widesproeascl in the qguad-
rangle ; thhe second is local and in bBut snaall buallk.
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The lower portion of the great liimestone of the gquacdrangle seems

originally to hawve been quite silicoouls. Tt Thns metoaanorpliosed to o
calcite—guartz mixture. ranging all the way front pure limestone to
Pure guartzite, although the gronater part i the rock contains more,
ustallsy mxvaclhy IO LT, calcitc tlazway [TREEL R L) Sonctines the twar o
minerals aare guite intimately 1mizxed ; but tlhie quartz itends asually to
coarsencss of crystallization, witlhh thie formmanntion of kiniots otz laanagps
of guartz within the limestoneoe. or to the

gquartzose meslh witlh calcite-fAlled interstices. C
less soluble quart= stmads out i relicf o tlae
aother tinnmes the guoart=

cuonstruaction of o conrse,
cwontlhoering, tlhwe
roxcls surince. P |

FTorms 1tliia bhaudds i1 thie limestonae whicla,
inm mashed portions of tlhe rocls, ocomnre disriptad innto oasgulaoee
fragments whiclt arce sqguoace=ocd

mprart rud soeparatecd frrony oe oaon-
other by movenient inin thhe more prlastic cnlocite.

AWWith increasc in thhe oot of guasorts, 1thhese imprare limestones
grade towarcd =mauwd poass into thin-hoedddedd  cpuinartzites ;3 Jbhat

theaerc is
relatively little of sucly roack in

tlier cpriavelwsczrgrles. althhonipsly thoera is
much of the gquartzosce linnmestolnco., Tlie Lawcelts arxanpdrprect os innapaure linnce-—
stone cousist chiefly of this rooclk. T tlre: IEcdwvwianrds bhoeltr, osproeciadly-

around Sylvin lake niwd thence nortlicasi, is n great thicloniess of inn-
terbandecd guartzite aancd liniestolle, bhotia 1thiicle nvived 1Trizza Iamnicds of
each in rapid altecrnation whicly 111 mnany places Ianove ot bhecia grreatlys
pressure—-cdisrupted, that sceins Lo represci1it a metmuanorplhoscod
originally macde upr of rapidly alternatings linmestoize  suaed
beds. The smaane belt in the wicinity of 1Towloer
disturbance and cdisruption.

Tlwe talc deposits arce inn this genoral scories. usnally i the
wvicinity of asnphibolite masses. s
original rock was a rroemolite schist,
varying amount of uart=,

S unusual variety of

naycinabyoer
sm1icdstorne
shows wvastly mmore

[RELEa Tl
Sinyvtrth showed longr yro, the
comnsisting of traemmiaolite withh a
the tremolite Iaargoelsy: aaltercedal oy todel?®

immpure limmoestone occocurs i1 this

sivime: el
usually in close association witlhh thhe zince deposics, T"he limmoestorcae
is full of lumps and masses of groon scorpentiinie, of all Jdimceonsions
and often of quite irregular shapc. Tiza A sl proportion of thesco,
particularly of the smaller oncs,

tlhe mass consists entivrely of
rentine, but the larger number have a periphoeral

and a central nucleus of gray, impuarce talc.® 1 woenathering thesco
nodules whiten and,. Ir»ecanuse they are less soluble than ihe limestolic,
project in relief from thoe weatheres surface (pxlate 475
limestone is also of the ophicalcite wariely, o

ST —
soerpountine bhard

TThhe inclosingr
clolomile-serpoenitine

T School of DMines, Quartcrly,
2 See plate. The serpentine
wrhat thinner than the averagae,

. 4. - 3334 L.
rims of tlhheae nodoales 723 the NMgure aue somo-
and the tale centers correspondingly larger.
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aagoregate of wvarving coarsclraes::. Suachy ophicalcites arc qguitc com-—
mon in the Grenville of northwerny IWew YWork, and have resulted froian
rhe allteration of pyrroxceine to sorpreuntine in orignnal dolommite-pyroxenc
limestones, such as are mnext describedd. The talc centers of the
noduniles forn a very unusual foeatuaroe.

Betwcoceln Gouvernetr aaicd IIailesDoraoa the puare limestomes show,
locally, angular includeaecd Fraganents of hard, bLiack amphibolite, whiclh
represcent theoe disrnprtred (ragincents of cither o narrow bed ofF anmplai-
Dolite, originally interybaaide<d wirhh the limestone, or of o
dike of the gabbro-amphibolitc.

Wyvlhiite or gircecon ppyroxenc il scapolite nare two  othwer symiinerals
whiich are of uite CcOMIMIOL Ooccurrelnee i tle limmestones. Lol ina
tihwe werw purce rock. whiclhh scoms 1o consist ecntirely of calcita, closa
inspection will show ounce or bothh of thosoe mmincerals o T»e present.
Thus in the Gouvernocur mmarble Dhelt, somly of the wvillzgere, whesro e
Most active guarryings is donoe, the white linaest1o1ne comnins white
pyroxene in many localities, nawd the Dluve Daands contadin often oaauach
greeinn pyroxence in small, roumdisly cry-stals, as well s somoe scoagpolite.
From suclh rocks ais thosoe aure fowaicdl all goreracdadions to immpuare THoaie-
stones whiclhh contain SO poer cont or over oof pyroxeine auaicd sceapolice,

TR T T OV

and from suclh onrvward into roclss inn which 1thwe onloite praveticaldly
aprpears, ancd the abhuwkxlant calciunn of thhe rocle i3s ol in

<lis—
Cceormnlsinrmtic s

withy =silica. Sucly rocks, howaovaer, are not psarticulzorly alsvmnddant i
the quadrangle, but arce of local occurrcinice only, suvacd  fan corng»aura-—
tively simall ananounnt. T lrcy @arae 1most conlurieornn i 13e TKalls fa tlhe
cxirciiic northecasterin prorticoinn of tlhe cmuwdrauggle wlhicre thoere is

muach impure limestonce.

Gremwville Schists

Thercec are four bhelts of sclhiist whicly ruan awraoss thoe oguanelrmoprle,
aricl two others consistinng of schiskst involved witlhy anprhibolite aond
granite. Four beolts of cleann schists are fomadad in thie northwestern
half of the guadrangle, infoelded witly thheae limestone and. bhbecause of
Tocal sharp pritch, prinching out witliin it T waor of the belts arce in
the extreinmne mnorthwest, in tha vicinity of thie ULxiranchhes of 13caver
creel. T hey pinch out in the limestone to the southwest armnd are
comparatively short. T hey coalesce into ona baelt at tle nnorth cdge
of the sheet and pass as such on to thae Oodoensbhurg cpuacdcanglco.
Four miles to the northeast, on that uadrangle, limoestone swings
round the encd of tlhie belt and cuts it out. Thesae two belts arce con-
wveniently describecd togethier and will bhe called bhaelt nno 7.
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BEelt no. = comes o1 the shecot frrom the IHaannmond guadrangle =
miles mnorth of INatural Damnm. very narrow at first, ailicd remaining
so for g4 miles. Below IRock Island bDridgse it rapidly expands o a
widtlhh of well over o wnailel TVor nll this distance the Oswegratchic
closelxy follows it. Beaelow the Richiville bridge o great boss of gabbro-—
aniplhiibolite cuts out thhe westernn hhalf, Lt thwe romadnder has a
breadtly of o full wnile. TThraee miles Dbelow IRicliville it hoecommies inn—
folded witlhh the grant linnvestone whiclhh splits it into two uuecgunl
arins ; and 3 miles farthoer aswas botly bhelis princly out, aaed limestone
swings aroulnad their cucds.,

IBeaelt 11o. 3 aprmprears in thhe linmestone zat tlhe

woest odire of the villnge
of Gouveruneuwur as o 1rarrowvw bhelt,

il runs nnorth 1o the cdge of
the granite-giciss wlhiclh cut=s it ot South of the river its presence
is uncertain, 1thoe country i that dircction beingr Low auannd covered
withy Irifc. AW Tt scems to be the sane Dbelt reappears on thhe east
margin of thhe grranite—guciss, and rmans steadily o IRichwville «deprot as
a narrow belt. 3 ceryorrd tlhhar it Droadons considoerably aud continues

across the guadrangle and on to the IRussell guaimediraaygerle ey oaad,
At this end it hhecomnmes involvaedd witlhh asmgshibolite tor 51 largre oextoent.
The Dbelt is motcwaortlhiy in tlint it contiiins v very poersistent bhasnd o f
guite pyritiferous rusty gnceciss alongs 15 st anaareging.

Belt no. 4 runs southwest fromnm the zince miine noeanr Idwards, prass—
ing through Talcwville and on o the cdggze of the stock of aaanphibolite
where, at the west Dbranch of thhe (DOsweoesgratochie, it is <owud out. Trv i
inn contrast witly the other belts i reingr mmucly, nmore involved witla

dikes and sheets of amphibolite than they arc, At 1ts northernn end,
where it pinches ouwut in lHmestones, it consists largely of  granite
acd armphibolite. A mass of wvery rvedd grramnite cuts it ot TTalewille.

Elsewhere thoe scliists prewail, l>uat

vy s wwith intoermuidugrlingr <o f tlhee
intrasives.

Tlhhere is on varicd assenmiblagre of rocks 11 rthesce sclhiist beltrs, Dboth
in appearance ancgd in commposition, althougl all are refoerable to cown-

Pparatively few tyvpres. T"he ranygzre is fromnn veery siliccous rocks—-
quartzites—<lowil to thosce witlh 1o freoc qgouaanrtz and low silicoe per--—
centage. The Dulk of thhe Sormiation, i1Tn NIOsSt Casces, cOnsists oFf rather

fine-grained. hiiuad, resistant rocks, often almniost flinty in
and comnsistency. hcociice thie belts stianad somoewlhate in raelicF
adijacent limmestone country, @anaddd
ragged, knolss.

OQOuartzite occurs i all tlhie bhoells, auaad particularly s=so> di1r ez, T It
occurs i bocrth thick =z thin bhhoeds, i3 ppart Mnely grraaiualasr Ao in
part coarscaly corystallince. 3t thie rock is alwawys interbedcdecd with

aprpearatice
thorve the
slucawwr NM-ceoprrceat sliarg>, sencl o fLean
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the schists so rliat thhere is
Prarable to
Grinndstone

notliinng witliinn thwe guuadrangle at all cons-
thhe thick gunrizite formation of the Adexnndria Bajy aaacd
gquadrangles of thhe Thousand Island region. There is
2v particularly large samiount of qguliarizite inn the Dbroacd schist belt to
the west of Dsboirn lake, 1o thhae nortlh of the amphibolite stock. This
is an excellennt locality at whichh to observe the 1elations between
schist and amphibolite. the linear ridEes of schist zawd guartzite
striking squarely against tlhe norrh face of tlhe amprhibolite, and being
as squarels cut off by it Tl gquartzite i1n this belt is dinterbeoecdcled
witly immpure lanmestone mawd witly laneied, fine—-grajimed mica-grneiss of
greneral dark griray color, T thwe compamurative abund:aanmce of quarezite
and the scarcity of e rroccia, 1PV 1Iroxaele prnaeisses whicitx albyouwunnd in
bBoelts nmos. =2 and 3, this Dbelt 1o @ conintrasts st strogly. T e
subsidinrvy vidge in this bhoelt, 1the scliist ridge whiclhh is cut ot a tlhwe
nortly I»w thoe granite at Osbhorn lake, consists clhiiceflsy o f linved, marica-
cneiss.

Tle narrow soutlhiernn ci1nid of Lhelt no. 22 also consists lioagrely of
hard wmmica—gneiss withh interbeoeddaed thhinn guartzites,  witlhh . occa-
sional thin limestone band, guite like thae prrovious except thate thero
is less qguart=zitce. Thhere are also ocomasiomal bxands of thoe
TIhematitic uauntzites, whiclhh weather readcdily, aawd which
roclks inn the Grenville inn many localities. With the Droadenings of the
belt to the northoecast, while still consistilagggs larmprels o0 mmica-—gneiss,
beds of white. red or grcecen, fine-grainaed, hard pryroxenic gnoelssces
comme in also inn considerable Duallke. TThere auce also bods of very
bilack, wvery dense, wvery fAnc—ggrained mica-grmcisses, whiclh resemible
amphibolite, but prove to hold no hornablencde. Thoey aue probally
regular mmaenibers of the sccdimoentary soerias.

¥Fi1n bhelt 1no. 3, osproecially din thhe northeast prortion o 1lae oporaacdd-
rangle, wlhere 1t is broncd., thaere is o a graat Jdewvelopmment of Lthese
grcee1nn and roed pyroxene gncissoes, althougrih: bheds of quartzite, 1miciu-
gneiss and immpure limestone arce albways prescoent.

Ii1n =all thesece Dbeaelts once surprising character of all the gocisses is
thhe universal presence of tournmnalinne as a constittzent, oftern i1 uan-
Eitay . Tourmaline in pegmatites il in contact zones is also present,
1>t is not here referrcca | thwe tonarnadanlisae Ircingr «lisscimrivatacd
thirougl the gneiss as a regular constituent. Jt is sonwetinnes Dilaclk,
sommetimes brown, sometlimmes dark grocon, somoatimies white (color-
less in thin section ). T he crystils are asually very tiny azinacd in
general not to be made out exoopst 113 thin scection ancder the mmicro-
scope. Out of forty thin scctions of variouns typres of thoese gneisses,
twenty-five contain tourmmaline @ i tear it is bhlack,

AT LT,
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four green and in three it is white. Inn clhwe
andria, to ywhiclh structural reference has already beein naiade, and
wilhiich are very simnmilasr rocks, if 1ot thwe saamne identical formmation as
these schists of Gouvernceur, tournadine is a frequent minor con-
stituent; Dbut it is prescnt there in nothing like thhe force that it is
here. In the rock ity on thhoe soutl =ide of the river at IRock Island
bLrridge is o great baanwd of very lhard, fine-grrained, graoge--bilack r©ock
wlhuiclhy is a gquartz-Toeld=spaa—-tourmaline rocle, i the propor-tions of 1o
Pper cent guartz, 40 por cent microcline muad 50 pper cent tourmmaline.
This is, of coursce, an exceptiolnal rock, but in several other cases the
tourmmaline constituted fromnny 5 o 15 prer cont of Ll raclcl It is
Present in muclh grealer qguantity thinan in the Adlexmaaudriaa rocks, nuaid
its aabundance ratlicr recinforces the conclusion avrive ot 1l awcCoouini-
ing for the mincralization of thhe linsestone at the Rdcliville Dhrowiin
tourmaline locality alroaddy ddescoribhoed, the probable prosence of o=
laarge mass of porphyritic granite Deaelow ground, fron: whicly amninoeral-

izing solutiolls have worked their way uapwarced, and prominecuntly
affected thesece schists.

precint sclhiisces iy 2Nlex—-

A ricddge of Inarrd, ddensce, red gneiss, of alternating very Bne-grainoed
Droad Dbands and narrow, coarser—grained ones, crosses the state ro:nacd
=2 miles north of Riclhiwville. The rock

is chicfly a feldspar-bhirown
tourmaline combination.

The Nince-grainced lxinds consist of ooy iaei-
mmate, lhalf aind half mixture of Dhrown tourm:adine and feldsprar pprolb»—
ably a2lbite) witlhh freguent tinny rutiles and an occasiconal psyrite. 1 laes
coarser bads cousist chiefly of albite but lwold occasional tourmalines.
The rock as a whole contains abowut 35 prer cent of tourmaline.
The gencral run of these pyroxoene gneissces are of greenn color
and contain from 25 to 35 proer cont of pyroxoene of viasyingr sTaancdoes of
green. THitanite is a wvery abundant accessory muincral in acarly all
of thheon. Sometimes cpidote and actinolite arce prescent also, but
more usually tliey are not. The very pyroxenic socks contain little
or no qguartz, while tlhhose wilth less pyroxence carry Eromn 5 tor 1S
per cent of that mivneral. The feldsprar varies mmuciy in the <differceit
varieties ; it is usually plagioclasc allrite 1o andesine 1>t often
much microcline is present. Scapolite is A very ConuITel constitucint.
The red rocks are much poorcr in pyroxcene than the groecin aoid
consist largely of Feldspar aind scapolita, with tourmaline and ruatile,
and in general witly a high degreec of alteration in such pyroxenic
constituents as are proscit. LThe interbecided guartzites aiwd mica-
gneisses also contain freguent tourmaline. 21 thhe state roacd, o half
mile north of the rcod, tourmamline gilnciss just describecd, is 2 cuit in
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rasty gneiss fuall of pyrite. Otherwise the rock is Arin, white and
fine-grained, and consists of a feldspacr-guartz snlosaic with o ittle
mican. frecquent snall ratiles, oicd gquite ab»uandannt whitrte tourmaline.
MThe miica-gmeisses are, i enaeral, firni, finc-grainad rocks. qurite
resistant to wenthering . i pwxuart witlhh the mineral counstituiients piretty
evelnly clistributed., 111 ortlaer gt Trarriclecl royclos, «dairlk-colorrec]
micaceous bainids addterniatinigr wiltlh white ones nearly {roe Fromn amica.
They arc quartz—ifceldspoaur-micn rocks, the miicn chicfAy pphilogopite,
thoe feldspar mmidcrocline or microclitnte aiid acid pelagrioclase i1l varying

Proportions. The Eclds=par imny grrontly oxcococd quuanrtz o 1lhhwa revoarse
iz e true. thie roelative opiuaatitices of thhae tsvor rrvwaciriery awnticly Ereosina
Plaace to prlace. TFitzaniiter,  z=ivoornn zenicd o apravtiter e uisuindl nnecessorios,
wilhiile graphite often. ratile smometinne:s . el tourisadlinee iy, din-
sStances oo, Airly thesa asual gneisses are froeguuently voery mmio-
accotrs baoeds awhicly swentbher sty gracst repriclity, avarel Trcenaces scoelcloan

show well 111 outcroly oxceprl i ol cuits of roecent ninlke.

There arce othoer wyory 1ndciaacoous bedls wrliicly iure ey 1more
resistaint and namnaclhh resonibhle mamnmphibholites, zuicdd stuicly bheds are so1nwe-
tines prescent in balllk. T prart thoey ruaddely rescemnnble * avugroen gracisses
owing to tlhce developnrxinnt of s11all romaded aureans whiclh aurre mauach
poorer in mica and hence of mauach lipzlhver color. "FFhhese aaroe bhriotite,
ratlhier than phlogopite rocles, and the midica constitutes from 25 to
50 per cent of the roclk. Terururninline, usually o divak groecin color,
iz often present in abundaunce, while apatite aawd ppyvrite auae thhe 1auost
Prominent accessorices. Counrt= «docs ot i grewnnorail excooecel o> e
cent of thhe rocl. savawd 1lhe Feldspars e acid plagrioclase qund mniicrocline.

A1l these mica-gneisses are quite cortainly amnmetaomorphosced shales,
whilce the Py roxene gnorsses aroe doerived Fron: calcarcons shales ounacd
wery impure limmmestones.

T hese gineissces slhow such mmammifold wvariety 1liznt it is sy aalmost

impossibhle mattoer to grive o good grenciral descorifpstions of  Ltlwenan. Fia
the Edwards belt thhey are mnauach cut by «lilkes of aplitic granite ancdd
by amphibolite, but otherwise arce of thoe type just <describoecll T
aill thhe belts mmach of the grminciss is sitrolngsly altoeroecdd. Ceoertainn of the

minerals in nany of the slides show a mere jumblae of alteradion
products, so that tlhe original mmineral cmauar ot 1xe defimnitelsy anacde oat,
and tliis is particularly thheae casce ity thae Foeelwarcls el MM orcover, the
alteration is not of the type prroduacacd by woenthoering, It of tlwe prainewu-
matolitic type, and thus reinforces thhe sugrrestion alrescddy mmaasndae that
the schists have Dbececnn strongly atacked locally by solutions swuisilgs
from granites below ground.
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Rusty Gneisses
T he rusty gneisses are thwose membrers of the poneral grineiss series,
cither guartzites oy guawwetz-miica-gueisses, in which poarite is so largely
developed that the rock weathers and crumbles readily and takes on

Fal TLISREAT MAPPPPOAITIVIICE in CILITC L] 3. el roclos [ Wl wvithazan the
quadrangle inn thhreoe dilTerent awaovs, Thoey are found interbarnwcdecd
withh thhe Ihard snoeisses, mmtoerbhbaunnded sawritlhh thhie limmestones, or s 10 r—
il Dbands seprarating limestones from adjacoent ipnncous rocks. J12

thhe Inttoer casce their situntion stiesirests that thhey 1y bhe contawct roclas,
but such o conclusion is of course Torbidden by the chaoracter orf thee
rock itscelf, srand by tilae fiavoct thint dcleritical 1rocles osccur wasithion 1t hae
(Grenville aywas from tlhie dnntruasisos, 1t is, Lhovvaovyoer, txwue tliaet
sclvage of rusty gneiss Dhetwoeoen goranite sunicl Timnvessteorrue swely o corn-
nmomn feature of thie gealogy of thie guaddrmnasesle s to strongsly rein force
Snytihr’s sagsmestion that naacls of the concomtration of pyrite i tlae
rusty gneissces of the region is dae 1o the action of circulating: soli-
tions wiliiclh weroe v ppart ot least of nragmnrantic oviggine?

The genceral rasty gnciss is o sildcoous guartz- foeldstume rocls wwitla

Lut littlae mnadcen, @l saritly avvuaels ey a-ite. A thhe surfncoe tlaee pryritae
rapidly weathers and disapspenrs suned thwe rest ofF the roclke oithenr
hirenlks dcrwvwrn <1 becaones 12317 B el SERWC TN UL el standneet
Ty diromn oxide. T here arce scovernil Irxelts of tlwe vaocls wwithiinng 1the
cuiazdrangle. They arae :

I A narrow Delt. abowut 5 miiles Taoargr, rums Froann weoest of Sy lwin
lakae to Fowlcer, Iying boetwoeon liniestone o1 tTie east, quawd aomapphibolive
a1l granite on the weoest. ML Fomowlor i s ot ount iy aonaaprliilsolite hat
wihmt seemms to be the sanme band reapprears tor thoe west of Taleville
for a short distance aunael then is cut oIl by grraanito.

=z T ho narrow belt of i grnciss aat 1lae westeriy ocdre oof Ciornnver -
nour village consists Iargprels of rusty maciss, CTrt oxaal Fey prrouavite it
reaprprears aaim ol its enst oddgre and thhe ruasty gouseiss Tormanas the
casterly margin of thhe DDauicd of Thiarcad grneiss there miapped,. bhoecommaes
wvery prominenst at thoe Cole 1mine, suaircd coirntimmaces thoonoe tor tiee noriha-
enst all thhe wny to thie Stella nrvinie ovt T ernaoir e tlae nwext cyvuselrzuaggrle,
wihere it becones intvolved witlhh aommaapphibolite. Tt is 1lwus the longpest
continuows band vwithin thhe quaucdrranglo.

3 There is a consiceralloe it of rasty goarxeiss 113 thhe ooxyra=mmie mvorthh-
west corner ol the quadraneesbce. C3 e Crgmelenishwares slicet G opuicokly
disagpnsenrs tuclor the TPaleeszornios. TTie- soutlrwwest,  omn 1Tac Tlivinw-
1mond sheet, its exeent has 1rot yet boon 1atags»)roecd.

TN W, Siate XTus. Tial. s~ 1r. Y Fea A=
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4 % bainnd is associatced witlhh the ammphiibholite ar Flalls Corners,
where it piriclics ourt inn limestone at tlhhe nortly cind of o ppitchingg
syrclinne. IZzacly Jimb of the syicline has a long extent on tlwe Elarrn—
niurcd sheect, as recently slvowvwin by ‘Buddington, the two limbs con-
stituting his L.aidiaw and ERKecene-Amntwerp beles.™

5 The great knob of sharirxly» pitching gneiss just northeast of
Pleasant Walley School, southeast of Taleville, Inas o strong band
of rusty gineiss.

Lz acddition to thoese chief Dannds rusty gnociss owutocroprs i a host
aof otlier Iocalitic= witlhiinn the cpniaclrangle, as Incluasions ipnn thaoe igncows
rocls. as narrrow sclvages brotrtwoeocnr limestolne aawuad grranite, or i belis
too narrow or too slwort to vardiuaar atloemmiprls ot sepaaratoe nraprprizag.

Garnet-Gneisses

In his report o tlh2e Procianbrizn IRodks of the Camton Cuuncdrangle,
DMMartin rives=s o e Ty f1111 cdiscuassion o i the prarncrt-gEneisses
cecncountered o1 that areca.= Frle discussoes these rocks andoer threce
ty PCSs :

ITirst thart whiclh forms the groeater pxart of thhie Iarge S-shapoad Eolad
ferrzracl frr i sourtlhhoast corner of tlie cptimedimninrle ;. scaoiad, (e Loaagr,
narrow Dands of garncotiferouns rocls whiclha are chbaraclervisticallys
associated withh the periplhcry of arens of grimiltce—Eneiss ;i tliird, all
other occurrences, fouind indepoendentiy of the first Ltwo (ypos aoadl

interbedded with typical (rrenwville sedimonts. ;
O the Gouvernoetir uacddirangle these 1rocks hnve o mnmmach groanter

arreal distribution ewveilr than o Canntois, aiid it will Facilitate owur olis-
cussion of thhem to follow liis salcdivisions of tyipee. It remaxins 1o be
stated that thhe two great arcas of garmet-gneiss, 1lwe one o thae south
and the other to tlhie 1north of Fodwareds, and in addition tlwe narrower
Trele in the center of thhe cpuadreraagle. ruvannsingr fromn the shhool aarggin
south of Gouverncur 1 to Rloss ridge,. holorng distincrively o This =1
iy e ; thate representatives oi the sceocond type arce mmunerous, @2 notadlce
instance Dbeing 111 the case of the marrow but very lomgr iaxclaesionn o f
garmet—grneiss arcd limoestone within thie graonire along Toaonuer creck in
the east portion of tho guadriaiggle ; aaaedl that representatives of the
third type, thin bands of garnat-gmnnciss dnterbeddedl with otlhier CGren-
wville sediments. are practically nonexistent on thhe (Gouverneur
guadrangle.

Thesc garnct-gncisses are cuaite characteristic
Grenville scries in northern Now York, particalasly in

myemmibaers of tlac
1thhe soutlhara

T, W, State Doefense Coswmacil 3ral. v, o 3.
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and western parts of tlhic region. Tive wrhiter has ot et thoenn in
anyrthing 1ike thoe saimc prominence on thie east mawd nacvtlyr ; but those
are the districts wheoere the intruskives greatly prodominnte and rthere
is much less Grenville than on thhe soaitlhh and west. OOur jampression
is that garnet-gneiss is much less conspicuociizs as a Crrenville rmena-
Der in the northeast half of the region;: but we oaure not sufficientiy
sure of the correctnoess of this position ro wishh to emphasize it too
strongly.

The extensive niasscos of graarnct-rnceiss O the ikt type will bhaoe
showiy ta bhe, struacturally . thhe Iowe=t mmaacmboer of the Caocniville scerics
represcented withiin thwe qruendrangrle. T haea 1rest cithoer apon ignncomns
rock or o011 secdiniants whiclhh are nowihiore oxprasceced at thwe sazrrface.
INowhere are they prre scedimoents hut ol thhae contrary arce guite 131 -
ical injection gneisses, hoeing evoerywheroe slxod thvoueslys witlh Fie— prers-Jis
granite and pegnntite baoaamnds plate o4 ). IFvomnn thaese Daoawds oross—
cutting dikes yradlinte, 1wl Cronmn et also mnaterial has waworkoeod dts
way into the remiavdnder of the rocls. whiclh is ewveryrwhicro mniei- o o
less granitized, though the degiroec of this wivicos nimacly Fromr pplavce Las
rlace. The general rock has o dark grasy color, wlhitle the gremaaamitico
Dands are uvusually white, morae rarcely road, so thar thhe rock s o wwlhuole
is usually strongly <coltor-bhaiudecl. “TEThave ligrTat—corleavecl  grraa iy Trzenicels
vary greatly i abundmuanice, rising o as hhigh s so perr cout of thoe
rock, and falling to 5 pcr ccont or less. Criveny cheir Dowelaoaries oo
subparallel! for consicdcoerable distminnices s (hamwt tlhie Dbarncddings Is wvaorys
regular ; egually often it is quite irreguoulan. CTertianiinn of thoa grrraunito
and pegmatite films show weary slhhavp. ovoen bhonndarioes mngadansy thae
adjacent gneiss ; others as constantly Hhronds owvt into ancd inaperoegrrante
thhe gneiss withh granitic material.

The ypical garnct-gineiss consists of qgunrez,. Fold=prar ancd raica.
The guuartz contant varies from 1o > 33 (raor ocii, witly sauay aavoerngze
of firoiny 20 to =235 prer cont. T ihhwae Feletspranr is cliicefls allkkali FoTelsyraa-,
orthoclasce or mmicrojprerthite witlx some miicrocline, Tt 1liere is nlways
somme aingd oftenn much pliagioclasce, ustally oligocizase, i awcdclitionan,

The usual Mmica is Diotite, HhHhut sometinnes PpPhilogopite replaces it i B & T
Eranirtized and nongranitizecd lramicls Tuzvwv e 1l samnic 1mmyincralaoric

make-u1p, and their chief compositionn cdiflference counsists ity thhc

abundance or scarcity of tihice miica. which is abumiclant in thoe grnaelss

a13¢c! scant in the grranite. Criarine:, ritantite, =ircomn an<cd payrite are the
uniwversal accessories. TThe garncects occur thhrouglhhout 1most of tiae
rock, althhough i very varyvinmgr ojuaanility . SAlthienrirty they hervoe - cono

sideral>le range in size, they vve For thae 1anost vt stuall, zuiwd o f =
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pinkisly shade instead of deep red. AWV Tienn Iarge thexy are ofiten
skeletorn cry=stals, full of inclusions, bDudé this is net prromnminentiy the
case withh the usuanl snirmldl ones. They scent inn all cases to have been

the last miuneral ta Torn aad Tlikely 1o have rresulrted f1rommn tlwe action
of the gramnitica o1 thoe shmnly naterinl, notwithistancding the fact that
they oooccur scattered througly the wlhiole vocls, botlh thhe granitic and
thhae gncissose P2o1rtiolrs. A= o whole, however, thiey are aanamaclhy more
abuncdannt inn the Tatter thimun dn 1hhe Ferrrrrci.

Boesides tlhe ordinary varicty of garnct-gneiss, injoectod awitlh white
sranite and poegniatitce. thoere is also @ iworarncotiferous waricty, ot
the sainme minoecralogsy oas thoe otlicor exoept for tlhe lhaclk of garnoet.
Dniuvciy of the IMmjoecting granditae whiiclhh ribybonrs 1his rocls is 1med innstencd
of white., aanicd s o wlhiole it (does 110t Ciarry s mnich prrrrrite s cdooes
thhe other. It occrrs iz pravet iln simandt thickness intoerbbaticded witly 1he
garmnctifoerons variety . auad i pravt i ivrgre: thhiclkiniess witly laess intoer-
mixtuire of thha othwer. Tt is Tound in laruge thhiickness in the exirenne
southecast praortiorn of the guidrangle cast oFf I3onacer ladioe. T<xcoileil
localities showing thoe intermixituare of thhe two varictios nany bhoe soo1r
aalong thae Trout Inalke roncl, just west of thhoe Talkie i ndso favrtheoer

noxelz.

These oarner-gicissas e widlespyrancd i1 nortlhwaern Now York.
They arc abundant all alongr 1lrie sonclh margin of the Acadirondaclkes
reporting upron thent in rie Sarartoga regionn thie writer argucd
thhat they were injeclLion gmcisses, rthwe swhiicte Dand s Theizps o f  igrnicolnss
origin.® DLartiin Inalels lice s=anniec view FTor thhesce rocks o clio Coantonn
guadrangle. M he originanal rrock maast bavve oot e shale mawcdd only
slightly calcareous, since thoe prescnt rock lwolds wvery licele (oo, Tl
shhale Thas ooz rnrctamniorpiaoasced o a midca—-gneiss, aund tlwoerougriily pona-
tratccd aand immprregnated by injected gmraundtic nuircl goecprzamzatitic maaaatoerial.

The garnet-gnoeisses of the scecond 13gre arie sutuch asx occwuar as scl-
vages Dboetween limestone el gramdte, in dfarsitationn o f  contact zesaic o,
Tlhe great inclusion, 5 miles in lecngrtl, withhin the granite whicly lies
along Tanner crecels in the cast-—comntral prortion of  tlwe cuandrangglce
and consists of central linmestone withh a continuous Dordoer of gar-
net-gneiss on each side, is Ltlhie muost counspricacus oxazoenprle Fowaand,
alfthouzh otlhers arc freaguerd. A lhwe Tong belt of the grnciss whicecl
diagomnally across the guadirangle frosnm sountlhiwest Lo mportli-
PTerss ridge i comprlicatedd

ancl. i1

ruans
cast and wraps rowaid thhe soutlr caaed of
fashion,., and which hes betwecny gramnite on thie cast qauaad limmacstonac
on thhe west, is anothcoer cxaunnmiple, rut 1306 50 strikinngg s that of T auawmnerr

TN, Y., State MDus. ). rfxa, 1. L FHL
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creclc. T e position of suclh DBelrs definitelys suggestxz thicir contact
nature, but the writer is in entitve agreement with Blartin wlo lhiolds
that they can 1ot b regarded as contact 1rocks. The ryock is pre-—

cisely like that in the bhelts of tlice 1irst yvpre, where there is nothing
to suggest a contact orvigmin; the Loundary of the garnct-gneiss
against the limestone is alwaxys sharxp, witly no signn of the gracdd-
ation of one rock type into the othhoer whicly would normmmially bhe ex-—
Prected were one nn countact forin of tlice other; nicithier is tlhwe aminer—
alogy of thhe garnct-giiciss thar of o limmestoiie contact rock, aside
from the garncets. Al grieiss is prractically fxce f1ro1:x lioae. AS
result of mbicroscopic analysis, it nmray Lo contidoently statecd thaat it
contains probably less tlhiznuary 22 prer cont 0fF calcimmn on the averagre ;
aurd it is difficult to concociwve of any process wherely a linmestonc
could e conwvertoed into suvuch o roclo. T1x tlrer grrnianite fere: awdanmy isw-—
clusions ofEf limestone, botlhy Iaagre and =mmmaall, whicly sivow no sign
of Farnct-zpneiss borders;; thwere aroe also iy innclusions of  groore—
naet-pgneiss with o =iginn of Llimcestonoe. We arce therefore driven to
the colnnclusion that the grarnct-pneisses of the second type owe theinr
PoOositicin to purely strruactural causes, that thhe gnciss is an intoperral
maeimberr of the sedimentiary sceries of Cirenville agre suacd vncddoerlies 1the
reat limmestolle, tiint i1lwe “FTavianer crreuvlc inclusion i= Fe® wmyrrvcline
pilnched 12 the granite, witlh the lower jportion of thie limestone
formation folded dowvw i into the upprer bhads of tlie gaaciss, and thaat
thhe long garnet-gineiss bhelt diagonally across thhe guiaadraangsle conmntor
lies in the east linnald of o swnclinne with tlhie gmniciss 112 1xormnal posi-
tion underneath the limestone.

The gucstion naturally arises why these prarticular gncissces arc
so thorouzgrhly prenctratcd auncd impregianatacd Iy grraaite, il contrast
withh the other C(Rremnville scecddiimnzents. ITL is Lhh¢e COoO111111011 CXR P Oericnce
in the regiocly that all garnet-ghiciss arcas, zand most of those of
amphil;olite, aroe Full of veins and shects of granite aincd poeginatite,
and reacdily undergo granitization, rassing i1ita the catoezsrory of

soalked rocks. IJnn this rospect, thhoese tweo rock typres aire i1 slhacg
contrast to all otiier rocks of theoe rcgmion. MNer» exprlanznticoln soeens

to meet the conditions obscerved excoept the oune thatr aascribhes the
easy penctration of thesce two rocks by grramnmite chhicfly to their or-

igrinnal highly developedd cleawvagre. The a2raavncet-gAiIcisSses nra 1mweilin-
morphosed shales, and in thelir recrystallized conditionn have 0 laacgre
micn content and are well folizateddd. T"haeir tizvarouzsly innjoectioinn Iy

granite is of the fFr-par-fif tyyppe, prenmetrating alorng the cleavagze
Pplanes. AWV ith the exception of cortain hornblende gneisses, wlhiiclh
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are subjoect 1o the =ame soUrt of granittizanion, none of the otherr com-—
Mo Grenville rock=, lIimestones, guartzites or hard gmeisses, have
a good cleavaogre. Jrnstend of DLeinng intrvicacvelz armcdd muinutely poelie-—
trated by granite everywhoere, thoese seodiments resist sucli action,
and are found cut by occasional large dikes, sheets o1 siocks of
granite instead of showing thoe adtimanite prencetration wliibaicly the grave—
net-gneiss exhibits.

Dartin has called particulas attention o the plasticity of the
garncet-gnceissces nunder pressure, s showwin by 1heir intiricate foldditigr
and puckering, so thiat thiey secim o be secoind to thie lHimestores
alone, among all the rocks of the roegrion, in this propoerty. Cour owa
observations are i cntire agircciiient.”

W ariants from the genceral 1txyp»e of goarntet-grncociss ocour locadly.
Just east of Flaileshhorao the state yoaud from Crounwverniowus to oo —
ler cuts througlh o low 1ridge of prazeiss, near the west edpge of the
garnet-gneiss Dol thero, whiclh departs fronn tlie wawovrizual tygeeae ol
is a wery unusiual and bhandsommoe vrock i aprponaranco. Ty i liwe
ordinnary injection griciss thougly less dngoectodd oo (e svwvetrangze
of the garnet-gnceiss, but i addition i1 contadns o grraoat wwvrnfaer o f
narrow, lenticular white bands of such e gradn asx tor grive thoem
a typical stony appearance, aind also fraguent, Llaorgee grauarnoets, of

a purplish, almost amcoethystine color. These wilhiite Dioaids e in
strong contrast to the white granite sirocts oF thoe gociss dnn oleeias
narrowness, their shortness ool tlweir {itye gra-zudn. AT grautircts aroe

of lenticular shape, clonggated 1 1the folinntionn pl:oares, anad sore ald-
ways in association with the wilikite, stomny Dbands, suaclh Dauarxds alwvwayes

tailing avwvay from one or Dbhothh ends of (hhe lens of grariet. INe» griva—
nets were seen separate from the winite bands, althowugly aaoamaly of
the latter contain o grarnoets. Frx tlhiinn soection tlhwe white bands sore

scen to consist of 2 felt of tiny sillimanite nacdles witlh interstitial
quartz, the two in about cqgual guantity, and wawiclh abuandaant tiny
Zircons. The rock has 1nnot only bhaon imuch sqgquecxed, but was andder
much compression while the garmels weore Formaingg. as their slragre
shows, aind the association of garncet and sillinmaanitoe bhands sugrgresis
the possibility that the latter have arisen at the exponsce of thoe gar-
net, and that in the casc of tihwe Dbasids i whichh garnicet is lacleingg.
it is because of its cntire conversion o sillimaanitoe. Nuch o «con-
version would, however, be moust «difficult tor accounrt for choenyicoalls,
and probably the association is fortuitowus, bhoth being <duc to roe-
crystallization along the foliation plances in a rock under high pres-
sure. Iin plate 5 2 wiew of aa hhand speoecimien of this rock is slhuown.

