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The Gouwverneur district was the starting prxeeizat Froaar wwliicla IR -
fessor €. IF. Suriyilh pro=soccutecd his jimapaortaznt wworls o111 tle I?re-—
calntbrian gcecology of the westernn Suadirondacks, waorls swlhiiala cdid smuackh
to estalzlishh thhe fundanental lxnmsis of prroesceirt ko loclpres. 135
zaall rights of serwvice aind of priority iz Lthe regioin hwe should have
prepared iLliis report, anicl Llae wvwriters uanddoertook tlhhe tasls wwitlhh Llace
greatest reluctanice a1l o1alzy wlhiena it bhoeomie ewvicdent thiat the wworle
could 1rot e delayed, arnd that 1?rofessor Syt wwaes 110t 11 a1 position
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to do it st thiis tizave. LTire arczal mnaprpsinig awlaicly 1s tlie hiasis of Lthiis
report does litile 1more tlhhzanm to reprodiice Saaytha’s sirr-liesr roesailts
m more macocurnte nsngr of lavgzoer scoales 17lres fracdel>todness of

uPOl‘l
thhe »resemnt work Tto
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studicd oiar joinnt bhxonmnndary together, Lo oaar
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i1z muaanpping Lthe JT.alce I3corimvpssizico
<hiuzrizizgy thac 1165 scason. WA
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INewlazrd, who yo13o11s wudoil thie cooilnnoainic geclogy of the guad-—
raiysle, lras 1miadde tripes innte thhe rugioiny Lor amnny yoears past, altnd the
lentowledsoe i thhe nnr=al geoology whicla e hiad tlhhais acguiroed bhhaas

recinl o=t holgrFual. AWWer Iravwe milso beeezn togetlhior ot sonle poizzts 711
thhe field, porticularly il the kZdwswards-1TTalewville wvicizritys . It xwceyixt For

the ecomnoimic goeolooy report, Cluzliizigry is responsible for thie preseili—
tation of the geology.

T (2CATTICOON AN CET AT AACHTISIR

The terriltory compriscel iin 1lze (Zouwverinneur qguadraiigrle extolids
from latitude 427 I 57 to 34 3607, and froinn west longitude 75 v 57
to 75 307, countailning a trifle over 220 soguarae niles. Lt lics ennitizraely
inn St Lavwrence cou1ity bhat is mceoar its sonth»woestoriy aanaargring T zangzes
ru3riioins of tlice toywiis of 1 Xeleall, Ciouwuvoeriieur, 1 Loermaien sr1iced 15ow 1l
lie wwitlrize 31, suiaed sameaadloas gsaarils o F ITSalwwvianrcdds, B arcomnals» annad Idoepreystor.
The Cantorr, Crprodlezisiraazsgs zvazal E2e-iezs T 1311 opurzsedrzrnagrloes. warlzicl: lie
respoctively ficrrilremnst,  rrorzcila zezrd rrorrtliswvest frorna §i. hiniwae aali-osidy
Decn mappacd, zZe11<d tlie rraingsirings o f tlie X .aleer F3ozrngszrrrie cpuaseelrzzagrlea,
directly sowth, li1zes baoeoecit comprieladd. T P lauzuarrncrzxrel cquzzacivzanagrle,
just west, intervenoes bhotwwwee:l Caiowrwvoerinciir awricl A lexzuricheizc E3iew .
Topograpliic maps of the guandrangrles on thoe east aonied soutlieast are
not wet availalle.

The district lies cntircly iin a single topogrrapibiic and geologgic

PProvinoce. Wity tlhe excocedtion of iy =mmnall aoad sceatterod pacrclhes
of JTFoilsdaniy saaidstone, 1ts suriace rocles ir1e cexclusively of L*1-c—
cambriainn age, tlhhouglhy tlaesx e naeoirs Tl 1lace wosterly  suaadd tlic

northerly lirmits of tlhiese rocks within tlie State. [To tlwe svortlhy thhoy
disapprear bencally tlhhe I*mleozole rocks o 1tlwe S Ioavwrence trotpzla
about miidway of the Opdensbhuarg guadiranglio. 13y o11ed doultst tlresce
Faleoxoic rocks=s fornierly extoeivded ovar tlre e1nticve Ciouwvoerizeinr qguaed-
raagle, anrnd bhnowve Dboeirn roinnuowarl Fxoredy its surflaee by orosiorl, oaxccoeprt
for thhe fovw scatterod acarmraiznanats oF 17otsddany saawcdstolne. [To the wwest
the Precamlsrial rocks contintuae asreroess thhe Flazrinaornel suiael A loexarelria
Bay guadrasngies, bat witlh cotrstanily nazrrowweeds] quzcear, mairrtil tlaey ualed -

miatciy reach tlhe river ancd cross itnado Clmsaclae ATlits srarrrow neclk ol
these rocks wiliclhi connects 1he CTanadlisor fPreczundrrian arena witla
that of INew Sorle is inownr as tlics ISrontenac axis, It sceparates

the Paleozoics of the St §fawvwrence trowugzh from thosce of the I3laclc
river wvalley, ai1icdd narrowvws woestward bhoecause of their conwvergence i
thhat directiocn. T o thhe cast Lthhe T'recnimTrinn rocks oextiterndd unbhrokeen
across the MAvdirondack region, abimieorst or quaite 1o tlie shore of Tonloe
Champlain.
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Topographiically nlso tlic Caomrwverzaelay ouztdirangsle reloniggs wwitihy tlae
Audirondack regioi. oF ot least witls flie awoestoerin SASadirondiacic roeggionn.
notwithstarnding its low mltitucde. “1Mlwerea ds oz rzptlrer stoeniely ctinaicasue-
tion in hilltep altitades i11r pass=ing woest  Freormna tlie 11vicdelles of  tlhae
“Audirocrcdlacks, and thiere is no topogenprliic breoals swhatevoer et wecont
the Adirondack guadiralygrles mi1id those of the Earonioiizie aisciss rogrioaa.
The countiy conrsists in eaclhh case of altermniatiigg ridges anid walley s :
the only cdifferrcince lies i1t thoe arniount of cloavatian of thie ridpges alro~roe
the wvalley botitonis, ztiidd tlils zayioiizet sienelily increarxesxs nas the gelncerad
altitude increases oastwswarc.

The Gouverncasr guacddrangrle,. togoetlior wwitlh its wwestaornn naciglilos.
thhe HHammmond qguadirangle., ix notewortlia  §imn conprarisesa witls ol
other Frecocmanbrian guadimniglos oof ticertlieria Nowsv Yorbe o i grreak
areal cextent ocaupicd Thhy Circiiville roclk=s,. n11:cl maore oarticiilaarly P
CGrenville linicstione. ITence v nuniclhy Lougrer ypzurt of 1lie toervitaars is
wrell adapted ta agrricultraerid pstrr=erits tlyzin is visund.

GISEN1012 AT OO0 1 AT ™
Both from the topograpliice and tlhie geologic st1surrelgresinae s, tlaes
Gouvernenr (quadrangle Daelongs with tlhe Adirondack lrigrhalanicd 1rrov-
ince, notswvitlhistnicdinng thie fact tlat fts gremreral Eowv altitwmde swroualed
scern to naturally exoeluicede e froar: vy higglhhilzanacel pravinee.
The lawest altituicdes osr tlhwe oguamnedsangrle are fownd on tlhha woatowy

courses oalong 1ts northoernn mmad nosrtlasvwostiorn maacgrisa. “Fite COstwve—
gatchie river at INDe Kallr, wlhere it passes on to the Opgedensis>unigr sheoeet,
iz about 310 fect above senn Ievell e Iaowvel of Dload Ilake is 3063 foet.

The 3Roc-foot contour lintce crosses IRBeawvaer oreccek just sonitly of the
rrorth line cf the gquadranglc, aand this ds the only aprpenranice o 1liis
Particiuerlar contour linize withiin the cguadsanglc. I 2his =sattriey wiosinadt o
tlhre highest elevations arc found alonmng the ridge of Fluaclkaleloeriry
moutntain, where threc or four kaols sligihitly cxcococd 5o Foect selti-
tade, so that thhe extremrme toprogirarplhic range liere is alb»out 2225 ool

In the scuthcastern portion of thhe guasdraingle, a Foew knaols attaion
clevations of 9o fecet, i1l one case Q=20 focot, wlzile the lewe:l of 1l
Oswegatchice at TFdwards is G350 feet, so thhat 1tha exirenae tapograpshic
range here is =70 feet. The extrcenic rrange for the ocntire cguancl-
rangle Is G235 {feet. i

The hilltops thus slowly Increasce 1in a2ltitunde Frommr nosrtliwest to
southeast, with a total gain of 400 focot; while thha valley Boors nlso
gain in altitude, althougph sormewhnt less rapicdly. se that thhe relief
is slightly morce =at the east.
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TPTirer sIvnaiEes wiceclirte 101 cle-wrsegicril 113 <t weosterly direction continwves
nero=ss e T izuiinioiiel puimndvrarnigzzle-, aallthoviaigsly somew hhat more slawly,
the Aiffcvrvence in the illioipy altituvde across this guoacdrznngle Dbeing
2300 fToeoet wr less, s connttrrasticadd wwitlhy tlhre 3o foocl of thhe CTouverneurr

cpriznel ravaaies

e 1= cjreites cemriiaire tlxat tlie hill Stz11rzanils stosecdily- trrcirease
117 nltiturele, z13<l i1 i=s haighilay prrabhalsle: thint (1l ravte of fncrease beooconnes
1mmrere rapricd i timt direction,. Juast as it is nove ragid o (Gouwverineur
tlrizvir a1 X Lesuvannrmiaoszacd. 11 1z #ailse: triie Ll thhe gernceral relief bhoeconies

gryonlor Iyl pPrEuvssiitagg oiest.
Penceplains

“1Mlhie SSaliveonrcinceles dis<trict Ires 2zt innthererzt toendoires 1o e clewvatodd,

fr11el 1=y 1rwedwves uirrwweriael o rzatTacras tlazein clesnwvrassanzel cliaariaigy Livnies of oscilla-
ticoazr ek loowel dre tlier crazst z3F 1leer ermnetla NSarelr s oareariony is spzolioeay o fF as
Preo=iibive, Lo cli=tinmgriri=li it Farr1aa ddistricts o 1T negmative typoe, whose
termiclerniew I Loy sinnle raatlacer tlaziinr Les 1mlses. AL certaiin timwess 111 thhaer priisE
tlhie 1mnirgins of 1thhoe hrighlaon:l hawvoe hoeconoe subfltcicently depressed so
FAE N S = Lerezrtls ssonn Larwreol ziazel | EPETRISSE 3 T8 [ERTESREF I S R | I3 113 ianes
cleperit=. T e Chiouveriroewnr (1iztrict Irolesragrs tor £ladis 212ziz-gzdzanal  prer3-ticsaz,
Ixrat tlwe wenitral mroenn i Ll liagrfalaanacd NeCe1135 1tevert Loy Irziwe e on
<doepresscesl suflicientIzy Lo ~zerrys it [l meoenn Towve D, 1 ravtlhier naowvoer
S11bCer weoe Tty e ly 113 1 *riesciviradsriains tizaaer 3 o =31veer £lietan it Tazass Tareel oz ok
tinnuolls oexistonce s o1 Fraaael zvrces. I 3 ar312 €dze1e~ Le> Lizzzer 11 hizess Tzeen
voergrli Feoedl, nazel it stz faco biaes oexpesoriciacee]l zi1iaclar e-1mer~iorza. I3etvwaeen
i jroriacdlic wiprliftes fdoaripr zrprers 3F coniapraurailise stalality Twzaawe d13ien-
werrtecl. Sl errosiorr ol Ll st fnace Try 1l siroemiaas zuicel tlwe amaiann=s
lnziss loewc1n contirmazelly grosizags o1l Fouirinagr stadsles dnntervals Ltlie sii-cminas
cut their valleoys 1o hasoe Poevell za11cel iy vt tlhieiry e <Boeceprer ; Il after

Ltliiss =stagre 2 roeziclaic:l 1T slaoww prroacess o f wvalles -—wwicddenringr s1il [l b B
tizrwies, ek iF sutilicicnatly paraolosngroc] Ltemzzelss tar wwernnr claown tlhihe cntire

sntrface tao compxurislive ewernness wwvithh coamrprairatively lasr altituacdde.

Suicls nan oeroa=ioy 1alaainy is o cinlle-cl s gecerrrerpalizian. 14 :zx ppoeunepladnzaed ddistricte
Ccrre it es retiesv el e dife thie streraiies coraanae e e <t thieic Il
«liaswvzy Ler tlic 1o ase love]l tliias cresmrtoel, srzaed tlaer wnrlaicsloe ccrmers=icorn

Process is zpgriidity sol 11T 13vieslIcosax.