2. VY. State DWfus. 2ui. 185, . 38—ag.
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Aanother type of gneiss found here anid tirere in the goeneral gnar-—
net-gmneiss series contains less mibicn tlhizar thhe usual rock and i its
stead carries comnsiderable hornblelnnde aicad pyroxene, ancd smmall goan-—

neis are more numnmerous than ii1v thhe ordinnnry rock. Such rocks
have probably arisen from bands of tlhwe slhinle whiclhh werre origrin-
ally more calcareous than the genaral run of thae rock. In sucly a

great thiickmness of <lay shale as is ropresceated in mecguounorpho=sced
condition by the gFarnct-gncociss grouipr, occasiommal Deds witlhy sonac-—
what miore lime content than thwe nnorrmal are 1o b»e expoectoecdt,

Contact Garnet-Gneisses

Garnet-gneaeiss whicly is unmistalkably of contact origrin is Doundcd
adjacent to some of the granite of Ltlhwe guaddraoaagrle. Such rock is
Dest and most persistently sirowir nlongs thwe cast aund southeast nniar—
gin of the granite of tlwe IReserwvoinr hill sill, cast of € iouvoerieun.
The zone of contact rocle is woery marrow, i grener:tl fronm 5 to 5
fecet in widdtly, 1yinng beoetyvwoen tlie granitae ard tlie audjacent linnestene.
MAlong a portion of the east imargin it widens consideralsly buat ewvelt
here it can not be mapped withhouut oexaggrerailion. LT Ihe roxck difTlers
from the ordinary garnct-grneis=ss inn hhhaovitgy little o1 o folinvtioaa, in
the abundance of good-sizaed garncizx, whicly arce grencerally of tlice
skeleton type, aiud inn thoe presence of pyroxene, touurmnaalinze zowd
Pyrite, the whole making = rock of higlh spoecilia prracwitye. Ttr is
freqgquently soaked T3 griaovnnite: Iour, [ERAY 1oy 122000 Forlizntiorn, the
granite attack is wery irregular instend of beeing of the evoewn fig-
Par-lir type.

Aomphibolites

Hornblendic gneisses of seditmentary origin, of contact origrin,
and of igncous origin occur throwugliout the IMrecammbrisauan amnass of
northernn INew Yorlc. Tnn the (rouvernceur area only the latter Lty e
is found in guantity. Tire mcedinmentary gacisses of this sort occur
as beds, usually thiinm, within the belts of haord grnciss, of limmesfoine
and of garnet-gnciss, wvery  frogquently i thhe fAArst casce, niuachy less
oftenn in the otheirs. Tlwey are fouwund in many localities »withiinn thhe
gquadrangle but their agmroegate thickness is not groeat. v 3is pron-—
sible of course, that some or all of these sceming: lrwaeds of lhoro-
blende gneiss may actuanlly boe of igneous origin, representing mmota-—
morphosec thin sheecets of gabbro. FTinn the great majority «of casoes,
however, this seems 1mMost iIimprobable. The <contacls I 111Ny
cases are not unduly sharp : no signs of cross-cutting have bean
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colnttacts as would surely Le Ll casc So1mclinlics were
a1l there scecems to be 1o relationship be-
a11dd tlhhe prroximmity of vuearby

=ewe1r At fuiy-
thesce true ixncecous shoets
twoeenn the ocourrence of =nich beds
masses of gabbro-manphibolite. They arae juast as abundzmaaate at o dis-
tance froinm such mas=sesx as thney are 113 tlhieir wicinity . Ml orcover,
thes=c =edimentary amphibolites sccocwnm to hwiavve o slightly different
facies firoin thosce of igncous origin, alilrooagl this is more ecasy
of recogmnition than of descriptiorn. The igncous ones atre apt to
Ihiztve a more massive look, arnd shecotlilie batids of suapposcead igncous
origin are also found in the =odimoents,. more pariicularsiy  inn the
wvicimnity of the larger igneous 1nMinassces.

Wery little antphibolite to wliiclhh o contact origin imngy be  defi-
nitely assigned has Decin 1toted witlhiin the (Gouwveriicur gueiacdraargrle.

TGINIZOLTS 1RO S
Gabbro-Ammphibaoalite

rabibros classoed seaader tTis hoeadinges: occur
weitlainn thhe  quzsnaddranigrle suvind zal=<r Lo thhe maortly o1 thie
I>rit 310 111y respeaects titey anre oxooecdliiagely
closaly dnvwvolwed  witln tlhe
<1

Tlre micetammorphoscd
abunrddoant
Oagdaenshbhurg gquadl-avnigrle,
pruzzling roclos. T leey
prorphyr-itic granitoe=s, oocurrisnnig s
themsclves all cut to pricces by shoeoets and dilces
o f poegrmatite, atwd witlza thhe pprocduacticorn of auracla
is, muclh of the granitce contains amore orr less proarrtly digeestodd mana-
phibolitic rmatoerial, aind myuach of thheae amphibolite it=saolf iz dntornsely
M Iargre proart of tlye zunangprhilselite 15 aaow  readly o conrse
Nearly all oof 1tlhe 1miasscoes of this roclk are bhorderecdd

sreles, zvarel tdac gza-zwelsatiessn Fresar oixe rock to
the other is so intimmate tlhiar e boundaries maappoed Hhetyweoeenns themn
higlhest degrec corveaentioanl. Mlis is especially truace in the
o f zuyapsliilsesTite writIniny tlre: cquizred-
rangle ; the one whiclh cormes inn ol Lthe smountlhhiwvwoest correr anrel rans
northheast aurd eanst thirowungin West TTowloer e Fonnnervwville 1ncearly
to Talewville, together wwitly its subsicddiary mmasses Lo tlhe soutlhcast
inn the Fullerville roegion ; ol tlice other tlhhoe mnzasses wiliiicls flaank the
MTaple ridge granite in thhe nmorthoernn prart of tire ojreindlrarzerico. Tan
cach case the granite Ihhoecores mmore el nmioare paclkedd witlhhy o zaoa-
1Plhhiibolite inclusions, arcd tlhhe aammpshibolite is cut by counstantly maore
numerous and larger shoaets and «<dikes of granite, as the bhorcler B
approachecd, and tlhhw magpsyprings of the Dbhoundary is basced wupon the
estimate by the indivicdunl greologrist of the 1imnce whoere the two 1roacks

ot ewverywhore
Froguucmat snaclwe=sicsae=s in tlae=zaa
3 F gryzaizite 11l dlilces
sornlcecd 31orclo ;) tlaat

granitizod.
injection gnoeiss.
by gramnite on at least olle

are in the
case of tlre two Ilargrest TR SSRGS
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are 1 aboour egual guantity, witlhh grraomiite i excocess in thwe ona di-

rectioir ard ammphibolite i the other, Obviously suclhh o naaproped
Doundarsy mnius=st depend in large measuwaie on the inndividaal juddgs-
ment of the geologist; it nmaust also be hhighly irregular. Ideinnce
thhere are portions of areas mappred as granite in wlhiich ammphibolite
actually excceds granite in quaantity,  svixed mmanygpsihiabolite arans i
whiclhy granite is in excoss. e i= al=o truce thint sone boundaries

arre mmucly sharper tlhian othaers and oo e vreadily anngsped withh o
closae approaclt Lo acacuraci.

s mappedd, the amprhilsolite 1minssos soee1ny 1o be cithier sills o
stock=, the Larger olres all Delonnging in thhoe foriner catoepary. T1Pcrr—
fectly cvident is tlice =sill-lilke structnre o f  1ire Lonrgs,  nEamrarowsw 1mmuEss
whiclh comnmnes dowir [ron the C2gdoen=sbuargy quaasnclrnvangrsle, fornas thiae
westernn portion of NMaple ridge. 1hrenn ppa cdorvwiy tlurougly North
CGouverncur and nortlhy of 1 Malls Corners auad thicarce sounthswoest o Lo
the IFTamnmnioircd ouiandraaoglae. Tt is 1o and narrosw ated strikes ooad
diprs withh the associnated roclks. Tlhae =imilnr struacrure of the Wiest
Fowler-Ifnicryville miass is eqgueally ewvidont, althougsls thiis is ot so
long as the other, is associated switlhy girraumite for its centire Loengstls,
and curves back upon itsclf ot its myorthoeast ciacd. Thherae nre alsao
meveral simaller sills, enchh of whiclhy is aissociated awitly v gersuarite =sill.
Crither masses, howewver, suucii aas that soutlhoeast of 1Towler, tlinat in
thhe northwesterin part of thwe qgquadrangggle Dotw oo tlie twvwo bHhraanches
Of IBeaver creelc, tlinzt Doetweenr ITast IDe ITzalls zuaxel (1] 1 IKaldl>, zuaicd
that in the extrenic northoecastoersy prart of thee qguuneadriuiggsle, whiich rruas
over 1o the Stellar miine vt Rerrrminaoin o 1thie vnext oqundrangle, arve
12717017¢e o1 less bhyoneddly owal in grouund pplaonn nuaawel sceceomm pprroprenrly e e
classificd as stoclks. Somme of these whiolly Iancis contact withh gran-
ite, at least al the present—-day surface.

A1l of thhese gabibrro massoes are hiphly mmoetmannorplhioscd and con-—
sist in Ilargre part of wversy miaicnccoous hornblaondie grmeissoes, Tall o fF
aquartz and poegmatite vetrtns ol Dlal»s, mmucihy cut arvnd soaloedd by
granite and pogimaltite,. and thoavoviglily Tolistoeeed. T lrerae e, lrovar—
ever, abuindant cores of 1mruch nrore solidd :avmnmplyibrolite, wwithh lactle o
1o foliation, whose massivencess lcaves si1minll «douabst 317 tlae 1xaiaael o F

b B

the obscrver as to thhe igneous nantvre of the rock. 1 Tie cross—cuil—
ting character showil irequently (more particulariy by thhe stocks)
furnisthes the definite PPreof. MTias feature is Desmmatifully shovwia

at bothh the north anrnd thae sowutiry Fronmts of thaoe stoclke did tlice avesertla—

west corncr of the gquarIrangle, just enst ofF FTinickliclscrry 1miouniaing.

The onumerous, lincecar ridges of schist and qguartzite to the northh of

the stock strike dircctly against its nortly face aond, over o «distance
=
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oL o omialel e sqgurarcels oz oFT b i T"lwe lHimmestolnne to thhe south
does 1ot =liow the relationn as plaianldy, outcrops DbDeing fewer and
foliatioln proor, but it 1s also sguarely cut off across the stirike.

In these old gabbro-:zunnphibolites of northernn WNew Yok it is
usual to fannd uncecrushed cores of the rock vwhichh consist of pyro>x-—
ene, hornblende and plagioclas=ce feldzpar (atncdesinne to Ilabirradorite
or Dbytownite) . Tilhese grade innto cgually massive roclks i whicl
the pyroxence has disappenracd by alteration imto horablensde, zuaad
the rock is a hormblende-priagioclase rock, witl» mmrore orr less black

mica. T hese mmassive nanprhhibrolitexs grade,. 113 their tuirin, mmnto scliis-
tose warieties, withh incrcasing anouunt of mmican, and with it sose
gquartz ancd alkali feldspanr. Dlzarrtinn hhas descriled suacly pyroxenic,

uncrushad gablbro cores o the identical rocks oif thwe Canton
quadrangle.”

INone of tLthoe =sproechitiens of nuassive marprhibolite collectedd Iy as
o1 thhe (zouvuvoernoecur cousadranigzlae slwoeww s vy tiraee o tnadtored maono-—
clinic pyroxoerne, uit Lyvweor Spocinuecus <ler slrow awlint =mees Loy Ixe
wiholly altered hyproerstlicnce, TThere 1 Llittle donidlx that prayvyroxernic
varietics <o occur witliin the cuandirangric; but evela witirout thenn
there cam be no questioinn that 1the maassces of  swolid suampbhilsolite swre
altered gabhbiros, in which thhe origsinal payroxene laaas nlteredd Lo horn-
blende, aand thhe Ihornblande 112 its Ltuariny hhhas boegumn o alter Lo IDIogiite,
They are Tesscecntially hornblendde-prilagioclase foldspar rroclss (labay-a-
dorite), witlhy accessory apratite. ilmmienite, =itrcaon, Dbiotite and pyrite,
and often titamitc, thhe fToeldspar oconstituting Ffromn 509 10 70 prer contl

of the rock in thhe various occurrciInces. Soane biotite is alwaays
Prresent and it rapidly incecreases i unotmt as 1Thoe rocs Hedonnmes 110170
gneissoid. At the same tine, tlye griaidin of thhe 1rocls bhoecommes I»roloen

dowi, the large feldspars bhoecooinlillg morce aiwd miore granulaced ot
the marggins, withh the uanorushedd cores aldwaoe-s 1inder strendn,. wlhidle
the hornbhilendes Fray <outrt incve bhiotite scales. AWMithh thwese, quartz
and somme microcline or otlwer alleali feldsprar appoeanr, and 1the rock
as a whole iz more silicoots. Dliurtin’s plate fron Lthe Clnnntomn
guadrangle showss woell Lthhae commtrast i appearance bhoetweoeen the
miassive and schistosce varicties (pxlate 373, even thoungh the one is
injected by granitoe.

Since witih this increcasing schistosity ingjoeation andd soalkingg by
granite go hawdgd iz handd, 61 is oftenn «difticule o determine how much
of the chanige in chaammical amnd mincralogical composition is Jduae to
mere metamorphis=mn: and ooy much Lo thoe graaratization. T hhat the

AN, W. State NTus. T3ul v8B=, 1. 57, Hr.
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Cigrprer (Igguare. Dlixerl roclkk ; wyprical oxzampple of emcewlific
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fornrmtioin i biotite znd Griartz Frona the bhoaornblende groes o duae
to metmmorpiisn solely, is v uestiorech 1"Tre lrigrhily =siliccous
varieties of these mica-gaicisses are always heawvily  pgrrazaitizedl, Iaat
are mappoed as gabbro-aosnphibolite evenn whienn thieir silicn percoutaigze
approaches that of granite. silnnce the manpliibolite wawas plainly the
original miatrix of the rock.

These gabbywvo-ounnphibolites are the oldest iguncous rocks=s of the
region, being cut by, aid occurtring as inclhuasions i, all thwe grrian-—

ites. If the writer™ Dbheoelicef that thoere arvre two grraatites oF  wwiddels
different awxme inn the district be tlhhe carroect oilie, tlie =Statocariceinnt 1=
still true, 2ll the granite showvwitngr itscelf to e 3ronngroer tizzany thae
gabbro.

The 1most promimmnnciit fontures of these rocks nroe tlicinrr suscoprti-
bility to grainitic attaclk, and their close associzntion witlh adsoeralat
graivite ncarly everyvwhore, lae =imilnne cuaascaeptibility o fF tlie grrurnet—
gneisses has already been noted as well s thhae coxtrast witla all
other rocks of tlhe Uistrict whicli Loty rocks shwow i this resglect.
Every amphibolite sill i thie regrion s bhordoercd Try v grrvavinites  =sill,
withh a Dhroad zone foirrmed of an intimmate corrmningglingrs of tlice tawo

rocks along the contact wliicly defies exxact niaprrings- 19weory wuin-—
rlhibolite nmiass consists largely of wvery niicnoccous greciss, itntiiveactoedw
attacked Dy» the granite. In discussiiig Lthis phoenomenonn as fTouncdd

in the garnct-gneiss, it was argiued that the Iighh desrrec of scolwis-
tosity of the roclt was inn largre degree responsibhIle Tor tlhie rondd s
attack upon it by the granite and thwe large scale forimmsvion oF inn-

jJection snciss. Injection Fncecisses are C ORI SeT zu1acl Tautclesn- f112
the case of the anmphibolite ; the rocl does IR T N lerzcl it-—
self to the formation of such intiimate it -prar-fir injection
as the garnct—-gnrneiss doecs. CDOmn itlhhe otlrer Tl 1l £y -
ite minutely Penclirates the amphbhibolitLe, il la Terrvravinticrin PER B
soaked rock, more readily everx than it «does e grariet-gaciss. T

the case of the amphibolite, it is thouglxt that the connpersition o f
the rock gives an added reasocin for the granite attacle wup»or it, tlac-
schistosity not being the sole reason. T3oith are ifmmcous rocks ;) tlac
granite is wvery probably a diffcrentizte fyoam oo gradbibiro mmnavgmiiaze,
and would therefore readily attack ancd assimmilate galblrro mrastoer-iad.
It is also true that the mibica-gineisses whiclhh have Dboeann convertcorl
into garnet-injection-gneisses have aa composition suafticicentily» sirnilas-
to thhe amphibolite to hawve peoermitted their ready soaking Iy tlhic
sranite. Wi hiy the granite sifls tended to scelect the contacts Ir»etwvwoeon
the gabbiro sills aannd the Grenville for their own lines of intruasion is
not exactly obwious, but the fact that in thwe great majority of cases
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then did thirust i alowngy preciscoly suach situation, points to suchh con-—
tacts s wummmistalkalbiy the zones of least resistance. The girranite
innjectoed itsclf wlhiere tlhic task Wwas cnsiest Thhoence tlre Ccontaacts
betweenn 1thie gabbinro =ills sr1idd the Grennville evidentlyr Furnisliced less
obztacle 1o Lthe Intrusive fTorces in grecnaciradl tizar Jdidd thie bhoundaries
bBoetween the differciat Cirenyville formnmmtions, ol rlwe prlanines of scoproran-
tion Dbetwvwwcoecen beds of the samme formmmation.

Granites

Tix 1tTie grreat T'roecoaanbringm aaren af CTanneedn the present—«dangy suarfince
is mnm1ucelh miore widely ocorpicd Iy grraanite 1Tamvinr T fwvrin othor ool
Tlrcse graniles aocc1ir §1n nnansses of all sdizes Bhuar ey o F tlhweny e
very lnurge, secinr Lo extered ddovwnawvard dnndelnnictely, sriaedl nre 1lie s forrrer
clissaed as lwantluarlitlas lyer Clannvaaelinng groeologzists Tiannve Lot recogrnizoed
1tlhint these granites woera ol nll of the smane ngre el haave o seald
tlhiciia inn aatl leaust tawo groupes acoordlizgy 1o thiis agre Jdiflerorzce. M ore
rece1tly: a disprosition Ins oo apparciat Lo recoggnizo grraniiaes o f
thirrcce differennt ngos.

T thheae  stmnllor L rccmaribrr-izen «listrict « ¥ 1ot laci-an IN e~ wWaork
ranite does 1not bulls as loarere s iy Canawdlae aoaed other intrusive rocks
play a larger role, yet inn New York also pprobably grainite is nmore
awiclesprend tliaa suny otiier roclel Cowingr 1o thhe grenneral similivrity of
tlhwe INew Xorrle sunel CTanadlizur districis, 11 woirlad bre axzatiiranl 10 exprect
tlint granites of more tlhian one age would bhoe Fowmmad in WNew Work

also.

Li1x rcporting upron thhe (Soeology of thhe TThounsnawd Tslaaids IRegrion
sOonre ycialrs  azces, Clushingr shiowed thhat tlhceroe weore prescnt on the
Adllexandria T3ay awnd Cirindstolre oguadrangsIos two grranites of  widely
AifTferociat sweze, tlie older of which was classcodd s Toauarenntinnmn inn aceor<d
witin the CCanadian usage pprrewvailinig, swvlviloe thhe otlaer wies callaead thae
TPictony granite. O tlhudrel grivnite was adso prrosceint o thae Alexandreria
IZzay qgQuacdclranssle. bhut inn oa3ly suaanll qpuaentitay saaed 1139 closae rrelation Lo a
roeod syeniite, thie Alcandria sy cirif e 11 contrast ter Lthie othoer two
tlhiis wans a prorpliyritic grauaite. Tt ~was uanmmmisiakally youngoer than
the aourentian granitoe, bt its swwe rolation Lo the 3ricton corild not be
chelnitely ascoertainoedd . aditlhonigedy thhae TPicton was Fowiaad 1o holdd innclun-
sions of a porphyritic granite of simmil:as Lyprel’?

Tinn subscqguoently reporting ugpromn the greologry of the Cgrcdlensbhurgs
anicl IBricr 11111 cqunddrangles Cushing showedd that thhe oexirenice 1wortia-
east point of the Alexandria gramnite Dathiylithh of JT_oaurceniian age

AN, W, State DITus. T3ul. 31335, 12, 3G—a 3.
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was found in the southhwest cornier of thwe DBricr ill gquadrangle.
beryond wiiitch its possible furtherr extent was hidden £froni view
under a cover of Potsdmn sandstonce ; aanied that inn thie southeast por-—
tiomn of the sance guadrangle was anotier counsiderable mass, callodd
the HBIacomb granite, whicihh prerhaps was o ppart of tle AAdexandrian
batlhiylithh froi1m whiclhh it was separatecd by 1"alecozoic rocks only, in
any case. a <claoascly outlying Dbhody anud pprobmably of thhe samnne age,
Aalthhouglh definitenes=ss i1n the nistter was  iampossilbylod It ~was also
shown that there was o lavge hody of granite in 1the soutiteast prortion
of thhe Ogpdensburg (qundrangle. thhe T0e ERalh permamnite, whichh extoncdlecdd
south to Gouveaerncur and ecast to Cantosr, and swhibaclh, while recallisagr
the YT_ourentiounm granites i nuumy respvwecis, shhowed sonie pruazxzlings
a1ncdd abmnorimal features ; Twince it was tentlatively suprrested 1Tt the
mass was o combination of grimmites of two d@lfFoerent ages, i partc
T .avuarentian and in pare Inter. It wvwas further shiowswin that tlrere were
present 11 the southern part of thie ODOpedoensbiirey guuedrangle o rmvoamboer
of sills of porplyritic girranite of the saanme type as that conmnectod
with the syenite ounn the Adexandria Iday guaadeanigrle, zund aldsao of
the same type as the porphyritic gramites whiclhh oconr widely s a
differentiation phase of the syenitae hodies inn vortheoern IWNew W ork.
These granites weoere classed separarcly 1o 1lwe others and regardecd
as most certainly younger than thee Foaurciatinmn., T lhice relations shraowvwn
were so obscurce, howewver, thhar detailed considerntion of thheny was
left until the mapping of the Gouverncur shoct was conpletlaecd, i
the hope that further lght would e shoed upon tlremn.

The FPicton granite of 1lhwe Thouwusaticd Tslhanuannds rogion is o radher
coarse-grained, nmnonporphyritic, red granite, whicly shiows little sigm
of mashing, or of mnmetamnmorphisim, aind in these resproects as waell o aes
in its demonstralble r1elcl relations to 1the Eranite-rneisses
regarded as F.auircentian shows itscecli o e unmistaleal:Iy younger,
The fact that it also holds inclnwsions of porphyritic grranite is evidoncoca
that it is »ounger than that rocl. TThe prorphyritic granile i ils
turn seemed surely a bhorder phase of thoe =yvenite whosae yvounggenrs
age than that of the Toaurcentian was showvwia oilong thhe aawostoriy aanaced
southern sides of the syenite wywhere il 1s inn contact awitly, grersanit e
gneiss for a distance. Tt heorthh culs it ool aacross 1o strilce sviael Tawalcdds
inciusions of it, juslt as 1t does with thhe adjacoent Cirenwville hedds.

No granite at all commparadle withh the TJ?icton is fommel on the
Gouvernewur gundransslie, or on Oedoenst>urzs ol IB3ricr TI311 forr tiinar
matter. Forphvritic granitce, nowever, albouaieds on Crouvaoeriierilr, el
the older LLauvrvrentiain granite is balicwaed to o jrroescont, althouagzis
the evidence is far (ron rlecisive, sinncoe Lhae two roclks oy not occur
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inn contact as far as it is kKiwowi. Tlhe belicf in nge differeince is
Drased on the different chiaracter of the two rocks, and their apparent
icdentity withh sinmnilary rocks on the Alexnonuddria Bay gquadrangzle. The

cdiffercnces inn cihiaracter are as follows:

A"he granites classed nas Ioaurentian are alwaax s thoronghly ggncis—
=oicd. geunncrally of 1hve and eveln greaion, usually aitlhh very snaall anidca
content cxcocept where they have obriounsly =soanlked wapr namphibolite
mnatevrial, seldonn if ovoer porphytvitico. and comntadning sanphibholite
inclusior=s, ofteny inn great number, LBut with few or 1o other kinds
of anclu=sions.

T he porphidvritic granites, on Lthe otlhwwer huvaad, o zaare often coarscely
rorphyritic althougl: 1thaey smhiow aldso fince-grained,. mnonporphsysritic
Phiases whicly swvre ot AiTicult Lo ali=tingEuisis fromn thie provious
type ; their mica content is uasually Targe instoead o€ =anrnaldl 3 winile
Iholding manpliibholite Jvcln=sions in abuanndance thwey cozrtzauin al=so sy
inclusions of the various Ggroenwville rocles. ovoen those of lTmestone 3 the

tyires of  dnnclusionns lweld =T o aanich TN RS E o SR LS | kin=lhip
~aritia tlue roraeleritngs rovks 1Ty Tay tise sriiver LS Y o oo the
inclusions 1ed to monotonous aunpeinibholites ;) a1l i naany districts

thice porpliyritic grrs:

mite=s showw o defindte relationship with syonites.
awrltile suclhy @ relation is scaldon. 1IFf cover., clearly shovwn i e chiose
of the T_aurentian aranites. T1n =anxclclition. i the (Gonvoerncocur regZionn.
the porphyiritic araniteos occur oxclusively i sills, aond thae aonpor-
rhiyvitic occur as cross—cutting bodies.

CH1 Liwe DbDasis of suclh «<liffoerennces thie wrriter rather conbicdently
classes the giranite niass whiclh lies dircorly north of thhe village of

Gouvvairmmrewus as T_auwurontinnn. Al othhor granite of the quaudranmperlce
relongs clenrly o the prorphiyritic groutpy exoopt Sor the 12a Hallb
Fig iR RIS NS “FIvwe southerin odge o F tlhiis 1masiss apgrennns i1n the 13-t By
en=ternn vt of tihie gpundrangle,. whelnice it s widlely on Lo Cerele-31=-
Tturgr Aazxel CTaaavtosan. Con the Tavtter quuezectrmargrle i prarvrticul:air it s
si1ll-liice ferr e, WhTIailes d11 <closuzlat s t<>  Claer prresprc 1 gracesungrinigs, Tiis=s
pPrescounil Oofrittiortr ism tlioet tTue ariness is likoely i commbinntion o»f tlie thweo
tyjres of granite. IEf mot, tt slweennldd Ire ocliassaoel =ity thwee T oaatrrentisaan,

inn spite of its =ill struclLurre.

Gouwverneur Granire

TThis mroome mmny be convenicently applicd, for local wusce. o thhe
rranite 1nmass just north o f (iouvermcur, o oval-shapeed nmrass wawith
nortihieast trend, and a long axis of about 522 miles and average
breacddth of 31 X4 miles. It is for the most (rart surrounnded by Time-
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stone, thhe only exception to this bheing a couple of thin bhands of Inard
schist witliin the limmestonec, wilrvicly Dborcder the gZranite for [ Y
distance. The limestone is veory massive ainnd haence it is diffacult to
ascertain whether the gramnite is really n cross-cutting body or not.
At the south, however. it corrainly cuts out n bhband oFf haard gneiss
and it seemms clearly o simrall examiple of the goncerally owval bocdies of
Eranite of the batlvlith wvpe thiat ppresvail i the regrion, all of whiclh
are elongatecd in the eneral northeast direction of rthe strike owings
to compression, ntd few of whiclhh =1wosyw s tendonedy in the strike
of the adjacent sedirments to wirap rowunnd the onds.

This particular granite consists throwughout of a qguite firre and
even-grained oirthogiicis=, cons=sistinnge chiefly of Feldsprars atwd oguaa-ts
with a veilry smiall mica corntont. TL shows freqguent coarser hanads aoaaed
freguent pegimntites, which ««diversify 1t sonrewiizal bul nevertlhwless
are mot in sufficient gquantity 1o greatly affect its usual uniforaur and
monotonowus character. Tarclusions nalre froaguent buat very uaneguanlly
distributed arnd are almo=st withoutl excoeprlion of anypphibolive, T liese
show the usual cffecoctrts of granite Aactioin, bcigr inn all siages of clon-—
gation, of breakage aind of sonking ailud absorption by the granite
(plates 7 and ). Toward the miargrins, nen thae lhnmestone, the granite
nearly everywhere turns [roi1m redd 1o white i1l color, exhibiting pre-—
cisely the same bleaching effecoct of limuostrona wupswon ol gre-anite that
was describecd Lrom the TThousanad Tslaauds roegion, althowuaggls thae whito
granite zone here is muclhh nariroewor tlhisaay tlhnae aaamarrgrining tlhe Adoxx-

andria granicte. Tlhe mnmnumerous granite dikes and pluags 1hhat cue the
limestone are of white granite in cvery cascec Sccoi, and are vasually of
coarser grain tiran thhe gencecral body of the rock. Fhaore aare several

of these white granite kunobs i1l limestonde su the southhwest end of
the granite mass, just owver i1he border o1 the ITanmond sheet.
T here are others necar IRiclhiville, nlso in limestone, whiclhhi anre on the
trend of the miajor axis of tlhe garanite bxody and wswhicla, addehhouagly e
guite a distance from thhe smiadn miass, are quito confidently classced
with it.

The one consideral>le excepilion to thoe ruale that thae Inclasions con-
sist of amphibolite, occurs = miles novetlh of Ciouverncur o thae X en-
body bridge road, where thhere is o lavrge inclusion of Circnaville grniaiss
of the garncet-gneiss, mubica-gnceiss Ly e, witlh ae little innterbaocddaocd
lizmestonc. Tliis is tiwe typae of (Ircenniwville raock amvost likely tao e
incorporated in the granite without mmatorial clhaangre §d charactaer

Our belief is very strong that this granite mmass is old, is of 1Tice
same typcec as that of the Alexandria I3axy bhathylitly, aamdad is 1o bo
classed witlh it
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Granite Sills

The granites of Liunckleberyy 1imountaizn, Wiaple ridge, PMdoss ridge
and IReservolicr hill are all =ills, intrrtded into the Grenville sedimments
parallel to tlhie Dbedding, micd in thhe smmne oalegory goes the great
granite 1mass wihiicla runs diagonally across tlhie guadrangle from
southhwest to northecast, together with  its outlying tongues to the
southenst. TThis greant sill naiay bhhe counveuicntly called the HHermon-
TFTowler sill, or for Drowvity the IlIerimiton sill, boecausce the grrrceater panct
of its mass lies i thint tovwnship,

Thhe rock of these sills Is of Ltweo sonitewhnt comtrasted iyvpes. The
IJermnion and Maple riddge =ills are mostly comyposcad of coarscely
Porplhyyritic girranite, coastrsest atrt thhae mmargrins. I3t thwer piaanite of
ITuckleberry mountain, Moss ridge and IResceorvoir hiall §is comparaa-—
tively fHncec—girained, witlhs o11ly trriaaces of porphyritic texture., In fact,
it more closcly rescecmilides tlie Joawurenitimia gramnite Lhan it does the
usual porphiyritic variciy. lnnclusions nre Toew and the grranile is
wvery clean aindcd homogoencols. Tle IRescrwvaoir hill grranita is oentirely
inclosed in limoestone, exceprl forr na niarrow salvagroe of garnci-g@gNneiss
on its castern bhorder ;. the Doss ricdge sill dis ninrrow and intrucded
along the contact between lhinmcestone naaud garnet-gmieiss except at ils
soutih end where it hhas garmnct-gneiss on Doty sides ol is sl plsys
infolded wwith it; tlrve ITuckleberry mouuntaing =111 laas Hhomestone on
Loth sides except aat tlhe nortly, wheoere the lime=storne pritchies <doswna
under guartzite and mica-gneiss aind the granite is in contnet with
these.

The ITcecrrimmon andcd viaple ridge sills contraast sharply witls the
otlhiers in hawving muanphibolite on one contacto. T e anmpphibolite has
been alttackaoeac witlh great encrgy by the gramite, and a el of sonkcdl
rock, often wvery wide, 1lies Dbetweoen the tweoer so 1lhhat o aaccurate
boundary» can bhoe mmaapped. Tlhhe TLhermmoar =ill alixouinds i innchasions,
large and smniall, bothh of amphibholite andd of Cirennville, aniel these
show also sharp contrast in rraspoect Lo granitae altvanck. 11 svrumaprliilacs—
lite inclusions arce strongly atrackoed, those of limmestonce 1ot aue adl
o1 Dut lictclel The garncr-gnciss inclusions anvire of the uasuinldl innjoec-—
tion gneiss, qguite like the garnci-gneiss olsecwlaesce. Tlaer dcloeratity
sugmests Ltliat tlhiecse rocks had been comvertoad into injocticon gnciss
long before the intrasion of the granite of 1the sills.

Just what the relationship is bLetwvween thie s<oalking uarr of amphil»o-
lite by the granite, and the devceclopnicint of o coarscly porphyritic
texture in the latter rock, it is difficult Lo sauy, Prual tlie Nald faacls arc
decisive as to thoe rolaticonshiag. TIlwat thea rocle of all tlie =ills is of
about the same age and consists of e sonce gEranite scems to us
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beyoinnd gquestioi. 1x thhe sills whichh bhorder suanphibolite, however,
the entire gramnite has incorporated suanphibolitic maanterial, the rock
everywhere carrying muclhh black mmica, and often hornblennde in
additionnn, the vwo comnstitutingrs fromy IG o 2o paerr cent of the rock
instead of the 5 proer cont o1 less whicly is the micn content of thhe
granite of the otlher sills. The granilized aanphibolite is also full of
largre, porphiyvritic feldspars, and occasioltal ones are fould in muanplhi-
DLolite o11ly slightly granitizoed.

Inn the DdIaple ridge =sill, witere ammphibywolite forms thhe upprer coln-
tact, tlhe gZinummite 1s conrsaly porpbhayritic aear thwe cuanphilbolite nuaad
sSo 1raniailns for mucly of thhe widilhh of the =il ; bhuat near the lowvwer
contact, whicli is agggadinst Cirenwville prpyroxonic gmeiss, it becoines Ginver-
grainad and mmyucly less conrscely prorplhiyarictic, Miorcover, tlic 1mioairtroas
south end of the sill, where Citreniville foraas both contancts, is lauaggely
made up of Anc-grained, nonporphyritic grranidce.,

The narrow south ocnd of the Llernnwon =ill is a1lso largely conapsosced
of fine-grained giranite excoept i the inmuanediate wvicinity of the
amphibolite bencatla. Ahe wider paoaarrt of thwe =il is axotalbly pporppliy--
ritic, particularly at thic noutlh.

Adthough tlhe narrow Wloss ridaze =ill is chiclly of fine—ggiradned
£granite, it also becomes coarscaely porphyritic wherre it cuts into the
amrphibolite whiclh forins part of its {loor and lices Detweeir it zuaed tlwe
Herrmon sill. Tnn fact, Lotrtly thhe DToss ricddgre uaad Ll I3attle Inill =ills
lie so close to the IHderimoinr that thwey doulaless conititect directiy witla
it mot far undergroulnd (Plate o).

The read)y attack of the granite o1 thhe mmaaphibolite is o doubrs
due largely to thie fact that thae Iatier is an igneouwus 1ok, 1t is also
gquite gneissoicdd arnd hence mmore readily peiretir-atedd by tlhwe granite
thhan neany of thhe othwer rocks. M hie ficld owvidoencoe is also concluasive
that muclhh or all of tlhwe porpliyiritic grrraumnite is o miixoedd rocles, Lasvwitagr
incorporated nmore or less nanmphibolitic amvavrerizd. e graarnet-griieiss
is also readily poenctratced by gramnite witlhh formnmiation of  injection
gneiss, but does not sceeinn o be actually digrested by thhe grrzunile as
does the amphibolite, ncitiicr is the gZranite injectingr it ovoer polrpluy -
ritic. WVe arc rather «disposcd o thhe view thiat thae graarnet-grneisscs
were injocte<d by tlhwe Toawwvoenatiamg granmitao zincd weroe adreswedy i Ltlic
condition of inxjoection gilaciss  wwhenr tlae inttrusion of  porplhiycitic
Eranite took placco. T12 thhe T_.aurcntian gramnites we lhiimrwve nncwver sceeci
any trace of porcrphyritic texturc.

FPorphiyritic granites of this type show a closce cclationship to the
green sycenites over much of the Adirondack regicon, and are pplainly
differentiates of thhe saune magmnia arnd of (lie ssoaanme agggo. T"Thae syenite
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oftenn shows porplivritic phasoeos ol its

margrins anid the dikkes which
run oul from it are ofton

coarscly porphyvitic, Tlwe sy entite also
shows large capacity 1o assimidlate nmterinl from igmicous rocks with
whicla it is inx colrtaact. TThe associated granite is quite generaily
porphyritic, It i= nnor intcended o iy tlat 1lhiis porphxyritic char-
acrer is generally due to attack on amphibolite, for qguite the con-
trary IS trwuoe. FFor most of tlyve roegion thhe relations shown are those
~rliicly formed ac o rater Jdoeptly helosw the surface than is the case
hhere. The relations on the GGouvoernoeur ouadirangle suggest thhat the
granite sills aure mere wuapswnradl tomrues froarnn i louaere mnss of sy endte
and granite Dcoloww  grrroutuaid. whhiichh decpser orosion wontlad  disclose.
Here thheoe (rennwville cover =iill psers=Eses=s iuard ohesoe maaldl aanasses of
granite whichh hhiavve worrleol 1Tacir wvien e d1ates it rmoaar roelownw, fouicd
it easicr tuw Tollow tlhie 1rocls structures aalrenedxr 1y existonee,  avaed

hence <canwe wpr alowgs tlae <bipo, Cerrmamizigr =111, 12idT¢reantiztions lazacd
taken pliwcoe Deloywyw groranrdd ] it gyt zabrorwes, 1y =savoeriite siarel 1ilzoly
gabbro Dboeriientlal Llies grrzvmiile torpigruaes  weoere fnjoected upsavivaced Do
the vpper prart of tlhic mmass, T<~wey iy tlhaese sanandl

ninsses 1thwe grraommite
was sulficicuatly fTuicd 1o rrocduce 1rready attaclk on thie rrelatod ggabbro-
ammnphibolite, althiowugIr it 11wl little <cilfoect on the scodinents=s. Tax tLhwe
fornmery casece it becaane porpbyvritic, in tlwe Latter it dicdd ot I“arther
cast much of thhe Groenville COWVEr IS oie, OWITLE LO iroaler erosion
because of uusual highcr adtitude, aad tle sucrface 1rocks of thae jnosent
day there represent i deoepor conce than thwose of the Gouveraoscur

gquadranglc. IDoublless cotaddilioiis simnilar to thiosea hoere Torareriy
existecd at the surface facthaoenrs sest, bul orosion Ins carricad the
material awas-. IXcere condditioiss sucly as thosoe 1row folrmnad at e

surface faritlier cast are sUill alicddorzreotaeed . Tl prorvprlivritic foexture
in the syenite aaicd granitoeo seonis 1o s i groareral tor e elue 1o sissianai-
lative attack of tlie syernite o1 prranite wupron ils border soclo. T Iis is
more pparticulariy thie casoe whenn tho Tsorrcler
WV hen the intruasivoe is izt Iavrgzres paaiss,
sediiments andd beconies porp>hayritic, s oy e Saratoggn gustcliranseslo
where tlhic awtiLaclc is up»orn Cironville mmdica—grncisses.