The Ssxdivoncddacls dlistvict Ihas Iheciy tlhioroaagrllay ppeneysiadazcedd cortazniy
trawice clravines its Jeosrizg haistesrys zuracl rruiite like:Ty mraerre 1l tawico. "1 laesce
tww o Linmtes staricl it porourzinicutly bacominse of tlie thwarougzhnnoess of tlhae
jrenneprfouirzid sy, L1z errnrlicza o« F LT Tavis wwrias weasrsprletocl 312 Lfroecnuna-
Trr-izmin tizvae. “1Tlrety ats axIscriziias osmirgrecl  Dhoemnicauly tlaer o sesn, avmacd m1pron
Lthoesce depro=sscel 1airergzitas Liiee el Frlalcerzeric slapaer it o3 f nic:rthern




GEOLOGY O TIIE GOUVERNIELTR OQU AR N GIZI s
MNMew W ork were Inoid «dowin, bhoeginmninzg witls 1tlwe ITotscdaarn sarnrcdstolie.,
These deposits coverod ai1id prescervedd 1lhiis old crossiolnn surfaeez but
inn their tuimrn theyx have Deein and are rhweing wory aovenexr, 2111el ses 1oy
cdlisappont portions of rthe old peneplnin suarface cnergs frommn Ireneath
a1l formna tlwe prrescent suriace. Eurziislhiizgrs v o< hibit of it chharacters.
Irs CcOIPIarative @wvelsness i S1rperisizagg wwlienn thie grveart waerizctioar fa
resistaince tor ero=siaoan of the rocks corpxoesinng it is cotrsiclereck.

TThe enntire surfiace of thhe Ciouaveritounr opimmcadsnngle corroespsonds tor
Thiiss old g ciiepslaiin. TTTicer scoatteraed pratolices of 17orf=sdnnt smamndstane
sire tlie loest wrriuii=lailiigr reridoinziilt=s o f 1lwe formmiecr coveoer of I*seleranzmaories
rocles. anid ey =liosw thot tlhie renwoval of thhis cover by oerosion is
Tlre 11ersSt reCe1lt groearleorrie epdi=eacle «rf LT e1istrict. saieel tlizat dre suna-FEaveo
of the EFreecaanilamrinnn rocks minclernie:ntly s soils=izuvnatinllas tlraa weluicla
thaey Tormnierly covered. 171 seltitricle o ¥ tlie Adistrict i =es Toswa, ziaaed
Tlhie tinmie wwhiicly Tiavs claprseod sTncee tlie corver wroes roerraowecdd is o sTooareog
tlhazat 1niaocderin crosionr s adTectodd 1Tie o0l promieprlniinn =urCzyee cnnly dn
t1rifding degiroeea. “iTTie chinvrnciers which i1 prossosseod swlwenr iirst oo
ciracl, fas xavck i1l 1liar venaote prast, e tlhiose whicly avre exhiilzitedd o1
(TR PEF RIS IPLE LS S LN PN

tlhie Ppresoiit st1iriacoe. 1 swrzes=s ferael 3 20 =r1arfaioe asfoa
TTlie 1110r1re re=istaiinit tvocecleos oty 1lres e leswvrzeidortisn, tluer wavreeseleesr arpre=x ETue
tex ierrel eceertsaiz: Tireredl

walleys @ the gianuites aiied thae Carennville opminirts

gr1reissoes sinaicdd abrowe thaoe sallex= wrlaricly e fJooredd Eaa Chircaiwvilles Tiviae
stones =11d cortainn woals sceliists, 1Tl exiroernie of rerlicet o awvsess zunael i
Lietweoery 200 at11cd Joxar (oot Flae slear listes o f fhie ricddgo tarpes 1= e=oeocl -
ingglsy ewer. TETlyds IMrowzrinilsrizin pretieprlindy wwars cdlewvelospreel orw o1t a0 grrecset
myen in Canadzr anaddd INawwe Yool zu13el tordany Fosraras Llae suirfoce oo tliaa
pPortiann of the TPrecianilsrizun awvhiclh Hes meenr thie [Palooszcaic Trmrreler.

A rmivicly Taefoerr prcineyrlavinin. o2 F jarroalrazalales Toater Nl essserzcesries clzila, wwrzess 21lses

<loevelopacd 11 (hie rroegricii, zeriel zgzovizn 31 wwsess o roely thie Fareinl cleswe-lerys -
11t of o prenrvesralzeiny v TrieTs Lisiel wvide evxteant i1y cnastoeriy Norvitla sNrnverios.
I2?ricmr ter ils dewvelaopnmieiar, deformrintioag e f LTie cNelireaaanlzareic voesvicorr lanel
upwwarpecd the olcder jreiacyaliinn f3rter 2lae Fesrrar o3 f e gresant Te olovnare, zenacl
tt tlre soudae timae dloswiiwavcaiargzecl Ltlhie sazirgrinas krater =Tiralleaww troungrli=, 311

whiclt eaourly *anleooric =smiwdstonoes, limestonies ztiiel shales Lirwel Thceria
deprositaed. LThae dMoesaroic jpronaiplzomationm tratmesetor] £l clesmaee] so13inanait
o f tlic olclerr proenneizlaziag o Tetat e tlwes 13i:irggriins <3F tlaes wegrierir 17100 Twsres

LEIE B L ELL R R B ETH
1. ziraed tlne-

=mrrfaces interseet aracl thhies orlefer praesses Tpereiut a1 lve-
T"alcozxaic raocks rest w1613 Ulver st Mavees o thies o2lelem greraa-gals:
youngoer cuts across tlhhenny (FEgrirre o r o SMorr o sutteeazrjot tas> dilrustaiuter tlres
s1tanncer i wwhich, vy erosionnd strippaingg ek oof thiee Fralaraasrrale vt
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Portions of the old proenoplazn surface ntre ecxposcecd Lo view mncd fo11a
tlhie pprescinit surfnce of tlhe nmavginnal portions of tlhe Adirtondacks is
=11 111 fguirre =

=N

e X -
AT e T=x =
N =— o et = R Rt VA TS o — =
= P> -
AT — -\,>

Figs 2. Domed surface oF Precambrie penepliawn, & 5 &, with miaTg freal
Paleoczolie deposits, both truncated by late Mesoxcic peneplain, a a a- Yerti-
cafi scale much exaggaerated.

Feg. =. Dizgrar: in illustration of the manner of resppeararnce of the old
Precambric peneplalin at the present surfFace; a & = Jate Mecorxrcic perapialin;
e d = tipgoed sor face of old penepiain, in partr covered by Palcoxcic rooks;
Frowmm < to e, however, the Palearcice have been recently removead by wrosion,
recexposinesg the ofld paeneplaim auvrface; mmodern eercslon has cui2 watleys o
bPoth pereplain sSwurfaces” but the riddge surmmads Bare vemnar?s oF thocae
ur Faces

Since the develolmnciit of the Dviesoxzola ppencoplain. thhe Adirondacic
Irigrlilzeind TInas exprevicnced Furthher uprlifes. IMhiesoe Itave hoecin ammostc
Prrononiced in the eastoeril zortion of thhe regrion. alonng what is todny
the chief axis of clowvation of thoe Acadirondacles. Iur thee ~westorm
Medirondacks the clowation has oo prrogressively loss, auared olee ecernz—
corcdant hhill tops oloewnriolas ol 1laat clisstaricti 18 et Tt I1111Te1n LS o K [ SRt
MMesozoic poenceplai. 3Bl Fartlicyr west, i tlhwe cesmmmpraratively 1osas
district of the Gouveruneur ouiklrivingrle, ilhhwe cloewvaticon Thaas bhroeein bt
slight. s rplift tools plhaice wvillleys Dbopraur tao bhe tronclicedd inn thhe siav-
Tace of the Pprenmizlaniin, nuiicd Ll prrrescoinl 1ggmeddness of the waoastorn
Mddirondaclks is cdduace to tlhhis wallesy coarwvisags. T2x thhe Cromiwvoriiocillr roisicssl
tlice whole territery hns bhoocir worrinr cdlovwvwin Traoloavy tlse lewe D oo f 2Tre T oosox—
Feoric poelreprinir,. I»it tlie siurfiice rooks woroe Pailerersmerie=x, miacel tlaer aznesad-
c1i1x P'recsaumibhrinnn surfacoe is duc tao thoeir slossy stirigppg>Iiagg sovw iy, Sinca
thhis TPaleozoaic cowver ddisapsproarcd,. thhe grommeral Jeawe aaltitoicle Tazses pracoee-
rentted iy great daejrthh of valley cuitting, roesutltingg i Lo coTuagsrura-—
tivelsy simall difference i clewvation Treblwoeecin valley zuml 1rpelziiaced wwwlhiicia
thhe cnuuadraingle exxlyilries.

FPleistocene IDeposits
In cormmnmon with tlhie igrencial regricon of whiichh it is o pearve, glaciad
cdeposits aare scanl owver the surface of Llwe cquanddrangrle. T Tacre: m1ez 136>

1»ronIimnent mroraines. o thick accamulations of till ; s oak  lkivolss
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abound everaywliere, and tlie valleys are nnot cddecyrly filled. The larger
part of thhe guadirrangle was for ou tinme sulbxnrnoergecdd bhencatlhy thhe bodies
of standing water whiclh occupied the goeneral region swlhiile the
gZlacial ice ~was disappearing aiicd after ftx disappearance. T"lhe level
of the earlier of thesc Dbodics, l.nke Iroquois, o1l the guocdrangle to-
daiy, stainds at about Boo feat, so (hhat oll of thhe svrea exocer»t the
higher knobs of tlhe wilderzess dlistrict dizx ITdwanrds and ITeriaoi:, in
the scuitlieast cornerr of tlhe guadiaoiagle, Ii1ave recin washied by ivs
WAV E S The succeccdingg 1inrine swvvaters linwve 112 lilkke m1iasmicesr wwawe
washed all territory bholosw 475 Lo 480 foot, arncd tlhiis commprrises most
of thhe mnortliwext Thalf of tlice ogruanelrnazgsloe.

Owing to the topograplin, tlhhe shore Hnes of thesoe bhbodies of wwatoersr
across the quaddrangle were of 1tlhwe higphes=t iTregularity, lonmgs nroarrowwe
bays were sepairated £firom o1ie suniotlicrr by ewgntally lowng. ninrirow pro-
montories, vwhiclt 1ailed ot into froguent islands, T lwe counrsce of tlhe
Soo-foot comntour acros=ss tlice ey will grive 1o ggood iden of the Ero-
qgquois shore, and that of the g48o0o-fToot co1italir . evenl botter one of

the marine shaore linne. T'hhe chiiceol ocifect of thoese winlers was to wwnsIa
rthe 1ock ridges fairly <oleninn of loose ook material  wirkichh was
deposited as walley fillinig i1n the cdeprressioins Dhetween thoe ridges., A e

material so washied into 1he <depsreosasiociisk consistod Iarigrels of fiinwe
clays, aunicd thhe Alling was conxpx=erativaely ecwvoein, so thint tlie valley suar-—
faces aare mow relatively Aat, anad thhe ook lsizolis oiscd ridgres risco
sharply out of these fAats, s thhowvigls tlacir orwwer slopes ware cdroswiaiaed
by the wvalley Fllinig, as inn f=zmwet 1oy aro.

AWM hen Ialse Inocgunois ex<istedd, thhha Iorgrer stroaanns wlhhiclh ermprlied
into it DHuilt large sand deltas at tlhicir nioutlhs ;) el thhe deaelta of tlhha
west branmnclh of tlhhie (JIswegratacliice, forimice at tliat 1imvme, 15 oile of tlho
Praminent topograplic featuraes o tlic cunaclrzungzrle. b i B T
extends from Flarriswville {7 nniles 10 the soutly of LtTie shhoot aninrgzina,g
11 the IT.ake DPonapartoe <quadrangle) menarly 10 1lhia zazouitis 0§ 1l
Branch =at Lly=at:. Tt is commnparaltively 1maurrow sinntce the wvalles  is
margined on eacli sicde ry faivrly high l:uiaddd, Tt 3t svill aavoeragre sSoivses
xX4 arriles i Dhrecacdtla. Tt is aal»owrt 70 miles long ancd its nmaorthiernn 3
miles lie witlhiin thhe (Gouwveriicuar quanclirangric. Tt= hiigrlacim prortienn Inas
anrn altitude of Soo facoct., whiclh gradaallsy desconds to oo fect al its
northerr srmargis. Tlhhe prresent course of the rviver is along tlio wwest
margin of the dolta. TTIre material is A prare. mmroedlitnm—grraiziecd saoacll
Tets surface is s omraacit atovecl alsowat iy thhe wwezarels tlinnd weoegreaelationy
obhtains a foorthonld only herc aunird thhhaere, sl east anegd soullr of IFaller—
wville are widde expanses of this loosco, cdrifting sauacl. T he ~wwholce corn-—
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stitutes the comparatively small delta of a smaill streaan. Tiwe larger
delta of thhe srmrain river is inn 1IPitcaira towvwnsl@apo. T lhe great sand
Plain bBetwecn Carthage and FPhiladelpbia is thhe huge delta built by
the Blaclk river inn tlhice same watcor body. The Boo-foot level of the
upper surface at Fullcryviile irncdlicaites for s the approximate level
of the lake at tlwe tinaxce tlie delton was foriaailiagr.

Tle shore currcents in these bhodies of stoanding water often built
Dars alad spits ol smiid arnd grawvel. 1tailingrs out fron thhe ends of the
rock prommontories of (lie =hiorre line. %11 xocllent exnniIprle is Eounicd
at Cole., whare o smitadd mind grravel spit. oover o amile Loz, ruans ot Lo
the southwest fra1nn tlie losy ridage oxf Innerel graneiss jrist o the mortls.

T here is orlne J13ill of mmiaddeoernte =ize unaon tlhiea guadvrangle, at IKents
Corners inn the nortlheasiceorina pportioil,. whicly approenars 1o bhae A truac
ddriinaliav, svriel cntiroelsy aof rlacianl origrin. I1 £z 3 «svwnl mlizrpre, withh thwe
Jonger axis northi-=o11la, 11ear-ly e mdle Ioagr si1acl o Izl fommile wicdle, its
crest nearly 100 foot Ihvigrshior tlany Llhae Ianicd tor tlse miortla, namd 5<0 fcoct
higlhwer tlian tlhizad tar thhe sontla. It =stovicis oy grroamito territory snancd
roclc outcrops ztlzowrirad oi1n all sicddes. X3t it i coaaprosccd of howaldery,
sandy clay, the Doulders very abuitcdninait ;i nmostly sorall, witly aaaay
“ITlis i1l is 1ol eworthiy as bhoeing

large o11cs 1xitigr wrproia §its saaur-faco.
<ICCLTIT I T1aEr 1T

the only once of the ty 3¢ witliizy e gprrzvelazarageles, el s
a district 11 ~wlhidich: thho <drift is elsosclicre vwory tliiaz suid sconunty .

% thhin 1xaisdl of miorauine, witlh wvery litltle surinee roelicf, stretclrexs
v E tlrex «prizeelzzuargrles, Terllesrvitng the Jlimmoestones

across the mortlicriy yama-t
T lhe accunrula-

belt which runs souitlhh of west througlh Tiast T2oe TKanlls.
tion is thick enough to hide miost oof thhe roacle saaarface along this bhelt,
althongls: occasional roacle lcnoalrss ooy tlyrorrgrla. Il wrprircr starface iss
fAat, ond also stony, Isoaildoers el pleiati fual sl I gzo. TITrdoul>tadly
>y svawe arctlicos, nrzricd tlrco saitmie action was

thhe swrface svas sinrootlhiead
At Llie surfaxco,

no doulbt resjraon=<ible for tlhwe corncairtrradlionn <3 F Trorrnlelarn-=
owinng to the wasliingg avway of thoe finer rmaatoerianalds 111 wliiclhs tlrey woere
originally crnal:eddoecl.
IDTIXATIT AGIT

ITxeept for a compariatively narrow strip alongs thhe miiddle-ceastern
and northeastiernn portion of tlhie guiwlranggde thhe dravinmage Is entirely
into the ODswegatchicec river aind thoougl: this into Lthhe St Lawrenaco
river a2t Opgdensl urrgz. Tl Carter crochk-Tanner creek «lraitnage, witls
its sources i1n 1T rout fake. T-lurclddolhxerrra Inkoe aunced BT osor paoncl. s o {F
to the nmorthioast zuaicdl carapsties f3tte:r 1l Coirissoe smiver lbhetwaoeoen [Pyrites
Aarnd Canto:l, on thie Canrton guriacddiragsle. 3m3:1011y L4 reencly tlhie S1 T oz —

rence below thhe I.ong Sault rapids.
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Thhe Oswvwegabtoliice ix rhoe 1miost southerly of thie four rivers of ggood

size wilidchh drain o Lo 1lie noreiivwest fronn the SAadironndaclas arnd
are tribhatary to the St Ioawrenice, tlhie otlheor thiree reiinir tlhic Cairmssio,
ITnquett< m1id Sr AL egris. 1Tliex !l rvise d11 il lacezeat i tlre weorareds znawdd
Aoy [SEREL L ET tlae= nerrrtlhivvesterla- =losprivagr 1rerane-grkieiaa. TElyeriae PPresaert

courses are ot those which thheaey had pregrliaacizally,. and sive 2 praatela-
sverrls 2 f portions of pmreglacinl vallaea s aenael arher prorticonas wihiclas s

mrlhiolly prostglacial nriicd thie wworlk of thihe 1nmaocderin strrenis. 11 lhinwve
o compararivoelxy vapriel Jditeoryr, suaied exhibir frecpueent rrapricdds o sonacl owvwirter-—
fzills. Al flow northwest, across thie genceral treicl of 1lie morels st
tirres, which is nortlhicoast-sowtitbiveoest . SWIE opriasanes wvoery erratico couarses,
Aaritls frcguiertt oliaanigres frx cliroeoticona, s tlhiesnr 1rcear ilhwe St Toaswrearice

nll =wvwingg frorr northihwest o 1nosrtlhweast counrse:s, althwugegl this chaouge
i Mot 2o promndnent and is nmore complicated iz 1the case of tlhwe Crsweoe-
ratcliie tlhwmia iry tlaav:r o tlhie ortlicr tlzree stroszlaes_ C 1 1lier otlica Taizuracl,
the Oswoegatchioe shhows a mauacl arrcater disposition to doublae racks
111211 1txmelt tlanknn thhe othaers oxxlailyxt.

The minor drainage confornas to tlre eyjrce oxhilyMtedd every wlicra
in thhe IWNew Yorlse IProecanzlarian avre:sz,. wlhint is onlltedl thice troellisoad Lty e,
The streais {low cithioer paraltel o tlhie grrain of thie ooy, iz wal-
lexys= caten out along thhe boelts of woeanlk roclk, or aolse 0 ripglat auragrle
to this, cross-crittiztgy thie roocls lrelias, Suicly siremurns s I3eawver ocraclk,

Caorter ocrecls muaicdd TTanner oreels aure prroedarnmirgnatly of tlhhe st 1y pe,
Howing long «<distances aloinig the trenrd of o single, niarvosw belt of
wonlk rock 3 wliile tlhie loasser graaort af I2olnind croecls, sis it florwarss prast
Richwville inta the Oswogratclato, i=s ty1zxicnl o f tlice otithiar class. pati B3]
of the modern drainage, however, is @ patcliworlke of tlhie twweor Ly poes -
a stream follows otle wollexs o @ ddistance, tlwen fraunsocts oo ridgre i1
a narroyw valley or gorgoe imto tlhoe nnext adjincernit wvallfey, Folloaaws Lkt
for a2 spacae andgd tlhenn shiflts aceross to et mannoltlier (pplate 1 ). Ahis is
in part <cduite to modifications i their courses produced as o resualt of
zlacial action iz the rogriciy ) inr otlhwer Aozt it i due Lo the rocls struc-—

tnares themselwves, siinnce tho ryocks oorre folded. 1TThe rmicddigres rizin Teom o
distance and tlie1nn pmitcly clowen Ibhelowsw drradinragre zund o weals roack belt
wraps around the ridgge eaacl. “LTlrer grozmairito riclgos alfoecot tlhice cbairaxinsgre

sirrnilarly, as inn tlhhe case »f thhe lxrraanicl: o3 f Tiicdizrnn ocreck swliicls wra-zagsss
around the mnmorth s1d of AT oss ricddga.

The course ocf tlie Oswegalclhiie acroass the (rouvvernndiceuar aanmcd T Eana-
morid guadrangles furnaishes an excocellennt illaastraticosrn of s111 tliese
features. From the river at (zowuvernteur to Lthe river at 1?cal>odas
bricddpge is 3 miles straight across country, ad only a tfriflce smiora Thae
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the waoagon 1road. It is 25 aniles iy thhe river
From Gouveriicoulr tlhe

Letwec1yr tlie two pPoints.
river liec)zs on inn a course slightly south of
wveoest Lo Olxxbosw, 1more than liadf wway across thhe Tlannmnond sheet.
where it sweeps roulwd tlhie soutlh 114l of n series of ridgres i11to o
noerthicasterly contrse, whicly closelas praorrallels its pprowviouas
n distannce o 4 1nmiles, 111 twvwo pparallel, wenls roclke
cliie it i3s only about =235

course for
wallesy s, Mt WV eprat—
250 avards ancross thhe necls of 1Innd betweens the
two parillel portions of thhe river, althouagl it is 5 miles by water
fro1ny onre place 1o thhe othoer, At Tlitrle I3owsw, 1ieaur tlhwe misiragriinn of Ll
(Zouverneur quiuadrongsle, tlhwe river mmalkes v Jdoubile curwe Thameclk uipron
itself, of Thrond S-slhhapse. ocoupssitagggy shaort gpeaortions of twveo psoirallel wal-
leys annd swinging romand the cnds of twao

tlwe walley wwliicli, wwithh litile warisdiorn ., it forllows across thoe CGouver-
netrtrr guacddrarisrle Lo 1S mrorily eddgre anacd broey ol CHLTaca-
stircanis shiow . =sindla Jdoeaadlitygr bhaclk
Tindian river at 1Twviaiis Wlills on
has this feature i1l such

ricdire=s, theon prassing i1ato

Mclirvowcdancls
wupronr thheinrr conrses, as thice
1l LTlhhieresay qpristckrmzanngrsle, Touat

1303 oxtlae1-
1> O111i1ae 11

s the Oswegpratcliio rives-.
In its course across lthe uadranrgle tlve Oswwoepratchic 1river shiows
falls o1 rapids at Talewville., IFlyatit, EFancrywille, 1 ladilesioro miicd Ciow-—-

wvernciir, with narrow, roclk-cut srorgoes bolow tlae §alls. ATl wweers e
brranclhh laas a fall at ITullerville. J1r anll thhese plnces the stroenn is i
a wholly modern chanaoel. IMie reaches, in batweety Ll [alls, 1y he
all devecloproed aloiigry (rorticns orf tlic

willley s o f savrall,  prregluacial
stirenms, aand in part are cortniiialy so doewaelarprocd,

as a whole is aoan cntirely moderiz adfauaee. s
lower portion of the river,
reacl

Iout tlie wivoer course
it contrast Lo tlis, the
fron LLhittle F3ow to IDe K alls,
in a preglacial wa2xiley GE 1moderinte sizoe, witly 1o falls whatewver.
VMot a single contourr line orosses Lthwe stirresnn in clhidis prart of its colrse
anxd thhe dlifForenoc i1z warter level hotwedcn tlhae twweor proinits
15 fTecect; while i1n thhe sommoeswlhiat shortoer «distance boetweaeon
and INatural I2an: tlhie river «dropys =200 foet, ancl
is betwecen Iailesbhhoroe aiwxl (ifouwveriweiir.

is 1 lorrgr

is 110l Ower
T el vrzia«lss
1ex> fTect of 1liat drop>

IL.akes

et ponds o thhae cpuadrangle, and por-
Isaasins, whicio slhwallow ladkses forrmoerlys
Ias  Ireen coang:loetaed zewicl thiee  Traisian i
entirely occupicd Iy swwaaiigs. Crf the stLill existingr proinds, vEIwuel groiacd,
near Sylwvia lake in IFowloer, is singslsy a =mmaall bhoody of op>en watlaer
encduring inn thhoe center of o Ixasin wilhiicih Twas othorwise prasse<d ovoer
into swarsip. Sylwia Ialsc, 1 raont Inke zi1mgl BT uad lake nvrre the largest
Irocddies of water which are wilhiolly or pesartly within the ogriavelraerrgrle .

Thceire z:re aa dozoiln lalkces
haps an coguxaal nuimboer of
existed, TLut where fHlling
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Al these poairds, large oered =1110l1), £f31ledd suiicdl 11 filleel, scerny to breloiigz

to o sivngle tapee. TTiex all occuipy wenls rocis helts surmnd waore [»orbicsils
T prveglncial vallesdr s all are blocledel 71 4rire 310 Irestle cri1els Ty a0 sataall
thickness of gmlacinl Jdeprosir, so tliat 1licir outlels are iz anadern

courses ; and the outlets are 1oo S111:111 Lo haave ALY CIeesive 1o
Coedar Ilalke, just nnortlz of 1Sdwwurds nienr the castorin bhorcdler of tlie
guadrangle, is thoe only one wliicly maaxy prerlizgss occupry o real roclk
basin, but it conucois directlizx witlh swamippy Lterritory, boith 1o the
=outh auid o tlie east, st wonladd apspsmrenntly hiase a0 oler psatly ter Llace
Osweoegataliic, Droetwveeir IZclwwzivels zenicd Tl wrilles, OO T Terrr  =ligriat
glacial frllilng 117 hetw ool

1l tlhe wvillages i1z the roegion olhmnainn tlcir wwater swvaprply o1 tlae
Osweogatchie, alongs wwhiich tlicey e, "PFlie river svitesr, laewower, i 1y 1
nmicars s unpolliitced s conled Free doesirecd, mandd thioesa Inkes rvigrlat Frce
utilized as= 2 source of 21 el Puarer supipsls.

LIS LTit s

Roughly speaking the surface of tlhhe (fowrvernewnr guadraogle is
alout S5O0 peer cet clesvred el wtilizedd  Feorr agrricaitltuviral puaarprosoes,
while tlhie otlhrwer hialfl consists of wiled lavaad. T"hie 1relts of wurnnnisoed
limmiestone are coniprletlely clenred, tlhe impeumre lintaoestosites xitel soliists
largely so, aannd some of thie Dronderr granite arcas, suwcelt as 1thhe one in
Gouvernicuy and the Baple ridge bele 11n 1D Kallb, oake oxoccllent
farming territoiry. Tin thoese Iatter theroe oo froeguuent bare larwolss of
giranite xwhich stand albyove tlhie goenceral level, bt cxoegst £form tliosae tlve
surface is comparatively ewvaeain aiacd, switly aa sufficiontls tliicle miaeora-iiitiee
covering that is ot very =stolny, farnishes sy excoccliont soils TH T ues
datry i1cdduastry is tlre clhiief onc, anidd iy a11d Gats a1e: 1tlie:r prrinncipandl
CTODS.