AWV hile merc inspoecilion of thhe arceal mnmap is suliliicicint 1o suggrest thoe
sill structure of thoesce graanites, Aoeladl daaaze 16 clefindtely prraove e
matter are hy no mnmcans Iaclkoiligr. 1Tl owvidlenace: i1l regard Lo 1he
structure of the TMNReservoir 11ill griwmitce i particulariy clear. T iwiss
sill runs out o A nAarroyw pointe at cthace nortla, baat st tlie soutly has
a surface brecac<dth of a milce and pluarngoes doerwvwan uander the limoesutonc
there in a broacd, roulncdded froont instecascd of coanmnnbdiong out to a proint.
There are a couple of Dharicks o fF lard pmasciss Jjan 1he adjacent limestonc

el is an diggnioeous rocks
howewer, it also nteackks cortaiin
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of sufficient resistance Lo erosion so that o proeminent hogr-bacls ridgre
of Grenville runs all aroun:l the south ¢i1id of the =ill (ligure 3 aund
Plate x0) . The Grenville strike Ffolloywvw s the pranite margiin all the way
around, dipping outwarcly from: it at aar anggle ©of about 3090 P W
we pass auround the end to the sountheast front of the si111 ancd g0 north
along it, the southeast dip of the limostonae rapicdly steceprens. bhoocoes
vertical, and tlwen shifts to northiwest, in conmnrforiity witly 1l cligy o F
the sill and of the limestone aoibove it on tlhe west. TPhhrer relatiorns
sugegest that the intrusive Arst arosce at the sowutly cnd of thhe sill,
thrusting Its way up aloiger thae (dip and orowvwding aoway tlhie linne-
stone at the soutly into prarallelisar witly o srs aaavrgrin, aarnel?l thiai, froaan
this begrinmning. it graduaally ppuaslicd its v 1o 11 ot lienst, aaloarer
the strilke.

3y

Faa
L
Y N s -

Figure 3 Section of Grenwville limestonre hog-back ridge at sout?hh oawl ool
Roservoir Flill gramnitce sill.

At thhe southwest cnd of the sill, where he phvotltograph slwown in
plate 10 was taken., the extrcinne uprper cdgre ol thhe pranitae, wheoroe it
plunges down under the limestone, is of greceinn color and grrroeantly
resembles the oirdinary grecen syemnite of thae Adcdiromnsincels roegion. It
also wcontains bhotlhh the peculiar greein pyroxoene awd thwe hros
which characterize the svenite, and allanite also. 11 is voery gqunri=zose,
however, containing at least 15 per cent of tlhat miner:el. ividdence o f
contact action is shown by the development of touritinaliswe dinn tlie ok,
but with that exception it is o guite chiaracteristic saanple o f thhe neicd
prhase of thwe sycnite. T hecre is very little of it, howover, 21 1s founcl
only a2t the extrermce south crnid of the sill, aunacd lwaas o thicleiress of ruat
a few inches. It grades into the red grramnite within e thuaclenness of o
few feet, the intermediate rock Dbeing of Dbhrowiy colonre, “FIiis  Jareswaa
rock greatly resembles the ordinary weatheroeod phasce of the syoeniteo
elsewheile and 1o Fresh miaterial could be ol>tainecl o it. Tlacre is
a small guantity of sonme whaolly alteroed fomic minoeral i 3t which
may have becen pyroxene. This explanation is rencdered rjuite prol.—
able by the fact that somec hornblende is prescecnt i comparatively

iles
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mnaltercd connditicn =o thzar it i=s guite uniiliely that thwe wholly altered
1vritieranl is Jaorszislerrete-. MTIie Ihrromaeiy ook rrows stenclily niore puanrt=—
cwe s the red granite is nppronchecd, thihe grrramite holdingg appro>xci-
mately 235 jre1rr cc1at o tlaant smmvinieral i compared witlhy 135 per cent of
the green sy elnivLe.

(1 seeing thesec relations inn thhe itaeldl et fir= 2hweargrlzt awas thhat

Trere wns 0 o1rarrow chidllicd horder of 1lve grranite =sill. Unmiistakable
Errroear sy enite was Lownad ornilay st 1thhe extvrennie soutly cand. 1llscewhoeroe
Alowner tlwe soutlaciesit Face oF lzes =111, wvwhidiceln is dts ottoan, i saoadl
thickhness of altoeroedd Drrovwvwir oecls is Toaidll Tt 110 cortain saenite. Fa o

thhe toplr of the =ill oexposurces of the cont:uct srre raare, Hhul i once
losecarlita . rvhreroe hiloe=xiizagr lizwed Iaecar cdlonmae ailonizy the vroads=ide, thie approer
fevw mmchies of thhae intrasive woele ol grrandy color zoad containoed
D31 ONCLI1IC. MNeor roxcls i1 all smirgrrres=stings SAonite wilts socei i thae 1iarroswsw
nortliceria laanll of tlie =sill. <A1l scecuy tlicroe i1 of muoivotonons el
rrznanite. #u11c] i tliee sovuatiy il as el prrziiriter ool Tz LTee Lthiin
smelvagpre of ppossible =yceciitic nwatoeriadd. . otlhicr words, thwere 135 110
signn of difffercentiaatioin withiiay 1l =ill, 1l hottoanr brelrapr o F 1he smaizice
rocls as wtlve Lo]al WRTIglicrart ctifferciitizdvion 1thiere cotld bhe 1mo mucla
tlainag ais o chilled lhordder, withiin thie ordinary use of the terni IN <>
sigr1n of differentintion ir o st CIaille]l Toeoreleaezs ras ooy 1notecd i iy ofb
thhe other silis, eveln i Lthie rroenit D lTeratioany =ill, aadltliowgsly o sivnilzvas £lainn
selvagzres of syenitce 1y e pprescoiat in tlyennn aacd haawve oscapredd notice
Leoecause of lack Gf suritabile exprostires.

T'liese granite sills todngy Ihhave steegy dipps, in conformiity with those
of thhe folded Grenwville Decdds witlwzr wirials they Jic. J2>icdl thhe Chron-
ville foldiltig proecedoe tlice arrainite irrtruasicon, o1 conne lniter ?

T san ordinaray, (laat-Tyvisnrgr =ill, i1 1rocks 110t mvaauacls ddistiertroedd, difloer—
entiaticn ay talie rrlanca 111 1he intrasive boefore solidifRoationns, grivings
Trise Lo less silicaeomiixn roclk bxweelow aniad mnoroe siliccoeownrs alsowvae, wwitlh
froeguentla o clhhilled Laoscelor represoeriting thwe cquickly cooled, nincliffer-
cntiatecd naaagzrsiaa s st inntruaaded. Wlhiere thhae Thwads wswoere steoply
tilted ot thie tinmie o f thie mmtrusico, however, ovell if sorrnre differeiitine-
Ltion tools prlace i1 the Jiguidd  anned less siliceous imntoerinl collecuioecdd
dowiniward, thie contiwt bhetweecir Ltlhias el the nieorre siliccoins kel oerizeld
above would not I»e prarallel teor tlic =steaprly inclined bhase of ithe sill
but parallel to tlhwe Torizon, zuad it weonild e ppractically iy ossilale
to tell 111 most casoes, 117o1m any surface exposirres, whoether anys
differentiation hacdd takon plauco or mot. Tz this gsarticalaar instance
the thin selvage of syoenite at the south e1nd o f thie 53111 ddoes distincels
sugrgest a chilled bLordes, sinroe it gracdes inces: 1ive grandtlc.
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This close relaticon between syenite and granite haere disclosed,
13 guite I line with the relations showa betweoen 1tlhie two rocks in
1many other localities i1 northern New YW orlo The two rocks are
closely related. are differentiated froimr @ CoMmMeor mamarnia, @ncd are
of substantialiy thhe sammcec age. s hins been 1mizuy timmes demonstrated.
But the relations showir at the IRescrvoir =ill do seenr 1o Ianve o
bearing on the guestion of the date of the folding of tlhwe (Frcor:a*
rocks, aas will be Iantcer considercd vimnider 1lwe cnptiomn af structoural
Zeoclogy.

Diabase DIDikes

Throughout northicirrin Wew Worl: thhe youngeste rocks of I vecnna-
Prian age occur solcely in dilke foria, "Tlae vi=tind roclk of these dikes
is a dense, bDlnack dinlasce, pojpsulariy loaowwan s Gerago. Ty o smaaall arren
iln Clintoin county, coeuleringr arountndl I2xiad Tiill o the DMMoonors
quadrangle, the tirrap dikes anre anoccomgsaicad by amother grrouy of
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Figurc 4 IDinnbasc adilec w-iths irrcogualaac caFL mTaereriss cuttiswges Caroctiwaille FrENC IS,
one mile north of Oshorn lakeo.

more siliccous nature, usuanlly of 1cdl corlor arwel o agr>roxinnatciy» i1
sSame aoe. 1lsewliere only thheae tryag» «likoes o Festuzicl. TThe e syre-
wery abundant in tlhhe eaasterii, and esproecially in thia maorthoeasiocrin jprard
of the regioli, and are also oonspricuarus f1n thie 1TThhornesaaaael Tslzvaaels
region, but betweenn thie two districils they ave aauclhy rarers. C >l
TwW o ot thoese dikes Ihhawve Troen 11oteal writliin tlic: Creruavoeriteirl”
aquadrangle, one cuttinig tLthe Carcriville lislnresstarne i1a 11 s i tlie-
guarries south of the wvillage of (Gousoerneorer, el 1thae otleer i tha
extremnme northern part of tlhwe el raaiesle,. 10 39131 1301711y o3 F € 21z
lake,. i1n the tongsiute of higlicr Tariel Ininngr e-tvwooin 1o ssywainipss oo fF thie

two branches of Feaver coraelko. Tlais flike ol Cerenwvillie avndicen-
gneiss. It is wwell shioawiny in ;v vaock oumt Iy 1w oo sicle. siael i
mnusuaal in that o brannclkhr of 1t cuils irvegorlzrrIys dntoy tlewe eeviclessinizs

gneliss, instendd of hawving tlhwe crrstenaryrra. sharpsiscbefinacet cltbloes Teosnax.
as shown inn figguare 4. It is A qguite typrical olivine discbhase, labradorite,
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violet-colored pryroxeoire. 1mmuclh olivine all gone to sevpentine, mag-—-
netite witlh bhiotite corrrosion rinix, and good ophibitic struaucture.

VMo <doubt theve arce othcer ropresoent;ititives of these «dikes within
Lthe guacdrangrle inn addition to Ltlhwe two seen. Ibut it is certainn that
thhexy are very infrequent, aiwcd cul prractically 1o figuroe inn the general
goecology.

Potsdamn Sandstone

There is 110 ovidoence thar auny IPrecamibrian sodinentary formnaan—
tions, aside fvom thwe Grenville serics. woere aover <loeprositod i 1rortin-
cria IWNew Wark. The cevidenice is clenr that Iong-continucd erosion
of the regioclnn toolk place i later IProecanibhrinn tinee, witly renaowal
<o f mmuch matering aaed reduction of thhe Tund suarfacee (o comparative
A1 eSS T he surface thiirszs forminced was cwven, howowvoer, only ia
the Inage sense; in minor fashion it was uite uneven, the rresiscant
Zranites, garmoeot—gmicisses, quartzitoes ote., statdinngr inn relief From oo
1o 200 fect abowve tine lower grounds oconpicd bhy the limoestolles aoaid
weoeal mica-—gneisses andd rusty gneissos. Cox tlais unaevern: surfaca
FPotsdaim deposition bhoegraln,. o e FTollowecd in its turnn by other early
Ialcoxoic Torniations.

Since these fTormatiolns woerae laid <devwvn, orosion hianas remowvaedcdd
all trace of thern fron tlhie surface of tlhie Ciowuveriewr ouraacliraaggrle,
cxcocept that mnumerous, yot goencrally iy patchies of Potscdant sqared-
stone =till rcinaadia Sone of the Iater Tormmmntions nare still Lo Txe
Fourd at rthe suritncoe, owverlying thae TPotsdani, on the € prdoensbhoargs
aquadrangle nexit nortly, aoid Taaove Lracay describecd 112 the report <on

thiant qquaddiranggle. Some ilhwree dozermn of these remnantal patches
aure slhwowvwn o the areal mmangy of the Cionnwverinaoeur ool rmaagslee . aaed
tlicre Aire ot least twice os mtany 1maonre whiclh sire aldtopreilicesr (oo
=111all to mmnagr on this scoale. TThhe InrTecoest mass praroesciit, locataed

miile nmort of EFalls Cornters, is less thhan a sguare mile 113 aar-en.

Those residuals occupy wlhat were 1l very lowest spors of the
olcd surfacoe of deposit. sprots where thwe sanmdd depposit 11rste bhegann aned
where it accumulated o gioate=st cleprila. Since the Circurwville Iimoce-
stonce is the least resistant 1’roccamndrian socle oo f 1theae cfuizaciravigsle,
eing subjcecct not only to mochaomical crosion bhuntr also o chemiconld,
crvwing to its slow solubility in -iiin ~avter, it follows tlrat prrac-
ticallx all these resicduwals rest o111 (Frewnwville Hmestonoe, TThew arce
most abundant in the gireat limesione belt which the (DOswawepratchie
river follows from OOxDbow Lo bhelow Rock Fslhaael briclge, bhiat they
arce foulnd on limestone throughout the cguadrangle.
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IPrior to the beginning of =mmid depo=ition chhemmical attack of rain
water on the limestone had oot oy loweroed its surface bat laad
also widened the joint cracks winicly reacly dosswan hrlow ground
from the limestone surfacoe, procizely thioe sannme pprocess noyw going
o1 where bared surfaces of thie P'alcozoic limestones are oxposed
to weather atrack, as thoey are in nummicrons ploaees in the T housancd
Islands and Ogdensburgy cdistrices. 1i1itor thesoe widened joints saiudd
sifred whoen sand deposition boegann, aawd these sand-illed crncks
the limestone, 1ihie sanicd mow agperperearilzggg as lurured szoadstone,
seen in sceveral places o1nr tlhe CGGouvoernour ouaicadraongrle, most nowally
at rthe IPorscdan poavchoes nenr Peabody Dridge aand at the patclhh jusc
south of 1IRock Tslivwed Dadcddzzoe. T he smauudstone fhlling tlhwe oracks is
today morce reosistalnt to erositnasr o thie cnclosingr linmesione,  so
that on barcd limestone surfaces 1the red sandstone seands out in
relicd, ond the roescmblalnicoe is wvoery siroialyw 1o the apgp»eanriuance of
dikes cutting the limestone (plate 11 ).

In some of the Iarger
10 to IS5 fecet of smuddstone is =liow-ii, Trut i1l mwoest of thwen thae thick-—
mess is mnmiucly less. T he rock wiuries maucly iz the
sures, and within the =anne

iz
mniax bhe

sancdd=stone remmnmots i thickiess oFf fromm

«1ifFoerent expo—

CIXLIONSLITC. 11 is somactimes rodd, some—
tirmes white and sommoetines racd aad white harsddoedd. v i wwsuendlys
very thorowuglhily coentecd v11cl witrrcolurs, ratt locadlsys tha Trase,
where r1esting o the liimestone. is voery oalcarcowns and wealoly  re-
sists crosion. Someae

coarse colngElonicormatoe occurs, WAV Ihwore this Is

apt to be wvery angular aind to show litthe ag-—
bhasal conglomaerates ara versy local,

basal the pebhbhles ware
trition ; inn fact, thesc

lics ix Il -
lows in the Timmestoine surface, il scent  surcelys tor bhe so-callacl
residual conglomaoarates. LClhee augzular pobhlbiles aure citlver of Crren-

wville qquartzite o1 hared gineiss, o1
congloimeirrate occurs ahbhove thio
more rounded.

«lsec of witroeowus sanddstonc, A T e

ase tiwe proebhblfos are goenoraldly naauvch

[Trom IPotsdam west to Clayton the PPotsdann sanclstonae
is ratherr thhin, and in places wlhoere the Tecoamlsriaan loaas
onn the granites and gavrnct-gmcisses Tor oxsample, 3t
fail, and the Theresa formmation 1
Potsdamnm the fTormations rapricdlx

Ferramamtiennnn
wras Llrigrlacest
iy ontiraels
o1 thhe I*recami»rina:. To<ast of

thickeni= I» the sunccessive addition
of beds at the basc. Ty othaer words, the thilzvy fornmation present

from Potsdam to Claxton represents only the simiruanit o f thhe for-—
mation as it occurs more to the castwarl. Tlhis upprer rrortion con-—
sists Iargely of somewhat calecareouns, not extra-resistant saudstone,

of brown or white color, carries marine fossils sparingly and seems
an unguestionable marine formation.
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The sandstone foulrxd in thhese residunl partches on the Gouver-
meur guadirangle ditfers fronn tlhie albyove in color auanicd in bheing wvoery
vitrecous and hiard, and noncalcareous excoopt locally whiesy i im-

nmediate COoOItict woitla litnestonc. FAN LTSRN Llocks=s o f Iyzun-el L=t |
sandstonne arce also fouwund as prebblos i1 e rvsal congrlonmeralaes.

The phenomenn arc uite aas thiey nire it thhe Ulnvasmngd 1 slaonmds region
and, as slhiowvwilt inn thie roprort o tlhiat discricr, sugpreste 1thhat this lower,
hard saindstoirme is 1raterianlizx older ol odres oarclizrreras Potsdany of

tire reios, althouwuzly it is ol thwouaglait o o olcdaer (e thae bhasal
1>OT LMo of the 1 o scdazuan sl st o L Tliixtlor11 Corrinal n. It zulse>
scomns to 1»e i 1nonmuarine aaccourmaaloution. T lees ewiddoence is not ot
clear, however, as to thhoe prrocise signiticiuaicee 1o bhbe attazoliedt 1o the
obscrved pliciiocnacia. Pt i~ gguitle cortzin thhat e deoepo=sit of the

sarmncd 111 theaesce hhaollowss of tlice oldd =urface was ot innnceddizacly fol-
Towecd by thwe sauaids wliicias fornt the areneoral Trotsdiuan of the region,

bBut thhat o titnme intoerval Iay boetwswoeoin. ALt Tee s Llais wwvans o lossgs
interval, o merely a <comnmparaltively short oe, is ol prroescnt 1ol
Krnowia. T he writcr is of tlee opriniioiy tluet tlhee o31ale-rm =11l aoere iw

the approxinate cqguivalent of the Dbhasal portion of the foriuuoation
as it appcocars i1n ChHintoilr couniy, a1l iant tlae otlicer 512 lilsae xrauaance-
is equivalent to the sumnmiit, aiicd that therc is nothing hoera ooguivn-—
lent to thie mmiiddlie division of the formamation in € lintormr cowrnat )y . Tr
is quite possible, howewver, that tlhicre 1s o bryoenk Dbhotweenn the lower
211d mmriddle divisions of the fornation thaeroe, maawd thhoa wileeole forasna—
tion is wery thicls, aat least fromm 1200 to I500 ot T'licre i at
hand today wvery LHttle dircct evidencoe in suabstantiadion of the abbrove
opiniorn. The genceral INotsdanm: of 1this northhwoestorn areit is woeiy
thin and is thhe vwnagquestionable eqguivalent of thha extronie sunaanidt of
the formatiocix i Clintoin countwy. TTIhhe prrocise ogge o f 1tlace Trrisnd
sands of these Ihollows is mwua ontisclyx opren cqquestioin.

STRILCTITUIRAT. (GIOOIT_ OGN
Strilkte and Dip
T he general strike of the (renville rocks acroess 1lie € ronmverners
quadrangle is to flicec nortlhicast arned the pproevaloeont dip is to thie et
west. ITn thesc 1Lwo resprecis the stryuciiunre is il clorse accoosied witia
that of all thce surrounding cuacdirangsles of the Inmmmerdiate regioan.
Thoere is a considoeralble anmnyowunt of swoerving in thhe strilke Eraom pplace
to place. Thus along Ltlhico southhorn margin of tlhwe qguzcdrangle 1oarly
northh strike prewvails, while =2 miiles to the noirtli it s swoervaecdl o =2



GEOILOGY O TIF1IZ GOLLITVIEERINIZUTR OQOUFAIPR A N GTLLT =51

direciivn 1molre nearls east. Tl svrrendl mmangs» prlainly shows thhe general
nature of the =strike within the gquuaedrangrle. aid ils somewhat carving
character.

In cer1tamnn places strike directions=s wlhilichh cddepart widely fromn this
general one are found, bhuat in the greater mmunber of these thhe chhanges
are locnl oiicdd rapricd, the strilsae sswingingr rownixd througlh an arec of Lo
o1 morc, and the exprlaaintioln i tor Taxae Femtinad i3 the folded chnarnoctoer
of the 1roclks. as will Dbe innmuacdiatelsy =licwawat.

TThe 4dirs wvary 1mautichh i anaouat. ba e seldomnm less tlaaay 25°,
a2 over the grontery part of the qguacbriuagle awvernagre at least 45,
while often thexy e 1much steeprer Ll vhae ruanet. 1Depaur-tiares Lo
tlhie usual northwesterly dircection are oexcoeptioananl. are locad,  nuad
againn, in thhe groeat mmiagjority of casces cann I»e sThownn to hhwe diie 1o thae
fact that the rocks are closcely Foldaed aaed that thhe folds often show
sharp pitches, sommetinies to the northeast, somctinmes Lo the south-
west. M stucedy of thie arcnl g woarlil distinctly suprrest the close
folding of the rocks, evenn were direct ovidance of this Toldiings ot
obtainable 111 amnmple mansure inn the Gelcd.

Foliation
By foliation is meonnt the praarticulag iype of clenvage whiiclh is prro-
duced in rocks whichh aure subjoeciod 1o grent pressure 1inder suach
conditions that they corystallize, or recrystallize if thwey waore adrcacdy

crystalline. T v mnnss of rock comnmpresscd aar this fashion, tlhwe toin-—
denncy is to dinninizl its extont inn the dirccetion of 1l prro=saroe. auacd
to increase it 113 thhe plalnne at right aameperlos 1o thhe prressuare. W Iy

roclt recrystallizes under such pressuavaes, asiaally certadn scalys amin-
erals, such as the micas, or certain fibhrowus minecrals, sucly s the o hi-
holes, are formed. TThe scales or Mhres so produacod will aresaangege 11wea--
selves in accordance witly the prressuare «dirccotion @ the (Tat sicdes of
tlhie scales will ATl e aligrnned in tlhe prlauate at rigglit magles to thie ppres-
sure direction aid thie long axes of the 1ibraes will also lice in this
plane. Saclh aan aurrangaoament of thesoe mmrinerals resnlls in grivingrs Lo
the rock a muacly miore ready ocapsacity Lo Ssplit i the dircction of tlhwe
plane at right ang'es to thie pressurce <ldrccoction, thizu 11 oy other
directioln, this capacity being a dircoet result of thiae proculinar aminaral
alrrangeimnciit.

Obwviously thhe perfection attainoed bhy-such a cleavagse will doeppoencd
upon the produaction of ethor scaly 17 fibrous rinerals i gQuantitys
in the rock. AT IE1r cdiminution 111 their avmount thae cleavage bhooconmnes
progressively less good. Thus the differciit schists and gneissces of
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the Grenville series show great variation in the perfoection of their

Tolintio?z cleavage,., acoordilngg to their sninceralogic malkce-uaps. The
pure limestones, and muaclhh of thhae gmiranicte alszo, lack siicly minerals,
z211¢cl shhiow little o1 1730 foliatior. Cincisses aind schists aure folinted

rocks, the Iatter jin geoewuocral witlhhy, nnore precviect foliationn than the

formnner.
AV herever kinown the (renville roclks avre completely recrwvstallized

and strongly foliatoed. A corrain combination of pressuare auncd tena-
perature conditions is reguisite inn ordoer to produace suaclhh a complete
alteration in o widesprrend and woery thiclk roclke serics. Linder wvory

grent pressure thorough rreorysitallizationn nniay be bhrougrhy aabbout with
only moderate tompror:ature=s 3 wiltlh less psress=smirres highoelr tomperature
is rrecessnary i order to prodalce ann equivalent eifect. Ifxtrenia
recrystallization such as thhwe Circenvwville seriecs hwas expoericnced is pprobh-
abdy producecd oniy uandoer Fairly high temperatures,. irrespoctive of
the pressurac.

Ty cdistricts where thie rocks lwanove Dbhoeoecin folded. as o result of
strong, Iatoral compressiaon, =some recrysiallization aond developaanaent

of fToliation often talkes place. AW Nhhere the Ffoldded terrane boecomes
invaded Iy considecrable masses of igneous rocks, veory pronouncedd
foliation may be incduced. Such folintion wild have stecep inclinnation

because it will forni in the plancs at right mpzles to the direction of
lateral commpression. 1t aprprarentily can not everyvwihore lie pparallel to
the bedding plances of the sedimentary rocles, bat mmast minke an
angle witlhh thein, especially atwoingr thwe orests sl trowugeshs=s of thoe
folds.

FThe foliation of tlhwe Grenville srocks sccins evorywhere pprarallael (o
the bedding. MNeither inn INew YWorlk, anor inn Ontario o Oueboce has
any instance of «<discordanaca Dhetwoeoen the two ocver becenn roported s
far as I aixr aavwarge. 12z rthoe <iouverncecur codistrict this pracrallcelisin
Detwvween the two is everywhere nmuanifest, DHothh possessinangeg thhe smamne
general northheast strilce saamnel perrthwoeste cdips. TTIant  the racks are
strongly and closely foldad will Txe Llater slhiowinn : nnovoertheless this
prarallelism prersists throughout. At is cdifficalt ter: soee PPow thhis coulel
e true had the foliation ariscen as @ result of the Ladloeral ppressures
which caused the FFolding. ATiller lias usedd thris prarajleiisnn s oo
argummrernt o support his contention that tihie Crirennville rocks aure a
general not greatly Foldedd. T o those wilhio boelicve iy their goemocueal
foldecd condition. thhe conclusion scewns irresistible tlhiat thee foliattion
must have preceded the foliding ancd that the rocks vwere alreacdy
recrystallized aaad fFoliated ot tiwe Etine whoen they were foldel.,
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fnstead of having hnd the foliation produaced as a result of the fold-
ing. Rocks already foliatcd, and witlh foliation and boedding parallel,
could concceivably have becomoe folded without the destruction of this
parallelismm.

Dhfany years agmo Wan Flise dircocted attention to this concordamnce

of foliatiolr ol Dedding inn 1the Nvdirondack Grenville, aand was, s
far as I know, the first to suggest that this might be duc to mere
downyward weight of overlyving rocls, unaccompanicd by side pres—
sSnrc. Tde soays :
i} In the formmation of schistosity prarallel 1o Ledcdingr. which occurs
in part of the district, vertical shortening and conscoguently horizantal
elongation bLelow the level of 13120 latcoranil stress, may have boguin 1the
process. AvVhen thhe roclks swvera subscoqguently folded tlie difTe-i-c111
degrees of stirengtly oI «(diiTorentlsy indarated LBoeds evidently controllaed
the direction of diffcerentinl mioveimcne, and tlace prrodliacliogn ofFf cleaw-
age parallel to bedding was thuas assistoed.?

TRecently W&o T, ZTiller lins ddiscusscd 7 IToliatiosy in tlie Precamalsrinas
of DNew S3Torlc.’” aind IR. AL T2aly laas sefewvecd tor tlae region as ol
axf 7 lomned nnetzunorplhiisiag 7T ones incidenitall 1o muan efadbormaioe

ilMlustration
DT iller mugrues tluant

discussion of the classification of oictmviaiorpliisiaa.®
AW e are thhas forced to the only adterniative concluasion, amanely, tlhaat
the Grenvwville foliaticn was doevelopoed (duarinng the orystanllizzation o f
essentially horizontal strata uncer heawvy load of overlying mmaaterial =72
T he fact thiat Ihe bases aa prart of liis arguaiaaciat onn thhe contention thnal
the Adirondacls: (Grenville is esscntially today i aun unnfolded aorncli-
tion, whicly doe=s ot corresiaoinncd withh o helicf., doces ot wvitiate the

remainder.
IDaly urges
parallel, inn o terrane of recrystallizod sedirnnyents, is
dence thhnant the recrystallization took place uander canditions of simple
meoere dowvwnward weight of the owverlying secdineiats, andd
wiichh the prrocess is i1Toes -

that the 1merce fact that folintion =il bhoadding aurc
Prrizazee FaroTe evi-—

loading, the
adduces the Adironcddacls region s onnea it
trated . * e explicitly recognizes that 111 regions occocupiced by the
1ImroOst ancient Precamnmbriang rocks 1lre sedinents rost o, zriael aare 1aiicla
invaded by igncowus masscs. witlh the produclionmin of a2 considaoarablae
amount of contact mmetanorpphismm annd o considoeralsle Irulle of fnjec -
tion grncisses, and thhat these cfTects auroe to e acdeloecd 1o those of the

load metaanorjphisin.

2 y6th Ann. Rep't. TUJ. S, Geol., Swur.. p. Z73.
=23 . J. BPLiller Jour. (zeol., v. =4. p. S8B77—Oro.

TR. A _IDaly Tial. Geol. Sac. Smer., v, 28, 10, 37554718,
O, cff.. . SOF.

O, cif., D. 4OO—.

Y]
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Tlhie wwiriter guite agrees willr Lliis wvicew of the origin of the [olia-
tion cleavace of tlwe Grenville roclos. It mlwould e noted, however-.
that the whole snubjoect is Innvolved and cliflicuile, thnt lnck of agrecrent
Pprevails i1n regard to it, aviacd thhat precise lkknowledge is lacking:. Tl
above wview secnis Lo us that nast promisinge ald ppPlarusilyle explana-—
tion of the correspondence betwoenn bedding and foliation, such as
we have hhere, whiclhh lhhas yeoet beenn offcuecd. If it Dbe truc. or o closee
approximation to the truth, certain impoirtant conscaguences follow.

Inn thhe fAirst place. it is necessary to assumme tluant, at tlhis very cecarlsy
eriod iin thhe cartlhv’s history, its inner heat was aoaaclh nmocre promi-
nently efTfective comparatively near the suarface, than is the ocasoe
today. ailnd as Ilhas becit thhe cntsce all chivouglyr the later prart of greologric
tiimace ; the rrate of rise of tempreranature i passing boncatrh the s face
1must hhave beenn considerabhly anore rrapid IREEIRE] it prrosceint. 1TThis
assunirrtion 1s necessary bhbeocnuse elsewhoere Imdoozoic zinced lavtoer roeles
have Dreemn buricd under au thickiiess of fromwe 25,000 1o 30,000 Toecl of
superimposccd rocls materinl without underiroinge Ay recrystaullizaction
whatever, or clsce in only riflinng sano-uant. TThere is 1w ewvidoence that
thhe Grenville rocdlcs whichh today appemr at 1thhe stivrfarece waoroe ovaoer
Duried any decpycr thain thhe abhove aumounts ;1 uitle Ppxossithiy thwe warial
was not as decep. Paly cxplicitly adimits thhae mioccessity feorr  tlyis
assumption.

In the second place, since the Gronville rocks Innvwve Dhoein closclys
folded, uander conditions of higly 1lateral comnmgp»ression, 1f 110t ewvery -
where, at least over a large part of the territory i1n whiclh thoey uao
found, it follows that thhey nimast have becenn folinteadd bhefore they swoere
folded. Having alircacdy completely recry=stallized uinder pressuare,
they either did not agniin reccrystallize wliciar thoey werae [olded aunecdaerr
lateral compression,. or such rcecoerystidlization s <did then take place
was controlled in direction by 1liec alreaddy-existingg folintion, andd
followeaed that, ianstead of conforming ocvoerswhoere to the plane at
1right angles 1o Lthe direction of comIpiroession.

The graunite—gucissces of thhe T .ouvrraenntiauinn aure adso forliavted, not
strongly so because of thheir commprosition suavad hence siarall comtent of
scaly and Abrous mincral prariticles, Ibhut as thorouglhily aus Ltheir mmiau-
eralogic makcec-up altows. A licir Toliaticon ix everywhera parallel to
that of the bordering (Greuwville, 1uadd thaey zroe aouvelys 1viare prominently
and uniformly foliatcd than aztre the micmbers of the Iater grotgs of
igneocus racks. T he gabbros, now amphibolites, whichh  precedoech
thcerm, are much better folintedd, ocnunse of their abiomcdant Irornbhlerncdde
anc lesscoer, but still considerals>le. micoa contoent. T lhioesce gablraos arc
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sftrongly infolded witlhh the Grenville rocks and their folintion follows
the curves of theoe T1olds. It scecimis likela, thicrefore, thhat their folia-
tion also was produced uinder conditions of meve dowintwaird weiglee—
ing instead of under lateral ppressurc.

It is quite po=ssible that the intrusicrr of the l_auurceniian granites
was responsible for o ceortain ammouni of the folding sliowir by the
Grenwville rocks=s : nuacl it is quite prrobable tlhat the grranite intrmasions
occurred while the side pressures wore inn opreeration and thwe Fololigs
s oing o1 Tt is aldso in the highoest degroce pprobhable thaat [olding
continuec long after thhe grrandte innjoctions ik coascod.

Folds

WV hicre rocks aire suabjoctod Lo pprressurae of suflicient oauaaonint sl
duration from the side, tlhey shiortenmn thheilr externt 1 the direction of
the pressurce by wrinkliningee o1 foldiug, suchh folds trendingr inn the
«direction at right anglesxs Lo the pprrosstiaire. 111 grenneral rocks ¢ ot
fold at or very noear the cartlhh’™s surisuwe =since thoere tlwey arc oo rigriecd
andd Dbrittle, so that they firacture czvtlrers tlazzar Foicl. 1cepoer daown,
mirder the load of o suflicicinit weight of overlying 1rock, they are less
rigid and bend ratlzer thaoan Droeads. LU'lie foldilvge vy Troe only prentle,
but if safficicntly groeat pressure civdares for o longg cmnough tinie, the
folds becomnme increasingly’ nmiore prinnclied zeved noae Ligpgrecde IfLxcoessive
PpPressuarces 1mnay so princly then: that thhe tweo linnabs hoconye nearly or
guite pairallel, the «dip in the smaane dircection andd of soalbhstoamtrindly of
tlhe saime aamount on the two sicdes. 17olclizrgr of Lthis ty e Daos arsunlly
Leen styled *° isoclinal Folcdizzgyr hhoecausce of thhe simmilaricty of difps on
the opposite 1litals: Wivlhiere a serics of rocks lhas bhoeen tightly piached
wp into o successiolnn of such isoclinnnl folds, aad subsceoguently the
Eolds lave becommoe truincatcd by long-continued crrosion, the sarfawca
exposures will consist of successive 1rock Dbods witly tlhie saane cdip auared
strike. In recrys=tallized., nonfossilifterous rocles, s1ich as thhose of thie
(Grenville series, in whichh few or 11one of the indivicddual hwoeds presciat
clhiaracters so «definite as to enable the cortain identification of the
ed wherever it may occir, it hoeconmnes an oexceocdingly difficult maattce-
to demonstrate that the rocks aare actually folded. M series ol
unfolded rrocks whicly lizvd ecty Ltiltesd]l s v whiole el tlienn eruancnctedd
Iy erosion would consist of successive soclk borls awitla thlae szuane Jip
and strike, zuid would rtlhias prosciit o very similnuge apsperearatce to the
other (Agures S—B).
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Most of the mienn who have worked in the field on the Acdirondacls
Precambrian have come to the conclasion that the Grenville sceries is
tightly folded. in isoclinnal fashion. Tlhuas ERemp., Snyvth, Newlaid
and Cushing have repeatedly stated this to Le their view. ATore
recently., lhowewver, \WW. J. RMiller has urged that over much of the
region these rock:s nvie 13t strrongly folded, arxnd that suclh folding of
this character aas does exist is local only. instead of being regional,
and is due to the local effects of ipncous imrusions instead of Lo

regional Interal compression.? 12aly also hms exprressed tlie view that
in many paris of Cannda auad of the Ssdirondncks thhe Cirenwville is 1ozt
=Zreatly folded. Dbhut lies Sather Hat o zuid coanpraarratively andistuarbed.,

Deliller Thas sugrested o contrast between tlhe Adirondack regrion and
the Thousaid Islands region in this respwot. goanatings 1that the (Gromnm-
wille is miore Tolded i the latterr arcea tlhwan lw thinks it is i the
former.

WVVithin the Gonvernceur quacdrangle the oevidencooe tlasanr the Cirvenn-
wville Dbeds are closcely folded is excoeptivanily cleoan. Ll
are muuch less involved withh iggncous 1rocks than i nnost of northoern
IWNew York, aiuwl occur in long aud wide Dbelts, witly abioidiuiat e@3c)xos—
ures. T hese structures will be doescrilb»oecd, ol tlhicir hearings on the
general guesLtion then soeot fortcla.

Adthough there are many badices of incous rock within the ¢uad-
rangle thexy are generally ol small size, anid amanny of thien are <ills
instead of being cross-cuttilngr bhodies whiclha <l mrot @l odldl interforoe
withh or disguise thhie sedinientalr) Strtectuare:s. 11 ger lr»odics o

scdinients

initcin—
fere to the extent of causing sSone curwvatuire in the strike of thoe
sedinientary bhaeds, bruae cthat is adll Awcross e novthern prosrtion of the

quadrangle is a ncarly anintcerrupted Grenwville soection, Darrokoen only
by the sills of az2unprhibolite zuid grandite whiclhh fo1mmn MMaple ridygro.

MAs the areal mmapringg of the uswdrangsie prococdoed, Jocanlity aftar
locality wwas found whoere thoe grenmeral northcecast strike. oaicd 1naorely-
west ddipp of al>out 407, was interruaps>tecdd Iy a slaasg» Ixxeiacd i which
the strike becaime mnorthhweoest aangd the «lipp norchoeasc. Sucly A swwintgs
talktes place at the Cole mince., For example, in the pyritic guaartzice
and the underlying limestore. TThese suaall Folds alwwagyss stuswod
strong pitch, auicd scemed nost naturally expliainable as sieall, sec-
ondary, pitching folds o1 the linbs of Iargoer folds, Saucla zmwpsproear
on the map in bhut few places, paritly Dbecausae maanny of e wenre
oo small to iz o this scale. jprartly bhecausoe thoey ocourroed wwitlhiin
what aavzwe mapped as single formmnmation:s, the contrastoed beds boeisgs

1 Jour. Geel.. . =za4. p. 5BS-o3.
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too tlrizr For seprivizefe 1Taaagyfsizais. There morrae nmuiEuly sucly simadl folds,
for example, within the belts mappred os impure linmestones.

Another frequent observation was the disappoearance ofFf o given
bed. or formation, nloing thhe strike. Tlere also the imprression invari-
ably givenn was that the dis=appearance was <due Lo the coarriage of
tihie bed or formatioinn below ground bhoecomase of a pritching fold of
wliiclyr it was thhe central meimmbeoer. T prlavces 1t waoas possibhle to actunlly
demonstrate this, and to follow tlic horderiizgg Dred as it foldoed arouwund
thie end of the disappenring onc.

O the westernn border of the guadirinmgle several oxmuanmples of
unmistalcable pitching folds wore scen. A smaall syuaclinne i Iinrd
gneiss, withh Bhmestonoe abowve mad bLBelow, witly southwoest pitey, 1nany
be secn at the west mnrgin of itlie sheot, just avovrth) of WNWatural IDoan.
A similar one occurs 2 aniles farthoer avortis, sl €0 thhe prolongation
of this Delt on thhe TXmamnmmmoined sheet T3uddingtoas Ians 1rcoconitly roelferraeed
inn the following words - “a nnarrow Dhoelr, here called 1o aidlsow
Delt, inn the towlny of Antyweryy, ranning fromn: ITalls Cormners Lo Orxlhow
— this is simply the northwest il of zin isoclinal sy ncline of ghnweiss
of which the Kecne-Antwerpy belt is the southeastern linmb, the two
limibs connecting witlhy encli otlier along the strike at FIalls Corners.*™?
It is the apex of this syiicline whiclh lies within the Ciounvaeriicar
quadrangle, to which referenncae is hiere muade 3 aaned it is to De obscecrved
tliat DBEuddingtomn’s intcerpretation of tlhie structure is  precisoely tlhe
saime as that lhhwere sct forth, althhougly & result of invdoependent mard of
subsecuuent work. FTlhiere arvre other excellenit examprles ol thhe sasnc
sort of thhing o111 tlie T-Iainmmioind s=slhect.

DMuclh the clearest evidence of larger scanle (Grenville suramicluires wiis
obtained in the soutrthecast prortion of thhe qquiudranipsle, auwd more praoa--
ticulariy along the contact lince bhetwaoon limestone angd garncect-gneiss

1o the south of JIZdwsvwarvads. TMTucily of this toerritory INewlaoncd  aoaaed
Cushing wvisited togetlher. AW e woere cquuite i harnwaony i regranrad e

its testimony, and Noewlaiiwd has since ppuablishhiced o sectionn across the
elt, i illustration of its stracture.™

A great belt of garnict-grnnciss witlhh e wicddthy of 3 miiles or mmore
comes in from tlhie south on the southoast cormner of thoe (Gonvernoeu:r
guadrangle. T o the north tlhiis great hell pitclhies cloway serid cddisicgs -
Ppears under the limestones of the Izdwanidds Deoelo. Tt nuest e313ly pritcolies
down as a wholce, bhut its westessrrr margin is characterized Iy innfoldecd
tongues of Innestone and gaaarnoet-gneiss, which are minor folds on iheae

2., . State IDefocuasce Couwuncil, 13ual. v, p. 3—g.
=N, VY. State [Defensce Connceil, Jial, = p. a3
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west limb of the largre one, and show tlhwe same pitch. The strike
is somewhat east of mnortlhh and the dips are to the west and fairly
uniforn, some 32I5° to 457 M wery prronvinient narrow tongue of

garnet-gneiss is =howir on the Gouvaernour aags its fBuaal termmination
being just over the bhorder omn thhe IRusscll quadrangle, witlh a great
infolded tongue of prure limestone scparntilig it frowmnm clye 1m1aizz maasxs
of thhe garnet-gneiss, the termnmniinatioilnn of whiclhh also lies o thhe nnext

quadrangle. COutcropprs are nunerouss, atcd 1lhie ficld evideilnwce seemns
clear that the garncet-gnceciss forns o greant anticlinne., witlhh amnaary suals-
sicliary anticlines on its fInnlk. sad thnt the hmestone overlies it It

s the dowvwnward pitcech of Lthese sulrsidlinvgey anticlinnes to thhoe nortla,

N,

\\\\r

[T
5

A
ARSSN

IFigruare 9 Sketcly of Twe Tealelael
linicstons atd garnct-sgneiss sowuati
O f EFdwards gacrnct-pgneiss dottod,
Tinmestolze uanshiaded ., shiowings thice
ature of the DBonndary bhoetwoeons
1l twr arncd the Ppositions of 1hwe
sccticomixs slacswas i Agwire ro

and their disappearance onc by once Dboneatlhhy thie limmextone, that is
respronsible fo1rr the proecutliar contawet linne bhretween thhe two formmations,
and forr the increasce inn Dreacdth of e linmestonne bhelt aat the expensc

of the gamet-gnciss in going north. 1TTlie miost ddecisive evidence of
the folding ancd of its naturce was obtained wwhoeroe thee limestollie wiraps
arcund thhe encds of thhesoe disaprpeiaring tomgmaiIes. I Aguare o o sketch

of a portion of thc contact beaetwecir thhoese two Formnmnarwysmninas is shovwn,
on which appear the scction lines of 1he sections shown in figraare 1o

These sections show clearly the nature of the ovidonce. Tnn the
section .4— 7, made near thie northerly point of Lthe gramelt-gneiss, the
limestone west of the iiciss AdAipsped to Lthe weaest wihile thhat cast of It
dippped to thcec east, alnd their =trikae wwas somnewlzgg ddivergoent 3 i face,

>
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So
as the limestone was followed around tlhwe fromnt of thhe garnet-gnceciss
tongue its strike steaudily swerwved in paraliclisinaga with the contact.
Ms thhe east miargin of the grrciss was followed to the sounth from
thhe sectioy line -7 . this easterly dip rapidly stecpened as in sec-—
tion B 2, reachad arid passecd tlwe wvertical aus i «, and therae-
after becanie =« west <dip which steadily beocanmie less steep», Till it
reachoed substantial accordalnice withh the dip on the west side. Sec-
I I slhhows o close approxinIation to this condition, aud also

tion

>
TRC LIRSS elae candl «» ¥ sl Ppitchinias Lertel
of maronct-grreiss.

Figure 10 Scoclions M, S, OO0 zvaardl

represents o Ssection across ai isoclinnnl folcol. TTle: scectiomns simmply
represent stage=s in a continnuaous process. TTaslclinrg is suggrestad by
such aa section as 2—77, although by ditself it would e impossible
to say whether the structure wywas anticlisial or syncelinal ;3 but whan
combined with the othaer sections the evidence becomes conclusive
that we are dealing withh n closcly pinchersl anticline which pitches

north.
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T hese sections are acroass oie i the subsidiary folds onn thhe west

Iinnaly of tlhhe mamintn Coldd. Seaections across the downward pitclring snout
of the nwmin fold, oi1n1 the Russell sheoet, however, are of precisely
the sSanie Tty It 1ollowvws Lt thwe lmiestone of the IZdwards belt

forms aa sxynclinoe, aard that the tongue of limestone running soutii-
west i1ito tlhie garncl-gneiss, 1he one s=lhwownn an thhe sketceclhy (fAgure 110 ),
is a mminor syuncline o the Aank of thae anticline of gueiss., INFewr—
Laiicd lins pruablished o soctioil o exprroess his convicition that the
Edwards linestolnne bheltr Inas =y nclinnl struactuaace 38 aaaed our section
= < (fAgure 11) wWwhichh rans across two of tlhwe subsidingry grariiet-—
gneiss tonglures aticd shovwws prart aof tlhwe aniniu anticline e thwe extremc
enst, gives our intoerpratration of the grenceral siructuare, o1 whnt scoens
to us concliusive ovidonoe.

Figure 11 Secticn showing  two inioldocd mmbdinor synclinnes of
limestoie, between anticlines | of garnct-gnciss, on the flanlk of the
csreat [old of garnct-gneiss which is partially reprrescntedl at tlhe siglst.

ANIthiin thhe Toodxwaniircds limestonoe belt, 1 mile sonatheast ofF "1Malewille
(see mureal map ). ot considerable knolr of rosty gneliss is domncd waps.
The structure is clearly that of ainn anticlinand dome, arclhr@ed wyr witlain
theae IImeoestone as o subsicddiary simiall anticlinne i thwe Faottaoan of thwe
Iimestone syncline, and witlh s very rapicd pitociy Brelow  ground ac
Throth ends. IDuddingrton also considers, fromm independoent worls, tlhat
the structure here is anticlinuned = T hcoe genceral dipy of the schist and
of the surrounding linmrestone is o thhe mnorthwoest excoept at thhe encds
of thhe doime, wheoere the schist pitclhieos e low grisosnaacd. At these jroints
the limestoilnle wia»s rownicd the crnrds of the schisil 31c ] wariations in
dig» =imilar to those wiiichh Twave just beony cddoescoribod ocozn.
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Talcwville Cuts

The IEdward=s hiranch of thhe Neoew YWorls Central aaid HFludson Riversr
Railroad ruuns tlirously, a narrow belt of Ihhhard pneisses, forr o mmile
zzt1ncd = Iaalf juus=t east ol T alecville, o baelr whichh lies withinnr the linme-—-
stone series and is oclosely Dovrdercdad Ty thie talc aancd zinc depprosits.
T Ire surfnce of the belt is muoderiately rugogocad ancd tlhwe railroncd hhas
made freqguent roclk cuts. T wo of these crtits are scguarely across tihe
ends of minor f1olds, witlhh strongs northerly» pirch, whiclhy show oxcel-
lently iinn sccotion. £ slketelhh ©ofF thhoe relations shoawywn inn one of thhem
appears i figure 13, aaed tlhe other 1Is wery simmdlaon-. The scovion 1S
noear thae nosa of the fald =so tlhat, while the dip on flie woest limd» is
1mormral, thar o1nn e casxt s 1000 yoet swuiyr arcrcuanncd 1o parallelisna

ITigure Iz Scction and sketcly i pitching isoclinal  faolel
to illustrate tliace 1mnanyer 111 whicly pitclh carries o bheod bhoelaovw
mround ; thhe Llinne of owutaraop of thoe ridgre 0 f roessstant rock
formed on the left flank of thie mainn anticline is wvery
similar to the rmacgrian of the sEarnct-coonciss LI LIS S
shown ormn 1tlie sketch in Agure o.

with it, =:ancd the conditions ropresceniced aorre simmilar 1o Llhio=e sliosaa
in section -~ —~f of figure 10, The raock fawce 323 the cutl is 10 fact
Ihigh =a2u1id many yarcds long, <o tlhiat aa fold of moderante size is hwere
shown, instead of a mmecre prlicactions.

FPlications

Mlany of the Grenwville beaeds are intricately contorted auaied pslicnted.
ATillexr states it aas lhis exprericnice thiat suaclh pPplications arc largely
corifiinnecl tex the linrcoestolae Irodds® Tz oWl exproericnce is so diza-

1 O cif. p. ZOS.
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GEOLOGY OF THE GOUVERNEUR QUADRAINGLE 63

metrically the opposite thiat a spoecial point mnmiust e swvade of ik It
seemns to us that the limestones show suclh stimactwaarmes Icast well of
any of the Grenville beds, anc that thhe guartzites, ecspecially ine thin-
bedded members of the group. show thhem beskl fuan ocasional
banded limestone, such as that showiy in plate 1=, doss slwow cliciia
wwell, but that particular picturc was taken boecause of its excepprional
naturc. Such thoroughly aind bheautifully plicated limestones as those
of the Idastings serics in Ontario consist of rrapicd alternations of
limestone and of para-goaeciss, aiicd 1ot of prure limmestone ; aunicd suaciha
impure limestones do oftenn show plications excocollontly.

The evidence seems quuitce conclusive that tire Grenville rocks,
across the entire widtlhh of thhe Adlexaundria I3iay, Flanimmoid, (zouwver—
neur and Russell guadrangles, lia il o =soeries of closely pinched,

isoclinal folds. On the Canton cguadranzsle, just morthh of Idermon,
Miartinn reports the Grenville ais closcly Folded, witlh somme folds of
unusual type ® O the ILalce IDonapasrte (quacdrangle, mrext soutlhh of

Figure 13 Section in_ railroad cut ot far cast of Taleville, aacross tho
nose of a pitching isoclinal fold inn harcrd gnoeissos.

Gouverneur, DBuddington reports similar foldings. These are the
quuadrangles in northern INew York inn whicly thoe (renville sorics
is best developed, most widespread, ancd least cut avway by igncous
Tocks, thercfore the guadrangles inn which 1the probBlernn of Gren-
wille structures cain be most successiully attaclkecl. It is 1o boe noved
that the observed close folding obtains across a wicdth of four
guadrangles ; that a width of only six additional guadrivagles -
tervenes between the IRussell quadrangle and the IPaleoxzoic rocks
along the shores of Lake Champlain; in other words, that 40 prer
cennt of the width of the INew York IPFrecambrian is comprisecd in

these four uadrangles. Ts 1ot 1lweny tlwe cquaery jizstified : AN 1y
does the Thousand Islands region ond and the AAdirorncdaclk region
begin© s @ mmatiter o b fact, =awxy scopraration betweenn tlhae twor

TP cff., P SOO—O3.
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regions is pruareliy fauaciials A7TIhe westoern «diswrice Iaans bhoeon less deeply
croded thain the east, and hencece shows mmolre Grenville, less igmnmieous
ook, atrdd o slightly less degrvree of mnmcectansorphykasias; buate there is =
gradual passage froimmm one district Lo the orlwer in all thoese respects;
therx belongr togoethcerr dn all aspects exoeoept thhe topogiraprlhibdcal ;) auond
Nno 1Mman catl draswy a satisfacuory goeologic bhboundarys becw ceann the twol

The general probleinn of thhe stiructure of thhe (Gremnville rocks can
e sStated sommething afier this fashion: IHere is oo great scories of
wvery old, thorouglily recerystallizodd sediments which, at least i INew
Sork, rests alwazyrs onn o dloor of vaarioars ipgnceous rocks, all of
which are deammonstralbly younger thaa it is, ancd swhiclhh hhave innwvaded
it fromm below, The prexcuat surinace, inn the easterin part of tihe
reifioun, consizts muach more lnvrgely of the igmeouns roclcs thhan of
the Grenwville, suaiad the lIatiter ocour inn sceparate masses, surtronnded
and cinclosccd by the intrusives. T hyere ix muore Grenwville rerravin-
ing in the westerina half of the rogricoir, and i rthe wosterss thhiaed it
eguals o1 excecds the intimmisives i suriace oxtent, ad thie Cirenville
Aareas are 1Mmorce or less well commectedd witlhh one anotlhier.

The generafd structure of the sopraratoe areas sugEests usually o
great monocline. T he <ligzs wiarry mwuacly 113 sanaounint vl zermer s<oaaze—
times qguitce 1Iar, althouglh usually of 309 or 1nnore ; mel over mmuch
of the Adistrict ecqgual or exceecd 45<. Lf tIwe =tructiunrve D crofrecarfiay
monoclinal thwen the series s o crnormmouns, oy nnnnheaerdd of thhvacle-
ness. W liile it is unqguestionably ot wvery thick group» of rocks, such
thicknesses as 944,400 f[focel, obtauvuned by direct mmeasurconieont ol oa
supposceccd monocline vinder vunusuaally favoiral:le oconditions, thiicle-
nesses severnl fold 1nn excecoess of tlosae of ooy othior Kiiown soediicen-
tary group,., and ithicknesses obiained by the measurcinent of wihat
is confesscedix only o part <of Lthe series, nacithaer rase 13017 siumit
showing and <ccrtaiinn weaell-known rock typres whiiclhh helong 1o the
scrries being abscent in the soectioinn, ocann ot bhut thharow cdouwulst o1 the
wverity of the sugrgmestoed struciure.”

I roded isocliinal folds closcliy imiatate: mmronoclines, arnd cainn not
successfully bhe discriminatoed fromnma thenn il cases in which it is chHi-
ficult, or impossibble, Lo recoginizde niddividimmndl bhedls freaony place to
Prlace. If we Tegared 1he (sremyville soerices Aais isoclinanlly Tolcdecd, we

T In thoir account of the mcasuremctrt xf this scection SAddarnis assd EBarlosw
state that it is impossible te determmyine whoetlhier repetition by isoclinal Ffoldings
has taken: place or not, as there is 1o horizon sufliciently well marked o por-
it of its DLeing roccogniczcd in a ropcated =mceries. Thoy also give 45 as tho
averace dip,. and sitate tlhat, sinnce faldimizr Ihas nowheres D»rowught i the basc-
ment on which the serics »was depositedd, it murst e wvery tlhrick, even if isoclin-
ally folded.
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are relicved oi thhe necessilty of assumming for it such prodigious
thhicknesses.

DMTiller has described several instances in whiclhh masses of Gren-
wville lie upon sy enite or gZrainite after thhe manner of a roof, in
which it seems to hina certain thnt the Gremnville beds hawve been
domed owver the uprisiug maginn, and that their present dips are
due to this doming.” We find no fault with this interpretation ; it
seems to us obwvious that thhe great igneous masses must have often
produaced effects inn tlre overlying irenville suclhh s he describes.
The question is do these elfects shwow plainly that the prior condition
of the Grenwville awas an unfolded ome? Tiat <ddocs not sceema to be
a mnecessary conclusion.

It seems to us (demonstrated that the Grenville rocks, in thre west-
erm 4o per cent of the Precammbrian of northern INew YWorlk, arvrc
Pinched into tight folds. It scens prabmamable thhat they were first
foliated wunder load moetamnorprhisiagg, and subsceguently Toldecdd. 1re
seems to us probable als=o that miuch of the folding: took pplace duar-—
ing and after the intrusion of the Inaurentiam graunite-guneisses, bLut
before the date of the lnitcer intrusionss, A hese latier, of Lthhe anor-
thosite-syenite-granite-gabbro scries, lack the prodominance i this
northwestern region that they have in the eastoern Adirondacks, and
occur mostly as relatively narrow sills, whose position WwWas  con-
trolled by the Grenvwville structures already i existcenico. T'he con-
trast between the two «listricts is thought ta be chiclly due to the
greater erosion which has affectoecd the easternn once ; conditions suach
as prewvail at the surface in the easit Ltoday are thought to occur
well below ground to the west; the intrusive sills are upshoots aind
off shoots from the greater mass of the intruasives Dbenceatlh. Mt oA
depth of a imile or two bheneath the surface ol the Gouverncur
gquadrangle, it is inferrcd that thcocre would be o vaslly greater e>x-—
tent of the intrusives and muchh less Grenvwville, and the Grenvwville
would occur i separate patches amid the intruasives, guite as it
does at the surface in the east today. The zone correspondingeg 1o
the present surface in the west was formerly present inn the cast
also, but long since disappeared through the agency of crosion.

If an isoclimally folded scries, such as weae conceive muclhh of the
Grenville to be, were invaded f1rom ©benceath by grcat, upwelling
masses of intrusive magima, the deeper portions of the sediments
would Pbe mmruclh morce affecter than would those more remotco., The
upper surface of the intruasions wouldd be wvoery irregular, great

. i, B SO0—O03
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wedges of Grenwville aworuld rrecainaninn inn thwe depressiocns between the
higher protrusions of tlwe magmmma, large masses oi Gremville would
break awiay and sink sonewlwmt inn tlhie raolten mmass beneath, and

these miasses would tened to e wariousity tiltecl. Somnme of them
would have their initial dips stecoprencd in the process, othors would
hawve tlhern lessencd. NDlasses of tle Iatioer rype aight well appear

to consist of unftfolded saediments witlhh very goentle «dips.

WV e nnmast eithier admit that the Cirenville soeries hwas an stupoendous
thickness, 111a1mny tinmes greaterr th:ay that of aany other Known  sedi-
mentary rock group>, or «li=me conclide thiat mmauch of it is closely
foldded. Thhe only possible alternative is to hold that what appcecars
to be beaddding is not truce bhoedoddng, and honce gives a cdeceptrive idea
of the true thiclkoine=ss. AW e «do not lnow of o vestipe of owvidence
in favor of this conceprtion. Since the coundition of close fTolding
is demmonstrable over a consideralb:le portion of northerin INew W ork
it seens to us reasonalxrle to infer rthat suclhh a conditionn prevails
over muclhh of it. Llhre prenntle dips el tlae doming of Grenville
mnasses on the intrusives which occur [ocally inn the eastern region
may be ducec to the tilting of cartain Llocks into more neariy hori-
zontal position, and to the tendency of the intrusiocns to urtilize
bedding aind foliation planes as their points of casicest aattaclk.

Xt is 1ot conteilnded tlhwat tlhe Grenville rocks are everywheroe
closely foldecl, Dbhut it is urgoecd tihwar sucly folding does pprevail owvers
Ereat areas. SMcopgreenient witlh dlillea iy hhis cormrrentrion that the Gren-
wille on the west is morce stirrongly foldoed than on the east, is ot
difficult ; but fromn that it by 1o means folliowvws tlhaat hhis view tlhhat, in
thhe latter region, a generally uanfolided condition exists is thhe true o,
It is in the highest «(degrece probable thhat the degree of Grenwville fold-
ing wvaries [(rom «listrict to diswrict; that close Ffoldding pporewvails in
sorme beaeles, gentler folding inn aothoars, aawud dHuvle or 1ione inn yet others.
It is a part of the work of thhe Ffuture 1o spoecifically seprarate arnd
delimit the areas of cach twwprce. Toddlay weoe prosscoss merely coouwugh
knowledge to indicate that the thiree ypoes of structurce olo exist,
arnd that it is unsafcec Lo gencralize uvgpron thoe structure of thhe whole
series ewverywhere, fromm Lthie structures founcdd o olbtain i1 a limited
regioca. T his applies eqgually o INew YWorle zuawl to Canada. Te is
true, howeoecwver, thhat closce faldling ofitcecin prrewvails, and thae i <dis-—
tricts wilrere thce dip is steop aaaid wheoerce the assummption of aaa uan-
folded conditioin necessitates the belief in a prrodigions thickness
for the series it is highly probable thhat thae rocks are really folded.

FPresent opinion in Canada upron the qgquestion may prerhaps be
sufficiently indicated by qgquotations from two letters recccived, one
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fromm sacdarnnas xiad I3ancroaic, 1hwe wrrlre-r Ereniun A S Mliller ;azzdd
IKniglit. Mcdnins writes concerning the view of 3:umacrex it sarel Iaiznm-—
self -

AMTe agrec thiat all thhat can I»e said is that 112 thhe exploriitions wliicl
have gone forwared i the CUroenwville =scorvies duaring the proeriod of
approximately O yeners wilhikch dhwas clapsced since thwe prubilication of
thhe (eolopax of Cnnind:e 133 38663, i1 Ihhas laeenn aascosrtained tlint thhe
wihhole Cirenwville is 110t everaywhere sharply foldod s L.ogninl reprae-
scented it i thhe oryginal Csreuvwville orea, L thint tlwere awre great
tracts of tha country oavetlr whiclh thie strawtn of thie Cirenwville scries
are «ithor 1at or lHie di13 wvery gmontle inwcdulactions. I<l=cwlicie, of
course, tlhhex e sharplzy foldoed, I»ut tlhe questionn ofF thae roelalive
arens of the sharprly dolded mmad thae 1Inte prortions of thie serios i oo
mmatter colncerniing wiliicly 1o definite stateniciat ez e mandle
present.”

BMEiller a2nd Eanigpghwte say :

Adthough we studicd in a gencral way thoe oguestion of folding
througbout the Grenwville of southensternn OJntario,. we nevertheless
Thawve ot attecmpted 1o detersnine wwlaatlio:sr clase Eolds perocciomaainicate,

or whetlhierr gentle folds are more coi1riillo. Bat aat 1lhie saanme tinne it
may be said that, as a rule, the Grenville Dbeeds 13now occurr iin voerticoal
or steeply inclined attitwudoes. In o worle wae =stuaddicd with s pocfal
care the quesrtrion of folding ji1n Mt tweor sinnll arcems, mEsonwely e
Miadooc arca aitid the Queens=sbhoro pryritoe aare:. Trx Tecrthy sxwwzins tlhaactes

are examiples of wvery close folcdinng aound also of goentle ToOlddingr. @

BIiller states 1m acdddition :

T have scenr voery little Circeniwville 11wt is 1dvotl nnauaclhy distuartocll e
pseudo-bedding lia= soamatinies heornn dewvoelopod svliicely dis comnnfusin,s
and might lead once wtio Infer thint roclas Taad ot bhoecy mmarch Aistuerbhed.
The original structiuire in thoe limesutones Iias i somme oases boeun
entirely destroyecd.

In comument it maw lrxe preointed ot thave thae dbistiricr in sowvrthenst-
erm Ontario, i1n whicly BIiller zuard INndgsht rreprort asual stoeepy odipss,
and much folding, is closely adjacent 1o the woesternn Saccdlirondacks,
in which our results are oguite =imndilnge 3 it Iy thie more easterly dis-
tricts ~which are included i 1lie Sddamnas aaacd Tancrofit statcement
large sized tracts of wvmnifoldod CErcnville oot anded T WS J. A dl-
ler contends that the goeneral CGrenwville i Lthe castoern Acadivrondacks
is unfolded. There «does sccomnm grould, then, for concluding tlhaac
along one great Irelt, coarap»risiagr the- western Macrdlirondacks HE=Ta |
southeastern Ontario, the goncocral Crrecnnwville i< armarcly fololecll senacl

2 T.etter of DMMarch B, 1918
2 T ectterr of Bifarch 4. 7axfl.
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that inn a more ceasterly el consicdlerable nnifoldad Cirennville occurs.
Iz is qguite Prrobalhle tlat sSone of thie Grennwville o f tlhie castern
Aadirondacks Iis compraratively uaunfolcdedd, it wlhien its fragnicntarys

character is cousidlercd. togeoetlhicr witlh the Fact that anany of the
fragixmrenis =cent to hnvve boeecnn comprletelys bhroliecnr awvway aned come-
pletely inclosceacd in thoe intrusives,. aad have probably Bocen variously
tilted, it scemnmis to us 1 1hwe highest doegroe vanisate 1o contceind that
11 v Toalded conditicon is tha prroewvailing onc.

Granite Sills

T lhhhat thhe porpliyritic granite of thae gquadderangle occocurs i sills lvas
already Theen pointed ol Clerrtiein foeatiures of 1the ocauricaciices,
Thowewver, lend to thae Delicf tlhaalt thhe Lirenville sorices was aldrendy
sharply folded, wa=s i1l sulstanmtizdly irs prrosoantl attitzcdeae, e thae tinme
whein the granite was innjectecl. 112 otlwee wotcds, tlhwe foldimangg is
olderr tlhamnn thae grranitle Is. FTaer prraunite =ills wore ot Lippped as o
result of recgionnl folding aftesr tlwey weoere intruadedd, hut thaoa granitoe
was injected into beds already foldod noed awitlhh steepy dips. auandd
worked its way upwwarcd followvwitgr the (Jdipps.

The Grenville inclusions inn Lthhe =ills, particul:ualy the Taawe in-
clusions in the Hermon sill, give imyportant toestinony . "Talca tho
T anner crececk inclusion for cecxample, the Inarggest and most signifi-

cant of all. T his inclusioin is nearly 5 miles i Iegztla, avaad inn width
between X and Tz anile. INarrow as it is, it consists, throughout
its Tengtli, of a central bhand of limmoastone, hordered by grarmeel —gniciss
on each side. The garncet-gnoeciss is not of thhae contact type but is
the ordinoanry» injectiociy gnceciss whicly constitutes the goeneral run of
thhis roclk. T"he inclusioa Prescnnts prrociscly the sanle striuactural

combination that is foumnd sowillivcaxt of TTadwvwnrd
clines of limestone in garnct—gawiss o tlwe 1F:aols
This Tanner creck inclusion sceanns Lo s 1o mnnquestionably> hnaove
synclinnnal struicturc. ARV ItIr Mlwmi«]l grranite worlcing acts way uapwwaord
along the «dip it is not only eaxily concecivable that thee bhotton of
such =z narrow synclinnnl trowgsly smigrlat preaelily split tlwae asscending
intrusive, but it is uite «difficult 1o sce how i1l conldd aveaoicd «loing =so.

There are a host of (Groenville inclusions within the ITermon sall.
MMost of thaam arce tLtoo smmall to oz on this scale, thouglh sewveral
of them do appear on the amar. Tlhiecirr strilces ancd olips are in
harmony withh one ancother and witlh those of 1thoe Grenville becdds
away from the Iintrusive. TThe granite shows HHitle sigzn of having
expoeriencecd tlhie pressurces which would be necessary o so sharply

=, 1he aminor sayn-
o>f nn lavrgroer fToldd.
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sgueezed. It Is =omewhat foliated, annd thwe porphyritic feldspars
are sonewvwhbhat granuiated. cspecially Llocally- . The rock awes o whole,
however, is not mauch crushed, arnd the great nummber of 1the g poas-—
Plhiyritic feldspars slhiow little or 1o grraniulation. T'hhe vock Ias an-
dergone a certain amount of comprressive stress sSillce ils Injection
but nothing in comparisoln 1o wihat it would have experienced hacd
it been folded aloing with the Gremwville bheds. Jusi Iuow, as e resulo
of sucly folding, a synclinnl trouwuglr lilke that along TManuancer crceck
could hawve come into existence as . incluas=ionn in ils prescent atti-
tude, is guite beyond our poyvwers O AnTigrianc. It scomms o 1S quiite
clear that the concordance of strilce auined dipr sliown by nll thae in-
clusions points to the [act that the presciit surface exprosuraes e
wvery nearly at thhe extrenie summimit of the grrraunite innvasion, tlhiat it
is practically =nll yet bLelow growuncd, that thee granite sills rroprescent
the extreirmne upprer linnmit of tlae dinntrrusioa, thhat the Cirennwville
sions were comparatively wmmudisturbed prpares OF the old roofl, the
bottoms of dovswn-folds in the overlying sedimoents, Diawvingrs zudoost
precisely theilr present attitude st the tinee of the grramnite injoection.,

T he structure shoywn by tlie soecdiments at thhae el of the =ills,
wilrere they wrap roulnd the intrusive as thhough pushed outl of the
way by the rising fluid, seciii Lo us 1o point to thhe sane conclusion.
T13 particular, sucly conditions ns are foulld at the southh end of tlhhe
Reservoir sill seeni to us explainable on o otlhwer-

Tnvcla—

Ihhvpothesis, 1 Tve
Grenville hoghbaclk there, already cdescribed, is o stiructure coiacli-
tioned by the upiprer surface of thhe rranite intrusive. T hen the
thin selvage of greenisly syvenite thwere cnmpphiasizes this concluasion. [R 8

looks like a very narrow clhiillecd Dborclesr-, l,ut can ot boe

=suach uanless
some differentiation tools place within thhhe sill, aficsr

inntrusion bt

pPrioyr to solidifrcation. 130ty hrotlomm azicdd 1o)r of thhe =il are exproscdl,
howewver, and there is no sign of such diflTerentiation aside £from the
chilled Dborcdeca-. TThhe hottomm of the sill is commpased of tlwe saoie
granite as Iis thoe top. IFf the sill had beont originally flat-1ying, in-

truded into undisturbed, wurnnfolded CCGrenville rocks, Lot the ewvi-—
dence wolild be ciear that no differentiation had ctaken place, aund
we should lack any reasonable explanation »f thhe chilled bhorder. ¥
the intrusion took place into rocks proeviowusly folded, 1hhenm daffer—
entiation in the sill would 1ot take place parallel to thhe top>» sl
bottom <of the =sill, or rathcer parallel o the underlying and over-
lyving sedimments. but rather i the horizontal plane s, exceoert for
a narrow chiilleccd boarclerr, nnocthingz It grrnanite wveosnilel T Tl i thhe
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wupper graare of thwe stecply inclinedd =ikl thiae part awhaclhy is todsay ex
posed at the surface, aanad the syemnite would be foinid ywell below tlhre
surfaca.

It thercifore seemns to us that we have in the Gouveranceur guad-
rangle an example of ona of the syenite—granite bhocdies so comuaimon
in northernn INew wWork, in many of whiclh the evideirnnce is absolutely
<lear that they represent difTerentiation pliases of tlhieo same rmagina ;
that here the uprising magnia came i1Mto a cover of closely folded
Grenvwville ; and that because of the close folding somewhat unusual
results ~were obtained. Granite  =ills 2are 1ot CONImLGLL. Crranite
commoenly works upwaadd ratlhwwrr than sideway s. ¥ o the topy of
granite bodies nnumerons dikes work i1lhcir wasy uvpwanced, Dbaat i dhesc
closely folded Tocks herce thhe rising gramite aitilizcced thhe Doecdlelisags
Planes, already stecepls inclintaed, as the ocasiest uapwaard pratly, =so tlhaat
wihat would ordinarily have been dikes Dhere bboeconse =sills. e
main body of intrusive here is entirely bDelow grrround. 11 thhese <ills
we have merely siiiall aprisingrs taasscels fromna the ondinn annass,  into
the overlying Grenville cover. Tlre Grenville was folded before
the timme of Lthiese syenite—granite finmtrusions. A™Irwe tinnne o F folcdiangs
was no doul»t more nearly coincident witlhh thiat of 1ihe carlier aan-
phibolite and granite intruasionss, here ocalled Foaoarceietizaa.
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IECONOMIC GEOIL.OGY
General Considerations on the Occurrence of the Ores and

MWiinerals
The area covered Dby tlhe Gouverneur qguadrangle inn socutlhhwest-
ernn St Lawrence county is a notable mineral district. TIlhe bounds

of the mineralized seclion somewhat exocced those of the map it—
sclf, but the Gouverncur guadralngle is central arnd fairly represerr-
tative of the general chharacter of the entire district. Many of thae
minerals recorded inn ITDaina’s DTanual and other reference worlis on
mineralogy for St Lawirence county may be foumnd within the arean,
and some of the occurrences are 11ot duplicated owtsicle. T ew odis-
tricts anywhere in the eastern prart of the country provicde so much
of wvariety and interest to thhe student of mineralogy and oecconomic
geology and at the samcec tinre in such accessibhle aucd inwviting on-
wvironment. IPractically all of the impportant localities that aoare on
record are opened 1mines or quarries or prospect worlcings, situntaoacd
within an hour’s distance at 1most from the villngee of CGouvarmneuwr.
This place is headguarters for nmost of the miining opoerations in
progress inn Lthhe district and tlhe generad commmercial center for woest-
ern St Lawrence county, whiclh is a fertile apgricultural segrioin.

T he Gouvernculs area, as has been showily by Cushimger in his dis-
cussion of the geology, 1s a part of the A dirondack prrowvince, which
itself belongs really to the IL.aurcntian regiom of Canandae T hoere is
no close connectioilnn between the A dirondacks and the (irecn mouwrn-—
tains which are separated ffrom them only by thhe Chasnmyplain bHhasin
or with the Appalachian systen: in general that embraces all of 1ho
other upland and mountainous parts of the Statoel > the othor
hand, no natural break intervenes bhetween thoe Canacdian Foaurentiao
region and the Aadirondacks; the same IPrecambrrizaan formations
may be traced from tlhie interior platecau district of S5S1 Toawrelnco
county across the Gouvernceur shcecel and o the TTH:unmond and
Mlexandria Bay guadrangles wlhicnce they oxtennd to the St Tozow-—
rence river and reappcecar o1 thoe nortlh bank to spreacd ouvt west sucd
north owver an immense tract in OQOuebec annd eastersy Cdntaario.

T he relationship, naturally cnough, cxtenrds also o tlae omvinnesral
oCccuIrrences. The closest sfmilarity oxists 13 regard to mmany of
the deposits, like those of talc, pyrite, =inc and iron ores, found in
the Adirondacks and the part of Canada north of the St Lawrence
river, evidencing a certain uniformity of geological surroundings.
The comparison. however., mazx mwot boe pushod sor facr as to awdicate
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a1y identity of conditions 1y the two roegions, for the Addirondacks
cover a smnall area in comparisomn with the whole Laurentian high-—
land and are Ilacking in representatives of soimme of the important
formations of the area to thhe mnorth, as well as, of course, their asso-
ciated mineral deposits. Therec is 170 basis on gedlogical grounds for
expoecting deposits of nickel, cobalt, =ilver or gZold i thae NMdiron-
dacks, sucly as give so consideralble suppolrt to tlhhae nvdninngr induastry
of eastern Canada.

The rocks of the Gouwverncur «district belong Lo the same forma-
tions that characterize the goeology of the intarior Acdirondacles, as
has Dbecin explained alrcacddy inn the precoeding section of this report.
Although there is tlhius 110 linnte of deimanrcadion existing anywhere bhe-
tween the highland proper maicd the aren undders considaoratcion whiclh
Ihas o surface of Iow rtrelicf mmainly bHoetweoeonn the limits of 400 and
oo fect abowve tidevwater, thore is ot considerabhle differeimnce ap»par-—
ent in the general distribution of the roclks when their outcrops arce
outlined o1 thhe mmap. T hhe interior Aadiroirneddack s are constituted
rredominantly of the hard manssive rocks of iggnecous orvigioa, tlhaat is,
granite, sy enite, anorthosite nuncd their gncissic phases whereas the
limestones aied schists of thhe Grenwville sceries prlay a0 subordinate

role. Tin St I_avwrcinice county Lhwe selations are so Do cliaagge«dd tlhat
thhe sedimoentary beds of limmesstonne (maarlla) scliists, ol Foeldds-—
Ppathic or qguartzosc reproesentatives of the Cirenwville hhawe aar ina-

reoertant sharce in the surface goeology, spreading out around Crowuw-
erncur in several comsiderable belts thiat altogether cowver more tlhan
one-half of the surface of the gquadrangle. T he basic igneous rocks
of the gabbro-anorthosite (diwvision are tmmimportant areally, and the
main represeniatives of the ignecous class arce granites aaxd their off-
shoots of pcgmaltite.

There arce probalyly at least two varicties of grrraumite of separate
periods of intrusion reproscentoad §jnn the district, bBuat 1y far the pro-
dominant sort is a reddislhh coarse wvariely whiclh Cushiaing calls thoe
rorphyritic granite, distinguished by a considoeral;le content of black
mica, a nearly massive bhialkit, aind rather lasge pink or rreddisly Teld-

spars. Tt is a fairly =ncicd o1 quartzosc rock zaaed shhows mmaarkecl
powers of penetration amnd absorptionn i countact witlh 1thwe Gren-
wville schists and gneissess. Tt intrudes

and pormeoeales practically
all of the Grenvwville rocks except the limestolne, whaoarcin there are
only occasional pegmatite dikes, and is inuch the most conspicucus
individual clement in llwe gocology of Inrge stretches of the auaen
through its appearance izn inmnuumnierialxloe <small beoesses aond networks
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of dikes and stringers that always stand out in the natural e>x—
posures on account of their freslhh appearance ainnd contrasting color.
TThe map can give no adeguate representation of the sswidespread
developinient of thie granite since thie individuaal outcrops are usually
too small to be indicated o1 it. ¥Fi1x the aggircecoate these simaall off-
shoots bulk wvery large, so thiat tlwe granite really is o gZroeaterr factor
in the geology of the disirict thain appoears from the saeal aanap.