In contrast, tite relatiwvely cloevated f(oerritory whosoe sunsrface rock=
arc armphibolites, garnct-gneissces el grrandtes, is ocliicetly ~wwildloritess,
FThe tinmber was cut avevay lozigr aigro ;3 MNres foallovwwedd, el mow thickers
of Ibishes, Dricrs mancdd si11:ml! Lrrces cowver tlie lzszuod. T"her 1113588 axxtiai—
sive arcecas of thhe sort arc the garnet-greiss tearriiooy B IScddwwarols, 1
the southcecasterrzn part of Lthe cuaadrangle, asid 1the grraunite, gransiet
sneiss, amphibolite tangle 1 JTlarowesn, ICdwards zanacd ITowwler, lydisagr
chiefly noirtly of tize river, but cut tlrrougbh Tey ie Dretwaoceir T Tyt zaaact

Flailesboro. Fhiere are ntany =@ainaller pratches of sianilar countiy
elsewhere, hut Ltlhhese are closcly surrowuncdecd by brettoer 1o aried zare:
partially <clecared andd sorreyv ot aasecd for rraastuire. T ke cJemaasse~l s

woodad swamps 1 the 1llecd lalkae bzasins ailso belong in theae wilderness
category .
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Alve exprosed rvocks of tle Liouvoernenr opuadenigrle are chicfly of
rocomiilirinaTt naye. “17leer 11l o eprlionis Loy iliis save Lthhe Froegriente ruat
=11111] pratclices ofF IPotsdnnnt sandstone. fortttied Ierre avnad thicre. restinog
o117 the trtuieveiila awvorir surface of the erysiallinne rock s, ol the grincial
cleposits whichh foirrnnn 1lie immmwedinte sur-faawce over much of 1the d

i

LIRS TS O S Trorint {idlty soepraradde pintclhies of Lrotsclniia =naielstoare e sl
w1l Tlre miap,. el there are 1wy otlhers wswlibnelr ovres teoxs 13y Lo Dre
111z P xecel 1173013 tlris sl “TThen represcnt the rosicdduanimy o F wlut wwas
fort1ierly i grreat sheoct f sandstoare wovbhiiely overspyrescl thie etire

I'roeciabhrian suriace. witlhy 1thie paxorssible oxocgrtiotr o 0 Foww of  tlhie
Inigrlaezr leareala»ss.

Mlres Frroemtinilsrizinn vocoks o b Tl gprizrelrzvnagele cermrvapriri=se I tls sesclbi--
nmieritory el gmnacoits o les. si= is o dnawvarianlily tlive caise i ndortlverin N owe
"okl I3t 1lics igrireoruis vooks mrredait Ty eoxoecedd] tlwe scodimenits=s i quicia-
Tity 111 wwroes=t «af tlie eprasvedrvavtagyles=. 11l 1laes Cliosuzve i laornr egfiomnt i qgieiter
exxaeyitioizl i Llie ity snreir e f seddinseiis sliowwean, 1l 1 lhreese s=eoecli
111e1ls e olnnssed 1 orrre vt icoaat ozrrrel thricle grrourpy oxf 1roveks, tlwe Carcor

wvilles sSerios. WNao Ltiraice o ztey oritlhiesr soexlinmentary sories of 1Proeczan-
I>rizuny ovppe It ever bhocny tliscowveiredl iy nnorthiern SNew % orlso

TTlhe Cirennwille roclos suver ail=er thies oldost rroclos esspmorsex<]. Tetizigr o
1ot of =scocdirnnoents tlhiey st hisvve heein «doeprositod oy somnaetlyiargr, huae
11> cwertaiiy trawee <30 Clvis :lel floscrr o F clepyeasit Jxns owverr oo discorvewecl
iy Neww ol AR TIEIle it dis A lavseay s prorssilaler thizl somre sucely Tiartel sawanys
Ibex 1rxaneles, it sce1vis tocday o=t (srolclsle 1lazat theis olcl 1Torar weras et irely
engulifcd dmn 1he grrant FleoocIs oF 111¢:11<1r Jgrmrcenizs 1ok swhiich setfzocloescd
it [arcxir bhenrently.

1Tha igrmnicous rocks o0 tlie merriols ere soll oo TProeciaazil»risvir fvgres siiacd
z2all srovvrawgrer Ltlhizarr 11ve: Carretavilles, s tlaeey a1l crvt dhe socdizTiciils inngimr--
sively. notwitlhistaonclintgs tlie Taeel tFTimt tliee sce-adinac il e=t oex1n tleemiaa.
They are baelicwved Trxne tlie wwritaer ey laclorrigr 1« thireer seprnrvata gFioitl]sss
ol widely cliffoera1il magre @ 1 sivr Iy grrortigs ceonwsistiiyry chiiefly of prneis—
m=oicd urrizlailseslite-s airticl grmrariaitoes, 1l Frazszyae-a calele=1- thiavar wlaxes Ysulies 3 L
consideralsly Tater o]y connIPprrisitgr ainaorthiosite, syenite, grorqunitee zoiwcd
galyiz>rax 1 mrrel i =il Jacter grriesiepy  cexrsiatiztngs olidefly of clizsbraisas, Pamy
Thitrer e graitoajss oo oelices-aed ter Tres reprroescerataed inn 1w Caoruaveritevir cpuasnel-
o griae .

T lhhie irernwville 1rocles arce Eoaarw] Lo Tres purite
TexlcdleI, 121 o0 serics of isoclitizgd Folels, wvlviels oFteis slicrwwe s slizerps jritelas
The grranite—jprmeisses af 1thoe carly rrrotgp occtir 311 bhossoes o1 batliylith=s
of owal sheps>e. TFMhie rorperlisyritic grranites o Lthe Taiter giooiip> ap»jrea-

slisirply el closely
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Jimmestoiice, 21 1roacke descrilsecl
as

is

s
mradatioiirs
thhe other.
innterhaeddecl
there 1enaoins
lirmoestorre.

Poilnnted oot Ty laiian
irsteo Iiitrestorrie:.
Thoere oo
weitlh, t1hhe
111

sil=a>

bt 2 B ) B

excoprtionnl mosic of oceurrelnce
orla.
nmcianitorprihroscecd

13jr—sliexot s
sl

HERTEY
B TR
Jisr1erstertice
11
litnestone
SNt i

v gra-
1sa~
it occowurrs o1 tlhie Coritesin gpirnclrmriigrle®
1liis
eata
Tamricl =
Tizzaer==tesrze.

110317110 LN

DLW IT R NIT1LT R LT AT N NS i

rtheso indtarua—
tr lisiwes
IrresSollt
tTre

mawet11ites
R TR S

Foar
Toxcles
vt tlre-3n-
rEsvees 1 zmv1acd
t11ne=s o
s face

Crircuaville SCCe1¥l
iincl Folclael to

1hoese =i1lls taols
fraomr o g

wliors=c 11y

1B

=1l
3l
oL

o 0

Troe=

SITIRII<S

seaes Tlaer
C et ™ e 1" 11 111

TUIAL ityvpaceT el
aprtrea leinnayeles,
t1ic- 313071 A 1tesum
tlrer lerxizzensit
R MEET e S
cacerlresive by

LERREI R 3 B g N

litnier=sterive:r

AFILTILC L — XIS
witlaine 1lues
wrliicIr eextctied=s
locnl oexliiliit of wawiliatl is
ity aroartlrerie BN o
1t 1337 1%¢> p1140 211 Corsises
iel Llaelesiess o dwvagpstire-,
ATanrtinn sis *° guinrtz—-1exi

AR B AU Bk o)
111<ld

B4 Bt LA B

thirrortaerTa
Ls1tlus

it riass
exite Tizanaedl. nuaacd
»f Turrd groyeissoes
Fiot, ovwersr nnftes
z11aotinil ol e xooeodingriy

1ol ittt ibrler
prizardleciter, 31w

AR TR T P
clerelinecticany:s

11xex
e
1 kv

| EEE B ML

Herrtl:a

TalELSs T e

Tle garitlel-g1ieissas e L costiiiesn e rsdilset oFf 1lwes Crireaawille =scocrio-s
everywlhere i nosrtliarin DNosw ol T1a 1risv1an ocaesoes tleesy guites il
Tratniclecl wwitla athar ginicisses wwitla tlaee Forrmnaazcticosar oo f a0 conunprle s el ses
mie1abhors are too tlhibitn Lo lre drricpryree] sopazcvzot eIy, N eswerTiere olse in tlee
region haoave weoe scenn (his roock i stielr jeuarity sl witly suicly arcenn
arenal exteinit as it possesses 11 (lie Ciounvormieiizr spuancelrianegsle:, It i:z 113l
only roeacddilyx maajrpocd smepaoratelisy [t it croxvoers sy =Soguarere 1asites el
tert-itory .

T The harnds of Timrd grieiss Jntoerbodedecd ws-itln 1Tae Tinsiestories surres
clhiiefly 1miade wup of hardd, Ainty. One-grrainoarel roclkes, 020 roddelisnda, gzrrani=<h

or greerisls Thanie. avhich

111w rnr-iala -

-1y Leomiwanaimaalizees zas oza I ESI R ER RS PRI I

sommretimes blacle. At othicrs lrrdaowvenn oo awvlaitoe, Sarcly o rteacles zizres cpinditer e
featuurcec of tlyis i1mnimieclizates clistyict, It si11ee raxTeoe c"=sowhore, so Yoo s
Oulr expPperiellce gocs.
™Taiwy thiitnn bands of 3y rite rii=tar ) grnneiss, of mmics -geneiss C lasiIa
coarsce alid Hne grainaedd . and of qgoaourtzite occiir sweitliiazn tlaee epuazecl-
e . Siate Mians, TR2ul. 85, p. ==z—=3.
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rangle. Dhut mostiy toa (I1iza aacd Ltoo interbalcded to justifiy scepauainte
11> 1>inngy. Tinx <comprarisonn witlh oilier parts aof the region. the lack
of thick forimaiatioiis of thhese roclks. esprecially of thie guart=zites, is
notewortliax.

Struacture

Tlhe strolnngliy-folded condition of the roclecs nnanlktes it difficiuilt to
arryive ot aany procisc estinmiate of the stratigraphy or the thicleness of
tlic (Groeunwville serices hhero. Tl gravrnoet-griciss is 1lhwae oldaest 1macernabes
sliowwnn witlhiin tlhhe Quinckrangrle, andd zgrp>anrs i1n onaterop along thhae nses
of anticlittes ; it i <«directlzya averiadin Ty (e thick lHhiunestone meimnbor-,
wlhicly is prinached dinto sy nclines bhoetwwoer 1he aariaceotit—irnciss o ltaa, E3y
tlic smilile tolkceint, It waotldd apprear tlhiat tlhie haelts o f lazired soliist sa-ithian
1lxc limiesioine j1z ilic 1rortliverestoeriy Ianelf of 1l gpussvelazaizegrle Jrerlodnaar just
albovwe it strztigrraphically sl ooerip s sy aclinnl axos witliise the: Corleled
limmestolia. T1n thiis =:;uiie j2071rtionnn o tlie oprizaclrainagrle tlies grovvamret —graxeiss
Tails to renclh dayligrhie aalonng the anticlinnl naxes, suageroes=stinsgr tisol Llhie
folels Eerrrinr prart of 1he ~woestoerar Tl o f o mmnticlinorivmi, o tlae
castcria 1111l >0 nx sy 1iclinnoritna, so thaat hiigsthoer 2i13el Tadgrlae1 Treels zuprpaecas
i1 prassing nortlhisvest ; aacd that probabhly the schists sunad qquuartzites of
tlhie Adexatnedrinn Tiay ggunderangoice bhelong yet higghoer inn thoa soection 1o
any of the rocks shovwn on Cronvernolir. T13ctwvwoeert Lhhe two lies= tlie
T Tanimioind qguadrangste, aarcd this has 1not y et bhoecn o saapepact dn cletandl,
I thhe abwmidance of (Frenwille azacd the relativelyy =arynll swvrioirint oF
intrusives it nunicily rescmibles thhe Gouveronrlr optacdr-angele. Tt € rrean-
»ille ooisists of sucoessive Daelts of linwestolae m1ad aofF scoclhiists, il s
carcinil mapipring should greatly adcd i tlacee elucidakion of thie grenaral
struciure.