T here can be 130 doulxt thhat the porploarritic granidite has prlaayved o
considerable role aus minceralizer ; it Ias been indec<d the mmost effococ-
tive agent of all thhe ignicous mmaagzavans 111 it capracity. T1s Powoers
of injection aind assimilation are everyywhore in evidencoe soanonngs e
older schists and guneisses, ard on contncoct witlhh thie lhmestones it haas
oftenn effected aa complelte bDrenlcingg v of thhe caurbonates, witlhh tha
formmation of secondary silicates like «Qiogpry=icle, Ltreitolite, hor
blende, phlogopite, tourninlince oto. TTyawt thhe soluatioins awnicdd waagsors
given off by thhce magima in the cooling process circulated for con-
siderable distances fromn their sowurce mmingy be hheld as cenrtmuin aned §c
is to them no doubht tlwat the woeins aondd hodies of ouanaetar suwed pogs-
matites whicla occur throughout all of thhww Cirenwville auaae o e ro-
ferrecl, as well as the scalterod occurrences of thoe silicate myiuncerads
inn the limestone. Their agenncy i tlhye FTormntion of thwae zine aand
pyrite deposits is not so clearly ovidencoed pecrhaps Ficony facld olbhsoer—
wvations, but it is made fairly cortadin by studies of the mmiineral asso-
ciations as will bhbe bhrought out later inn the descoription of these ovres,

Most of the mineral occurrennces of sccondary taypoe aore tlhie roe-
sult of this igneous activily, althiough it does ot recessarily Follow
that all of the chiermical substanices represelnntoed in 1lhicir constitution
were contributed by the granitoe. The solutions aacd vapors  tliat
were given off were prowerful solvenis, caprable of atitackingg e
existing mineral combinations inn Lthhe rocks=s thhrough whiclhh thaoay cir-
culated and setting up new onces more sialb:le ander e prrevaidlings
rhysical conditions. I1n some instances probh:ably thhe changes have
involved little Iin the way of new contrilations, thhe solutions having
collected the warious materials during Ltheir progress within thie
country formations. Thus the commorn mineral impuaritias of the
limestone aAre combinations of liime, magnesin and silica chiefiy,
which all maay hawve been contributed by thwese voacks=s, whicly asuaally
contain simall amounts of silica, aluvrmmiinag, nrngnesini,. iron otoc., be-—
sides lime, in their normal deoewvelopincnt, Tlwerre is somoe (question
as to the actual transference of anmaterial Mo Lthoe ignocous IMNaREnIas
in thhe formation of silicatres like tremnolito. cddiopsicda. onstatite, pplalesgs—
apite nancd otThers of their olas<s, swhich osecnr withiine the calenroous




- & P A R R L A S_E LWL Nl LTS EIL T N

brecis. It seemnns lilkely» . howoevoer, thiar ar least mamiach of the silica re-
gquired for the formation of suclhh compounds litas Deen contributod
by tlrce igncecous nintovials @ 11 widle distribution of witrcous and

massive white quatrtrz, coertainly to bLe traced to the granite qguite as
1muclh as the proermmnintite, i a0 noticeable fentuire and shovws that the
solutions carricd Iarge anmouats o Froec silica avaldilable for combin-
ntion witly bhases, L o the mmore coniprlex silicates, mnd particularcly
those containing such welenents as fdoaorine, chilorine aunded Deotron as
essential inngrodicrnis. It is Ve 111010 NOCeSSAry o assuinre ilie graue—
ticigranticrny <7 1reovEmaasalic amantoerials.

The: miineralization may bhbe charactlerizocd in grenneral as of  colatact
1xprc. ™Mot always are 1the ococurrences along: thhe anmnuagrin of the
mranite, as wottld e innfoervoed ppoerhaggs Firone the use of thhae wored
contact 77 i1 this correctionn, It theaey nire nowhore vty re1riotes
£ romn Ieredicss 3l thiant 1rock RSN it oriE sTicorort =, TTlae 1o is lLwere
u=c«l i1 1lae 11 crinel SO1sSe Le> iraclicaat e vantTuer 1 tlae- PP roress tlrzain
1the Tocu - PosSsition of o anmineral Jdewvelogprnicent. 1 1mcanvy Bl wwicle -
SRpPrend occurrence of granitoe dilses o od stringerrss o uael the e r
117 whicls Lthie nmarggrmnan has drenclrad thie older Circrnaville silicnilte rocles,
it oy o in Feerrreed thhat thhiaere e lavice bhodices of granite bheaelow the
surfince — thae prresaiit CXNPOSLures ropressationgs only the uapres oty —
i1ty parts of the intrusion whiclh nmuaidnaly coaleed aniel solidificcad doecpor

clerwvrar i thhe cuartla
C2E 2l the rock fornmaations, thoe Ceresnvilla e, nand ospocially the
1esloltes, e 110Nt susceptila»le tor the aaction o F mminc wlizzinugr sprcin-
<ie. This i owing partly o their pphysical character, incident teo
1licir joinitoed ancad bedeadadd concdition with thhae nuaniceroms openingss tlhas
Provicddaedsd for 1the admission g circuladion of watoers, and praartiy to
tlhicir chemical mature swhiicly roemndders (e more onesily v 1rresy tcos
clhweimical roenctiony vl solzrdiiona., TMTres Tiniestoannces e prauriticul 1
Prronce 1o chicniical attack. whoeroeons thhe schhists anded gmicisSsoes. Com-
< more resistant taor 1this i

PPosad largely of ouizartz mardd silicatoes, o
fluence.

Geology in Relatiom to Frospecting and WMining
t or the Jerecraliorar anded pprcliminary FAcT«l study of the aminerad deposits
of the district, thhe mrost valiwabile gguicdde is 1the groeologrical g whiclhy
accompanies this report. LIprerrn thie 1aartutire o7 1o rocle FTormadions
depends primarily 1thoe cliavracter of tlie miinceral ddoeprosits associatod
with then. FThis is a principle that applics wvoery grenerally to mmin-
cralized areas. Tt = adso o matter of obscrvaticon that particulars
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localities Aare closcliy reliated o certain special geologicnl conditions,
suclh as iaviay be supplied Ly local wvarintions inn the rocks in regard to
composition and structural features. O f fArst Lamportance for the
prospector, howewver. is the Jdiscriminationn of thhe rock typre, for
which the geological nap prowvides the goecuncral basis.

Broadly ., the rocks of the Gouverncuur airena fali into twao sanin
groups, according to thoir method of origin, thie one sedimentary and
the other igncouas. Thhe FRArst growt: coimnprisoes tle Cirenville series.
and is made wup of former saundstones, hmestones, olays and silts,
Nnow represented by qguunrtz schists, orystalline limestones andcd dolo-
mite, arnd wvarions gneissces of wihiciha thoe garrncet-gmaaciss is o typical

mmre1nrircr. The sodiments svere pPrrol»»nabhly formed inn successive bheoeds
in an ancient sen, arnd they are prropoerly grrowuapscd inntlor n singrle sceries,
rthwe oldest of all i the cddistvict. 1TTIher Secoricd Oor iincous grroiils  Coan -

sists of tlhie redadi=lry porplipyritic graniitc aad its e vows peeginntitico
offslhioots, the finegraincd gnceissic @ranite, annd the gnacissic gabi»ro
or amphibolice., WA hhoeroewver tlhe ipnoeons ancinbaors are in contact with
the scclimentary @rotwrps, their relation is= dnatrasive s faur as thhe coan-
ditions caar be doetermined ac adl.

In the preceding prages it waas prointad ont 1tlhaat thhe porpivyritics
granite has influenced the formnmnation of cortain mineral doepposies, ¥is
contribution would appoear to hhave Dbecen two-folad : fArst, s rThe
Parent soulce of nuzuy qgunrtsz veins and pegmmnmaritoeos witla vhieir cone
tained miinerals, and sccond, s a miiuncecrali=ztngr agoerrt by virtue of the
hot liguids aund wvapors that weere grivenn off by wlae nnnagrms:ae i jts
cooling stages auaid that Dy reasoily of thicir Trent sandl conrent Gf sol-
went substances, lilte fluovinge, cdhilavinee ool sualplaas cdhioxicdde, weire alloe
to talke up and transport materials guite roesistiuant (o ordinary  @goeo-
logical processcs. The mincral-hearing w:arers arntl vapors civrculaveecl
outward and upward from the invading mmagniz, Trom regions of
lhighoer jrressure azicl heat to those of mmocleraatae dejrtlr 1y whiclhh coann-
ditions may have approacherdl thiosce ot e saarfzveass Tun lais circula-
tion their solvent capacity wonld Iave dimiinishecd witls distaance Froonn
the granite miagnna ; doeposition of the mminaral sabhstancoes Followvwecd
as a2 necessary consoguence along the path of thwe circulationzs and
I reverse ovder of their solulbility . TThhe sedanents by reasonm of
their open textmres, their favoralblco struactures, o1 tlacir choenicat
nature, woere mmore accessibhle o the movenent of thae mincral solha-
tions than tlhhoe igncecous formations. gencrally sproalcdng, suncl swoeroe thee
collecting gromuncd for many of the deprosits.

Tlheae Bocdies of proegmmarite and guartitz stancd in thhhe closoe=st rcoclation
tex the mranite. 11y cortain innstances thoy are bt ar 1ifMMoerecnatial prlraase
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of thhe granite itseli, oocourrinag witlhiine o1 vt thhe borcders of thhe sep-
arate instruasions and showing more or less gradation fromnn thhe one
to the othhelr mmanterial. Suiclhh included bodices have, thhercefore, a ratcther
indecfintite boundanrsy. 1IDilce=s z21icd smiall boasses of prognnatite alsoe occur
in all of the otherr fiormatiovias nnd particularly thhosc of the scocdimen-
tary or Groecunville scervies : these, as o rule, have sharypy bhoundaries
against the inclosiingg vrocks anid the boundaries ofteir agpprear to Daaacves
been determnainecd by 1linces of wswoenkness iji1n e Tatter as veprrosanted
Ly Dbedding =tructiive:s, joinnts or Foaoales.

2 cdifferent type of doeposit that resultoed £fromnm thhe giranite amvas—
ios is repre=errtedd by the silicate >omnes withiin the limlestorne oelts,

espoecinlly thhose linmestolres that are of mungrinesisaag chavactes. ViV lhwere
thhe carbonate rocks ococowur i pProximzkaty Lo the grraoniite, tlwey aroe
likely to <contain silicate impuritices,. aotabhly trcimolite, «diopside. on-
statite aaiced towvirmmanlinne. Tnx pPrlavces consideralsle baodies of 111CHLOINe
Inawve Deeinn converted into o pruare treamnolite =oliist. el silicace
zones wouldl appent to havve bBeoeenn forirraedd ey oz awdaprlinnig: o F cerviain
elemeiits of tlhe granite, particularly =silica alsao irorn, Dorony zwaacd
fluorine ~when preseuntt), witlhh the bases, Iiime ancl muagrmesiag, prroescnt
izn thhe limmestones. They are contact-mmaetarnnorplhiic deposits i tlhice

commoll classificntiocon of mineral deprosit A1 Immproringt acoawoamnic
pPrrocduct of this growup is fibrous talae, whiclh occocurs i1 thwe TSclwvwaareds -
Sy3lvia lalke Himestone Dbelt i intimiante assocization witla trciyelite.
IL.ocal alteration of thoe itreunnwolite, aaccomippazricadd Iy remnaowviad oo f Himae
and talkking e of rater, lhhas prroduced talce, wwhiticlh o fle1n rretaeins the
rhysical charanicteristics of thhe tremmolite™ T2y o =imnvilar jrrocess of
change niucly of tlhhie diopssicde origrinally ocoriryitags itn 1 lae linvzestonine-
has been converted into serpentinc,

Tl =zinc—pyrrite <cdoepos=its o thae 1l «li=irict 1t cpivitee
recently have come into promminenca for thhe psroduaction of witie are
traceable 1o the mincralizing ionfluacence ofF tlhicr  grazunite oexorcisacdl
Aduring: o Inter stage of the cooling procoess tlizvr 1thhoe corntact-aneta-
morphic deposits. IMlhiey favor the ounter bhordoers of thhe limestone
bDelt and the more imporvrtant deposits 1hruas fiauvr opcecinecd lie within
zones of the coumntiry rock that contaiinn albuaniddrnt silicactes. TR
occur in close proximity Lo talc. IZesides silicntoes zunel cnrbaonates,
the gangue conntains s1niall aniocunts of Tharite aicd amnioaore or less fireoo
gquart=. €O f comnsiderable prractical inmportsirsce For tlhie anillings andd

smelting of the ores is the small content of lezwawdl minevals, gnalenn
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being jyweoexant in voers minute propoirtiiois. Shwm i exprlainiedd in thie
section omn the zinc deposits (page 90), the ores are in the nature of
replacements of the ~wall rocks, the ore-beoaring solutionns having
effected a clhiemical interchinnige betweciy the onrbonate mninerals
and the mnetallic sulphides. IR thhis process of deposition o large
openings were reoquired to give roommnr for the ore-bodies but the
waters fournd thieir yvway alongg narrow fissures and joints, whiclhh they
widened by solution of the carhbhomnate miincerals as thoy precipitated
their content of sulphides. The ores are characterized by o close
texture and waniformity of size of the mmetadlic minerals, 1tlwe indi-
widuanl particles Dbeing apprroximately of the smaule size ax thhe aain-

erals of 1tlhice gangue. T Twee ores were doepositeod atr considerable
depthis and were Inter exposcd in 1thielr prresent positions by erosion
of the limestonoes. Tlae most Favorable ground for their occur-

rence, other things being equal, is along the eddgres o f the linmestonc
belt, within thc #irst few Thundred fecot froimn thhe contact witlh thwe
eranite.

Pyrite, alonie or associated witly prayrrhotite, is forrmad i workable
Doclies in the Grenville qgquartz schists and garmet-guacisses 3 its der—
ivation probably lhmams beenn somewhat aimalogous to the =zivnc-pyrite
ores. The gneisses aid schists thaat ey pparite 113 abaaodasaicoe Iaave
a considerable admixture witlhh granite. 1t is 1ot densons=stralle witlh
certainty that the gramite hhas contributed the ironn for the produc-
tion of =all the pPpyritc o1 tlhe =ince foirr the preceding growvpe of cde—
posits —— Dbut its inflnience in stimulating and increasing 1the solvent
effect of the circulations that accecomplishied thhe mineral concenti-a-—
tion 1may at lenst be ancceptred as fairly establishtoed.

The relation Dbetweenn the largoer features of thheoe distvibution of
the mineral deposits on the onxe Ianxd zued the nanture of the con-
taining formations on the other needs hveedly to Tre furdhier emplaa-

sized. The hosts of practically all thhe valuable ores amnd mincerals
arce the hrenwville sediments., T?eanintites aarcdd unrtz veins occur in
the ignecous countiy, bhut even they aoe rather nuore prominent in the
Grenville as offshoots of the granite. I ameoestone is the distinctive

country for tnlc and =zinc ;; the sedimentary uartz-silicate rocks for
Pyrite, pyrrhotite and graphice.

Tf thhe condiiions surrounding tlhie concentration of thie ores anicl
miinerals have beecun correctly interpretoed, certain deduactions that
are of importance to thhe miining dinduastry may bhoe mmade as noecessary
sequence Lo those conditions. TThhe conmcontration in goeneral has
bLeen effectecd 1y ot ascencling  saoluitions lhwaawving: the sources ot
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considerable depthis. MAs o conseguence thoe deposits are naor likelys

to be shallow inn the sense of DbDeing linmited to a
zoae, characteristic for ovre bodies formmed LYy downward-moviig
surface waters. I3ur inn thie case of the =inc and pyrite ores the
miineralization is possibly cooextensive dowvwirward witlhy the cdepths
attained by thhe folded schists and llmestones or so far dowanward
as these nainintain thhe same characteristics physically ainnd chhcimicallss
as they have ncar the suarfaceoe. T lhuas wiew, expproesscd by thhe writer
in the period of the carly miaining opoerations nt I<dwards, Iwans been
counfirmed in part Ly the results of exploration to depthis of over
10o0o feel. Mnother conseguence of the method of origrin is the
uniforimnity inn the content of thae oraes mawd thair pphysical make-u)p
irrecspective of the depths fromm wwivich they comme, Ahix also is
1ot usually the case witlh concentrations by surfacoe walkers wliiclh
are apt to show marked changes wwithiain sather limiited ranges of
deptl. Tilie absence of vugs, caves and opoen fissures in connectioia
witlhh the =zinc ores is a further characteristic conmected withh tlacin
manmner of origin and one that contributes Lo coconoiany of nrining
and exploration.

T tlhwe stucdly» of the ficld strructuares of thhoe ore rodiess and cie
country Iormations, it is impoirtant to note that 1he period of general
mineralization »was i1nn the carly IPrecambrian, subwseguent o whiclh
was a long period of erosion that termiinated only witly tlhwe oprending
of the Caimmbrian period aixl the deposition of the IPotsdamn sand-

restricted surface

stone. This prolonged erosion wans clecp cnouglh to plane down the
surface to a nearly uniform level, cutting avay a great but uinde-
termined thickness of rock:s. Tlhie foldecd structures whicl: arc

exemplified so well in the Gremnville strata indicatcec thiat thae
before plianation mmust have Dbeenn fairly clevated muand mowuntainous,
and it is probable that many thousands of feet of Tock are repre—
sented inn the croded continuations of the (olds indicated by the
present attitudes of the rocks. iy superfcial mineral deposits that
existed previous to the erosion period were nceccessarily carricd awax
and dissipated.

The FPotsdam sandstone whicla 1is found here and vheroe roescings in
ncecarly horizontal beds upon the TPrecambrian farmations is bat o
remnant of what was once a thick cover of earlyvy Fralcozoic stratn
that included wvarious shale ancd limnmestone moembers as well as sand-
stone. It is only in recent times that tlie TPrecambrian surface bhas
reappeared from uaunder the miantle of the bhedrded stiraca. T his preriod
of burial was oune of almost stagnant oonctitions for minceralization
inn the TPrecambrian within the (Fouverneiwnr zs11-¢a. T here wweaetre 113

region
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new doeprosita forned of any impoertance, and those already existing
were little nmrodifnoed during tlhwe interwval.

Conscguicntliy thie occurrence of LPotsddain laas little o1
upornn the existence of mineral Jdeposits in thoe uanderizying Precana-
Hrian. There is the =arnie Hicoliliood of  1inweling  tlicizny unidoer the
= i the exposaed formmantiocns=. otlerr ftlhiings beilng ecgual.

no bearings

sarndcdstonc

T.ist of Minerals and Mineral L.ocalities

Prrelirnizzaara o the doescriptioiy of the deposits of ccornonlie irmagreor -
tance. Iniecf mantion will e nmrmndle of 1l waorious mmiinerals wluiicly laovwe
ecnn 1nmoted as native o the district el of rheir- boeal ocourrencoe.
Tlice Llist of smvinceral sproecies for the districet cesmmbiraces o Incrge mamnnaboer
tlhat Inaave 120 spreciad saalvie innclua=strialts. s i1n foeet thier taserfarl anine-
crals gencrally constitute only a =mnmiall proportion of thhosce sreteralls
kiro i, Tlre wicinity of CGGouverneerr lias prowvicdedd v prreat sarras of
mineranls f12 thoe wways aof araystadlizcoee] vl urmncoanmon prliy=sical  fornaas.,
litt ke tlinnt Iin=s soerwvaed s Ly e manntoeriand Tor pruargreso=s ot
iy caregracrantiornr o ¥ 113
1XIILY ] R S

agwel 1ot
scientific descoripiion o1 illustratiost, s tlamt
inncdividunl sprecices witl: innforrmation of thieir ocounrrencocas
serviceabDle to 1lhhaes student aund collector.

Tnn the commprilation of tlhie mineral occurrences informmation lwaas
Irere1a (lirnavwil o some exitent [rowmn pulrlislicd sources, notably IDana’s
MDManual wlhicl: is valuable prrincipally for the data about the carly
discowverics, iroin the reports of thoe Firste Geological Saarvey of TN ow
YWork Statcec aincd prarticularly tlhwose Dy Toinunons and Beclco, el froan
AW hitlock™s New Yoirle Bfincral I_ocalities. The Iast-nnaircd work is
the most complete in its references to thie imineral occurrences of the
district that has appcared up to the present time. T lhwe information
thus macde available has becen supplormernited by aobservations inn the
district Lyv tlhhe xvriter in the course of a Aeld exprericinice that extends
througlh a periocd of many yeors.

Althhougly attention is restricted gencrally to 1those ocourrences
writlhiin the limits of the mmap. a fow localities of particalar interest
that are found i tlie Dordering arcas will be finchuaded, for which
(Gouverneur would naturally be used as a basc by any one intencding
to wisit such places.

Actinolite. Thix wvariciy <«f ammphibole occlurs i chaarncteristic
developrment of thin Dbladed and ibrous cryvstals in the walls of the
tale mines in the town of IEdwvwards. Tt has the samrre micthods of
occurrence as tremolite,. the commmon parent mineral of tlie talce, ancl

L. Y. Siate Alus. 13nl. 7o, o3,
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differs in appearance only in its greenish color which is traceable
to the small content of iron inn ferrous formn. The cryvstals ocour
in felted or matted intergrowtlhs=, as actinolite schist. Tlhhe country
rock is limestone. but prorpliyvritic granite appocars nearby.

Albite. Soda feldspar is presciat in somoe of the pegmatite bodies,
as one of the esscentinl constitiiorats. It is associnted wusually witlhh
miicroclinte al1icd 1miay be intergrowir witlhy it as perthite. Cone of the
localities where bhotlh varieticos are foulnd in large crystals or naansses
is nt the qgquarry now being worlccd for pottery spar on the roacl
hetweenn Richwyille staticon auid Joast [Dae WKalls, 3 amidles niorthweast o f
thhe former place.

Amphibole. The 1memibers of this andunernd fammily are mmcntionocd
uncder their specific nanes, as far as thoew arce recognizocdd. (S ere
actinolite and tremniolite.) W oariowus almmmninous aumphiboles aare roer-
resented,. of whiclh thie oexact commipositioon atedl (ype Tinas nor bheen
deteriminecd. (e of thie conmnrmionr forms is of grroacitish color i prris
matic shapes, to be classcd prolmdhiy with the wocicty pparpgasitco. Tt
is foulad in thhe limestones, often associated witlh tremalite and diop-
side. T.ocalities are the Calvin Aditchel farmm in ITast TDe Wall, the
=zinc mines at ITdwanrds zinnd the wvicinity of T alowille. Oaunrleoer giroc1nn

or blaclk amphibole is an important ingrecdicent of the gnoissces ;| one
of the gneissic rocks developoed on the Dborders of the 1Tcdwards
limestone belt consists Jlargely of this minceral and is cdescrilwed In

the first part of the report under the nanrmme ° aanrphibolicte.”? Tt is
believed to be derived fronmnm gabbro, in which cnse thhe aamphibole is
prrobably derivecl from =aan aluninons pyroxenc. Tiiack o1 frecu
amphibole is also a1l accompaniment of some of the Grenville schists.

Apatite. Crystals of apatitce. grocnish or recdetisla inn color, sinaldl
to fairly large in size. occur in thoa crystalline limestonas, notally

in the marble quarries north and south of Gouverncur., T lhwe qguaa—
ries just southwest of the town hnve supplicd eaxamiyples of tlhie ursual
six-sided prisms, terminatecd by thhe aanit payranicd, 4 to G inches long.
Beck * records a crystal nearly a foot long and weighing 718 pouncds
from the IRobinson farni, towilny of TTamnmnmioined, whicly is ontsicde the

limits of the map. This locality is perhaps thhoe same as that listocd
by Whitlock as near Del.ong’®™s mills.

SAsbestos. Fibrous tremolite, or bhrittie asbestos, 1is 1ot oo iti-
mon in the walls of the talc mines. omne or both of ~which may e
constituted of tremolite schist. ¥t is also to be scen in other lime-

as a development of the norninial tremolite. T he Aexible

stone areas,

2 Tineralogy 1T ™WNew Yorlk, 18420 130 2_ =,
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asbestos, or chitrysotile, is an ococasional accompaninenit oif the mas-
sive serpontine dissemminated throwumih thhe FEdwards limmestolne. The
occurrences aire of 1o comumercial interest.

Barite. In the zinc ores of the lidwards district barite 1s goin-
erally prescinit in thie forimnm of s=maall crystals or grains intergrovwas
witly thhe calcite. I12 the ore-forming process it hhas becnn partly re-
Placed by the sulphide minerals. Tl prresciice of barite is 1ot casily
detected in the examination of the ore althougly it shows readily on
crushing and scparation as practised at tlie 111ill of the Northern
Ore Company, whicly reports the presence of 1 to 3 per cent of
barite in the ruan-of-mmine prodict. JT.arge crysials are reportecd to
occur at Osbhorn Inke. in 1o westorn part of IDe IKandlb towaslhigs.

Piotite. Tlhiis ocours wicddaoly 117 the prrramitoes,. proganadites ancd
gneisses of the district s a1l esscecntial colnnp-oillicant. 1. arpge plates arce
obtainable in the coarse-grained rocks. 1t hhas no commmeaercinl wvalue
for electrical purposes owing 1o the iron content and is too ncarly
opaqgue to be uscifunl for sStove e,

CTalcite. Nlthougly abuncant iz tlhe linestones aaecd rmaaoar-bhles of tlwe
district, good crysiallized spocinmons airce 1300 COFIIIIIOMN. The noted
tocalities, of which therce are many in western St l_.awrcncoe couinly,
are all off tlhhe Gouverneir shecet ; the Rossico suid 1 lananound landd
mines which are reaclhied in o short «drive {ron Gouvernaours, lhiavae pro-
wvided great quantitics of crystallized material, soimmce cleasr ancd alimaost

of optical grade. TDescriptions of thasce will e found in Whitlock'™s
Calcites of INew Y orlk.=®

Chalcopyrite. Tiis Iis oy occasional  ingredicnt of the pPpryritc
deposits, but never an important one.

IDatolite. TThe only occurrcincae Lhhat has bhecin notad is on the
Calvin DMMitchel farim, iix 1l 1towvwin of 1772 TSl mnnmicintionarl i 1lie: fol-
lowing paragraph. It is rather ancomnion at that place.

IDiopside. «(Srccii Py roxcune Dbholonging 1o 1le cliryyrsicde sprecies
is prevalent as small dissciminated crystals or aggrogates in the limme-
stones, particularly those of thoe TTdwards district. Tt is the parent

mineral of the serpentine. characlteristic «of manmwchy of the Anestoie,
and in thin section is observed to occur as nuclear paarticles sar-
rounded by serpentine.

Transparent, well-formed crystals of gom ounldity occuarr on the
Calwvin DMfitchel place, 3 miles northecast of Riclhhville Station. town of
Fast 1De Kalb. Tlhe prismatic orystals mmoasure as nuuch as =2 or 3
inches in Iength by an inch across, with single terminations. TFhey

2T, V. State Dfuscunn Afomaicr 130 Toro.
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occur along crevices in a quartz-bawcled limmestone, associated witlhh a
green amphibole, amnd rarcly with datolite. Tlhey were collected in
Quantity by DIr Alitclhicel and sold to miinceral collectors and for goena
cutting ; the cut stones have a light green to grass precinn coloa- and

considerable brilliancy ., ahniost that of peridote. Crystals £fromny this
locality are figmred in 1IDana’™s Mlanual. They are unigue in poerfec—
tion and quality of color for INew Yoaarl Seate. M e arystals have

also Dbeen obtainced o1y the George Fosteo farna, 2 amiles cast of
Ricliville statioin.

IDolomite. S subordinate: ingprrodient of st of thie oy stalline
lLimestones or nuarbles of the districtr, wheoere it is intoergirown  witla
calcite and only distingraislhable iy chemical analysis of optical tests.
The Gouverncur marbhle contaiins 10 per cond o so of the minceral
ainnd the IEdwards limestone consideralilcec smoroe. The white mmarblce
near the IRock Island Sclhiool, 3 miles nortiy of (Gouverneus, guarried
forr building stonce. is practically puarc dolommite, containing about =20
poer cent of magmnesia (217 poer cont roguired by formmaala). T"Iis
locality is given fartlwer smmaentiosn i the section devotoed o guarry
nmiaterials.

Enstatite. TTris mmrinneral is comnmwuwonly recordoed din tle svoarlas on
mineralogy as occurring withh the tale of [Zdwanrds aincd TTowler, asso-
ciated witly treniolitc. Tt is zid uinicoimaonn mincecral, hwowoever, in thoe

wririter’™s obscirvation whiclhh extoends to all of tlwe prrinciysal tale mines.
The only place where it Inas boaann fourid i quaantily i= e pprospoecl onoe-
Ialf mile nortlr of thhe Ifdwards zince mince. whichh shows au snall out-
crop of enstatite schist, niacde ugp of an intergorowily of Dhladed crysials
that Iave aa Dronzy appracariance ardd are partialiy adierad to cade. T1x
general, tremolite is thhe ancestral source of the talc. 1ot pyroxene.
Fluorite. T Thhis is rTather rare Ffor this district, Thual Cconrmrum g i1
the Rossic and Ddacombh leauwd mines, aancd dinn one or tweo pplavces acoitrss
separatcely in massces or crystal aggregates 1117 Lthe lHne stoaice, "l
towrn of BMlacoml has yiclded sonme Ane exhilxrdl specimmens of Dbright
green fAuorite, of which a Ilnuaome qquantily (75 tons ) caane o 2 locead -
ity discoverced in 1880, and showoed cubes of the nineral aggy to a0 foonl

aAcCross. Examples of This occurreanwe arce in the State M uasoaiinmr ot
Albany . In the Gouverneur sectiomn it s e 1mniinor constituciat o f  So1vee
pegmatites.

Galena. Tlwe =zitnc ores of thhoe Tddwanrcads clistricr contadn ae soanald
proportion of lead sulpliide or galena in mechanical admixtizre witl
the pyrite and Dleivde. At the T1idwards mminme itselfl . it is  <o1lxr

occasionally prescuit il visible forin, bhut specimens fromn: the Williama=s
shaft onr thhe norihern end ot ancommonly afFford cleavages »f the
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nrineral that 1measuare e to an inch aoross. Thoat it is on component
of all of thhec ove to the extent of aa fraction of a per cent is evidenced
iz the 11ill treantment., foirr o baidd of thhe gray galenoa innvariably
appenars on the concentrating table abowve tlhhe splhalerite O the
Bahimint farmna imn tlhwe southwestern ppart of theoe «district there is a vein
inn which galeinn constitutes an important ingredient anel whiclh orvce
was wollliecd for thiis minneral, ratlhier tliziiy Eorr =i, MTiris oCccurroinndcoe
is repotrted to carr)y o lttle silver.

T lre prrincipal ococurvences of galenina in St T_awrcnce county anrae o
few nitiles out of CGouvarnciar and off ctlice li11its o f tlae vaags. in tlie
towiis of IRossice auinicd DeTacoanals. Thoeyw consisi of Assuire vwaeins, Frron a
few inclhes to = o1 3 fect wwicle, intoerseciing 1w T *roecarnibrimaar
cnocissces angd orystallinne IImmestonae aied inn oare or 4wvweer places thoey
extend uprward innto the IPotsdaing sancclstonee. TTe grarizriie consists of
calcite with sollnie fluorite ancd barite, while chalcopyrite, spphalorite
amnd pyritec constitute withh galoena thhe: 1nicetallic ingroediocnnes., T r o
the vags aunead cawvities in thwe wveiilns have come bhbenutilfully crystadlizioedd
examples of thhese differcent minceraids, whiclhh aurvre scarcely obtavinadsle
at present owing to the cawving owuaicdd Gllingr oof 1hhe shiandts. Tl Conl
hill wvein near Rossie wvillage is said to have prirrocdiiced 03z 5 tons of
lead in the early pericaod of mine opcerations whicly staartecd aabyont 1836
and lasted for ahout I¥5 ycars. The Victorin or TPardee nmiine, in tha
same wicinity, also was worlked quite exteonsively, the wvein hawving
been followed to a deprth of 300 Ffeet aniad o 113ill asel simelter Ihawving
bDeen erected for treating the output. Tnn the towinn of DNMacomibh gaalann
occurs at DMineral Point on Blaclk lalke. aainn old minving Iocadity . also
on the farm of F. IE. Turncr, 3 miles northh of Brasie Corners, ancd
on the Downing., FPennock, awnd Jones places mear DPicerces Corrmers.
The small size of the weins precluces tlweir practical opoecration for
lead at the present time ; but ftleir relative content of galena niawvy bo
fairly high.

Garnet. Garnet is colmrmolnr i1n tlie Grenaville pghnieisses mnicd ol
granite contacts. It is o constant ingracdient of e 1ricemnaaber of tlaoe
Grenville, a garnct-gneiss that occurs in the southeastern part of
thhe quadrangle, north and southh of Telvwards wvillage, the garnet
being distributed in small crystals and rouwundislh particles of pinlk
color in a mixture of feldspalr, Quralrtz ancdd mica. Occasionally the
garnet attains half an inch in diameter, but asually i much smaller.
“The development of garnet s a reaction mineral in the wvicinity of
oranite and pegmatite is 2 widesprear phenomenon and it is hhaardly
necessarys to refer to separate localities.
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% Dand of wverlrx riclh garnet rack, aboutr =2 andles aaortlhh of Lsouver-
neur on the ryoad to Peabody bridge. hras been the object of some

mining oacliwvity-. Mbout ooz the (Gouverncur Garnet and Ieacd
Alining Comnpany started opoerations inn the locality witly the purpose
of procducing garinet for abrasive usces. T e garnet is ofFf pinkislh

color and probabiy alniandite ; it occocurs in rouwel particles that aver-
age nol over one-guuarter of o incl diasaeter but are woery ploenti-
fully distributced so as to constitute fually one-fourtlhy of the centivre
rrock 1ylauss. T he other ingroedicnts are Dright gracin saicdd thae conalri-
nation of color mmake=s thhe rock n =strikinge one wilhen sceen i fresh
speciniens., Tt is no doubht o <levelopment of thhe (rrennwville gncisses
and rescemnmbles veray niuch one of the Grenville rocks commuonly asso-
ciated ~witlya the graphite Deds of thhe casterin Adirondacks, Tl
rock is richher in gnrnet than that awvailabhle I1n most places for
gquarrying, but the mineral is rather too e to serve the purpose of
an abrasive, after it laas been subimitted to the necoessary reduction
requirced for its separation. T The qguarry has not bheocnn worlioed  foars
2 mnnumber of years.

Graphite. T Tiis mmiamneral is quitece couvuunonn in thae sedinicintary
schists of the Grenville series, inn whicla i1 Is disscomdinadecd iz saandld
scales o1 flakes througih thhe hody of the schists, constituating poer-
haps =2 or 3 per cent of the miass. T lie schist helts ofF thhe @dwnards-
Sylilvia lake district and of the Gouverncur pyrilte bhelt exenaplify this
method of occusrrence. Tt is also occasionally to bhe secin iin thae
crystalline limestones or marbles. So far as is kinowiy, thhere avra 13no
deposits within thie guadrangle thhat secnn to mierit attoenvian from
econommic standpoint ; only once or two graphite deposits iin St Toaw-—
rence county have heen waorlced to any oextoent, fthwoe prrinncipal oper-
tions centering on an occurrence of graphitse schist mnear  Popes
Mills, towvwn of Hammond., which yiclds a crystalline procduact ofF finer

grain than the eastern Aadirondaclk grajpshitce. T Tre prrocduact From this
mine has been sold for paint purposc:s.

Greenocklite. The =ziiwc oras from thhe Todlwnrds ddistrict lamuwees
been obscerved inn a few Instances to have o coatingr of o grecunish -
yellow earthxy substance that reacts for corlanaiuvn and Thas boeen
identified as the sulphide greenockite. It is f[founid on the weatherced

cdlecoin—
thhan =a

jJoint surfaces as a Dbloom, the result doubtless of prartial
position of the sphalerite which idtself contains little 1morc

trace of cadimium. T he presence of thhe miineral was Arst obserwvecdd
by the sarriter in the ores from the mine of thha ™Northerin Ore Conmna-
3T Crood specimens were Inter collectred fromm thhe TRhodes prop-
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certy 1near LTalecwille., INo othwer occurrences of this amineral seem to
hawve beenn recorded in thhe State.

Hlematite. IDeposits of red Lhhematite are associated with the
Grrenville schists and limmestones amnd have beenn the object of mining
i1n years past. Inn soine instances they acvre sinply the gossan or

wenthered outcrop of 1the pyrite and pyrite-sphalerite ores ; this
sceerns to be true of the ore localities 11l the vicinity of ITullewrwville
and Sylvia Jake -which omnce were worked for the supply of the
T ullerville furiiace. SMbhout o mmile ecast of YTTullerville, iy tlae sand
terrace which here is undesrlain by Hinestolwe, i3 an old slhiaft clhat laas
affFforded some soft carthy and bhard hematite, with moire o1 les:s
wlhiite gguarizx adinixoed writh it Suavothicr locality is tlhe zime pProspect
on the IDominion Company’™s propoerty, just east of Sylwvia Ik Fay
soft eartliy hammnmatirte was mained here sonnw 3o yoenrs agre, Llae prrin-
cipal opemning: being o pit onn 1lhwe outcro)lr of o lens or shoot of the
ore whichh in «deptlhh hecame clhiargred witlys the sixlphicrles of iror anacd
zinnc and tlires unsuitable foi1m smmieltinngr. I .ater exploration showedd
that the change progressoacd witlhhy deptlhi. so that prracticoadly analiered
sulphides were taken inn the prospeoect shaft at o deptlhy of 200 feat
or a little 1morc. T he occurrciitce of hoematite within tlie linoestone
belt, may serwve to indicate the prescence of sulphides.

Other deposits of hemmatite occur in thwe Grenwville scolyists, e st
Ore Bed school, in the southern prart of IDcI<allb voxswnshigs, suxd nenr
TFTowler. The schists inn whiclhh it is found are pyritic, Dut thae ore
itself is frce of sulphur aidd not apparently <dircctly related to ohe
Py rite. T he occurrences arce of little economic importancee in themns-
selves, althhough they illustrate a type whicly has playced a considar-
able 1»dle in the iron industry of this scection. Tl 1mvines of the At
werp district arc found in association with pyritic Cirenville schists
and along the contact of the schists and crystadline Jimcestone, the
ore being a replacement of these rocks formmed through the agoency

of underground circulations. T he pPrrinncipal mmines are situated
aloilng a beaelt that begzins just nnorth of SAntwerpy villaggre sund extencds
northeast. paralltel withh the T2, W & 3. railroad, 1o acar the TRossio -

Gouvernewurr towia line; they inclicde tlhiee Tlick=eon. 3l Scoerlingr,
MMorgan, Kecne, Caledonia and Clarkcoe mines, from wawhich aloiogether
a large guantity of ore lhas een mined.

Idmonite. Bog iron ore abounds in many parits of SO T.awrenco
county, where the sluggish streams and swawmpy arcas favor its
accurmulation. The towns of Gouverneunr, IFowler, Cantoinn, arnd

Brasher have wielded furnace material in some guantity during the
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cirme when local smmelting Ooperaticns Woeroe 11 PProgross o0 OoF SO yoears
DET». I.ammonitie Of =70y matuire ocCuars s gros=ssmaal o tlhwe outktcrops of
some of the zinc deposits of IZdwards, nortably the VWhite progperty of
the Northern Ore Company.

Magnetite. T lhis miineral iz an ingredient of the crystalline silicate
rocvks, particolariy the granite and schists, but it is ot known to
acciir i woarkable maamwount anyvwilhwere isn the guadrangrie. The large
cleposit=s of 1Jenson ATines ave oIf the limilts of tlhie map to the south-
vt of [Zddvwaorrcks,

MNMicrocline. T"liis i= si1n importimmit aiveral in the prorvpliyritic
gritite ol ils pregmmiatite ofTshots. It is=s oftcnn intergrovwn witls
albwite 117 prerthitic arrangemaoent, &l is the prrinacipal feldsprar inn the
gqiinrzries el 133igociow, which awre ddescoril>»ed seprarately in this roeport.

Muscowvite. Adthough this occurs i granite aAand to a miEnor ex-
tenat in the pegmatictes, 1t is not of economic imporiance.
Oligoclase. Orccocurrences ©of tLthis amineral are noted in associ-

ation withh some of thoe granilte @l pegmatite, inn the sanie niIaniies
s microcline, bHut in smealler anyouwuants.

Py rolusite. Good specimoents of fernlike crystals of pyrolusite
are fowunead as an duoerustadion of thoe tale schist v the Ticddwards odis--
11rict. No. =242 mine, Talcwville., yiclds albundant sproecinmrens.

Pyrite. The occurrence of this immprorcant mineral is describecd
=oparately. Tt is wiclesprearl in cortain quartz schists of the Gren-
wille.

Phlogopite. This occurs in small scaly orystals ratlier commonly

f1n the limesione of (GCouwverncur and othier sections, andd, i Llaoaergeoer
=hects as a contact mincral associared withh othoer sccondary silicates
Tike ammphibole, werncerite, <liops=sicdde ancd titanite. Sheoeoets measucrinigg
M inches or more across were obscerved by rthoe wreiter on the wasta
«dumps of No. =222 tale mmine at Talowilloe.

Py rrhotite. This =miccommpranices ppyrite in somoe of the cddeposits
found in the Grenville schists. TL is miore particulasly abhundant in
the deposits outside of thhe GGouvermncur qguackrangle auniad mmotal>ly 1lwosce
wt Pyrites, south of Canton, and at the T aidlaw prospects, near
CIxbrow, southwoest of Gouvermnciuitr. It mainy carry o litile mnickel.

OQOuart=. Warious fTormms occur i greal abundance. It is founc
cryvstallized in vuags arndd fAissures, and parcticalarly inn 1the Grennwville
quartz schists whiclhh constitute the wall rocks of the pyrite doeprosiis.
FHandsome crystals have beenn taken from the mines of thhe St Toaw-—
rence Pyrites Company at Stellawville, nmear Idermon, just off the
CGouverneur sheet. The crystals are simple combinations of the un:t
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Frrisear snan«d g vamwnaa«k. AMassive quuartz, white Or VIiItreous, OCoCuurs vaery
wridely 113 veins thhat intersect nll of 1lhwe rocks ainid aare 1Most conimon
around the Dborders of the porphyritic gramnite. The qguartz has the
clhiharacters of magmmmatic gu:artz; it appoars in practicalliy pure bodies
and 12 combination withh  feldspar as poegniatitesx of wvaried con-

pPosition. T he occurronce I qquartz i the (Grenville linmiestone where
it roduces banded and ribli»eel structures ik describe«<d i1n rthe earlier
1>art of this reporr. TThe Jimiestance o the horders of Sy lvia Inko

esprecially abourricds in guuartz whiclh stanadds out s wlhidite  haaooaoaamocks
ancd rcefs abiove theae surface.

Clhiert @maid jaspor are occnasionallys i evidence arouwund thheae z=ine
deposits of the IZdwords district. 2 considerable Dody of chert
occurs o1 the limestoiine ridge thiat i= amittce<l Ta tihe WNortlhweria Cre
Company, just nortly of ITdwards.

Serpentine. TIis minceral abounds in thhae 19ddwards limestone el
as nodules and Dunches cenclosacd by the carbhorin@ntes. MnMost of the
serpentine, @s Sshown by Saaaayth,? s prsowuadonzorprhiic arfter diopside,
wherens tale, the otlier imprortinnt scecocdaoay andineral i thhe linmle-

stone, is derived firrony trenanlite. S peculinr whitisly serpentine,
secemingly of low jiromn content, is formnd in o gquarry in dlae linnestonc
arca ncar IPealbrmody Dridize, 1iortlhy of  CFourvoerinou. Mvoccording o

local accounts, thhe mmiinnceral was chought o e taale and some of it
was grouwid arnced sold for the same parposes For swvhiclhh tale is em-

Ployecl. ITr is noticoealby harderr thaany rale aael Thaas rather ann odly
luster.

Sphalerite. O coccurrences nrce unotecd in the lead wveins of XRossico
a1l DTnacommb as naan accomip:unmimoent of galena, pyrite and chalcopy -
ritc. T thwe Tocdwards «district it is associnted with pyrite an«<d occurs
in replaceimoent bodics inn the Greonville linmaestonos. These nare «do-
scribedd el=meswvhaore vmnder 1lwcir oy 1itle,

Talc. COne of thhe imiportaznze oconomnlic minerals of the CGGouver-—
ncur diswrict is tailc. Tt is rescerved for special descecription.

Titanite. TFair-sizacd recognizabhle corysials of titandte are fouwunnd

in somee of the IIMMMeStone—Zraitite cnnitacts, s 1ueqser 1the (iouvoritcur
marble quarrics south of 1lie villagre aarel i thae vicinity of NNo., =54

talc minec, T alcwville. TL iss nssocialoddd writla cliopsice, 1rcnolite,
wernerite and rtourmaline.
Tourmaline. This is quite cormmmon in white, Dbhrown and bhlack

crvstals, as a sporadic ingredicnt of the limoestones where it has been

b Genes:s of the Zinc Ores of the Iidwards 1¥istirictr, S1 I acwerence CCouantys,
™I W. W. State DWTus. TBul., =203, 17418, p. 15—71H.
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fornyed by conminoct actlionn witdhy Lile gsers prd13 s 111C g@Zrzaaiia. Iterhaps the
Dest kunowir occurrence of this t1aype, from which have comne 1most
of thhe muscurnm sprecinrens that bhear thheae locality nnnme Gouverneur,
is on thhe Reesc farimn, 22 miles souwuthwest of IRicliville, on the 1Rock

Island School roacl. 1t is described i some Jdetail by Cushing on
DaZe =20. Good crystals of DLIroywinl color are also to e had fromn
the Rylesrone marble quarry,. southihwoest of Gouverncur. The Dblaclc

variet) is a1 COITIMIoIl ac o1y wimmient «:f the proegmmatice booclies, wnll
owver the district, so0o widely scartteredd thint specitfic mention ofFf the

localities seci1Ix® UNNICCCSSILTM . s o constitucit of the Carenville
gncisses it occurs i1n various caolours aowd Llocaldy anaanas Lo 50 [poer
cent of the entire rock niniss. {Soe pagae =24.)

T remolite. TIhis moember of thee zanphibole grroug: is abuinnacddantlys

developraecd along thae borders of some lmestone arcas, particulaaely
thhe Thdwards-S3xiIvin Iake bele whoere great Dodics of noarly pure
treniolite inn 1liec forviiy of cra=stalline agErogates apprensr aloingrs the ceon-

tact auand for some distoaance rtowared 1hoe innterior of tlae el 1t iss
usually white in color and <developed in longs Dlawles or aoodles withe-—
outrt corystal terminnlioclis. Tlhie crystials are so interlaced Llhac they

malte & very i1oupl roclk, altliougely §inn 1lie mass thae Iadtor appoiars Lo
e of scvhistose struciture. J3Iands of thie tremnolita iy lre wrrncoed for
long distances parallel witly tlhiee surike <oif 1lhie limestone. 1l of tlic
talc mines are situated alongr thesoe bankds, switly e tremolite formna-
ing orxe or both walls of thhe deposit.

The pinlk o1 purplishh form of mremolite, called hoxagronite, is o
handsome mineral whicli occurs in thhe walls of thae miines at Taloe-
wille, particularly on the southwestern endd, andad dinn thhe mmines noenr
Sx»yIvia lalke. T .arge masscs of 1t arve sl acvadlable inn thwae rock
dumps of the old United States Tala Comprany™s mine.

Wesuwvianite. T Ihe only locality so far recordocd oy rhis mmincecral
withinn thhe mmaagr limmits, is 7 oanmdile soutlh of Gouvoernacur, pralbally one
of thae marble guarries. TThhe Iocality is mentionacoa hy Vwhitldlock . *

VW ad. This mineral is fouwund in association withh bog Iinmonite in
some of thhe Tidwards and (Gonvernmeul ocCCullIrTellces.

"W ernerite. Sporadic occurrences ©ofF wernorite s s corntaaclt i -
eral are reported i the (Grenville Ilmostoroes. Tt is obserwved at T alo-
wille and inx the (ouvoermnewur mmarhble guaorries.

1 New YWork MZMinmceral T ocalitics. NLD W, State BTus. Pinll Fon ooz, 0. AR
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Zinc COre

Sphaleritce CCLITE 3 Ccormmmnnncroinl cqurinaat it e i Ltlac AICcizrit s o1
IZdwards. Taleville, Sylwvia Ialke niniegd 2t other places withinn theae Time-
stone belt rthhait strewches swcroass the =ounthoeastesray corner of the
Gouvernaur guancdraoaagle. I1= «listribution Dbbroadly conforinis swith

that of the tale whichh prarticularlay Favors thoe bordering zone o0 the
limestolnes next 1o thhe grranite aunaed aaanpslail»alite 1lanvt linnait tlhie linne-—
stone o1 the nartlh and =soutlhh =sides.

Ddining of =zinc i1 this Jdistrict o i1y 1lie sprrizggs of 115 and laas
boecen i continnuons Prrogeress sisece (hoen. TTlhhe prriaicipal opoeratiosns
hawve becnn carrvicd on Ly 1thwe Nosthhoern Ore Comngs:unmy whose mmiines
and 1mills aare situnted just outside of thhe wvillagre o F TTedvwvranrds o1 Lthae
"Frout lake roanck. T lhiis property wias 1irst prospoectoedd qund devaeloped
Toy» T, DI, Willinnis, who abeunt roo3z waas in clhinrge <ol ironn anminings
operations i the Aantwvweri district ouarad Ihaed s attentionr called to
tlhhe unNncovering of zine ore on e Podad v, a0 et of 1the prroperiies

takenn owver latcer Dby 1the Northernn CRre CTonmagraniy. NI WY Illizaaas
wisited the place and recognizaoad 1he possibleo imiprortoaance of  thie
Ooccurrenco. I associntion witlh the WNorhorn € 22e Comprany, e

vndertool =ysteimatic prospoectinng work  swhiclh waass continncd for
a wear oy more until oprerations were suspronnded o acconnte of Ieprad
entanglemnments tlanet eI 120t dlizsonlvedd wutil mwlroun T e, T Iies
developnmniacintt of the depprosits was then resuned, Thut it yvwaes ot tantil
s wyenrs [ater that miining bhegan il o sy steinatic »anneer, softer wvari-
ous trials with processces for thoe sopaaration of the splhaaderite zund
1Py rite.

The TTdyxwards doeposits are only o ot of the series of ore bhodies
wwhich occocur i 1tlhe limestonce betwweenn that 1place @)l Saylwvia Takeoe.
They arc the single awctive prrodoacers, oswvoevor, ol of tlwe totill oo f
n dozen or more of occurirences, thiat hwawve Dboeoen discovered wigr» teor
the prosent tilnc, No doubrt, othwcees willl e browught iato opoeration
inn titmce alnd therce scems to bhoe every prospect that the districtl will
continue for many 3yoears o contribute sy imiportant ouotae tor thce
miineral ouvitput of the westorn Adirondacles.

Adthough =zince miining is relatively a new andustry for this region
the prescnce of sphalerite has heon known for a lomng time, i fact
since about r835. In the roeports o f the TTirvrst Clienlogical Survey of
INew wYork., 1Tbhenozoerr Toiarmoiis anentions thoe FRalmmat Farna ¢ vwrornggly
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called DBehnont) i the  vicinity of Sylvia Iake, as =& locality for
sphalerite and galena. et that timnme zince was of limdted importance
as a metal and the ore did 2ot warrant moamuaning for lead alomne.

The ores of the Iidwards district do not secint to conformm to any
pParticular geoclogical horizomn in thhe (arenville limestone, but are
associated more cspecially withh thho=sce heds of the linestoine that
contain large amounts of silicate mincrals and other impurities.
The presence of tramolite nand diopsidae annd their alteration prod-
ucts, serpentine aind tnle, as well as vitrcowus ouand clhierty uarts, 1S
gencrally to be 1noted iix the vicinilty of the deposies. There is thhuas
more or less closoe relation physically between the distrilb>uation of
the talc and thhe =inc ores, hothh occuurring in the impurce boeds chaat
usually characterize the Lrordering =one of thie Limmestoiwve el

The ore bodices show much variety indy theiv fornmn amnd structare.
On tlhe surface the ore appoears as bhands or stripes sot off more o
ITess sharply from the wall rock, nicd agzdinn as indefinite patches ol
sulplhiides whicly DbBecomne riclier towwar<d the 2anidadle zvannd anaany grracle
into morce o1 less saoalid Dbodices of the metallic compouncls, Not
infregquently the locus of ore deposition scemms 1o hawve oo deter-
miined Iy a fissure or ariack withiin the limestone, as the aore mmay be
seen to follow such openiinyg 1mrore or less consistently and o bhoe

bounded by prarallel walls., LIlnclerground thhe hands niay appeanr oo
hawve the regularity of wveoeins, but inx o largre way the ore pianclhes anwd
swells and winds around guite without rule. Tin the mines at

FEdwards and Hyatt whichh arce thoe only omves whichh have been
opened to any considerable deopth, the Dbocdics wnay be doascoribed as
lenses and shoots of orec, modifccad by rolls and pinchhes that evi-
dently have resulted from comprossion subseqguoent 1o thhe ore deposi-
tiox. I tlie mining of the ore it is freqguently noticed that one of
thhe walls is smootlh, and [rec of inclusions of sulphicddes, while on
the other sicle stringers andd wisps of orce analkao off into the Hanesionae
for some distance, or miay surrowicd LInclks ofF thae limestone so thar
the contact onn that side is cuile irroegrulas-. Crr the free sside o scel-
vage of <claxy and talcy decomprosition Pproduacts mawvy intcrvene
between the country rock andd orce, and this often sorves as i owalor
channel.

The ore is of compact, cvoen—srraincedd texture, witls Few openings
or wugs, suclhh as are found in ores occurring i opoen Assurces
deposited under surface conditions. Iy =ically, it resembles the
Iimestone in so much as the sulphides have about the samoe groain
as thhe carbonates anddd the siticates appeanr in thoe ores royuwvch as they

-



LS B fa B R RR D ST ST LS AT LT ASLT ML

do in the unmodihned limiestone. T he splialerite is accompanied by
more or less pyrite and the particles of both are approximately of
the same averagge size, appenring inn rounded or subangular grains,
never as well-rrounded corystals. The grain is apt to be somewhat
coarser in the high-grade ores suclh s are exenipplified by the ~well-
definecld Dbanids or lenses, than it is i1nn thhe dissciminatecdd lenancer ores
in whicly thhe sulplhiicles are scatteraed thirougl o ground-mass of car—
bonates. Samples of riclh Dlende shosw individunl cleavage surfaces
an inch or so across, but inn thhe average the dianeter s ot much
more than one-fourth of arn inci.

The sphalervite conymmonly bhelongs to the iron bhoaring wvarviety and
Ihas a dark brown to Dblack color. Tt is tlic 1y prical LHiack jaclk ot
thhe westernn mmiines. A analysis of a priclsed smamnple of sphaderite
from the INorthoermn Mre Company’s friire, mimade 113 thhae Iaboratory of
that compalny, gave the following results for the chief constituents:
Zzinc, GO.GI por cont; iron, 4.1 pper oot ;o sualypshhur, 3= .73 poer cent g
Sum of.=25 per cent. TTiis corrasponds Lo go.30 12e1” cent =inlc sul-
phide molecule and 7.73 poer cent ferrous smnlphicde molecule, reclkon-
ing all of the iron in thhat form, witlhh Oo.22 perr cent sulplur inn excess.
It is probabhle thhat some of the Iron should e oalculated 1nn termas of
pyrite rather than thhe monosulphide, but a small excecess of sulphur
is demanded mno doubt in conmibinationn withh feand and otficrr metallic
substances. Tt would appoear thatr tliae Dicnde normnmally carries o4 or
s pPer cent of metallic iron.

Mnalyses of the =ince ores, vrepresenting thoe average product of
the INorthcecrn Ore Compransy s imnittes for preriods oF a0 mvontly encks,

are presented in columns T and =, helow . A annlysis of a pickedd
sammple of the richer ore s grivernn inn colurnmnan 30 T hie fAirst two
analyses arce from the company’s lTaboratoriceos at ISdwards, ancd
numnber 3 has ey mnandede T 120 W, Fones an 1w State BDfursoewnn

Tabaoratory.
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SOLOGY OF TIIE GOUVERNEUR QU ADRA NGLIS 3

Northern Ore Company’s mine, EEdwvwards. The ore bodies which
lhhave given the largest output upr to the prescnt tirme are situated
within thhe low ridge of linmestone that forms the first rvise of ground
just north of Edwards willage across the alluwial flat or Acod-plain

of the Oswvwegatchic river. The limesione ridge 1s an rsolated hill
that lies inn an embaryinent of Grenville gneiss. It is some IT=200
feet lorng iz o northeast-socuthnwoest «lirrecticoin zuaacld Taos an wrell—

rounded owval contour, rising 3o or So feot abowve the genciral lewvel.

Trobhtijcorrfact CTlay faclhvage
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<riy nll sides except towvwardd thhe southanst thoe limmestone is bordoeredd
Iy gneiss, the Iatiter raock bDelonpgringr to na narcrroyw bh>ancd scocarcely manorcoe
thhan a few hundred fece wide tlhiat prarallels thhe nmnorthoeorn contact of
the main limestone belt for several miles. Hoetwoeen this goeliss andd
the main granite Dorder is an interwval of a guarter of a mile wicdde
that is occupied Iy a band of limestone sirmilar 1o that of the main
belr.

The relation of the grneiss and limestone sceerms 1o be that of an
interbedded series. T he Zuneiss is A «Iark hmornbh:loende-bhiotitae variolys
soimetimes carrying graphite, and i thae irmmodiate vicinity of thae



L N B Bl Dl S TR B i R s b B AL LT I1SLT A

mines it contains a large annwount of granitic material owing to ihe
injection and diffusion of magmatic juice from the red granite
which occurs in great abundance on the borders of the limestonc
areas. Ower counsiderable areas the gnciss lias been practically con-
verted into gramnite, the original minerals of the gneiss having bocen
thoroughly blended witlh those of the igmeous rTock. ILaycrs of
gquartzite and small bainds of limestone arce occasionally intercalated
with thhe gneiss. A insiglhht into the relations of tlhe gneiss ancdd
limestone along the contact is atTorded Dby the log of o dinaronncd dxill
hole which was put down by thhe Northaorn (re Company on Lhe
WV hite property well within the linmits of the graseiss and onn the Ianaagr-
ing side of the limestonoe bhaolt. I"Taer sectioin i1r 1hhis Jiole sas intergrraetocd
by Cecil FPocock, foriiier mmawming ociyggineer of thhe INorrtlhicorray € drmee
is as folloyvws fooam tagr tax Dhottoanm

Conapany.,
Fats Dol o FTean

- - .- - o—I53
CGranite - - . . - . .. . IS3—170
Crranite ~wwith . TFO—=33
TLimMesStone .. . . . . .« o« o o« - =33—-3=25
OUAaTLZIite & .t L ot f h e e i e e e e e e e e A25—3a4=
Ciranite with some ghnciss. .. o . o . e e e e e e e e e e e e e e e e e e e e - g =Z—AFA
T.imestone and auart=itoe. - . o oo 0 L L L L L Ll Ll L Lt it e e e e e e e e e e . 473 -50O0
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cddevelaopecd by the INortherin Ore Company
emnbrace several more or less distinct deposits. Mo. T arnd no, =
weins outcrop in the southwestern part of the hill and are tappec
by the Brown shaft which is an inclined shaft driven along the
course of no. ¥ wvein. MNo. =2 wvein Hes it the hanging of no. 17, sep-
arated from the Iatter by o fect or more of limestonco. No. 3
wveirn is about 600 feet northeast of nmno. ¥ and no. 2 veins, closcec to
the Trout lake rToacd. Tt has been explored by the WWilliavims shhafe,
but is worked througlh the fourth level of tlhe Vrowin shaft by a
HGoo-foot connection that follows the greneral strike of tlie limmestone,
all of thhe orc being hoisted througl the Brown shafo. No. o woin
lies in the southwestern part of the arca on the hanging sicde of
no. 2 vein, and is not exposed at thhe surface. It was AIrst encountered
inn the wvertical shaft which was put down after the other shafts to
tap the lower workings of the DBrown minc. The wein was cut on
thhe goo-foot level and has been followecd upward by raises from that

The orc Dbodies so far

Ievel.
In shape no. ¥ and no. =2 weins may be described as broad,. thin
lenses, which in their limited outcrops appear as bhbands with parallel
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walls. They show well-marked boundaries against tlze Lhinmestonc
on the foot and hanging sidoes, like fassure BIRlings or weins, but
against this interpretation of theifr character may be cited the evi-
dence of replacement that is found all through the ore and tlhe fact
that there is mno continuocus sclvage or parting plane along <cither
wralll BPEotlh bodies are warped out of plane, no. @ heing asrched
toward the hanging side in a broad semicircular curve, and no. =
warped to a less extent. They vary greatly in thickness in deptih
and on rthe strike. Cor2 the ocoutcrop no. I was about 4 feet thick
ancd mo. = a litkle less. 1n deptlh theoey swell up to 122 or 1.3 fecst i
rolls, but these arc succecded by pinches whiclhh constrict the ore
to a foot or less in thickness.

The White or no. 3 ore bocdy is not so well defined on thwe surface
as the others; its ountcrop consists of a zone of Iimestone s to =2o
feet thick that carries buniclics amnd disseminations of sulpliicdes
intermixed witlhy mmyuacly serpentine. Tle ore is distinctily brecciatoed
in places. In depth the deposit develops thie form i a shoot whicla
may be the result of a thiclkening of a lens Dy foldinge or Iatecral
commression. The undergrounncd dArift bhetween the T3Irown and VWhite
workings provide a good exposure of the limestone beoecds whiclhy at
the surface are considerably weathered, and only on view in a few
places. There appears to be no structural break of any importancce
in the interwval.

MNo. © vein which was first encountered in the sinking of thhe new
wvertical shaft, is oniy about =25 feet wide and 4 feer thick on the
goo-foot levell It Ihas a dip of about =25 degreces at the bottom
but this increases to 60 degrecs on the SBoo-foot level where thhe ore
widens to 160 fect and averagres fully =20 feet thick. The ore, like
all the rest in these deposits, carries considerable pyrite, but this
mineral is much more abundant on the foot and hanging sides than
im the center of the vein.

The ore of these deposits is characterized by an almmost com-—
plete replacement of the carbonate minerals so that the grade aver-—
ages high. =Still the tenor of =zince fluctuates considerable witlx the
varving proportions of pyrite and other ingredients. T he actual
average of the run-of-mmine may be taken at I8 to =20 per cent =zinc,
according o the 1mill sampling for monthly periods. This indi-
cates a sphalerite content of =25 per cent or slightly more after
allowance for combined iron.

{Falena seldom appears in visible particles but is present in all the
ores to the extent of a fractiom of I per cent at least. Its general
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proesence bhoecoimes ovidoent durizggy the pprocess of miali trecatment, for
a small band of gray galenin always apprenrs on the comcentrating
tables just abowve the birowil sphalervite. St thhe WWilliammmas shaft on
the northh side, specimmens were picked up which showed cleavage
faces of galena an inclhh or so across, surrowuclded by sphalerite.

These may be the result of sccondary depasitioa:., Itarite occurs in
smmall amounts although it can seldon: be 1dentified Dby tlhie vanaicded
ey e. T ests indicate thiat it constitutes firona 1 1o 3 pre1” cent of the
ore. T he other accompanimoents of the ore are guartz, tremolite,

diopsicle, serpentine aiid talc, o1 of whicly occur  nmolre or less
abundantly in the conntiry limestonc.

Webb farm south of Edwards. To the sowthh of 1Zdwards, 1he
first showings of ore aare found o the Waoodcock, WYWoebly uaed Lo ill
places, situatced o the FFullerwville roncddd. T he cdoeprosits licec alonng tvhe

scouthecrin margin of thhe limestone belt, across the walley frommnm the
MNorthern Ore Compraniy s mine, fromm whiclhh they aure aalbbout = mniles

distant iInn a straiglht linye. The existennce of zine in this viciznity was
farst brought to notice by A, J. DvIoore, formmicriy of ISdwswards, wlio
did sonwe prospecting there in IO, More recently thae Touax IDevel-

opment Company lhas Dbeen engagced in explorings the outcropss on
the Webilb place.

T he ore in this sectltion occurs alongzr a restricted zone within the
limestone, following the strike of the boads awnd keeping closce to

their contact witlhh thhe ginciss. The Inticer is a gray, garnetifevous
often rusty rock that is banded and injected Dby grranitc. It Delongrs
to the Grenville series and here lies Dbelosw tlhwe Iimestone, Dbotlh
rocks having a northerly dip at a high angle. TThhe peculiar rela-

tions which characterize the contact in this wvicinity have becia 1ot el
in the discussion of thhe structure of the limeoestonnce el

The ore is found as disseminations nai1d richer Dbunches, which
show no sharply «definced Doundaries 1oward the country rock, bhut

rather grade ofF on the ocdges. The splhialerite may bhe scattoerad
througl a band of limoestone 6 Lo 8 feot wicdle, bhut in sv voery wunnoewvaen
WS - Aldltogether the outcrops and prospect holes - 1WO1e ITIOrC

thamn a few feet deep occur over a <distance of HSo0oo fect along the
edge of a rawvine which has Dbeaen eroded i the Limestone on A
northeasterly cowurse.

T he sphalerite is lighter in color than the orce of the lidwards
mine of the Northern Ore Compainy, bhutl it contains more or less
iror. It Is admixed with pyrite, s0o as o forn a granular miixture
of rather fine texture; occasionally Phioces o f conrse Dhlende aearly
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free frounl pyrite occur. as at Itdwswards. Tz aall thhe ore thicre
considerable garngruce stuff in the form of scerpentine and talc nodul
and unreplaced carbhonates.

difficult to estimmate

The exploratory operations have bheeunn contned to the sinking of
shhalloxw pits or shafts in thhrroe or four placoess. WA Tl
ore is of conumnercial gracle regard to z=innce contoent,
so far revealed is hardly suilicicunt Lo adtiord

McGill farm. This acdjoins the Welbls
lyving along tlhwe same ricdere of limestone, closce tao the mneiss, The
occurrceiice of ore is manifested in outcropr at a distance oif 1000

feet or more from the mmost noirtherly oppening on the YWeoebDb place.
Ot the timme of the writer™s wisit, 111 thhae Iall of 109360, 1lHitle Tand Trxecur
done 1o prrospect the deprosite. T lhwe sprhalerite is fouwund as o Jdissonai-

s 3 o1 5 oot wicde ol

mnaticon withiinna o Ilay el of thhe limmiastolce
st1rrikc. Thoere is lictle addmixiure or

of uncertain extent on the

Ppyrite and the ore hias a liglht bDrowvwias ccolor, sipnificant of a naani-

mum of combined iron. The dip of the ore Irannd secias to e albrout

2O0° northwest. Thhere is mmuaclhy sevrpentine in
axbestos,

hanging side a lititle slip-fiber

Woodcock farm. Continuing along the graneiss coniact scattoercecd
occurrences of sulphides may e scen orr are indicated by thhe ruasty
Thoneycombed appearaince of the limestonc. Two or threc exppo-
sures have Dbeen made by blastinng inn whichh G to 8 feet of linmesitona
more or less cliarged with ore has beein uuacowverocd. The prneiss lies
scarcely 50 fcoct awvway. The limmestone boeds inn this locality oo
ribbed by narrow Dalids of svhite witrcous qguatrtsz, S0 pPrrommiixent in
the Sylwvia lake region. T he occurrences stretely owver a distance
of 300 foet o1 Mmorcoe.

Balmat place. This lies just
Fowler road and one-half mnmile cast of Sylvia 1Ialce. It
the first property 111 Lhe district Lo have een prospoected, s thesro
Is mention of i1lwe exploration of one of the bodies awhiclh it coa-
tains in the report by IZ. Zmaamons relating ter Lthe ITirst Geological
Survey in 1838. 1Zmmons refers Lo the propoerity uander the naime
of RBelmont and froimm his description it is oevident that thwae olsject
of the early scecarch was leacd rather tlhhamn =inc., theae latier metal bheings
of little use In thhose daouvs. T e scepraration of the mixture of =inc,
galena and pyrite proveol too muclhh of a problesm [or
of the operations.

i=
LYS]
Tlhere is so much wariation that it is
the aAverage tenor.

nmnichh of the
thhe quantitx
a lxmaisis for rainminagr.

Place on 1the northeast,

i1n

cevidence and on the

nortlhhy of I3almat Corncers o the

is prrolally

thh¢ success
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T he results of thhe carly exploration are to be seenn ind av shaft
whicly was sunlk on the more northerly deposit 1nnear thhe road, wlich
is but a little distance £fromm the MSraocldd wtale 1xvizice. T he deptlh of
the shaftr i= uuncortain. it being 1now prartly 1illed switlh water, but is
Probably ot over 5 foeol. C 3 1he side il bhelow rthhie outcrop o
turnmel lhas beez driven into tlhwe hangings so as 1o gZive access to
the shaft waorlkilnprs ol partly Jdradin tlueesnr. This may have Dbhoeen
excavatecd at a later (Wdate tlhian the exploratory work describaed by
ITrumnmneons, but there seemmns to e 1no record of thwe tiame or of rthhosce
interested 111 tlie rencecwnl of operationns. T "he Doy thnat is explored
by the shaft ountcrops at the surfaacoe Lo the southwest as o rusty
Dand in limcestones, ranging from a fow innclies to several Fect thick.
Tt cann be tracaecd for qguite v distance inn rlhiat Jdivrection. LTInacler-
ground it shows tlhie =ame variadion in rthicleunes:s.

Somme of thhe oirce fromm the cavly operaticians was still to be seen

recenntly about the =hafl. Tn its content of galena whicly is Fairly
abuncddant i3 a7mxuch oFf thae naanterial, it (differs Frowmm the rest of the
ores in the 1IZdwards district. . ™. Willianis, who was abhle to

inspect thhe workings in some «detail, states that the lead-bearing orc
occurs only as a locanl phas=e, really as o distinet bhody frona the
main sphalerite deposit. An this event it niay well De o separate ore
concentration formmed under differoent condditions and at a different
time., possibly amnalagous to the lead ores rto thhe northh of Gouver-—
newr. It ~was the galena that »was souglht by the onarly prrospoectors.

The z=inc orce from this locality is disciasgsruaishhoed by & pirevailingsly
fine gramnular, dascrk metallic sphalerite whicly forimms a growundinass

for numerous larger grains of pyrice. T e sphalerite pacticles are
usually measurable by a Fow hundrediiis of aaa inch, while the aver-—
age diameter of the payrite is ppoerhagprs ouve-Lownrthy of s iavcela, T he

ore from the more or Jess weoeathioerod ountfcerop Ihhas o loose, sonne-—
wwrlaaat crumnmbly texture.

S seconddary exploratory shaft has becocr psaae cdowinn o vhe Balnaat
property about 1000 fecot to Lthice soutlr el east of 1the irst, o what
is apparently a parallel baoda on thhe Ffootawnll sicde. Foittle informa-—
tion about this occurrence could lxe  gradnocd at the time of the
writer’s wisit, the workings having become innccessildle by caving.

Streeter place. O the treinnd of the more casterly Balmal
deposit and across the TFowler rond occurs a well-cddefBmmed band ofF
ore which can be traced Ffor some distance along its northcecasterly
coursea. 1ts outcrapy is onn thhe northoerls sicde oxf a0 lesw ridgre of
limestolne, next o a =1mAall swwarrgs wticler which the ore extorncdds o1
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the <«ipr ~witly = hixglhier bluty v f JTihimmcstone oi1r thoe oprpositc side of
Tlae =vv@rauga. T lae Ltract is v prumt Gf Lthwe Strecter prlaco, awccovdingg o
F. . DI .car of frouveriionry. ta aluolin tlie wvweriter is incddebtrtoedd o

1111 FaaCts  11n UecEy

el 1o iz Prrosrerwiy Ovviiers=higr i thiis soection.
ATl linvestronie o tlie ore onteropr are oowvered oaovitlh soil oz
Arift, ecxcopr here anid rtheve, =o tlmnr rthhe full extaerar of the daprosic
a2i1nd its relation if azinny to thae Balmmat lends surre 1ot certadin, bt it
appPpcairs oy Ih»a o of =uib=stauantizel chiavrawctea . Tr Tiavs e oexyprlesredd ina
thhiroe prlaces Txa slvallora pric=. o2y wwvhvichy thie connral oie is tlie livrgrese
ardd decpoest. PR EIT NS RS e exprlarrznticrna Wit et ol ELRGLLLN
Aesrs argred. nnriel w33z baes CCeriaiaciaRresIINL ity tlhwe esurly o wvorls o asan tlae
Falnrar., alclhiwowexly thwere i 3w aveenitioay o f tluwes SSuivyeetor grrrorpre1iy in

tha roeporits of 1l fir=sy suryves swwvlvicoly e e tor the frddjancent clepawrsit=.
T e e i O L 8 Toee-r thhick iy 1Eie Faice e

1rersedd i the comtral peirv,
wolvile Lhie Tazwmigrinizy weall s anucorre o1 bess o cThiavragred wawvitly sulprluicless foxas

A coupla: o f oot nore. T1Mlves «lipy =Seerirs teor liee ¥t 30370 maortlhhiasvoesc,
bBut thesroe is =011e oo r iz fny regraaradd 1o 11 m1nsvttas o itre o the
sl extoent o» 0 tThe oexprer=Stire. AT linaer=ternie i1y the wvicinity =lioases

contortion, so wline s svittitucle i sulbrjoeot 1o qquichk changzoes of iy
a11el surike 1 thier groenve1-ad trerrcd. licrwvowvers i= 1veanrix nortlhwesnnst el e

dij» 3o—15° northwoeso. Tlver =inaraes snclimriNtinre o Fosmergecastizre ol wanle
chatracrerixaes the e s lwsvs= Broe<wcir 1vot el Fesn- avaznaan- e3f Lhwee ety
ore-boenring Toocnlivie=s., <€ wlve Tuninngrings «de Of tlhie exre, Tess 1Tty one—

fourtlhh of o 1mile <lis=itaont, = 1 zepides 3 € T rorirs swrmsl Feon
lizts Bhocaiy 1mrined For 13113 el

T lhwe ore Ihans anvncly e siomae Aaprpreariuasce s tlhiaet oy the 3alnant
Place, Dbut rtherc is no galcna o be scein fron: miicroscopRde eaaonniinan-

ttenel 1tale tlhinx

tiow. Tl IPleonnidae is of daarrk corlerrr zmmrel mmetizilice luasoro. 111 Lexture
it i= finmvely» Dranular., the jrarzicles suveragaritzigr Isetvw ooy orrre- surre]l Lavwor—

Ttentlis of an inch i clizommicter. 1 laes a0 Arcintedd Frarite orCouirs i1l LW
Teor1ma131 1 i1 At ses= awviwmsaite prrerticToe= o F grcane1rallay cnbric hialsin, somrave-
timies showing «distinet cra=stal eoundszorics, svael dinn prart AN COnrso
irvexularly bommndae] mmasnses witiclhh v e =smecin 1o onoelosoe ocoasional
sphalerite grajiins. e 1iette-r zk1er prerlizgss scaoaclaary grrowtlas, Pa b
of the ore comntainys uanreplzweedd carbonaunes svhadch oo 1esweallx sapsgrsve-—
e1nt L«> tha exco.

No prospoectilnng has bheen done o1n thae ofepro =it 11 1mCCett veiars
althiovigrly @it nanst lre considerce ais onie of the 1o pproamising occur—
re1nnces i thhe ddistrict. T lve lzrclc o f sefleiitioiy iy rer ascribioel ter thoe
difficulty ot INCOoITIINoIY 111 S oaovevrenice county -— of secitvinggr
title to the 1mineral rights on the propoerty oswitgs Lo thaeir «lividedd

e




1O DWW TWOIRIN STTATE ™R LTSI DT
wrwvv e r=fiigs. TThere is somie liopre, 1T unuiclers=stanied . clhaae thiis inmpecli-
nmiciae will soonn bhe overconwe.

Dominion Company’™s property, Sylvia lake. 1 thie woeste side
2 ther IFowvwlaor 1momnd, witlaiin o I RTE SN 1 rance i Saxlvia lake, is o=

clegro=it o d ince ore owiredd Ixxnv 1lwe 1T rormingon Clongraany o f Crouver—
JETELEY L Tlie prrorprerty lics alorngr the Dranncels ol 1l turs I Doy
Ltlhier mmrnime 17ond 1o thhe =moutlhiswvese, s inwdicnccd Tx tlhwe ddotved Tinne o1

the tuopogrraplibic Tviap»s. It = o pravrn o f thwe origriniagl I3ahaat osiate,
zvccoerrelizige 1o Jo FT. Dlol.ocomr o1 wlice 1 omisiioar CCorargravans bur ropr—
TOSCIITS S Soepairiatle intorest o iaas tor 1mvitvernl o igpglans o el I3alaiance
maine alremdy describoe«dd. 1M1 deprosits, alsao, Hheloagys 1o e ddistinet
are zonne, Iving o the northiwest of ehe Balbmnmant-Siroecter 22onae, suned
FrereTrer wwritliian thiee lisaxe=steszies  zaToin.

T lhie prrincipal opeiing o1 thie ropetrtxn conesists oo 2 =l b prase

<hexvvanr o111 tlaes =sicle oof a1 Forrivrer 13ri1 17133 wlaicely i1rerl ermes wvits wwviznaes«d
S[OMILC FO NCITS 310 131033 e qngras feosm o wlrer TTualleswwilles F1araiaice 1w olis~

11l el TIhe PProsceiruce <3 Z2inne awoits suasiroeciced]l by 1esraserny 20 13
Paxrite tlxnzt avprprenredd iy thie smvaiterized Croravy thawe Ierttornar o0 tlues gl aar
zilxwsuir 25 Foet doepatia. Sonne sruuniddes of this ore wvere oxauninaced
tlhie »wwriter who comndirmmed 1l oexistenoce of slzzilerites dizx iy fanwc

livicladdl conrelitiaoii, nnlong witly Por- it i3 51 masess ol hierawise coamegrerxescl
i i1 oxxides nridd o werin guinntt TThe exXtrenice 1inceciiess o) flue gerraain
aandd the prplentiful adhimixture o vitreowuns guarizx adistdngrunisiy e orce
frenmmy this locality fTronn tlie oflicorr occurirennces i laes (liskstricr.

Tl resulits of exprloraction swhhicly Innes extoriclo«l ez za <lepytln o 1 35
Toeet o an innclitne of 157 1oy 758 favelicsetes tlmet tlies «lerprers=it iz the
Ceravay o F 2 sTioot, st least inx thies aagapser oxiddizzedd grorticon. 1 raacticzallae-
all of thhe ore is compriscocdd swithiin thie lTiniets oF tlhher shiaaft worlcilngrs.
111 tlhhe lowest part, howoever., tlie sulprhibdcles oextoend across the shaft
11 Thie- 33111l e thiosae=st strilie z113cl dag>wvv anvcdicivticorass <2 1aud 32 Lhea
for1m1vr o3 a aoanvicl o laoar=s diy ceonnianres1nr ity tlhies ortlzes orcocurrciices, < 1
the smuarface tlhe continlianticn o F e szaaame Toesuwd ey e obsoerwvedd Tay
OuLcTroppriainggs of woeathoered 1yt il Yoy v consicderaalsle ddistivnce
1northoeast of the shiafe. Mt slsesuat Tes>» et slistiaant thhae wnnftoered
—mulpliicles aare =lhoxwiny i e sThaallaowsw avorlsiasgs over o widtly o f 12 Fear

OV TN,

T1 swverwalel apprzeas tlhiaer tlae grescurlizar ccerniclitierns o1rcorinteroed  izn tlwe:
shalt arce thhae result of prurely» Jocal influciree. suaarl thint if 1hhae ore
continues in doegrrh it wvrill perobalsly chimagze Lo tlwe orcddinnrdy 13 poe as
wexa1nplificd hay thhae otlhier deppaosits in tlwe wicinita . TTheaero- Iinns ocourracdd
a deepy oxidationn <> thhe o1re, withh v seconclars anfrationrs of  some
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t a vresult that
TTlawer fouew tlisnt tlaes
irwclicates
lizzies—

of the =inc from the weartherad prart of the depos

a1 boe traced brack 1no daulst s jrrealacinl tizvae:
i1n thie forim of hematite. ratlics tlann Hmonite,
Froay thos=me osbhizaainings ot gproescent wheve

Arcer1y i
noee of corckiticiiis

<JittVere

1te 1S the =ingle product of  swveoenchoerings. ™M owhaore olse lhaas the

Prroce=ss of orxidation counrinmacd Lo smucly <legrtln suawd e recorcocii—
Tia ~icw of all the facts

tirmatiern of 1he itze Dbeoin ==ox avell cle-tyivecd.