Y11 thhe NMlexandrin Bax scotion aowvicddence was prroesonted sutiprproestings
that thhe tihiicle limestone ol Llie istoern portion of the Theresa s
Aclexanccdria I3ay sheoeaets, ~aus Tuleleel f1agaer v sy niclinne,. witl: v scerics ol
schists bheneatihi and manothcr of schist andad thhiclk guasurtzite auaboawve it.*
T he schists bhenenttll cler 130t s 0lll suigrzrest 1lhie srarnct—-gneiss swhiclhh
anderiios the hig linrestonae ol Cronrvernocur, T he grarmnoet-prnciss is an
injection-gneiss, and it is prerhiajys prossilzdle 1hiat the schisis T Aloxaua-—
<lriar Bay wortildl bhecommoe omamrwvertecl 1ty garnclt-—grnciss lsy tnaeniiss ol

¢ lit—-prar-1it *? granita Injoectior. IZut Llhhe Alexandlrize romcles aure o f the
““ercen scliist 7T wanriety., @mre mtuaaclhi cut ey o prraaniite, aancd o voet kear 130
rescrmibhlnanice to thhe grarnet-grnieiss, Tihiey soec1iz tor hinve lraeain orvigrinally-

rock=s of higherr liime countant than the garnet-pgneisses aowuld hanve Ppos—

1N YL Sitate 2Tuas, Bull v4g45, . ror— 11
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sibiy becin and appear 1o 1s (O 1represcennt an entively different mmicrmbenr
Sf thhe faroraville. ITf =, the @IHimestoinne whiclhh overlics tlhiennn canmn ot
be the sammc formation ns the grent limmestolnnce of Lthe Gouveriieuia
quadrangle. Dbut must be a Lhighhoer momibor of the series, ainid an
unkrrowwnn thickiless of sclhiist lies betwee. TV T hwetlier tlie hhwstred schists
rlitclhh overlie thhe limestone on (GGouveriieunr cprresciit tlie Txnsal ppor—
tion of tlwe =cliist foritintices wwhicly amndaerlies tlhe Tiniestone on thic
Adexandria shect, ov wlhetlicerr otlicr 1nvrerm:ers intrervene on the Fana—
11rond sheet, is oL guiestio, (e annsyseer 1o whiclhh 1mast asvait thhe dotadlecd
miappking of the lattoer. T tlhwoloprically they oure ouiite simidilar-, ond--
careous PYLOoNclIe gneissces hoeing a jrronitinoennt cozistitveceant

i11 cenely cases .

T so far s Lthice Gouvorneur cptnadrmusgsle sclosivae is Cconeceraca,
aattempls o oestihmnte 1he thiclkhizess ef Crrenwille sl oo coiny»nra -
tively Futile. Ahe foulds nre comprlex @ o linmestone sy ncline o0
Farmnet-grneiss runticlinne anint 110t bhre trent e e sinsple Folds in clforis tor
measure thiclasiness. C217 thhe cortrarsy, 1Ire 11eledd Foeets cleanoesiasiermate
that the JTimmbs of fthhe Inrge folds are 1hiomisiaolves contorted i1nto aszintiors
fAexures. ITf tlie interprotation o (hwe straligragslizye ol thhoe 1rcgricta

avhiclh: has Jjust bbeocnn sol forth comaes

ity wvwhore none thie trwuathy, thoe
Grenville sectiocin of tlice disvsict is

scmricttlrinngr s Followws -

Saoctiorn Y hiickrross £ oot
Ouiart=ite aixcdd schist.
T.imestolve - . . - . - . . . ..
Flard schists, largoly
ITlimestone e e e e e e e e o e .
Garnct-gneeisses

e e e e e e e e e e e e e e e e - iclelole
e e e e e e e e e e e e e e FElels el
e e e e . ETs S 1e
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DBecause 0of the comnmprlex folding thhese thicknessoes @urae 1nmeoroe ostitrmatos,
INo. 3 15 tirce 1miaost wiaiccrlaiss 1vaoerualses, avael stiicdy of thoe L Isuimiziericel
shecot 131::0% micatly oxpsnia1c]l it, ixriel 11zzay =Tuowwy sy aclelivionand anenil»ers o
nicnibers belweecn Nos. =2 aaaed g T3zt 2l thiclinesses nurre sul>joect ko
much correctini, that oi the lHmestones espoecially so hoecause of tlhweir
massive character ained o f tlrcir plasticity vuiniderr compression.

IE, Dbecause of thhe genciral mortheast strrilse zinncl nortlawest <diy», the
structure be regarcdoeed as that of an uvnbrolkcen nnonocline, tlicnn tliis
reasonably unbrokceiy =cction,., oextonding across thaoae fiall wwicddth of

three guacirangles., would have a prrodigious. ann anbalicvable thick-
ness.
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Grenwville lirmestone

T wo brelts of crystalline Iimestone oxtend across the Gouwverneur
sheet, one of whiclh, thhe great heit already referred to. ococupies tlhwe
entire northwest Iaalf of thhe guadrangle, except for certanin infoldasd
Drands of schist of 1o groat thicliness, ouaad for waricus intruasiwve
masses of granite aunad ammplhiibolite ; thhe other thhe Land wlhiclhh crosses
thie sounthicast corner of Lthe =lhicet, frao11a Sy-lwvin Inlkie to Todswwenrds. L
encly case flie lHinioestonae ©ocS1s 41 grasrnct-gnociss, supgggoesting thhat tive
stratigrapliy is tlhac same anel that vwe arae ddealingrs wwitl tawweo sy nclinand
trougls carryiingg the sanie lHino=tonne meinnbeor-, T lie Ticdawzvrds hanel is
rmmmcly narrawer thhan the aothoer aancd consists chiefy of inruare. gqunrt-
Zose linmestoiie. T ucl impure liimoestone also ocotirs within thhe otlcor
belt, espccinlly i1 its Iraesiel paortiesan. I3iatr aneetliingr Innis heein 1yzoted] i
it whicly cal Ire cdelinitely corra’ated witlh 1he talcose nacinlzer of tlic
Eoclvwairds lxaelt ; attad the splhialerite deprosits nare nlso ocoafMiied tea it, 33s
Ffavt Aas is knoswn, Tliese cdlifferciicoes mmiglit 1xe theorniglit tor snprgzesst fhaaat
we arce dealinng vwitlts twwo clistinet Himestoaiie tnenzboers 1 Trual 1Tie sitxailaeee
stratigirapliy, toiretlicr witly Lhe kinowilr folded strmactaira. leads 1o tlae
Lelief tlhhat tlaie sam1tie linnestoiriice is concerneccd ;3 tlhaanat flee: 1TZalavwnirels Tazieacd
is not 50 deeply dowin-Lolcdedd as the other, Deanuise of wlhiicly onlas
tlre hasal porticonrn of the mienrbor is prescont thoere, fnnsten:zl oF fliec T1afl
thickiness as is the casoe 111 rlice otlies bhelt ;o zuaiel 1liza1 1l tonle il zzitie
cleposits o the Toddwwomrads Dbhelt were FTormoecd becnuse of local condi-
tions wihicla Taileod to olx:zzinn i Lthice grreznet Txelo.

Tle limestone is of twao menciral types, the comparativoely prire il
the wery impare, altliouwugly tlhicre soure, of course, oamny inatceoriireclizsete:
types. Tacly ty e slhows el variatioax.

The largcecir part of the jrurce limestolnie is of white corlerr zimacel o F
medinm-—-coarse graiinn ; but there is ey auazel 22 0f233 rapicd wnriatioas
inn thhe latterr ryesproct, thhe Toclk ruimnmingr [rearay veoery (1110 1o woely comisa
Eroiti. Taimy» Aalces of o o aicen Cpphaltograapite ) z1«d of  grraphiite
and ococasional small crystals of pyrila are Invariably (orescnt bhat
in small quantity, mmuch of the rocls ruiniling Framanm OS5 eI cont ta GO
rPer ceint calcite. A Fadnt bhlnish tinnge ix prorhagpss A moro ool
clor thiainn thhe ddoacl awvhiite, aaltlasstiprla 1lhic1re 1= 1tz o> F cach =cr17t.
There is also guite an aammaotiit oo f rocls af prrroimiinoent bLiltniislh grray ocolor,
Aalthough there is muaclhy Feas oaf it tlizanm o f tThe 1igxrTat —arslestaecl 1-oaclke o
arcd sometimes theo @t oclors e mtaertbnariclocl. tlier Taminels sorme-
tirmes marrow, at olthhoers wicle (pplate = ) . TRaar 13y 17¢r 1mmMicans 1s all tlhe
Lrancddoad lismestonoce of the districl of this type ; more oormaimonly it is

cdue Lo altesrmmating Isanads o f jrmarce sraarsl HfF wery nnpyuarae liroestone.
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MNeither is there any large guantity of banded limestone of any

type witliinn thhe guadrangle Llinmits. T'lhhe great bualk of the rock is
of wvery light color maicd =oe mmmassive that the Dboedding is anades oat
with great difficuitx» if atr alll T"lhre rock is cuit by more or less
freguent joints, oftcein aqguite irregularizx. aangd at the surface tlhesc are
freqguecntly widened Iy s=aluatioan. T1a Pinte 3 is shown thie exposures
of limestone at flw Corrigan mmid DlcecEimaiey pitvr. e tlwe railwwoays
= mmiles 1nnorthh of CGouvoriiowinr. €y tlier left aof tlhwe wicw tlhe 1Immnre-—

stone is cocxcoccadiligsly solid. mmins=iva ol pauaare, while mdcdaswasy is =
Zone witlhh aal»iwaacdiinat jJoirvkizagr.

No great aniowuit of doloinitce Iias bhoecnn observed witlhiin thhwe guad-
ranngle lirmits, outside o©f the ISdwards-ylvin alke bhelr. WM e hawve
sce1r netlhiing Lo correaspceied awwvitly 1Tie hrowinr—calored «ioloiite foririn-
tionn ~whiacly Dvliller anied IWniglit describhbe mvnderlying limestone inn e

Crrervillae, i1t sewoeral Iistricis 11y Cryntaoria.? X1 Tact wo Iitivwve soorn
very little Irawil linaosiorile of 111y Seort 117 northhoern iNoew Y orlk,
wlhietlicr 1yyagesian o 1nob. T"lhie mreat nynass of ovar pure lismestaonce
is white, rathoer thain LIave, unlilce (It i Onenrio, althhoaagglr mauach
of ours is [ainntly bluisly., Theaere is, Towoesoer, soime <dolomite prescixt
on the Gounverncur ouiach-nngrle, >l din 1160 groat guantitsy aaricd sarivlii
the general niass of the 1rocls, rivtlher tlimnn ot its xasco. WA itlaintn flace 1Tyl

of limestolnlte ne IRocle Tslaidl Scolwoenl. g4 1mriles noritly of CGouawverineur,
and thence soutiivwest tovward [Poeabexdy Lridge, is aa aonsidorable mmiass
of dolomite. T e the eve it prresents little 1o distingmiisly it §fronoo thoe
lhmestore, as it is a coarscely-—corystallisnie, white anarhle, aaack, aas suach.,
it Iis excacllently =shoawir in thhe cunarry oirnltce-lialf midle somnthhwest of

Rock IXsliailid Scliool. 1311t o fileii. -8 al thie scaliaonl ditscelf, it contains
1T1ic Ltremmoalite, Trotly as sitrle—1Tncloeel crysials slhot througzl tlie
roclk. amncd i greant, sppherically-ngrrcgratoed 1masses of oryvstials, T he

band has 1o great widtlh ancd is bordoered by orcdinary limmestone on
botlh sides.

It is 1ot to bhe uanderstoad tiiatr 1o trenwolitic phases are confincecd
to dolomite. Froemaolite is rpmiite cosiiaracir in the limmestone alsces, in
so many localitics thhat it is 1ot s»wortlh while tey gzive on 1ist. Sorrmice-
tirme pyroxcines of ligrhit color i11n Tlongr orystals aprroeac, M accessilblae
locality of this sort occurs just oul of Gouverncwr on the Elailos-—
horo road a short cdistance south of the comaotary. Jlere a nose of ona
of thhe maoain qguarry ridges of limestonoe ormmes o the rondsicde zizcd has
Ir»ecrn blastedl. TIhe rocle is soinicwhbhatr impure, of hluishh color, ancd
cortalils mainy stontisTia, bruat ntewvaerithweless T Prrismalic, orystals,

T Jrur. of MMincos, Cdml. o w. 2z, pt 2=
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up to 3 inclies inn widtlhh auacd witly lengtly about g4 times the Hroeacdola,
~wlhiose crastal forn seemms to pprove the minacral to lhhavve brecin origrite-
ally pyro-~x~ene. It is »now completelxs altered to o 1nearly bhlack nmiame—
terial of uncertain nature.

T ourmaline IT.ocality.

Certaiinn xiliciiledd bDands, or spots, are alsoe fouiicd swithiane 1the puarce
limmestonaes. A notable instnnce. whiclh sy servoe as o Uy e, IS
fouind at tle werll-lc1noww I>ravwin tourmminliine localids . T laiss is
situated o1n thhe IRecocse farn, sountthhwest of Riclhiville muiid =2 niiles
from tlie towl  Oon tlhhe IRicliville-TRoclk Tslmaacl Sclioxol ool su1acl
is the locality {frorni ~whicla naausocimns have hec1n frrnisliacd witla thhhe
excellentt speciinnicins of tlhais aninicral, vstndly labeloeel s Trorin LSouwvenr—
1velr. Tlis is correct if it is utnicdlers=iooad that the toswnrshigs is et
and not the wvillagoeo Somnmce tenn ppils hawve Deoin opersd o thae oy
strealk”” whiitcelrn is sprottily doevelopaedd slaonrgm s comnagrnurativelsys e
band inn tlre lirmestolnne for o distaanice ofF  sonse Zoxery yaurols. € rroent
massces of coarsely crystallizoed lime-mapgnesinerm silicates, tremnolite
ancd diopside, are developecd i thhe linroestone., 2l tonrnidline crystads
=% of thickly sprrintkled thrwough fthesce, 1raotahly the troemnmoalite,  swnadd
thhrough the accoimpanying coarsce calcito. vpraetite,. pphlogropite oo,
titanite and pyrite are also associated but in comiparatively  soiadl
amnocunt. T he band is wholly inclosccad i pire limestolae, o nearby
igneous rock showing. The small knobss of white granite nmear I2icly-
wille are = miles cdistant ; the granite-gneiss niargin lHes one-guauaior
of a mile awAay to the soutlll et tlhhe mmineral associatiorn et thoe
occurrence ix so typrically of tlrce sort which woulil re produacaecd Ty thoe
attack upon limestone of hot, siliccons solutions given off from sonys
menrlby gramnite niass,. solutions containinge mineradizers i1 cpriiiiility
though lackinng iroinn, thint thhe occurroince is 1most reasonatbsly ocxplninaced
o111 tlhre assumption that granite occiirs i pprlace 110t far helow ground,
and that solutions givery off from it worlced aprwared thirously the
Iimestonce, altacking it and giving risce to the silicadoes.