1that have Docit Drroigglat Lo Tiglit it sceocias

Preolbhalsle thive thie ddepeaosil

origiainnally wans i 1tlae srovriaad L pee - I rmii=iure o b prarite viwel o syprlradl -
crite i1z thoe fornma of o loen «rr Trammr —— zi13«cl LTzt Toxv 1Ceivs=enin i looenld

Traoviwvrintgs or solnne otlhaer prlivsical Featare thist, Faavorred 1lue prorocess,
tlhic e wwrars = e tecl 1oy wleegs oxiclationn i o civcunscoril>ed avres,
= thhe resmult GF this osxidntionn the pearite w

v =mualpslianter wavIvicla

= worrvericed irvter Ticeinian—
aviess Lleem1a

Titer mwvaael il —prlaiilerite gaaeslazalsls dnates ==
1raertaanlly veprrocipritatadd zes Sspelizclerite 311 cesaatavet Aavitly tEres o s=mualpebaiclees
1lics ros wvies cdlectoedd 1raxe grvmerianacd

«leavvan, T1TTlaer 1wwigvrzalicosan ¥
avarters swaorrlcitrgr sulesargr tlaee cligs o F
I =ceir ol 313 thhe adlrmiixtiure of woein

T hoe ~woearthoering atcdd sooondaery
> F tlres IPapt=elziainy =zudicl=starmae wvhiicln

lerwn- o

1laes Treaeln- du13<el 1hrcar danflurciice is tes
quairtz tlhizat nncconimngsanices Ll
CrPAE wraranceand sl icean paazey” el Tise v~
tarlcc-an sprreadd
owver the aarcn pproeviotis to €Cilacind

S little axorrthy 0o F thie inne «loegacesit e inrss
Trowerry oxprlorecd in =1lprliicdes oo tlhanve=s |
Lawver jennvallel 1ade eds, tlhhe an 14> Llrer =mcornaile 11v wwlaicela
A Tigrlat ariread Cloadlaarnalsizn nasinae= seres liscsndend el awvlaacls bioe =
of tlhie Flavhinat - Starcotear =iz
i mesuatlravwest o F FRalivint Clorniars
Iscrrvele- «» 0 Llac: Bimwac-—
Far>wzrazalicran=s

rlace vnder the cover
1izanes.

iv Irznanel o f Ltale wawvhiioe®r laass

1w o1
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izn crimer Foes

1z

the . Swmarniolal,
o1 the halyging side
Cemetery lot. Ahis Tocality
nearly cdlue soutly of thhoe T3alinant
=rernre frelt, FTThie coiitzacr o f tiie
i (uirte involvoed i1n the scoction cnst of Sy twin
tlie: s=ltetely mmiaigr. but <s1x thhe =soutds =side it sweoeepss vreriwnacld
curve at o distance oF za 1311l o1 less Froerny 1l Innlses sl Tux 10
F e —

=arewtch southivwoest of [Baddiwuaal Clormrers it lies juist sowtls <o fF 113
mlacraocinngr

wlegrerins,
via«l

mairze, leorse tor 1laer
11¢-51e331s wvitly tlier dlazza-ed
lanlse-. sns =lacrww-ia
i1 v Lamanzacdl

»ilEes werzm<d . 1Ml Hiwsestaornre wverqiis thics <weriatzaesd 35 wesx d1iagsuaaes,
1ale zuanel serprontine inclusions foed indoroalaatoedd cquiaurtz Baasaals v hiaca
s wCorrastitiite 133er1me 1hizeax espmec—TNiznd F o« F Ll mavaisss. 1t

113 mmaziany placos
rattituicle i=s clifiseule ter cloetoezariinie,. It Fesllas -
rtisuial northoea=tcirlay course o1l e «biyer srortlisscost,

11 1hie =outly sicle o3 f tlae ricdize wvlzich cronses
i praavily cocorgrical Eean v ccocnracstonac.
sarrrlinan Soeertt o avlaics groer—

inn grencocral it scoernns tes

ine

T liee =irve slycrwvinigr
thihe IFullervwille 31cszicl zuazedl s laichh
laewr e wwwrars= <«

carverael Taw

Flhhce presconce of ore
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Forurcdd  tlae Tivtle oexploraticonn thae = faarm sliow = e bhaond o E viclh
Prlesrde srrnedl prparite noear the base of thoe ridize. witl e widelhy of 2 foct
@1m av littles zwverre 11l wsF o wvmazcloetoerimdsied benipztia, e =trikcec is worth-
eza=t fuaiad 1o dligr =otlivwveoe=sto. Crir tlaes Lanzmmaprianzr =icdle sv =umaadloar DHharnad
miakcoe=s 17

ittt 1Tlie Hinmroestornies

E macaanly vipgrlae zawepslo =

TTwe ooruirraelieoe haas dandtewest, icle: Troauwa svlwrteveoer commmmercial
immnprorrtanace iy e sattacTied wer i, 1x w o
sccotrdlaiea aninc

~tr1r ¥ 1Lhie ovidlence of

vyt i tbhe oroe el vl o vaorck =l orauanaly o bhe
S=ccry iy mrs clesurlx amanrkoedd oexiaumiprlles olscaeTicere i thhe alistrico. The
ore bhmawd pgegrsiircnntlz haas Brecie sr lozcwes <€ o

saasitleralile comprossions
aawe]l  deFercmmazaticsry 1 it is trasvorscodd Tra o ayzaanaa Crsvetana e~ i1y whicly =ooe—
ondaray caarlresractes=, avaainala o3
Trorlhwecdrral  azprarcroiratoes. "I hei

Iccite. Taanve- Beean cloegrorsitedd i -laesian—
laaztiens  mm1

terial ootz awer =sulpslticdes.

A lrere im s socoarel aroeucricticonnnr o f it avlricels tid<ers tlwe- Fovrmnin o F
largzme iradivicluaals —— 2 o1 3veclae-=s 311 clizenince-tes tleznl laiwwes owele:  <#C

1acrre cra=tinl Brourrddiericos feavel 1 laann zuates maesl o anatet

rosvavar we i)y e —pplaand-

erites i v tlees =uwasnller srraidaes b tliee grvesuinaclavisrss 1 hices sprluvalevite
Fr=scIV Jaaes s lesrazesaires an prawvrtidsnl sesvwariviagzrecmaaccant . o sewral tlwes mtvringazoer o D
oo i tlve Taawragzizszgr vzl ds goercrlsmelsly 1l ve=s1ilt o3 o =soecomicliorx nartiggera-—
ticrir wrricle-ns tlae-

1vaes crrrneliticsnes v lricly Teme]l 1o el v rasealliszsaticosn
o f tlies d1izzeeaclies

wL:

TFTha erres i Farirly rdich ol v colioracter is =wcly thizoe it coueld e
ceas=iln conceutratedd.
RRhodes place. Moy O Llhirce prrospxects, i wilriclh zn o ggorarel uanldiacy

of o1rce ix o roevealoedl e o be socin on e IRbhodes Canrmnnn naecazr T alo—
wville, «cliveoectly oprpro=site 1licee Ulieniferrumn Al TUTnle L loxmaaperaninin T nviiae
2zl il juast sowrthiswest o f (Iwat grlaoce.

HFyatt mmine. This is thoe socoad swrprcr-l v ixy £ lrer olise
bDecit developraedl e ze prrodduncinigs stavgse saawel! (L1 o3l =Taigrg e

it thhat Imns
i Talc-ixcle

Corceiilizeles nagr Lo LTl perc-=ceaat e orwal=icdes o tlees I<lelvwviurcls 1niinne.
T i= 3171 tlwe wacizyiexy =pfF T izloe willes, <13 cotlan =maoutlivve=t o3 1Tiiar jrlavce
alongr tlhwe wawialereoried Cstaatiossn, Tlayaett ) sw13cl 13 plres c-zas=st Dsadezaclas < 1 1aes
O savweoatcftic wilticly floavs selomizgr thoe aaortlicras bhoundaaray o f 1luwe prrogr—
erta. MTimiragr lisw=s lac-cmiy vecstrictioed =ex Tavr ter 1laes I8 Tnevele s, W W ce-rd raucel
N el priave e, Isuie sThoavwitrges 2 F 0 «sres su1mes feornaticel cp1r el garinviaazr Imowaasls,

T lve tir=t leaczuticrinis ezt m1inele There 1xx- 11ics FRoeraaiitiivsin Cloarripraanay-
Oof €aeruaweitiicoua, T reor~prectiitigr wvwazas Irxozrizay 21 zexy ermmatoaterys Ex-Izrer 12

the nurilivswe=st =icle- 2 fF rhhe 1i

1vec-=tesare Fidlpre thizal asasadkes tlhae aygyrprrox<xi-
matce site of thae 1min oroe =one, where Tateir 11arx. ¢ slaaftl wiars locoatoeedl
Aaberrae 3 Fool o f <o o f oot ogu tlain
Zossamn, with ot «Jip to the 1rorthrwest somewhat stoaoeper thhan thhe hill

aliny wnns oexyprcorsoel brelesw s
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slope. 2ther croppings occnrred on rthe southen=t slopre neross the
stmanAlr of tliv vidigre inn rlae Tootywvwnll o f tlhier {11-st. € ila- trial slhaiapn—
1Tt of  Iwvnirgr ore were rmnimde Taas tlre T desrrriznios €Ceranigrzanine. Xax
Foiri the TITIxvatt ITe CTuorvrpraratian tool o lense e stsutced oy eqgquip

tThe pPprropervex awiclh favdnrisez moadd amilling pplaeont. ccutoering  operations
uporn the deposit oprerncedl 31 330 3 =wlan O Ty t1ex Lhies xemr ey 2.2 wlhen
OPeTalions woere foermtinatedd T 1t coavigsneiin 1he aovorizinngr= Thzwd Threcn
carriccd 1t e ddeptly o 425 et ve-ithy Feoarr Ioewvels extewndinnge o the
strike ai tlhhe ore Whie first Jevel s 13 50 Teet wwoaes wrsasel nis o prvros-—

Doectingr drrift: t1er teoest TTie @roamadd 2. 1de sonrthraovest o0 e wlaan £ omnaacd
avirs wextoticlen]l s elistainace ¥ TS50 Foeert T Ther smeeesaael csnanel 1t lrviarcd loeswvols
avere oencly e Feetr Toagy staad thhe oty was 2350 Dot N ermvw s ol
Oof the ore 1itlocl caatie £roar tlhiis elegaor=it. € a1 Llice =uoanatlivwvoe=st oricl of
Tlaes wiclgre 1w, 2 sEazall wvres stzerbesal Ten peressproecect t1lves grrestinicel Inenroraued
the enchh 3T 1thoe proasprect sdrift szl gaurrticulaerly to priclke vy o doeposit
thnit =howvws o thhe surface direcila =seostitly o alaes slaza®¥n € 712 the

elgzar 17203, 3 stazv e wocies pruad eleswwrayr tar et zn lescoiald
covatioans wwaere alsoa 1rnnede o tlhie st side o f thhe

Naesrrly ~34Fee 2 f ATae-
it Tresy. Ndirrerr o
ridge.

Tz wrrwlel zpgoenr thinet 1hhwe oroe occtirs 111 sTioeot < vl
rathey tIimin d11 Tavtersddlxy ecoxcteneded] Hocdieo=s mued e vwitthy e comngpalex

e leni=ens

srructuire=s i the lihmoestones thiex e cHEGcilt tor cle-ldare: Fresnia linan-
itoed exploraitiosia., U Tier Tesww graicestarnel e thaes avca-1T1 sl =11ttt > f tlae
riddgoe Ix practicatliyn o aunrestedd munrd o sceenis to e e 1mnost poraroaniisisigy
secticin Lo addditioenal psrosproectizzss. Clerralingvazntiesrtas <> f  tlais  <prizvions

iz threr rreccint unrcoverim:s by survtnce troenchiziggs of ore o1 LIves sorutla

sicder wwlaiciy wvas corncoanledd lay sovoral Foot of leouldlenr=s mviacl grrzewell

So fair as developed it isx one of thhe hest slhwowiztsygrs inn tlue listrico.
The linaesiorne  outoropss aloivgr tlice riddares rciur ooviddearcer oof Toend
ACccenntitaticon i lthiee asual aamctmuaamorgrhiie influaesece . =Timared T the

canrlionmte mante-rials=s 3 tlaier districot. Thies Dizeves Descmie linngrerlar -
Prlarced by siliczate=s —— trcnalite, tale niavdl sergrenntine — zawd inn prlivces
1t smemrdvecd iy o seclhiite utiiailz o31m Coratain grvessnt wmnits=es <3xf tlres Inttes.
TIhesea zare the etfoects, i1 s lilkkelx, o fF  tliee grrzumite wrliicls ovterops
alorrgr thhe 171cdgzes aniviidinigr tlhwe wviesrtIny —iclee o2 F tlhie lizzyestosznes Toe-Tal € Jaa
the south side tlhwe lihmoestones give vwwan o concoardant Leds of €sran-
1le: mrreiss. Forrazizgs 1hie Tt wall € thier e zesive. 1 lres e des lazavae
t11cle-rgrestie corri=icale

-~

czalaler prressure odeFeosrmvizetiostr =or 11t olbwsoerwvalions

of «iipp andd strrilte slioww wride wvarizatiassnas auncd oove evernn obscuirad Ly
mass flowage o f thhe limestoases. Tan tlac: rznalacsinel Ccuat 33 tlye zveo>atla-
wost side there ntreae evideintces of olresc Forldings acoolrngsaariccd Iny a
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Tavwale. ICwo rusty Dbhalnds of linnnestoune scent to nacvk hwere the loocn-
tivrs of tlhie 133;in ore bodxan fapprod Doy o, 1 o shafre withh tawer tande
S overly iy tlhiena. T Iy strike Tiore is to thhe mrorthivwest wliick

carric= the bheds tor the ndjancent river Delosw whiclhh they disappenas
to reappenrr ann the opprosire Dank wlhere the linmestones assuine theinr
nornmninl nomrtlhieast trondd.

e maiay e noted thiat taale wies once mincd on the property i o
shaft =unk nltongx the hanging side of e =inre ol 110t Tar Fimoln
IS TR T =Irza €t I"Thae o21e]l v lking s wvwore ottt crodd 1 thwe I cco11t
mining.

T he ore front thhe localita ix o nrixfare of Dlennde anadd pryrrite,
1tsuialln well s=csrroesratoed zerrcd Ticovvvineger tale 131l =errprenntivne Imnclusions
as described Ffor thie 1<dawarecds ocounrrrencoe. Fax 1l 1 amnmprles e
carDonates hhave Dboececnn Insrgely voplniecd. Dt all  grradatioas OCCT1LT
clesvieanr teor lHimtoes=tone witly =camttoeredd penrticles=s of  1viceinellic wrddnvceral=.

S foeanture orf thie outororrs o33 1hwe eazrizn wetitn i= 1 Ewee pRmresosnices 113
1*lavces of o groonisly yvoellossw contitge o011 tlhae =ulslidelae=s. vwhiiclhh resicts
101 canchitimin nnd woulad aprprena 1o e i Forin ol thie mineral greccoen-—
ockite. It is «of czrtdain grezentilar toextiire. 11030 crxavstalli-oed.

Ti1n it yvrilling opreratioias the 1 1xvnrt commnpranny nclopriecd «diflerent
A1 1lwer grenmernl schcine
T clasiricis_ e Fie=st

< laee-

rmcthiocds tTiznnm tTwoese i1 1ise a1 el aezorel =, Fesllonaw
of sopariantiois enmnpgrlesyveda]l din thae aavidlelle wwvesten
concentratrion was mantdde Txxr Jorpaliinn jiges nauftoer ratlwes conrse corusleizags.
T ablex woere wtr=od Forr the finnal phaaocess, Ny prarite concoentratss woss
nancke. T e troeaummaint soc1is tar haave ayieTaloedd v s=mtisfiauctorrys sogsind

139 wanliacees_

ticrar Aanicl  1erCerveetra exf 1 1aee

WVWarious minor occurrences. A little prrospecting haas Dhoecus grer-—
Fformacd by CCowvwverncuar mntoeroests o tlhie IDowis Fara, aiorrthwest T
TI*leaszint W allexy Scolaaool, d1n tlhaes aaaiclelles o3 tlres Tivdsersteosrices Il zunack
noearly sountly oof Maulowville. T haces Freraaxy = slaesvaren esan thacs coosratosesas p23seqs
IR ARSFIE Bo3 PR

it tlie <11cl i tlre- Feraunacls wcazael wvlaicely ceornrnacezclxs wweitkr tlae- A
ITullerville 1o <1 jrr=st owwest of Ulhhes soelreresl, “TThie- Trlerareles orercrars: s @
<di-=

| Bt )

Sserritaiant icraa wvitlaizas tlses ldrmacexsteszices zr1acl i Fawes s oxxprlerrael d= o f

ativelxy Jearnn clhiauactorr,
Coan thhe HDIcCEill Taurm, o thhe el el= s
School, and just south of 1tlhe Targe quaartzite ridgre. thoero sure scoal-—

«1 Fronmy TPlezesiuat Woalleoear

tered bunchies anmnd dissceciminations of splhaaderite. Soanie Liisvsting was
<lomnce at onoc Locaialitay closce by tlhe 1moadd alzont swbiero the latter crossaces
thhe F7oo-foot contour on the g, It failed Lo =hedww iy defiancel

roadaxr of oroc. alrthowugzln samples weoroe obtainable whichh carsied aus
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nuuch aas T e 13 prelr coril Zinc. Tlvis sasvorls was done by ddes=
FPotier and FFinacly oi Gouvernciitr.

Disscminated Dlende and prarite are Lo bhe sceony il severnl places
on the Mwustinn farmmn, nnorthenst of Saclviae lankee.

M sThowing of riclh Dlende, prractically free of  prasrite swlmixture,
is to Il =moecy dlirvectlan o1 thies =hores of Sayvivian lake, pracvtliy uander

wwCanter. MTMhe oocurrence is alrowut oive-haatid anile soutlhoaaweste o7 the
o1 o311 thioe L2oarmmidaaicnnn Cormapraniny-’=s Llzvanels zoniced s voeprortaed tor e laelel
wizicler leasce ba thae Nortlhcerin CPre Cloavipraniy.

At e Falls o the west DDraomclh, aaboutr 3 miiles alrowve [Fallerwville
Aancd just :1F the Ciouvernecur shhoer, ar ocourrence of =phatlerite Thas
et roeprortodd Txx T o” TTinacTy. Mhicre is o orla o s1maltl o opuazanetity o f
the ore inn evidennce., It ie Taa=s fartes 2 slioaawings 1tTies cormtizruanation
o 1thie Hhamestorie i1n i off=slwosest ofFf thie maanin Helt anuaclhy fFartlier =ontl
tlhanmn Twmred Breonr sl drorsecl.

] i |

RReferences. MWMIicIDomnald, . =. FTine Tslizndnmgs 1l T v RS i F
Iiawgr. & DTina. Jorwnr., . oS5, L1 3.

MNMewland,., I>. I, MNeww ZZInze Nlinaimgr Prastriot aacezer o=, N ™.
ICconnoniic (Scologrx, w. 2 rv. vep1ds,

—— Zinc-I*yvite 2epposits of tlhe Plalawvainrad=s Erstrici. NWNoese NWeos- ko
IN. W. State IDefense Couwuncil Tial. 20 Nosw. torn &

Smyth, . ¥I., jr. SGoenesi aof thha e Crres of e Todwvwaaedds
IDistrict, SU Tozuvwrernuve CCountx. No ™ N. ™. Staate M us. I3al. =zon,
FL=% BN

FPyrite

cxf  «logransits.

Iyrite occurs in 1the Cliouvernacuir e i1 1wvvor kil
In rhe once the deprosit=s aroe associated wawitly crascadlane IHmnestonnes
and cariry Ibhotlhh peacrite ard spelaalesire 31 wuncely mmiixtiares tlized tlaediss
separaticon is o necessary stejsr i thoe numarketizage orf plaie 1o, M laas
class of <doeprosits. illustriited Tra thiose of e Toadswvareds  oddistricy. is
described uanmdery winc. which nioaormaally is the i oclenyerrt of wvalsre,
the payrite being considerod o e -prvaclact. M Iier secorric]l 1A gree gerr13—
tains Py rite altorre, oOr ey rite i1z coanlsizviaaticsan wvitly pray-rrlweatite.  1hual
never sphalerite 1137 cquamatity. f113¢l orccuirs iy Carceuville s st  sxawcl
gneisses thiat reproesent (doulbtless  old sodimoents of thhae rmature of
silts ouacd sm1tcd=tones.

The Prr»ritce «depro=it=s faare u<sually descorilred as wedin=. bhuale tlweyw forre
writhiltn thwe ~chists tlhaat Inacve oo imperegreeamtoeol witl
Aavithot1l referenca 10 socsaclary Fraciures or fissiisroes.
HOQITl T COTTIgrare Favtlicr closelyr tar 1Tie bhoedddeoeol struictuirre o1
the ~wall roclkes, whoenever Lthidis is «lotoermiinalb>ie, and conscoguentlas
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as=urle i tiilrual:

1 o1t lenticular formmn i chiaracteristic Jdevelopimncric.
T Iwes =ulphiide is accommapanicd Ty 1miore o less vitreows gquartz and
nmiay bha seein 1o occur i wo FTormms @ as Hixaely dividedd particles rather
crver1ilxa ddistributedd rtTiairouely tlre grmnirnie, nel s aggregales ofF coarser
1rrrricle= naadd crar=sgals i buncbhes, vaeinlots onel stritiggear
Tzev1m izr thicir Jdistril:witioas. Serivices 37 thics e Ccoamnitaniins

1iaves gyvaniwalzvr peax-rrive inx on graeaaazueces 37 cqtisnrizs, Lolalsyas
vitic altoration prroduacts=s. Tr1 other oxannprles tlwe e dx networls of
=1avzedl leswasedls fvardd =tringrer=s wlddcly intorsect thoe 211eiss o cEse colsists
of 1l alreratiocoin oF the sulppliide 3amnds withy Jaxcr=s of thhe rock,
IO SeIItigr S Qe rse o srpepreinritivees thizarr i orver dwn wlhiielas thie praxvilte
is= ocvenly di=scrvitnatedd zz2ecl s1ls=ser e 0 rule coanatzdizzicezr e Drigrlaese conna-

T AT TCETLI—
elswe tlhian
v nmiel cihrlto-

1aerait o f =suilps>drzca-. 1Tl COrITse O3S OGN TS Ly 35 Pt ocetiid, wlhiccroas
11ec 1i1ae1 ctis=cririnitedd AN A Ry N 0 1= IREN RIS IR SRR T D8 o =5 gvwrT el irn
swlprtawer-.

Somres pryrrhiortite vy Jae piresornat i tlhae v, el inuteraziNoedd witkr
2 ites zroemcetralla vt i

SePritrintes eprprretrrsalaes tladal cacwaaysy @ 1xarticwlar

prex=iticrnn. sSucly fas e a1 tnrstlhior o b tlie wan nal?s o F s laes oxrelresadx-, fancle—
prenclecrrt Irorddies «»3 prarrluotite smee- sil=es Forvnared i1 1l zeresin « »aa 1he
wliole, T evess, 11 i 1mmiuicly Lles=s connmiiony 1lazas ey rite. Jar sualpliur

contcenre thie pyrrhotite ores arae pPrracticallys o o praurity witly, the
oilhoers, 1motywilhistoanding: thoe considerabhle difTerence 11y oclhicmmical jrro-
Froo1rticrins o Ff sulprliuar zrrael dxeay iy tTies taveor o awdinwerrtinls.

"TTlie depaosits <liowvw mnanrlae-cd Proersisterce seldrzr thiein ~trileer, senncy
eleeres tlwess Tionves Toeernn 1muintead vmmdderamrownawd 1Ty Tisew Tree1r Toxwniiel Lo
Jrorsist 111 tlhie <ddrvrection o E tlhicir dipy o1 partoeiy ses aweIlT. "T'hiedir thiiclorniess,
herwvwever, i =17217111 cernpraire-el! witly thwe othies ddinnmconsions., T1i1 mmost
rlireces 11rey e 22t 12131 Llhizuan S5 Ler 200 Foeot tlaicle M1ty wveaddl e wwalll,
2z o> v S Tool rojrroseiirs thice vers extreanne,. whiile tlhicx gy bhe
Terllrowvvoedl anilesirgr tlries tr<-11cel ey thie surfiice forr sovoeral tlhownsiuaicd Feet
] tlhe 1o zones e tracenlle Tor aniloes.

Ty prarite ddeprosits of thie regrdoty Iainvv e oo clemoerilsesT P N T
Fruiclalinngzton' F1ro11n who=oe roapeort thie Tollowing ablrevinted account
o 1hie ococurreince= wwithin tiwe
127t crnamyriloedcl.
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1 ler Trsiss Iag-em31 inn

Cole mine. COne ol tlxe nere imporiantl pryrite oocurrances is
<21 the J. 1TTrzunndls Cele riarziv. 5 mmiles avorrtlieast oF Caouverncunr, close
Tes flae- IR, WAL X €, raddlroncl. 1 Tias becii worked inmmteramnittenitlys for
tlre Triast 15 Nestrs, >uitrileuitinig o =1maadl csutgaar o luanaags 3ves, zomaedl hras
co1mne i1t thie handds of the INoew X orls 12xrites Clorii1]siarry. S mill s

AN, Y. State IDcftense Clourncil Tl @ Al Taoran, NT. WL sepx .
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1o (IQLOGYF 11 course of ercectioin whicly will earable shipmoeonts o
be made 13 thhe Torimmr of Mipghi-grade concentrates.,

The hapce Of Lthe e hodies zat this locality slaow s . marked «de-
parture iroin the simmple Tormmn thar chumsaracterizeos nuast of the deposits

itn the edisvrici. Ti= pPrirecise structuinre. Dowwoeyor, lias oot yeit bheen
Tl «Terresr1avizae~o L. T1r 1T eminwlar 3322l T0p118 LWy W 0itis ww e Te ClricoOuiryt—
©raci, 11 eor1ue <31 v hiclys thhe sThiaft was sl 222 foect i1 15 1t 18 feot
o wxre ity s o 1mritlivvest =trile. C g thier Trzamagzasazy =tales. se=privi-ivtecd Daoae
= FTeet of =chiiste wvwiars svarethionr Tranedx wwvhiaclh sawvsies Tolllowed Vo ¢ Nect
iy 1 mvrtlhicast oddireolion saem]l Tar fwy Voot nt righit saungles dhwoevretos 1t
Ao v etorgred freary Tavtor aavosrls thaset thae wvesintr i awelhinely thie =stinafe i=
locateel il 1Tie overlxaingg veilnt zeres comnnmnecicdl cemn thie arortiivwest xside
Trx- sy <sre braninaddl 1o Tecoct thito k. It =ccurs prrobaalle thezer tThies aermes oz
oo ~ulsjectaodd 10r corwvrprression sl Ferxlelitnza, Tavnd Frurthicsr «doewvelol»-
TG = IREEst ¥ auwwindtaest 1t dlertcervaiviinee wvvbiceilyer o tlvis i sectuwannliae tlace
CIlse-, INecerntlsy i1 serices o f Irrospect 133t 1l dloavvir retaveeay thies 1anine

il the IigTiwveiian smlroavved the continttaunace o> tleies gexrite Lo the AFL R

woitiy o oyar-alxaddhle thickne=ss of 300 (ot

The Jae i consprictocsnsta teivanmloecdd] <liceaciaeery o sndterniaue layers of
Corntrse prarite aricl e prarvite audmmiNed]l awitlhy schiise. SHemare =precineins
e Prraciticnalls pruanre sulpphiides=s, sl thae avveraere ix o well albrowve the
Tireszazl O F o oawnes=t oleprosits, Ihice rranagsr o« = =hiipprcd contaanoed 30 paer
TR a1 1wt sulpsleaaa-,

Ore Bed School prospect. Tlis is inn the northeasctcerit ppart of
the qguadrangsle,. 3 mniles south-sowuthoeast of Iast 12e BFaldls, town of
T X evraveoan . Tihe ovre occours inn . hoelt of rusty gmeiss (hat extonds
mortheast aad prrobablyr conneocts witly thhae Stella anianes near P lornaoan
+illzagzes. THTwwes weiltes nire eexgrooscad <x11 1licee Till o <rniee— et o> e omvile
Torth oif the <chaool and have hoeoenn prrospectodd fin o saomdT sy, e

shiow ore of nulroan the =ue oguality sus thaet 0 F thwer Stella o myvyines, bhuat
Of 1mtIncercizinn thicknoes=: ilres garoprerts awveorulad mnieeris snivoestigeEetion if
tlreres wiir~ 72 1m1aerkliel For oo rial of tliis zreivcle-. Faonuamtitoe waes  oace
vine<Y i thie vicimitar. th el preor=it oot 1iarzr 313 tlacs 11w Frnieisns bhelr
= rthie prorile.

Farr prospect. TTliis 1S5 sitwuantecd 1 thie tovwanr of T2 IWanlls, 3 1miles
1morthoeast oF  Fligrelowe, o171 tiiee Fzurnmy Lonrrnzerlys crvvraer] T oM Toexxsuiaclen-
1 Arr aard 1nore rocentlys bhax 1 1Iemnras Floenyinagr. % o vertical s=hhacft o veas
=tarted i Topo 3 Bruat svzes 1wt corntinitred 1o iave considdoeralale eleprels.
AMbaotat 3 Focol o3fF ories i slieswvin d3d tThe =hanf. nzosstia prayrrlaobitle. withy o
~cin of pairite o1 thhe east =ide. NMNincothhior ore vein ssoctirs ter thoe west—
of the shafir. mcparatoed by 6 FToeot of iciss, urdd i3 et el eexgpaosecl.
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Tlierre anre ovidoncoe=s ofFf [aldinngs, bual the struacture is nncercaiinti. SN
PpProspect 50 yards aaorvilr of the shiafr 2lhowves ¢ foect of payrrlhotite.
T T grneiz=s is Dbordoered cas=t mad wre=e by limmestainne o =shows o
widtly o111 the surfacce of 200 fool. Taprical sammpleos of thhe payrrluostlite
Ore contailnied 2o N5 per cont sulprliiir and 22 per oot arsenic.

Mitchell prospect. TThis is locntcod o1n thoe Calvin vlitcholl faumin,
abhaut 3 miles nartlweast of 13igeelonnw. 1own f IDae B alls. “The orce o,
A= sliovean i A prospoct shaft, i 5 oor 8 fcet thhick. consistivwer o f
pyrite witlh = Dand of poyrrbotite i dlhwe maidealle. Il wwendls o qanres
injectoed Cirewnnwille grareis:s. Sawwiprle=s rivve a2lront 24 pror coent =ulphhar
m11¢]l T Pre1r coumt arsonnicol

Styles prospect. ACTiiss ix o1 1the f:urin of I il Sivles., =2 aniles
northonst T Idigreloww, TThe weiny is ailrouat oy Toot thicls wlhiere
cexproscedd inn thoe sbhafr opening. but contains intoraalaaiidons of  prraceiss,

Hendricks prospect. T thiae towvwiy of 122 Wadls zwacdl X amiles
southwoest of [DHigzelow ., nnenr wheroe the railro:maccd crosses T3oland creclks
i o oveinn 1laal varie=s froa1r 2 tay 10 fooct thiaick meawed i sheoteced, =sor 1Rt
thae avoerage 15 rathor lemaa.

Pleasant WValley School prospects. T Tdll e fF sty gmineis=s is
a rather cons=spricuotix Isuiclinainrle o the romd Froan T2olaviarads 1o 10l —
~wille, just nortly of I *leaasmant Salley  =cliacol. Sone attention hhas
Ireeny griven to the uncoveritng i Thuvwds oo vwoeilnr=s of payrrrlhaotite thiat
interscct tlhhie ridgre nu1redl 1t aaverazze very hizrsla, 1 thaat aavineral. T ez
velils sceny to be saandl.

Kilburn prospect. Tlais  prrospect is a1n the Dbaelt of Crrenwville
gnciss thiat brorders 1lwe Saylvia Indier Tinaoestonre aroese oy 1lhies 1wty el
e sl T"hiere nvre 11 welT—clefi1rceal Trvraal = 31 werinrs n11ued] thies epre corxin=ists

3vaindr v F cdisserriranationns exf praceites el peacetelaespite- Fan Frane gz EER TR

=omniewvwhzant richoer 1tlininn thhe svvoerzigre orf 1lae cesrttiatery grizeiss,

References. Brinstmade, IRobert B. 1’3 ritwes dTistrrgs sexrel Tl aldivngr
i1n S L aswrecinece Clountx . N o N orrk. 1Tl ™Nlisve-wraal [arcliasta-n, o
NIN L. 1906, 1. RS- =25

Puddington, A. F. I c-gran-t <211 tlaes Flsrrite 2113l Py rrvluotites W oinas
i JofTfoersomn asnd S1 lToaswevernzcoe Clormintios., Now B eorrk o NL. WL, Sinaac
IDcoforn=e Comanmeil 120l 3. 101 50

Newland, ID. EX. APy 1rite i1x Nerrtlaceny Noew S orksl A<aapr. & Mlin.
NESIED LN IDesc. 1 ¥, Yer¥ .

Smyth, C. EX., jr. C2>m 1hae Cicmesis of tlice TPy rite Toeprosits o fF St
I_awvwrence County, N, . NL. Y. State R R EE 13wl. 3 5%, <y =,

P- 143—8=_
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WVogel, Felix &, Fryrites DTining and DFillinge inn 5t T_awrence
County, Newvw ork. Tlie Dfinceral Tndustiry. v, 16, 71008, 1». Bas5—57r.

Talc

ITalc is peoerhnps the leading 1miitrreral prroduoact o the Gouveruacur

district. Tt 11 contribhuniteoedd irectlax about BrR oo, 000 111 nmoetuanl
wvalue =iucae thae heginmnming of produaction. suawed inndivectly aaes oo
thhe means of introclucing otlier industrices For tlie atilizadtion of the
natuaral reseonircos oF the 1rerrion. nrota®bhlys aenateoer provvwer cntlerparcises
wrhich are nim ossceatinl Factor i3 the econroamniaice prraocdction o f wxronancd
talc.

The mindng of (ale Ihhns hrhecn il prropress faor mmore tlhizay 40 yvenrs

2incae TRREROo veiftliont infoerruaption. "1l testzn] ovrntpanrt mvran Toees palznerencd

117 rouel nurnmmbrers sl 1 e lod e terrrs wwitly s waluie tlawind eguiifes cceqruinls
1»orcduiet. whichy laavs sproecinl oluvrrawete

thae figruire above griven. 1T
isties that malkoe it indisprensable i mniaunmy smzanr faactuirinaig fnddustricos,
fAnds o 1miarkaet nll owvoer 1he cerrtiatay, finiel nanncde a1 rinl ccermreliticrias
~wer ] Saltlaestagrls Caornaverrrarewtrs Tasvs grisrcar ils naswnnae
cestirese e prvzneles, thac sszzinmndnvgr lorondi-
Tlzigzes 111 tlies teovrvrmas o F Toovwwlen zanicd

in forcign Ilannds as
tox thhe miaterial as identiiviiigs thae
ties arce scoveral mialoes frremnid 1T
1<clyvvarel=<. Csouvoericitr, however, is thwae gsrenrerml ceanater forr- tlee 1vizani—
arncd opoerationy of tlhie 1maie= el i caelyr voemrers wwvzas Lhe
cerrircur Al Falwraredls smaidlvoned 13w sorvoes

augme et
shipping point. Thaer € 5e3ua
the district, Doing uwusacd ta rrritvger the talle 1o sorrwee of the mmiinnes
1clinigr z113¢l n1l=a3 Ferrm thie shipnicnrt oxf tlwae trishlied

to tlic 1muills forarm gzv-
tazlc.

Nature and uses. Mo des Fxx oz o amndinneral of wvarialle linddsits zutael cpuaadli-—-
tiecs, arcd fts was=e=  waaras o witlh dEes clhiaractoeristicos. Chhenvviemnliy., i1 d=
All o oa1nel thhe =anmice mmnatoerial —— hivcadratod mmagnesiun: silicate. 1t

accuirs in twao goerneral forms s omaas s perrieniserar cbegpacasit froar soluatios,

and as a =ccolndary produoact thar oresults voery comnuonly o loceat
alteration of i aanmlixvelronis mninggues=iunny silicate, suchh s teonveslite
and enstatite. riminary tale Tnns o scnldy o Folizded habat, lilkke amzicn
iy appearance. lhhns cortainla doefiaite prlay-=stonl propoertios, ancl i claena-
1Thie prrofprorticans dlenunnncddaed b the

ical commpo=sition ceanloe=s clase 1o

formula, that i =ilica &3.5 pre1m ol MIAErIwEsia 3T .57 per cont ancd
water 3.8 o oot Soeconddary tale lhas anis e ll-rle-fraaeel ppTaz-=ical
structurae but nwlopts the structure of  the mmiineral from which it
Ihhas originated, gramualar, A= - miaassive, s 1thae case maay: bheo
It is lilkkelx» to Dhre soamoewswhat impure, varsinzg witlys thhe concditions,

and particulariy Lo contain uanaltered remnmmmzaits of the parent suab-
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SLaNcCosS. AV ey 1minssive mnaid colhierceiit s=a thaate it iy bhe quarried
inn Llocks which are thcn wrouglhit into various shapaes. it is onlled
EX =TIy p S FERETLN

T lice pruoarer sore= of folisvtedd 1ihrrouas aned arranulaar tale nure cmploxed

Tor sgriitvcddinigs. Clerlena texiiitre irvel doegree OF softiitesss { frecdonn
Freman a1rit? svre thie matural qgualiticeos of 110ST 0 T30 se s, I3uae 10
the ammrust bBre sunleled the ddoegrirree o f fi1rernesss prrortliacecadd i wlaes gra-inicl-
iingr oproration. T Aoy prurprosco= e gringdizggr is voery osscentinll

Crive o 1hres amnamiizn Tuinctrions o F  tlice Ciourveriioir  arndnaceeil whicly is
11ver=sila o f tilererins Baanlain Irzex Drecnt = 43lett i priagrer1” 1wt Finciimnre.,
Terrm wwlriciy =ordtire=:=x el gelizonicy oure rogpuisitess. [} i= =iwiel 1« De
rotaiinedd Iy thie prulpr amduacly Tretrer elvinir o Tien. orxwvizngy e i1 f1d17cr11ss
TR LIT O, TITIies rmismntaui Favettare o f muilrdresat corrr=ainianess Toorgsee cjprisinalitioes. Tt
is ci1maprlox el sil=sor 113 pravinats avrvel ali=tonigroer=. as oy i1prrodliciit ol awnldl-
Plaasioa T3 o leciric 1l Licaat innsulzaadaagy ssvseleerized =, seecid
111l 1111y i Ticer s pruEN RIS Tl aes AT~ N Caw” anmiameet
witly tzde inn irs mvnanumifoerildd ngoprlicaniticornins,

wiand asteszies,
= elaint Coanggpsaroe

Occurrence. Lhe prroduactive tade savresn is clesfiatwcead Iy tlhwe Iaeclt o F
Carenville linmostortie di1n the solmthwswestarin corner of the aang». 1T liex

taile ococurs=s i lenrticulin suinved shectililees Troxclie s, wiliie?t fuses Cerxatii11c111 3y
refoerrecd o s velns.e o witlhhing 1hae Janmestonnie Il Frrorrin Savlwviae lankke to>
FoAwnirads, v =traetssly o> F aulsowmt o a1rile-=. Il dntddivicliiitl Iroclios wona-
Ty i sttruocteerad Feoezrtiire = wwwitly thwer Jimnicessternner, Dazawinags mvornandly o
nortlhicast-southhwest 1reiwcd o thier st iaces, bt shaoawwing imidnor gprlicaie-
tioirs, oruaprlitigs zaarel =siwxall Faewalt s tliset =elelonnr e osle=enrwvadbeler 113
tihwe liniostone. TTlve «lipp of 1tlhhe (Jeprositls Is 1o the northhwest, hoetwoeen
30" arncd GO° @mounrerally | i1 somne instaomces et S0l ladigrlacer ongloes=s . vy —
i1y Fron proinat Lo jroint writls thie rells it Sefspsecinnr f12 v d 11nide-.

s lennticular FESI N TSI U R TN | COINELITTO MY, aaltlacrunzsin LERRCES M0 aieriaaticonan

fremm thizet tagre iy Dree Teosuana«cl. Tax eludclezae-: thics  Drerclis~~  s=eclaleranry
oxcecd Zo or e oot i e wiaddee=1 gemaet,. maciestire«d Froany om0 16>
Torertwnzall, wilhiile tTie Twesrrizoratzal Tonrgzdsy ss fzxwnediczaleoal 302 tles madinne drifis
1y bhoe TOood Ffaecl oOr 1o - ATlhaera is o rwer lknowvey BHanie o f thhe tade in

cddeprtly 3 the <deaepest 1nmines ure 73> Loy 8o Feeol nlomnzr tlhiee ¢3ipr 2113el 1o
decicled chiange i1t 1the doegrosit=s with roerared ter oclizuriicoctes” (33 thhe
mraterial has beenn axoted awitlhiinn thhate ddistmanice.

Thhe tale bodies are distrilbhutodd anleriigr tlae Iroraler= o b tliee Fivvie—

stone and althougzh they occuir rathoer irre@ulariya, amnost of e 1mdines
nroc arrouyrecd i1y L™ mreinn LETTS 335N Cextetrelinngy 1ot heast-southwest
rarallel wwitly thie Himnmoestone—gneiss contact. < s «rf thoese lies o1 the

oewville-, Ic

nortly side o 1tThe limestornne s e i1 tlwe wvicinity of
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contains the mince=s of thhe Umniformn 1IFibrous TMale Company on the
Oswvwogatchic river below TTaloville, tlhie old Uindtecd States mine at
Taleyilic, and the several openings of the Thaaternatioual IPualp Cormn-
rany inncluding nos. 23%, 3. 3. saaiedl 50 i1n the storetcly hetweenn TTalo-
wille and the {first anile northeast of rtlhiat villagre. It 15 1143 LIIICOINIITION
to 11d twao aor mnmore avers of thhe tale in overlapping arrangolnennt

iz thi=s scocoction. TThe Tr»ocdies sowvre s=oparaled firoan raclhy otlwer by bheds
Oof unchnanrgmed tromolite o1 s IInTnestonoc., T1y soarrs iustances thoe tale

Iz Iroxtly Foot z113edl Tazwmigrainegy walll=s of troimvaolile wcliist, althoungsiy 1miore
monerally Himestaone fornzzs omne of tlae wvywealles=,

o A

Grenville lNremalite T la Granite
Limesione Scligt

TFigure 16 Geunoeralizcd scoctiomr of tlhwe Fladawsaards cado depsornits
T lre scoond @iroupn of miines lioeos in the soutlhnmevesterin prart of the

linriestonoe otron r11el o1 1Taes =outhoern 1Mzt tay tliee soxuathenst FELY
SExlIvia Ialkko. FTc1rer si1re tlawe 1321022

L. YWlrvite sinacel cN3raerlel mmiinzes. roecontiy

opcrataed bha the Tanaterniationad [Palpp € Tomag axnt, 1lwes 11¢  Teorrivaicrly
wvirorlcadd Iy tThhie € 'Mnrenrio ale CTonapsminy nac@ar [aillicra-vilte-,  7110e¢]l  nlsser
thhe shafts aniel pros=pocts o1 the propoerty of  tlhie 1 doardnion Cone—
>Aa11n juist cast o of Saclvia lake. Thiis el s aalroruie 3 mmiloes Leonagr o

the tale ococruars witlhiin o =sbhiagre <dist

Ace orf the fTootw:adl swwhicTy cor1n-
sists af 12 dark aoaprhibolitic 1mocle injected Yoy reol grraaavites, I this
aren thoerae is 11mo1¢: o1 less foliated tale associatoeod withh the Iihrous
wAaricty, occeturritgr i snaaldl scennis wlricly inntoersoct tlhies folizatedd tale
O1r occnpPYiIing n1ore or esms aadojrendent bweselio=s.

Adteorgrethier thhere are noearlay Ltwoenty amines amndd prospreces i the
district. but ««nrlx 72 Fevw of thre-se- Itzvve biccein stetivelas wworrlaesdl 112
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vz
e wema1l Byt ¥ ot <aal LR SESENEN R RUS o8 o Jnua o Llavaat., including  those uander
roe descrily>ccd i this plavcoe.

roceIrt operation. will
of 1tha prriagciral produaccers i1n this section

Talcwille mines. Cane
liaas Proecin 110, 232 auine ot Talowille, thae prroperrty of thhe Thoaternational
JFrualyy Cornapravnaix. It is Jocamtedd o oae soenne of tale avhiicly lies o the
worrrlivct,

Jirrre=teride Ixcit 11t T Froany the a@miraamite

1nurily side of LT
Inars ez oprerticeed 111 tlie Uinitedd States

1lve~ =mmae scmix tharc 1mine to
thie s=outhoca=st, oucd prrobadslsy o= des Ccormatiznvsad ferer i 1. 3, 4 vl 5
1miines to 1lre mpomrtlhweiasxt of Faloville. TTlae awmrine ix oprericdd Ty o
e re@cliedd v dleprtly i ciurly oo Towt

innclitnedd

v liicla las

ot tlhie «<lip». Tliee porivwcigzal s el Irivs et oxprloritedd TINLRErC R
Freszzez 4 o1 5 Foeot to 30 oot i thhickiness=s. 11 =titrt=s <oy thhe suar faace
BLOeCire11s sl lyer oot

Aavitiy s dipy oF 359 o e ot Tavwvest 11l
level to B svliicly «dipp 3x szsceisetaniniecdd tor tTics Treatterinn. Cru wlee Tazedagsinagy
vl thhe tale is bhrorderodd aa Trzuel troenwerlite scliist, withiinn whichh thhaere
is =swccocided 13y tirrrestonoe. Tl

i 1101 e o1 lesns tanloe, vrael thriss i1 tianan
rlivcce=s ppinnclies «lozwwnn Lo

roddy of tale sThrowvws muuauncerous 1rolls zoiel i
c1ael A1 =awvinrzrs zeresitiiicl Lex tlaxer anesrtla

sopureserzze~<] oyt 111 thaat clivoections.,
crticallx ey tvelzzrizx-—

I IRELT OV sezt1nr 3ot Ll 1moreda
owwiItegr tor @t Eolcd el is prraciicaddis
T'he prrocdouact of thhe nuitre is Gilbwsus tale wwwitly >
ture withh tlhwe foliantoed raricun.

T he ourcrop of Lthre raloe Jeody disappraenar=s o little «listavnce 1o the
<2 1wvitne wliere thie ridiiaze is suacoeedaed 1»x-

northeast of 1hie 1o, 205

alliavwinl fliac. I3Cexyond 1lhiis borwe arrouwuricdl tlwe lodgre sreagprprears sued s
opcired by tlhie 1o, 3 slrndt, i consideradsle prroducer of talc i Fomarer-
e, INaext in order is 11 . nine,. oe of thie active properties of
thhe Frxrtermmational 1Palp CTornagssuasy. T levis 222721 §s sulsor oprerredd by
innclined shafe aunacd NMas roeasucluedd o Jdeprida o F v e oo Toect. Tl Tewvels
Tysnivre 13 = U173 Fenrgstly <38 e Dot TET vy prinrialilel Yreaclies oo F fanloe faxes
cexposcad in this wiciniity wawitly s prrrtinng OF treimolite scoliisc. < rya1x tlue-
lizrtigrimigr sicle of tlves tales tlhiznt laze Trear wworrlie-el Ty wacr. g =Tz, i
laurd unalterced scohiist, thenr Tinowesterraes zaaicl dsazeblx gracarrite-. € > tinces

fTootwall of tlhre wnloe ooaitirs it sSolt. clay ey scomira,- v foewnw innclies wwridle,
wwhiclh is watler so@alooecl. N« 5 o1miini«er, 1aesst onwesrtlhaecsase o f 1ner. o3, e
Lthie aupprarent lintit ofF Lthie tade i1 tliset ddirrcctiors. “Flicee um1viire Ihiins oo
clersed dosrr For sevoer:al avezuars zuarad Tittle: i RKirvoswveir aloutr wthhae andenr—
rouncd worlcirgrss.

MAccljoinings nc. 2T anvine on 1hie scsnitlisvest is thwe mmiine formmerly
vrorked by the LUinited Suates "Tale Clonigrmnny whiclhh ceoasaed oprera-
tioixs in XGO0O. 11 is bLascd o1 20 contimmuation of tlhice sasec: scana,
writh conditions voery =siymilar to those desoribboed For 11 Feorrymer piiinres.
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Thwe upper worlkings Jeft by tlhie operntions  provious to 1006 sul»-
=eguontly caved, rondering thhaomm inacce=ss=ilale £ron the surface. T lhe
property recontly bhas boectn acquired b 1tlhie Lanternational Pualpy Cone-
Paemy and i el workedd i cotgjuinctiomn witly nmoe. 23% amuiine throogh
clrifi=s fron wthiis shnafr beloyw the cavweed snvesr . Tt = o < thie nmanin
S Oaers Gl =upprla of Lt conyprinae s

The mine of the Unibddformm HFibhrouas 7Fale Comipaany ix situatoed o
little southwest of TTatowille along the oot heanch on o sliglhit prorni-

Meices knoysvw i fis YW iaintrerggreenn haiall, "1lae~ amrzrian =Tianft, (hie ormie (st
opranicel, ixn close o tlhie 1river. TThie- Cornanpriuaiys bacarauar opreritidorns i
Ty @ Il thie e was prracticalla a0 nreywyvw ddevaelogppanaiciat frmoan e
surface. . < M1 nccoonnt ol inscotre Gonmrdditions Yor tmdniinees the farsst
slhanft was nibandoncecd after reaching a doeptl oof 350 FTect, soawd 3 soeo-
11141 cime s sumnk o e hawaarriniger silale malaonat 2ewd> Foeet o alistzvaat. T i

taprreead a new derrosit by o amacans of o oross—cut at the r 30-foot lewvell
TThhe doevelojwnicnt o f tlhhe saecond scannn hined notrt procoecddod very far
wihic1n the company ceased work, having Tost 1ts bhaovdra-celectrice s
tic>ny ot the Salliviaar dnan o thhe west haranclhy througsly e wasluowat .

Theae Iast OpPerialiois wWore Las _pueie Logpz 1. Tl pravoclucet wiaas o f prood
qquality anmnd anyouiuated 1o 3O ko Jor Lesuaxs s wlzays
Sylvia lake district. Tlhae pPrrogrress of mdring i1 1this peart of the

cdlisirict has been rotarded somewlhaaa by 1lhe Tack of shapgsings Froecili-
tic=, it being 1icocoessanns ter Tiane1l tlue: Traxmnps tandoe sewveral miles o 1o
tlhie 12ills wlhiidich ovrre situmioed nvlonmng tlhwe Odssvegantcliico rivoer

talc i=s of excellent qguality, Lut dilTers froaan the ggeneral ran in
norilrcastern scection ttn hawving o groeater pproportion of scaly saaviae—

ezl TThe two Kkinds are so saguroegrates]l, Tiowoewer., thint thae grrrowde
wf the mmill pmocduct can be controllecdl. TThe Ffolintoed tale yickds o
wery saft praoduauct, whichh wheoen finely ervounnd connmmands a special

11zer oot

TThe Bahmatr ymmiine iz in the oxtrante southwest oaaed oF the Gis-
rtrict 25 ot prroescent developoad, adrout orne-Tind i o aevades saast <ri Nawlwia
Talce. It is o1y thhe roacd rinnmming £fromma fFTowswler et I3adenaa Clorier:s,
ity IZmmerawville on the (Souvernmnoeuvy-Bdaswvaaads radlroacdd as thwe near-—
o=t =hiippilig J»sint. “TT1aer rrivve hias lreorn wvvezr-ke-el 1 darwsunpsfr 21 invceline
wlhiclhhy starts ot oo avgle of 277 bhut stocpronns wowarad thae bheottona.
T lae main levels exterd albowt row»o FToet on tlre course of tlae clegsosinr,
novribrecast-southwest, and thie tale mmcasuroes 30 te gao» foot Tronn wadl
1> wraell 1 the widlest prart. C 21y e Tinamigrisegr =lcle o f thoe scanny oocurs
o Dband of firoan G anches Lo 3 Feoct of Foliated tade, olezsoer whista aoned
Fraec o f impuarities, thwe rest breeings the Gibhrrous varioels psewdomorphico
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afitcr tycemolitoe. UThie 1m12ive i omie orf the mainn sowsrcoes o2 f rock for
the Tntoernativaanl TTulp: Clomnrp:any whiclhh hmnuals the ourput 1oy Flailes—
Dborao for grrincdiiigs.

TThire 120111131011 CTaonipprannny ovvvas ol pror=it=, 11 st prrescrrt niined., om
thhe nartlhy zandd wesE <sicldoe= or the Tizlunaint 13t 1y 1l Tadlse, Sonc
dddevoelopneciit work Tises bhoen domne o1 theny bhad active mminino ruast
Awvwait thoe Ccomrstruicticoss T v 212310 1oy lazvvaabbes 0Jver erzrlganait.

1T Taes WA 3grlal 223273 = miovtrthhoenisy of 11vee STzt seriel sebroriit oeszie siraced
once-lhali miile =ottly of T owleas, bi= onurprit i Tazoraellecd Trxs 1iies Tratoa—
1nmatioanal Ervalgy  Closarngozvanys.

M lres - M1are>lel zavitie-, v Tit1Mes wmacrriBuecznst 3 113 Yintneryrs, I ¢t e 1laer
3Bl L Taricr1r Tl € Tosawagrinina s prrarproerties aned o sweas taalkoenn ovesss dhas thaee
Linternantion:ad T algy Caonarrgrstaan wwlwe-tr 11zt oceozragesenisns woeiat <uil a0 Fauasi—
IO SS, Fr = arxersn orwvaredl Isxne vl WL T T L b Lexmsrnvia T oeles UTerrpreorralionn.
Itasitegr M1 avacpunitres«l d1y 1ear Ty ovriel =dvxeor <rgra~n el Ty tlaas Cesrrrgriiiays

Teorr =muaprls o fF dts preewws 112i1l st Tlanaewacaril e It i= «rprecyieccal e 21 ol
ST Fexr» Fee U itk Tesel=s 1T oxterncd salzasinl Sexer Toet fuldorgy the faxis
wf  tlho =eiain. I.ilse 11y artlicirs dJepro=its o 1lhiis sectionn, i Corartiings
raoatly falbrorwes el FToxlinntoeol grravele=, w2l sortrace Fonigr—1al»erecdl nlyzniberind.

T i lilcclx oy Ppvasve ovave ot tlees 13vrpres=t prvorelnteoer= i1y thie clistrict evnrdder

tlhie 13w ITUELIIFLATC IR svlticy Izes prlivia= viiwe lemw IR Lcorn- £ larzro
IMIcrenase 11r its 1viklinisy Ooprcrieliorrrs.

Fullerville. There ara soeveral jpprospoects jn this wicinity uwed one
1Minne. 1ow inanctive, that lwas bheeony gstite oxtoensively aworkedd, clico
Propertay i tliwe Forivver Claptiezdcr TTade Cleaavaiprzonnac, M S R T TR R PR TLEFE RLYY |
b1t 1 o 1wvile Brelonn TTullaervrille bhesicde tlhiaer awest rravniela 1The <lepprositc

is pProl>al>iy 119k Ceornnectocd ity cithier tlae T1Taddewville 510 threr SSycfwiz

lakae wrcaas reritvgr =< aadee]  Frorinr 1l Forrmier Iy sdlsoiar 22 111iles 3 F

Iinmiestore i1 LSl RN B e snre- 1o cloewoedosgread Jocaclie=s,  zrnacd frerar tlics
SaTvin lake rrcepgion by sun vyl mames=s <0F zuniaysbhvilsesline-. IR RETINELES I L
v last wasrlkoe«d iy ez 7L i wvwhiicln o aveivrt 1Teee o 1wpill s T wallesrwiller a3 £
tlhe (Ontario TTale Clornagsaandy wiis ool St 1kt tiiwve: flwer clerpreoarsit
v opencad by thirec loevels reacelicd thasostgsles za =leopeer fli-ive11 it abhount
457 aanagrlte Taoslleorvvvirngr fleer oligas M1 Ltinle aale-za=saere-«l fremmaa 122 16y T3 foeot
Trotvw el wainkl=, 116>t frvclaielinngry o iT=sTaerert=s iaatesr tlrer lnzvmagsiavgr wwlriciy inn
Plaaces incroeascd the swvorking thickiness, TEluer greratdy o ctorri=isi 1 anmieasEln-

«1 Jerrngzerr falser.

o f =Tacrrt filscea-, w3207 ze Fi00Te- zichirvixtiuvinre >0 folizvteel 2
e coaripraniy prroclucod alsontl 2o tosaas s o qlaane o F 0 goaverinarel tanloe
Milling of talc. DTills For rodurcings 1hwe trela ez a1 pulvorizod con-—
dition bave ooy DPuaail saal various pplaces anlorngr 1l Crsavwvoegmsti o hie 1river”
from Talcville and Fullervilice to ITailesbhorao 3 mmbiles cast of (zouver-
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v T licir locstioiy ww

Srrrinredd wvn=wanldl
Ty wroceoiitl Aczurrs Eraaistn

cdete

- by local witter rowoers.
ion lines Tiauive mmade possible the central-
ixzing of milling operations st nwwre acdwvaanst asmecus points ai1nd there
are fowvwver prPlants 1rowvwy than formaaerls,

The mwmethods cinploved i the reduction pprocess

Inzsavwer o<lvannagrecd
mucly i Iate dyenrs and ioanovations are =till heingry  saaoche. W hale
tale i= one of the =ofrtest of midncerala. its conummmibinnuation ta the statoe
< f flurcwress dentanded ar o 1rmost terades ixm oz ladbworiow= 160 1ot s Gifacoudt
opoeration. 111 ywhich opportunity is givoeny for constant
Thae pPrescoiit =S3ysSEclil onr SA ST Cills 1Imep resentss

i rovermaeinl .
a2 prriavdunld dewveloprainicant
extetnding  over thoe wawhaole proviod of thaee  dnvlduasstey . " lves
retliodd vonsisted dan gmricrclinsng iy hulharstomess
ouir mmialls=s. Thuae oy the rreddisction is

zv-lie-
=izailavr ey tliosoe wascocd
HESISISTERY $3 T ETEYS |

n soewveral stagres

o =proecial tapres i vnnecliitves, savcly snelznprtedl ter tTie prsuvticaalaen orpreca-an—
tion o1 swhiicly it is wusce«dll

L nmtil! s foeswy yoemrs 120 thhe comnanieoy tiill cqguaipsnnicent commsistod of o
crushoerr for Dbroeaking: clwe aandnie ook, follosvoed 133 zaas faatermacciinate
crusher, from which the prrodduact swvernt ter sr voewvalwing: <l e coni-—
wal 1l ] thhoay Lo o oxlincder whoere  tlee fisaadl rocluction AT
accormprlislicel. TTIhhhe Ianticar wwvas wsuranlla LIres Misdinngr oxliznvceler ., svitl

IDauist: probxlrle=s For grritvdlizrg snacalivnn, 1l tlie- tale wwvzas 1retazizic<cl  In
thhe ocaxlinncddorr 1313til thoe (desired «doeprroece of droeiess wars roeseociyedt, T lais
roprresciits the so-cmlled bhatoly, prrocess. e Taas tlae oli:
ot boeiinng contimmweous i oproeraalion. N izt

aaclwvavatavgze o2l
«le-welorprirrearrt Corrasisto<cd
inn thae replaccernnciit of thhe oy lindoers by Loug tuboe mmills witly covin—
tinnuous disclhhaorare. Lav <>31e- <2 thie largre=1 mills thaoa e rial is talkoen
clivectla firomny the cruashoer into suclhy @ tualre il tlhae

clisclevimargres grerinngr
Li> v =ecotracl 1anEll. tlids 1o an thhiardd, svanel tlae: #x13ad

rocddurcticornr wnaacd i1y A

Ffourclr 13ill, theae 110w Doeing concitnwuaona= f1romrn omre ter thoe astlacey
M lornigr with Svaapryrvowonacuat i grridinclinagr laars cormniae s I1aCroaesinags
cdcnizuaicd For thoe unest =izzes o F grronraacd tadle. Ml i3 tizuvre thae pzeaa-

<z al wwix <2 fF g

el riangexcl Troan roeo-mmie=I 1t albsoul 2oy myesty, thice
lattcr broingr aabowut e 1rmindmniams Tiswedt reeaclhied f11 grrinclisags. P2 vacln <2 F

Lthhe dermnmzaanmidl nnow calls Forr 3oo-nesesby svwater-iznd or3- 110300, "ITlya= lanaass
necessitated thoe dnncorproration oo f awldditioainl  coruigrarciat Farr- sazitags
the talc wlhiiclas Fformmerily vvns carricd oot by soveons aaicl Twrlts. S lrcrnnn
thae oy praracticald mmicaars oo fF oleorinmgr 3 @ > i fAotzation. Tin 1lyc

Late=t «loexigmniced mills cacly stazre of reduacticon
Separation =~ s to bhra-prass the Ruze material fromy tlhie suaoccoeedirggrs
steprs andd to prrorwvicle uniforrrnn sizxdagy feer the wvhioloe prrosriuact. ML EFES
Ihas beenn the grearest advance of the 1milling jerocoss aoprortaad iaa

e conadipraaniescl lan saia-

3
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cinables o grrcatery» outpruat tor Lie amaacde by thre same
teddls toward zune immiprrovecd prrocduct. T" e
o F vty of the hard particles,
a4 handicagpy to
=,

ICTEIIT AEIIT N, s i
crusthiing eqguipumnaennt ol
auir =s=eparator effects thhe 1remnroay:al

aured 1l mrit, whicly haowve boeen saomething of

the cafc from this district for certaidin purprosc
1talc ix Ibnilhwr=sitoreok, r2r:stcle Frosnay ©hies
ratdluction,. the parocos:ss
it eriat

LR REFL S b -
11ac wn=ar leitkreztes o f
S dlistincoe grrnede Oof (Gouverinieur”
scioeciecd fibhrous rock Dy omibdtting tlhwe tinad
eirtrg carried only =so S s 1o grivie ot thiorougrhls sharcdddaed
a3 e rexture oFfF short-filbher susbhoestos, 11 hizv=s broeeir nunvde i restricicodad
rrzntitics of latce renrs, alithiougly olwees v repuiliaere prrodluct of o tlue
1vills. TLs aeses woera mndaindy day innsulatiseg mrrnteaizils anidd prroeprionrecd
Plaastcecrs.,
References. EBErinsmade, Robert E.
T<uag. & Dlin. Jour., [Joec. 23, w5,
Ditler, J. S. Fralae zemacd TS HE RS PR R TN Ml ivaerand 1IRe=ources v 1he
L. So0 3t =, 1CHL=_
Newvius, J. Nelson. Male Industry o St I aavwrence Cownty,
N. Y. State viuas., IKoep’'t 51, 1. 1 8BOo.
Smyth, C. EX., jr. Crenesis of tihwe Pade
o, INLDO TN School of Blives € -t

e 157, 2 Rg6, 1. 333 —3 -

Ahale iy INorthwernn Woew work.

D IS

T3¢ presits of Se Tooowroenocoe
CCTolumtan LTniwversity )

Feldspar
e300t derer o sviitla tlice

of  poegcammiatite in
conrtvieanrecd

<li=trict Dbrzas alrfeselas brocn

1T"Tie albuncddant cdewvoelopnnciit
w3 f tixer v i e R TRS

intrusions of 1iie

11ill EFranilte
reolopricnl foeatuaraes

o i thoe doescoripstion of Ll
occurrences individdunlly aroe scolaloasy oofF Tzaegres exdoast,  Eruvt tlaeeny svre

wichaely scattered armnd ot infroeguentily Follaw i close Saoguuoence So
that they constituile v ratlicee Iavijresrtzeird < Jearreeeet o F tlics prlavsicnd
=tructuire wizenn taadcewnr i rlsceir caatirety. ey eexTrilsail s azcrenal el
o warintionr 113 thiedr»r nvalkie--—irgps, prarticulariya weialy refoerecuce 1o thee
Feledspaan. T Iris vy e rne ofF seeweszal o spreacdicos zaraal il 3avearirortiesirs
2;ads rarrgse Fromvt necarly solid feldsprar agearrogente= 1o tho=a in whicls
1tlie miineral is guite suborslin:ate 1o sdwe cpunvtx. Pk <ilHoauoes tesoadixe
little imprortance, althougri Dlack tourmnalizie is na prersistoent
A occasiaornally a jrreaviivesit ingpgroddicot. [1x 1713¢e51 o317 1o prefmiyizntite:ss
foeld=sprar Tiais prrowvedd Lo o miicoroclitne o1 o dntergesreswtls
lbrine, Trur :wvmy acid prligrioclasce of 1hwe 1x1r2r o F
1 FIRIFIVAY CCFTAVFICILNCENL “ITHies cealorr aaf
welrite Ler creannty o wvwlitite

are of

exantinoed tihwe
of miicrocifine with
ligroclase im 1101 WMITCOITLINICT
1lhe microcline ranges Froan e
Ircing ik 2 roel. Flve plagiaociasoe

erCcoasiconnanliac

s wlhiite o grecenish 3 e gruaart=
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is usually milky white. Blica m11«d hornblende aaire darls ingredients
additiocinal 1o touvrnaaline.

WMTithin the limits of the manp the principal occurrence for- the
prroduaction of pottery spar is o1 thhe EKilbuarn farne, town of De WHall,

Tretweernn Rigelow and IDe EKalls Junctioca. It hns Dbeen worked for
=ewveral years hay tlhwe €CErecnn Tl Dddlindnger CConpruy, Inie., withh ofhice
il (rouvveruounr. Tihe Feldsparr isx white midcrocline interagrowiay wirtls
albitoe, ocourriiigs 11 well-seesroeyrataecdd o tols tluaw mica=stire fTromm 5§
o1 6 anclies Lo 3 dwoct loviags. Trons i= prreacticalla absenit, i swhicls
respect the prodoact i Slpresrionr ey 13aost axi e anvaterind o tlve
ket T he pregaaalite Dody laas tlhe slaagea 2 23 le1as wveithy olaes
MTI;JOr @aNiIs runmanitng northeast-soutavvest suasxcd o Steogy or e Iy weoer—
tical dip. The workings consist <30 et oppenn o] anddergrerownacd

[SRL ric=. A lerre ix litlle svaste aivad thhis amostIy ggunrt weladcly is
oo vedd bha hhauawed cobbing. T he By spxar is bhaauiled o 13e IS:adl
Jumrrcticrma fFerrr shiipmmrerst avnel is soladd 1oy grritrclers ot "Drcoternn, ™NO B
anel other points for asoe i1n prottoery.

Tin vicew of the increasing scarcity of lhhbdghh2prracdle spar in the east-
(SRR nmizericoers, Swsternalic PIICrsSTre ok itagr aritlaing 1hhe Croummveriieunr vanal
surroundcdding  districlts wonladd scent 1o e well wortls while, "T"Ive-
1rovrphy ritic gzzranite: of 1this roegrbgorar showws 29 weell-mmanekeod tenedoenoex
rter dlevelon pegrnaatite prlinscoes zyaael 11 s nisuad Towvw dron contcont is favonr-
abhle Lo thhe occurrence ol sprary withh s anidnimauannn :sdmixture of Lthe
clzarke silicoavtes that are thhae bhance of anost quarries.

Reference. MNewland, ID>. EIL. Ouarry BMaterials of BNoew Yorlk.
™NL TR Siate Dlus. IBul. 1K1, 240000

COLITARIZLY ST CONILS
N lhe qquunirry =stones availlabhle for wuse within the svrrean arce limnestonoe,
grannite, a1l various gncisses that rangre froy light prraonitic rocks
to darls gal:»oic varietie=. 1Portsddzniny sandstone outcrops i sewvoeral
rlaces, but thhe ledpEes nvre usually snnaall, soarcely subwstauaitinl crnnowugsl
to formm thhe basis for sy stoermatic cgguaner oprerations like thosce LAt —
riecd on arowund TPotsdaznn 3 northiern 5t Toawrenoo connmt v,

I.irmmestone and MWMarble

T ilve crystallinne limestones of the Grenwville boeles anare sources < f
Fruilalings muid mmronwunoental stone, furnace (FPax, crushhoad steoesiae zatacl
stonne for lizme burniang. Thhiae fpruaver, nuwore sub=stantial bheds TJaave lreon
cquarried extensiwvely for structural stone, oxammaples oF wwhicly e
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tor be foracd  div viinaay of the chuarches and public bauaildings of
nortlicria XNoeowvw Work atd i otlher parts of tTlhe State. maaiad als=o Ffor
Pulisheod worlk or mmarbhle of weliicly tlhhe Clonyvoernecur amarble is o
goadd cxamyple. T lre principal (quarries are located nalong the CGowuver -

neur-Richwville b»@lt and mnost of tThieny in the vwiciniity of (zouvoersroenr.
Flie limmestone in genceral is mieditnmn to coarse orysialline and wwiites
o1- ligrht grreasy in color. but seamnctines ik a dark hluce shade as 3 oree
@1 tweor i the (Gouvernoeur cjuiariies. L1 ix movimallz o calocite Tinoe-—
stoe sweitdy s warvinsgr, althowugdy <mreaifl. pesrconatagye 3§ sntEgpriresiag T lae
carbonates azrmroimnt tor alxout s roer oot of thwe vehele aaas=s, =o 1l
it ranks s orie o f el purces linnestones 1o e found ia the Siatoe.
111 = fFow pPlaces tlhie miagmaicsia increcasceos to suaclh geegsorrticoany 1Tzt 1lve
rock muay be characterized as & dolomsitaoe. 1"1aes clrarnyre fromnay onl-
cite linnwestoine 10 dolomibite takes pplace aalbrruapstla. Ibhnat whethoerr it 1o—
floect= @iy origrizval sarintion inn concditions of deprosition or is eduvie e
A =cecoridlarsys prroces froer 1the strattie were ladd dlerverae = vt clesur.
In thhe formnmer casce it aswoulad e oexpaectoedd tlazat 1lae wavvianngiosn slaestdad
be relate«dd o thie Dhedddded structure, batl saach rolagaon omir 3t e <leli-
nitels establishwecd. The occurrence «:F eloslcos ite in quite locied svavedl
TLIitNIPortiualt s conrgraaraeds! tor 1thiee prrentd Twockxy o f calcite limestonc,
T :zavresn sosant lywawvesi
[

1TThe iouverncur anmzarble is gpuarriced Froan o <
of thhat te>wvwvin. TTler gpuztrrie=, witls Fo-we eexcoprtionis, lice salosange =
o belt wswhiicly extendds Feorrr crver v amile 3 a0 nvorthhoeast-sornt e
cdirection. They lie on the ountcrory of the vein 7T oor bhod whiicly dipss
northivwest Aat zuay angle yrazygring: Mrony 159 o 309 o thheae nmorthcast
el L Ber®  terx OO i thie southhwoestesrly opuizerys
pritclhr that is towar«d tlhie southhwest at o aazle aof 2o o
coalor it is a1 mottlead sasvhiite zavawel grriny-isly hilue, o ligrlat swvivel clzvr-bke 1lite-
stone. running occasionalla 1o v alirmesst solird ok e, ywhiicly dis

Aty T Tlaer werity Tasuss 22
L

1thhe tinat maeost sowugrhit Tore. 132 2l ligrliter niottled sort=, e grrtaiin is
coarsca, with the [iglhiterr and darlcers particles segrregratoed 1rnore o
Icss  inte Sopariate zrresas. “IMine-  dnzcliwiclunial czaalcites praarticle=s aavcrs1lxy-
have a diameter of 1 ter 2 ai3iey- Tax thaer «¥zanks Balnres a3vsawlasler 1lne- goezaing

is muchh fimor, the calcite a@cvoeragoing onla o fractiornr o v 1avilliznweten-.
TCie Phluisxlhh color scemms to bhe wtraceabhle 1o the prrescecncoe of grapliitic
carboin #1rv wveoera =miall suidmmmiicroscopic praarticle=s. T 1ec srerlacray Tazuw

recn doetectacdd 1 chaemmical analaysis of the stone, 1sav: i Lty ~mandl
amnmcounts to e separatelys weiglicdl Tl tlie woarizatiesin o F  ccealesn-
cornfornis 1more or less closclay 1o thae badadingr is evidenst oy o stucka-
of the relations revealed i thie  difForoinl guuaarrioes. 1T lagrlatoore

colors are found i the higher bo«l «rf tLhie northern scecitiorn, andd
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thhe dark DLlue naarble is found in the lowoer bhbed=s of 1tTie
T his relation has been esrablixlwed clearly by rosulis of «deilliong.

The limestone from the (Souverneur arcean is susceplilhle o higrh
prolishi. whiclhh togetherr witly its attractive Iuaster atdd grood textura
Thas givenn it considorab:le faver s oo o 1mrolnuisnncnital stotae. TTex1 Dunilel-
Tngr purposes it s 1rrainlay nsedd i o rock Tiveee slilr-, oxf wvliicly thie
color is aa medinni grax : o1n el or hanunered suarftacees thhe color is
consideral>1y ligliter.

Lumionnng thwe gquarrries il thhoe oy errneny elistricot tlazaay avwe 3icIddedd
Duilding  wad IRRTSIRRRIR TN EY Fen | sy hrle e Lhversco o i tlie LTI RN S YA N 0
DlTarble Companix, thoe St Toaowvwrence DBllarble Quanrrices. the Northorn
Noew Work Aavbhhiloe Comnipranay . il (e €CTaldladiannn qquanerrx,. all
i 1the awrenn froman 1 Lo > miles sounthhwest or

southwoest.,

=ittrsnt <l
Crariiv e mEn et in, Taa 1lae
rast foewvw yvears the prrinncipal prrodcdacer Traaes T tlies L ronav e riweun”
ALzt Tl Clorpragrzenaxn. % miile ddistavnt Fron tlhie mnauies greotag» o b cpruzn
is thhe 12xlestornie guamarra oasr za lesws ridere neanuria duce

o=

west a2 f Crottvoer-—

eur arrd soatly oF Natoaa [ R LRI N T T FIE R RS § P = Just ol e lae-
1imiits o f the Ciouvoeriaivouenr sliceot. e avmzawlale s Ixlutisle preaey weithy o
miixture of swhite zevel Dolaae calocine. I1 ix owire«l Ia J. 1. Sullivion
Of (Gouvernmeunr.

% white dolomite Tias bhoeon qpuearricd o ruiloadinige stoie inn tlwe
wicinity of  1rcealroda- Tiviclgre. 2 mmiiles 1w 1mtda a>f L aertaiwremm1actnn. M V1~
stone has o coarsce Ltexture zauncd 15 oclezaes awilnite. Jaomialars=is inulicates
a nearly puare Jdolonite. Tt s ommice worlaed bhar the WV hadte € Tt

MMoarble Cowvipany zenndd Taas Loeocn opreraitoed i

s1aaT
Sullivan.

1M e e o

Iin the wicinitax of IRiclhiville are iy limestone

cgriar1tie = wlricly
have been workod at onve tinmve 1t vyt hhor in

corrtrcectiorn wvvitly livaaiee—
Iruvarniitigr prlants. al=se For crusTicd =stgamre vl forinzeee 1Tuax. C diaee o> ¥
the larger guarries is albout =2 1miles soutly of  [Riclaville staticosn olosco
to the IR. W. & O railroad tracks. 1t was opprerated for o nyinnmber
of yeoars by Corvigan, D ocilKirmniaexy auael Clomaagravaas .
AWACite doloimmitic marbhle occiir=s al=o i tlhwe toswiy o F

owler D oxtoen-—
sive exNprosures atroe FTounad o the A Trond Fiverirry just weest of 1he
IFowlcer post officoe. [t Thas bboenn workeed izy za simmaall s prrinacipralls-

Fforr making artificiat bhuilding <touc.
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. Sample from thoe extra «dark qgquarrices of the Se Toawrennoae iarbile OQuarrices.
R. W. Jones, analyst.
2 OQOuarry of the Gouverneur HhiarbHhle Conipanyw. . W Jormoes, anmdysi,
3 Rylestone Quarcy. . W Joaaes, avawselyrst,
Northern New Weorls cguamscy .
5 Trolomite nenar 1oy ¥3raalsye-.,

Granite and gneiss. Tl cormamnmiieoy grrramnites of 1lae ;a2rren haave o
el or prinkisly coloar zred aroe commpro=aed of foeldsprnar, etz aod sotne
<Imva-ls silicontes lilce Luorialslerraclo zeazel Toiotites. Thiey are cdewvelopoad owver
extonsive nrcens but onlax §r o0 Fews pelaces are 1hhey mrrmsmmmaxed it
Cirenville roclks, s tlhrat vsuanlly thoex e mvot verell addaggarted For aarclri-
Lectiir sSterrnes. 1T lrerns 2l Taorredd . hrovroew o

»omv o wwenanlila s aaazaterindl swudtzadle
Terrm womd nandcing moicd Cowmndad:aarion pruatrgsoses. e mnumiie IS true of
tlhie gneisses, sorme of whiclh are mcerely granitcec-injected amennbers
of the Cirenwville schist series. wvarialile i Taadsit el cdurzad»ility, Thuat
mx 1 rule subbstnntial cyougglay Forr all orrdinasr-y [(arrosoes. s zuaaapalai-
holites a2ffor<d a dark stome that is especially serviceable s crushedd
stonie for roand making o1r accocount of tlhacir towugrlhy well-knit chhar -
aacter, o fonture mapartadd by thhe alasncdannce ofF haovmabhbhlende,

MNesr prormnancecnt guarrics=s haowve  Troeeciy oprxeircd 312 thae: granites ol
grcisee= withiizza 1lwe Ciouvoerirewr or sSstaryvotrnnclinggs soaeeza AT aszacl  Fazz—
rrovesTacint linvs LEZN B TEPY | Tax1- 33 csarr=iclcoandsde Prrerelurc-ticrta «sF cruxbhiedl
granite, Dbut as 1lhhe roguuirements coublod 1o suapprlicdd wua=swuallss o
sites <close at hand oprerations have nmnowhore beoecin carried oz oo o
large scaloe.
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