Irmpure I.imestone
The imparre limestones of the district are of two typres, those wwhiclh
hawve arisemn from the metanicorphism of prortion=s of the limestonce
that were originally» impure, aled thosce nmniacde dimmaprare Ixy contact
action of igneous rocks. The first typpe is widesproeacd in thhe cguadd-
rangle ; the second is local and in but smniall bharllcl
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The lower portion of the great linnastone of the gquadrangle seems
originally to have been qliite silicoouis.

calcite-guartz 1mixture,
Pure guartzite,
wisira lly

Tt Tias mmetnmorphosed to o
rangilng all 1tlhe way froinn puare lHimestone to
althhougly thhe grantor part of tlie roclk contains

minch 11O, calcite tlizmia [SERE W Somnctimeaes the
miinerals aaire guite intimatcely nivizxced :
coarsencess of crystallization,

of qgQuartz wwitluin
quartzose meslh

less

niorc,
o
Lyuit thie quimirtz= 1ci1icds usually to
wcitly tlie forimnntion of knots aocl lLianagss
the linsestonnoe. it 1o the construaction
witlhh caolocite-filled intersiticos. C 1
solulle qguart= rolicf o 1liee
othesr tinmes the

wf n Ccoarsoe,
woeatliering, tlwe
st:uaadl=s ot 11z

royc s surfoace., LN |
quimirtz=  fosazias

tlzizr Triviadds d3n 1Tae liruovoestonne whicha,
im mashed portions of tlhe rocls,  Tyoecoize clistrirprted frater suaxgrilanr-
fragmments whicl: are squuec=zod aprart and separatod fron one maoa-
atlier by mowverniciit i the

1mrore prlin=stic onlacite.

AAithh increasc in tlhhe anotit ol qpaznuctz, thhoesoe
grade toward and pass  into tlhadaun-lscddctedd
relatively little of sucly rock i 1l
much of the guartzosce limestonoc.
stone consist clhiefls-

innipuare limmestonae
curmuritzites ;. bhuat i

tlicro
cpuiznelyseragzles,

alLlaoruigslr there d
Tl et i pred s fanmpiacee lisae-—

o f tlais rocl. T1x tlicz IZclwvarreds bhelt, estprecindlsy
arouncd Siylvia Ianake and thhoncoe mnorihoenst, 3s a0 grente thiclaness of 11—

terbancded guaurrtzite and linmeston<e, beoostla thicle avzael 1lainn bhaonwedls o fF
eceach in raj’cd alternationnn whicli 113 1311y Pprlaces hoocve 1ot bheeiad gproeatly

pPressure—dlisruptec, thhat scoins Lo raeprresctil o 1noetuanoripdhosed
originally mmade 1wu11> of

beds. The salnic belt
disturbance

=
=
>

nrcinlren-

=ir1Iclsteraace
T orwleaer shows wastlay

rzayri<lly altoerinntiiagr
i13 tlre wiciniity <o f
amndcd cdisrupliol.
Tlhe talce deposits arce i1l this gonoral
vicinity of anmphibolitc masses. s
original rock was a rroemolite schist,
varying amount of uaree,
S wvirumaisual warietys of
usitall s

I1311aest1e313es 1<l

1I1C21Cr

scorics, usunlly i thioe
Sy th showecld
corrsistiiigr of 1reoemniolite witlh o
thhe trcocinmolite Laagroely altoercd e tale.?
impure limoestone occurs 113 1his sqane bhele,
in close association witly thha ziince cddeprosits, I'lhhwe

is full of lummpes and masses of giroci1n soerprenitina, of all
and oftenn of cuite irregular shapsce.
particularly of the smaller onoes,
pentine, bbut the larger 1number have a
andcd a central nucleus of gras,
nodules whitenn and,

1CnT
les1ngr agrex, thoe

lirersteorazer
clitnicasicanas
T -a sainmall proporticon of

1thasce,
1l minss

consists entirely of sor-
Ppoerippheral serpontiine bhaidd
irmij»uare talc. ® €11 wwoeatlicriingrs thoesco
hecause they arc less solulile thravr the lHimeoestone,
project in relief frorm the vweatheoroeed surface prlate 423 TThea itxclosings
limestone is also of the ophicalcite wvarietly, a Jdolomitc-serpontine
1 School of XdMines, Quarterly, v. 4., . 333—a1.

T See plate. T he serpentinie rims of thhe nediles f1a thhe fMNgure asrc SOOTNLC —
what thinner than the average, and the tale centers correspondingly larger.
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nggresmate of varyilngg Ccoarserioess. Sach ophiicalecites are guite com-
1mron in the Grenville of northerny New S ork. andcd hhave resnlted frosna
tlhhe alterntioln of pryrroxcecne to serpeitine in original dolomite-pyroxenc
liimestones., suclhh as are nex: describecd. Tihe tale centers of tlhe
1rocdnies forn o very uunusuinl foentuire.

Betwcelnn (Gouvernculr ikl ITlailesbora thhe ppure limestones show,
locally, angnlar fnacluadoednd fragments of hiard, black sunmiphvibolite, which
represcent thae disruptoeed rragmnaaacents of citlier a narrow Dbecd of
Dolite, originnally interlimaicded ity tlie linwestolle, or o f
dike of the gabbro-anmnphibolitc.

AVIlite or grocin pryroxenne anncd scapolite are two aother mnmimnerals
whichh are of uite coO1MMUIIMION oo rolce il the limestones. Iiven in
the werxy prurce rock,. whicly secnis oy consist cutirely of ocndeileae, cloxser
inmspection will show oiae or hollr of 1tlhhosoe 1nincerals Lo e pmresaent.
Thus in the Gouverncur nmaai-bhle haelt, sottily ol tlie willaapres, wwlieroe 11
NROSt scEive (puanrrsinnge is dorie, 1the wwhite Tunaestonie commtndns whiite
Pyroxene i mony localiries, oaoarel 1le Britve Thnaaeds comtming o ftoen msuacis
gree1n pyroxoene it sitnall, romnwdisly orarstals, s weell s so1nie scoacpr»eslicte.
From such rocks as these aroe Townd all gradatiornns 1o fnnapure Titte—
stones whiclh contaiing 50 ror co1it or ovser ofF jpryrowxwoeunoe el scempolite,
Aand from suiclh cnrwairel dinto rocks dinn wbhich the cnloite prraacticnllsys <lis—
apprears, and the alrurmedannt calcivm of thoe roxals is s11l iy cennnaldnarion
witih silica. Such roclks, howerser, arce ot prariiculioerly adxuackainie in
the guadrangle, bl arce of local ocourrelynice oaly, vl i1 coaapsanira—
tively srmmail airoanit. T oy o 1nost oo i 1 2e TN alls d1n tlhze
extretirte nortlhieasterin prortionn of flhie  qpavancdraaargrles wheoere thoeros  is
mmuich 1mpure limestonc.,

mraapdlai-
R R Fa B of ofm AV 1

Grenwville Schists

T here are four Dbelts of scliist wihiicly, ruin across thoe guadrangsle,
Aancd twvwo otlhhers consisting of scliist innvolwed weitihh anapphilrolite oo
granitac. Four belts aof clennn sclusts arae Mowmacd §in thha northweoestern
half of the guacdrangrle, innfolcdec witly the Hmestone auad, bhoecauase oxf
Tocal sharp rtch, ruacliing oate witlhiiar it Ty oo thae belts arc in
the extrennite 1iortlhowest, i thhe wvicinity of theoe Trratwlhes of 1Beaver
creek. T hey pitnich out i1 tlhhe liImestone to Lthe southwest aancegd are
comparatively short. TThey coalesce into one bhalt at thhwe north codge
of the sheet amnd pass as such on 1o tlhwe Ogdoenshurgs cuacddrangle.
TFour miles to the norihcocast, on that qguoadrangle, Hmoestone swings
round the einnd of the bhelt ancd cuts it ot T hese Lwwer bhelts are con-
veniently described together and will e called Trelt 1o 7.0
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RBelt mo. 2 comes on the sheet from thhe IHiammmond guadrangle =2
niiles mnorth of INatuiral Daini. very marrow at fArst, and remaining
so for 4 miles. Relow Rock Islannd bhricddge it rapidly expands tao a
widtlr ©of well over @ anilel 1For nll this distance the Oswegatchic
closely Tollows it. Beaelow the IRichwville bhridge o great boss of gablivro—
ampliibolite cuts out the westerin half, bt the romainder lhwas o
DLreadil of o fu1l]l niloe. T larce 1miles below Ricliville it bhoecormmes iin-
folded ~with the gront linmostone whicly sprliis it intos two uuncagual
arnis ;. and 3 miles farthor anawane Dotlh Taelts pincly onl, aund limestone
swings avoulicd their ocnds,

Baolt 130, 3 appoears inn the linestone al thoe

west odpe of thhe wvillnge
of Gouvaeriour @& D 2u o nanrvoaw helt,

m1rel 11l 1rortly o tlie oexdge of
thhe granite-giciss whiclr cwuts it owl. Sourlr of tlhe vriver ils presconce
is wunccriain, tlhoe country in thiar dirceceticon Dbeingr low sod cowverad
writly «<laxafe. MM lmt see111s to be the smune bhhwelt reaprprears o1l thhe enst
niargiinn of (hheae grramite-—gmeliss, Aatld ruans stedacdily to IRiclhhwille deprot as

a marrow el 12 ey arnicdd tlhat it Dhrosuxclens consicdoerally swuad continues
across the ouaddrangrle 11wl on to thie IRuissell cawclirazngrle Troeayroaacd.
At this end it Decoinies invalwvod saicvia sanaprlaabsofite to a1 Imiagre oxxtenit.
The belt is mnotewaosrtliy i that il contains o very pporsistoiit bhand o f
quite pyritiferous ruasty gneiss aloiligr its csast o srraerssiing

Belt no. 4 runs southhwaeost 1o thhe =ive mifiie 1rontr 12advwvwanrds, prasss—
intg through Talcecwille and on tao the addgze of tlhwe stocls of armprlhiibolive
where, at the west Dranch of ithhe Oswoepratchie, it is ot ot T1 is
i1l contrast witl: tle otlhicr relts i1n boeings 1mamuch nuore involwveed widlh

cdikes an«d sheets of amphibolite thaaa tlhaey swre. At its nortlieriy e,
where it prinnches out i1 lHimestones, it consists largely of  grrraamite
aurcl armprhil:olite. S maass of wvaerays 1recd grramnitoe culs it oot Fadloewille.

Flsewhere the scliists prrewail, truaid

vy s with interiningrlinngs <o tlre
intrusives.

T here is o varied asseniblagre of 1maocks=s 11n thhese saclaist Tzelrs, otin
i apprearance sziicd i1 compoesition, althhougzls ll are rrefoeralsyle teox codnrr—

Pparativelsy few tyvipses. T'Ther roarze ik fromnr voery stliceous rocks—-
gquart=zites—<lowil tor thhosce witly, 1o Freo quartz auaicd low silican per-—
cenrtage. The bullkk o3f tlhie frrinmnaticriz, i 111050 cases, coisislts o f raethher

fAne-grained, bharel, rresistant rocks, Giten almaostc flinnty i117 Aapresrranicae
ztel consistency . lwcinice 1lic brelts strunel sonicw line i relico
adjacent lJiiunlestoille countiry,  faiicl
rugged, knolss,

Ouartz=ite occurs i1 all thha Preles, ziracl
occLirs i1n bhotlh flhick ze1i<]l 1thiiny breods, 111
part coarsely crystallinc. IZ131 1l riorck

ahiove the
shicrwwr Frooguicnt slaarg, mw1ael cxften

rerrticuilarly seo> i11 1. T [
f¥url flirels prranular ancd i
izs always interbedoadecd witlh
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the sclhiists so that there is nothing within tlie guadrangle at all counr-
parable to tlhwe thiclk qguarizite Formalion of 1lhwe SAdexnudria Bay andd

Grindstone gquadrangles of tlwe Thousand Island regrioiz. Thers is
o p@rticularly large amnounnt of guarlizite in thie Lroad schist belt to
the west of Oshornn lake, 1o tlre nnortli of the amplhiboalite stock. Eliis

is an excellennt locality ot wlhiclh to observe tlie relations between
sclhiist amnd ammphibolite, the Llinnear ridies of =schist aaid  guartzite
striking sgunirely against tlie north Envee ol tlie annprhibolite, and being
as squarels cuie eI iy it Tlie cquart=ite i1l thiis belr is interbacdcded
witly inpraire llmmestoalie itiiel o wewwitly lTinnrd, finte-—grained mmilca-g@eociss o f
general dark riay color. Ti11 thhe comparalive abundanace of cquartzite
alnd the scarcity of 1hhoe arreein, pryiroxaoaune gneissoas wwhicfr al>ourced dn
Halts mio=x. = aundad 3, this hoelt 1300 10 cowdrasits rraathicr strowygly . Tlic
s1ubsicliztrry ridge Inn tlidis lrel1, 1thhe sclhiist ridge whiclr is cur ot ot e
1morth Iy 1lae granite at Oshhorn lake, colnsists cliletls of liswrel, anriocoa-
gneiss.

T Trie 1mrrow soutiierin ¢ennd of Lielt Nneo. 2 also consists lmagrely ot
hard mica—gnciss witly interboedaled 1lidnn gprimertzites,  witly, oy oceoa-
sional tlhiinn linnsestone bhand, guite lilke thhae pprowvious oxeepst that thoero

is less quiart=ite. There are zilso occasional bands oF the dnaprurra,
Thematitic uaartzite:s, whicly, weather readily, alnd whiiclhi are co1nrion
roclks in the Grenwville inn miany localities. Witlhh the Drroadening of the

belt to the northoeast, wlhiile still comnsistilniggg largrely OF  1miicoa—priniceiss,
beds of white., roed or gircen, fine-grainaecd, hard pyroxcenic gnecisses
cone i1n also i consicdderalle bhullk. There arce alsa beds of verry
brlack, wery denss, wery Ance—igraiancd ambica—gncissces,  whiclhn rescecml:le
amphibolite, but prove to owld o hormblcecnde. Tlicy anve probhally
regular menibers of tlhwe scodiimentary scerices.

I belt 1o, 3, ospraecially di1n thhe nortlhieast grxeortioin oFf tlae gpuriancdd-
rangle, wlhieroe it is Dbroad, therao is o great Jdevelopaneiit of these
greecin ancdd red pyroxene gncissoes, aldthowuagrhh beds of quartzite, wavicai-
g1neiss and inyprure limestone are always prescoeist.

Tin all tlhweseoe belts one surprisingr chnractoer of 211 thhe prnicisses is
tlhe universal presence of tourmMialine s a0 constitiicent, ofiden 11y Cpuw@al—

titys. Tourmaiine i pregimatites maicdd i contact zones is also present.,
>t is ot here referrec tcy, tlic teoruirivazalinae Ircinngrs disscimrinatod
througly the gfneiss as o regritlar constituaente. 1t is sonetimes bhlacke,
sometimes browvwn, somelirmes dark groconn, somoltimes white {ocolor-—
less in thin sectior) . TIhhrhe crystals aure wvsually wery tingy anacd i
general not te he macde out excorrt 1 thin scetion vanclder thhe nricrdao—
sSCOpe. COut of forty thin sccoctions of various typres of these gmicisses,

tvwenty-Hve contain touranalinmae @ i Loy 31 is bxlack, 3 eight bhroswar, in



CREOT. OO0 LB Cy IR 1T AP LT WIZIA DN ERT R DETAAIIRR AN N OIS

four greeinn aird im thiree it is white. I12 tlhwe greem schists i Nlesx—
andria, to whiclh structimral referciice has alreacdy becin made, and
whiclhh aare very sinmilar rocks,. if 10t tlie

=it111e icleiiticnl formeation ass
these schists of (Gouverncur, toltnrnializnne is o Ereduent 1minor con-
stituent; but it is presciir there inn nothing like the force tlhiat it is
hhere. In the rock ¢liftf on the soutly =ide of thhe river at 1IRocvk Island
Lriridge is o grent tuatid ol very lusred,

fuinc—grained, zryay-bHlack rock
~vThiiclh is o gguiar

- Feldzprar-tourmnaline 1roclk, 11 the proportions of 1o
prer cent quartz, 40 prer cennt 1microcline and 50 per cent tournaline.
This is, of course, ;ann excecoeptional rock, I»ut i sewveral otheoer cases the
tourmmaline constittmted fromm 5 1o 15 prer cent of the roclaol It is
Prase1nt in mucecly ggreater guantity thian in vhie SMalexasxdria vocks, aund
its abuindance rrathicr roeinforces thhe co1nncluisicil arrived ar in accouwiit-
ing for tlhe mincradization of tlhe lirmlestone o tlhie IRiclhiville Dhrowa
tourmaline locnlity alroenddy descoribaed, e probable prrescence of @
laargoe 1mass of porpphyritic granite bBeaelow grotinnd, fromra whicly 1amsitneraai—
izinnge scolutiolls have workeod thieir wity aapwwarad, ound prominently
affected thesc schists.

A ricdzme of tiaavdad, cdemsea, recd guneiss, of alternating very Aire-gradneed
brroad bainds ancd marrow, coarser—grained ones, crosses tlhwe state rornel
=2 miles neorth of Richville. The rTock is chicefly o feldspar-Lirowal
tourmaline comilzimatieo. The fine-graincecd xmunids consist of oaix innti-
imwate, Inalf aind half mixture of bhrown tourmmaline and feldsesar Cprolbs—
alzxly albited witly freguent tiny ruatiles aond an occasiomnal payrite. I lyes
coarser Dbhainds consist chiefly of albite Dut hold ocoasional towrrmadlines.
The rock 25 a whole contains aboutr 35 e

The gchneral rruinn o these
and corntain firom

cent of tournialine.
Py roxene ggneissces are of green color
25 to 35 w11 cent of pyroxoence of wvaryings shncloas of
oreen. Titanite is a wvery albundant accessory nxdncecal i nwcarly all
o f thernn. Sonictimes copbidote and actinolite are
more usuanlly thiey arce 1not. The wvery Dpyroxeilic rocks conitzain lHtele
or 1o guartz, while thiose withh less proyroxcine carry [xronmnm 5 1o 15
per ce1nt of that mnmiineral. Tlhe feldsprar wvaries miuch in the cdifferent
wvarieties ; it is uwusually plagioclase allbite 1o aincddesine Traat x> fFtein
much rmicrocline is prresent. Scapolite is & wvery Comnmimon coristituaciat .

The recd rocks are muclh poorer f1n Dyroxoeine than the greciy aiadd
consist largely of fFeldspar aiid scapolitae, witlhh tourmnmialine arnd rutile,
and inn general witihh a high degrree of alteraticin i suciy pPyroxoenic
constituents as are pPresciit. 1T'hre interbeclcdecd qquarizites anicl mica-—
gneisses also contain freguent tourmnmaaline. Corm the stale roacdl, o Taalf
miile north: of the rccl, tourmalince ginciss just describeoecd, 1s aa cut

prresceut also, but

i1
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rusty gneiss fuall of pyvriite. Cothherwawise the rock is firinva, white and

FArne-grained, and consists of a foldspoar—quanectz= niosaic with o little

mica, frequient =mall reeiles, ol Quuite abancdant white tourialine.
The nroecn-galeis

ses are, i1 geueral, hrinn, Ance-grained rocks, queite
resistant to wentlhierinig. isn p»aart witlhy thie iminernl constitnents pretty
evel1ly cddistril>uvatecdd, i1z erLlrer 111t Ixxriclecl rorecless, clivi-lkk—colorad
miicaiceonts bhaiids alternastings witlh white ones ncanrly {ree Frormnn anicon.
Thes are guartz-icldspar—anien rocks, thhe 1vica clhiicfBy prhilogoprdite,
the feldsar mbcroclinle or nndoroclizie el awid plagricochase il warryingg
Proportion:s. The [feldspyar 1nny groenlly oxcoeod qpuianirtz: <o thioe revorse
m1aa be trnie, thie relaontive gpummntiticos G tlae twamas ritrncizizy wniniely feonian
Pplace to placa. “LTitmutriter, zirccoralr iiieldl njzolite e mimuand swcoessories,
wlrile graphite often, ratile somnetizzies, :v1acd torririaaalizae 711 13kivilys 11—
StAaANCeSs  GaC L1, AATicly tlicerse ustind @mneisses sure froguiently ey nie—
acasias Dhods sarliicly wenthoes wwitla griren srepriclitan, vl Taeticees seclclonnnn
sliowwy wwrell i outerap oexoceyst i rock cuts ol roescont nanbke.

There arce oatlicor WOy I1tiCIncaeolis LETERS I wlhiicly,  iure 1wl 111€317¢
resistalit ancad niucly rescmibrle avinmpahilsolites, i1l such beds are soirtice-
tillzes prrescornt s baallc, T jrsert tlicoy 1muacdlely roeseindsle *° suizgzoen ggunioeissoes 70
owiingry to tlhic devaelomirciit of smaanll rownded avrens wwhich e nmauacela
poorer in niica and hence of el lEigrihwter color. 1TTlaese zaroe Ixotite,
ratheaer thmamnn pphlogopsite roeclss, @i thoe miica cornstitules o 250 Lo
50 per cent of the rock. Aournialine, vsually of <lark gracin color,
is often prescizt i abhuindaunce, while nvgeatite sl pyrite souae thhe 11ast
IProminceiit accessSorics. Co1rzun-tzr clores 1ol i1n zrencoral excood 103 et
cent of thae rock, 211 tTie Ffeldsgraners nire nweicd plagtiaclase aid mmiicrocliznne.

A1l tlhhese miica-—grneisses e oquite cortaudnly imnetamorphosed shinbes,
swilrile the pyroxenc gnoeissces ave derivoed FTrony calcarcons slhnales auaacd
very impure linitestones.

T hese gneisses slhiow suclh 1yazuni foled zuvicestys tlaiat 1 dis suiy salivaost
iTmpossilble mmatter tor grive a good grenncrnd descoripiticosnn of thwent. T
the IEdwards belt thhey aire tiuch cut 1y dilkes of aplitic granite ancd
by aniphibolite, bhbut oltherwise are of thoe type just cdescril>ocl. T12
all the belts mmyuch of the jrnieiss is stroigsly adtoroddls LCeoertauiin aof e

minerals i1 1many of the slides slacow @i mmmore jJurnalile o f sabtoeration
products, so that thhe original imineral cnn asost re definitely mmuadcdde ot
mracl this is particularls Ltlhhoa ciisoe i thioe ICddwvwanireadds Ibheelt. A oroover, 1o
alteration is 1ot ol the ty e psrodircaed fry weoentliaritzgr, Isnt o f tlhie ponrcew—
matcolitic ty e, a1l thuas reinnforces tlhe sugrgresticoainn alarecawely 13zl thact
the schists lhave becnn strongsly atlacked locanlly by solutions i
from granites below ground.

sT1VET
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Rusty Gneisses
The rusty gneisses are thosce menibers of the general gmeiss series,
either guartzites or quartz-rmmica-—greissces, i which Py rite Is so Iargely
developed that the rock wenthers aiind crimrnblies roeacdily ancd takes o1

53 LIS TAPPTPOELITINLT i1 CrLItCTEY] . Siicla voclss CpCOCLL LT writiai thhoe
guadrangle i1y thhireo «litTercnt swauwzs. Tilhexy aroe Tounacd interb:xandecd
writly tlve liard grnicissces, 1nmmtorbandod with thie limmoestones, or s 1nauer—
i1nal bawds sepxarating limoestones fromm adjancent igneours rocks. Tua

thie Istiter case threir situntion sugrrests thhat they e bhe contnet raclaos,
bHuit swvicly o concluision is of coursa forbhhadden iy thhe characiesr of thaoe
rocle itscel . s211¢l Doy tliee Fauct thnt icddernitical rocles oocimr wwitliinn tlyes
Carenville avway Tiwrl 1T imytwrnisivoes. 1t 1=, liorwawos e, triae tlizit ze
sclvage of rrusty gnoeiss betvyweoeoeon geanite aoied limmestonoe is suwelh o cona-
nion feature of the goolosry Gf 1Tre gurizeddrzirigste sisn bty strongsly roeiznn Voo
Sy thh’s srgeroestion tlvat nmtiuicly ol the conncoentraeticorsn Gf pryvite 11 (e
sty gneisses of the roprioin is ddire Lo the svctiown of circulatitig =soli-
tions wlhiiclr weroe iy ppart ot lesast of aaagmmndic origgin.’

T he grenveral roasty gnceiss is a silicceoons guart 2—-§foeldsprnanr 1ocle wwvitlh

e 1it1tlce 1wmicn, ancd witly ey pry-v-ate. St thhe sirinwee the prar-ritoe
rapidly wenthers nudd disagpprents aaedd thhe rest of the rock oitTies
bhir-enlcs dorwrne 1 boconrie s P EIE R E el IV CTTIICALT S el stivinace-cE
by ironn omxide. T here arce sovernd Dhoelts of 1thoe rrocls wwithine ilhae
cpuiadcdrangle. TThey are:

1 S 1marrowve bhelt, albownt 5 miles Jongr, runs frony west of Sartwvia
Inke to Fowlcr, lying hoetweoeon limmoestarne o1y tlie onest, fiael cuanprhiilsesTite
z11ci granitc o tlhwe ~west. DM IFowvwloer it is o1t oot Fay sanmaprhiilaoiite Jruaat
wlhat scenis to be the sanmoe band reapponrs tor thhae wwest of 1alowville
for a short cdistance sl tlhen 3s cwir off by gzraasitco.

=z T Tic 1martssvy bhrelr of Tirerel gmniciss ot 1tThhoe westerir odgse o Caesrrver1m-
ncowter villagre consists louagrels ol rmuaastly praniciss, £ Tart erral Py prroamite Gt
YEDRII[ISATS  fkErmr i 913 its enast o oddgre sruwrel the rusty o grmieidiss fToranas thce
ceasterly miaorgin of thhae T of hhaard grniciss thiere sl bhoocornnes
versy prominent at tlie Cale: 11izre, zuricdd contimnmses thence to thoe aortli-
east all the wny ta Lthe Stelia znitnie ot 1T fermaoy oz thae nnext epieacir-uaigle,
where it Irccoimies involsoed with emapshitrolite. Tt is tdvws the longrest
contiintous ot wwithinan tha guiaaclerasagloe.

3 There is a coitsicdleralsle Twlt oo ruisty grnrei=ss i tliee o<1 o111 naori -
mwoast carner af the cuuaddrarggle. C v thie Ogwlaanshbhasreg shicet i1 guiickly
clisazrrenrs undor the Traloozoios, 17T soutiivaresa ., o1y tlace Flziiea-
mond sheet, its extent has ol yet ooy aaapyrecl.

TN, Y., Siate Mnluas. Flaall TS, 1. TFoa =,
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4 % baoalnd is associated ity tlwe azmmphibolite aar Hladls Corners,
where it panclics owut iz limestonne ot tle nortly engd of o pritchings
sy acline. I<zcly limily of the sy cline hhas o long extent on the Elari—
1nicicl sthieet, ais recently shwowilr bav Buddinnggton, tlwe ewo Iimilss corr-
stitwuting liuis IL_aicdiaw nnd Keente-Arntwerp belts.>

5 The greatrt kuinob of sharply pitching gneiss just northeast of
Pleasant Walley Schowol, soutthonst of Toalewille, Inns o strong baind
of rusty gineiss.

Tz awcdelition tao thhese cliief aids ruasty gneiss olutarops in
of othher localditics witliin the puadrangle, s incluasions in thae igncouwus
rocks, as narrvow scelvngoes bhotweoececin linyestolnne aatd grranite. or inn bells
foo marrow or too slort o wswarmont atliempss ot separatce mappivees.

o Twost

Garnet—(Gneisses

Ti1a Tris repxort o1 thie IPrecambhringn iRowfles o3 0 tlhie Cainatoar Cnncdranrgrle,
M arcin (Zivoes o 1Ty frall clisscarssicra o i 112z ETIEIIACE—FIT OIS Ses
cncomnntered o tlat arca.™ Tl (disciisses 1hhese roclks vnder 1hhree
typoes -

ITirst tlhhat ~wihiicly forns thie groeaite:r part of thae Iarge S-shapoecd folcd
Totaracl i11 tihae sowmtlzonst ceorrinner o f Llee cptimnelaiririyrle 1 sceocozrcd, thie lo»ragr,
AR T 17O W Dalacls of garnoetifoerocus rocle whicly avre chivracicristiceally
associated withh thhe periphicry of arcas of grimaite—gareiss ; Ll2ii-d,. all
other occurrences, foiunid independenily of the st 1wo LypPRes alicl
interbedded withh typical Grenwville soedimrents. B}

Om the Gouverncur ouiacdirauaigla these rocks hinaava o maiticely greontaernr
areal distribution even thhainy oi1x L aritoas, zt1icl it will Facilitate owur clis-
cussiocn of tlhieiny o follow his sulwlivisiosrs ol 2y1r»e. Tt reiriins 1o o
stated tlhiat thhe txwo grent arcas of garnct-gneiss, 1Tiee o1e Loy tlie soutl
aricdd the other 1o Ltlie northh of FLolswaoreds, aoiniad i acdlealition 1lwe narrower
I>elt i tlie centoer ol Llhie cjreaclrzeiagrloe, ruaiining fro Llwe slieal mmiarcrgsin
soutitlh of Czouverniceur 111 to BT oss ridge. hoeloangyger distinctivelss o Tndis st
Lvpc: that refsresentlatives of tlic scecond typr»e e 1numerous, o rnotibile
instance bheing 111 the case of tlwe marvrow Dhut very Tongs insaclusiornr of
Zarnet-gneiss arnd lincstone within the grranite along Tanner creels i
the east portion of the guacddrinnigle ; el ihat ropresentatives of the
third type, thin bands of garnet—grrciss Interbodde el witls otlzer (Grom-
+vifle sediments, arc Dracticallsy none>xistent frte] 1tIlre (Gouwvoernenrs
quadrangle.

T hese garnct—gncisses nire ouite characteristic
Grenwville scerices in morthern INew York, particualarly in

meoemlers of tho
thhe soathhaiis

3. . State Defense Council Bul, v, . 3.
2. ¥, State DEiuseurn I3ul 1835, p. =Zg4—ago.
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and western parts of 1theoe region. “ITlie swvriter Inas 1ot amet tluceran i
anythinig like the same prominence on the east :und nortiy; buat thosc
are tihre districts ~wlhere the intruasives greatly predominate and thero
is wmiucely less Grenville tlian ol tlie somitly oridd svoest. Coruerr immprossion
is that garnet-giieiss is miucly less comspiicuontis s o Chrenville menn-—
Der in the northieast laalf of the regioll; bhutl we e 1ot sudlticiently
sure of tLiwe correctness of this position ro wislhh o emplhiasize it too
strorgly.

The extensive fllassces of goarnci-gnceiss of the {irst typde will bhe
showiy to bhe, structuraliy-. thie Towest mmcecimber of thhe Crenwville series
represcuited within tlae gunelranggio, 1™l a roest citlhicrr tpxonl igrnacolrs
rock o on sedinients sachicly are towlicre oxprosod it the suir faoee.
Nowhere aure they ppure sceedliniciids bhuat o1 the comntrary arce oirite tygy
ical injectioinn gneisses, being evaerywlaicere sliot tlasoragsly witiy FFe— pers-—Fid
granite aod pegmuatite bhanads (ppl@oie o ). ITr«zx31n these Dbrauoacds oroess—
crtting diivtes mzaeltate, an11el frerint thennnt also nnueterial s swoerlceel its
way into tlhve yorn;incder of the rocik. whichh is owerawlhiore 1mierrae o
less granitized, thouvglh the daegree of iz wnries ey Frons prPlace tor

rlace. The gcuieral 1roclkke lias o «larlks grasz color. whiile 1l grrsoiritic
Irards are rsually swwliite, 1viore rracrceiy rad, so that e rrocls s s xwlaeslo
is usually sitrongly color—-barndecl. ATlae lipslhat—ceslored grramarmitic Farprrcels

vary gireatly in abundance, risfiingr o as hiph as 50 ppor ocent of thoe
ryock., and falling to § po1r ocitt or1m e CYftear tlicir Yrormataitclierics i
subparalilel for consideralhloe <«distaunices =smeo thhat thhae bharndlisrgr s worys
regular ; eqgually oftenn it is glrite irroegieliorr. Clerrtzvitr ol tlhie gri-suanico
and pegmatite films show wory sliargr. owoerr bhhortticddaeries agrainnst thoa
adijacent gneiss; others as constantly bhreals owvt daite: Zened irnajri-egrranete:
thhe gneiss wwith granitic materiall

T he typical garnct—gnociss consists of cpiraartz,. Foeladsirzur vl o aazicean.
The guuartz= content varies frowmy 16 to 33 gxar <ol awitly sy suverirgre
of from =2o Lo =25 prer cont. A lhie foeldspar is cludicetly allanli folelsyyaoa,
orthociase or niicroip»erthite vwitly son1ce 1mlicroacTizre, Trat 1l1erae is advway s
socIre and oftein much plagiocliasae, usuiaellay oligroclirse, 111 snclclitionna.

T'he 1rtsual mica is bhiotite, it sonactinages >hilogoprxte replacos it EREEH
grantitized and nongraitiszecdd Irancls hrove tliex  sanne nrinceralogric

make—uyrp, atd their chief Co1positionnn fdifToercrece consists i thie

abundance or scaircity of thhe mibica, wihicla is abuncdante in the grmneiss

anncd scant in thha grranite. Crarvinied, ritanitoe, =irconn and prayrite aroe thice
universal accessories. TThae garmets occtar thhrowugrliowt 1maaost of  tlice
ook, althiongh i vory v auryings opusuiticsy . Adthoigrly they hisvwveoe o cori-

sideralile vraage 11 sixae, thhey sure for tlaer 1xacorst gzsra-l o s113all, @misct o2 f =
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pinkislhh shade instead of deep recdd. MWMilhwen large thexy are often
skeleto1nr crystals, full of inclusions. but this is ot prrominently the
case witly the uisuial =1anaanll ones. TThoey scetir i1 all cases to lhave bhbeen
thie last inminernl to forn el lilsela 1o lhawve resultecd Fi1ro11y tlie action
oaf tlhe grauaritia o 1lie slinalsy nanterial, notwitlistiaawdling tlhwe fact thint
they occur scatfttered thirowugly the wlhiole rocls, botlhy thwe granitic and
hoswever, thoy are muclh mmore

tihice grcissose [rortioris. s o owwlioste,
al>und=nt iy the Isttter tilizenn §nn thheoe Forriiicer.

Resides thie ordinnry varicoty of garnct-praci=s=, injoaclteol wawitly awv it
sranite aunid proegimmnmatitoe,. thhore is also o 1mcnwprarizcti ferous wvoaricty, of
thie sanre ardnocralery oes Ltl2e otlhicer exoeyirxt fo3s rtlae 1laaede of  garnet.
MLuracly of tlie injoecting s 1reel instendcd

grraunite wliiclr rilslicortais 1l1is 1mowele 1
of sarTliite. ni1ied s a wlhiole it ddoes nat ciarry =0 el el ais daas

thhe othici. It occurs 11 prarrt i1 si1mnall thiiclkaiess Daatori»xanicledd switin tThie
arnctiferolrs waarielsy., sirided daw gravr-l 311 liargre 1lhidelsiress witly los=ss i1ntesr-—
CeNiroenie

mizetuire of thha olihier- Tr s Teoargl i lavrgre thiclkivess i thoe
sourthhecast prrtiornn 27 tlwe cpuivcddrzmagsle onst of F3oriners laadee. l<=~calhent
localities shhowitigy tlie intermrixtare of the tyweo vinriciios uay re soon
along tlhice Trout Inlce rorel, jJust weoest oof thoe liilee a1raed slsor faarthior
noircla.

These g£arnef-—groisses are
Tlrey azmirce alxazrelzuazt 2211 owlosragr

weridloespyraend 413 1maoriliceaa N v ol
Ltlhhe sowily mnasrgrinn of 1ihie Adirondneclos
arncd, in reporting e thaerm in thhe Saratoga region the wrritoery acrguocd
thhat thhey were injeclior grncinses:s, tlwe whiite Taancds Twcingr o f 3praieonts
origi.* AT artinn hwolcds thie sAaatmie wview For (hieso soclos os31 elroe CTaniter
aguacdlranglce. Tlrer or1igriznnizl roclkk 1mmast hhawve Dbeoers v shiale zuawel omly
slightly calcarecocus, siinnce thoa prresceinnt rock luolds wvoery little linae. T il
shiale Inns Decin metammorphosed oy o smica—gneiss, sumed thhorowggesaJiyr pprone-
trated azxircd fmmprregrnated by fnjected grraaitic el jroegrryatitic rmraaterind.

The garnct-giiciasces oof Ltlhe secoidd 1ypye avrre such as occur s scl-
wvages hetwoeen limmestolnne auniced garanite, i imndtindiony of  oolatiuel Zoanes.
The gireat inclusion, 5 miiles i1 lengztly, swithiing 1hhwe grrannites sarhicly lies
along T anticr creck 313 the cast—-ocentral pxorticnn of  Lthe gpunedsangsle
a1icl consists of central linces=stionie svitlhh o cosatinuous bhorelaerr of grar—
mnet-gneiss on eacly sicde, dis 1ilhie nmiast consjricaons wexample Foundd,
aithoupgh others arce frecuernsd, ATlre lesiagr lierlt o F tlie ghnaiss whiicla
runs diagonally across tlwe gunadirangle frormn sontlhwest 1oy north-
1hic s=coutlry ol o3f DT oss ricdge 317 conprlicatecd
bhetwoeccin granite o tlie cast zz13cl Timmosteorie
Nzt S sirikisege ais that of T aorane s

coast aand wersprs o 1touired
fashicin, and which lzes
o the west, is anothior» exaornplce, st

TN, W, State uas. 2nl. fx, . £ 5
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creclko. Tiie poesiiion of sucly belts detinitelsy suggests Ltlicir contact
nature, but the writer is i entire agreenrent with ”Rdartinn who holds
that they coan ot bre regarded as contact rocks. The rock 1s pre—

cisely like tliat in the bhelts of 1tlic 1irst ovpe, where there is nothing
to suggoest a coltact origiin; tlie bLowvmicdauey of 1the garnct-griciss
against thce limestone ix alwaxys sharp, witlh o sigin of tlie gracdd-
atican of one rock type into the ohlor whiiclr woulad 1vorinially bhe ex—
1ructect wvwere one o contact foria of thhe otlher ; nceither is thhe muincer—
alozy of tlhhe garnct-giiciss that of o Himestone condasienr rock, aside
from the garincts. T lire gnoixs is practically froee frony livme. A s o
result of mLbcroscopic annalysis, it iy o condidently stateaecd that it
contains prolably less tlina 22 proer cont of cndociimnn on thwe average ;
aawd it is ddifiaculet to conceive of oy process wherely a limestonne
could e conwverted intoa suclh o rockk. Trn thie grriunite e 132Inayy  in-—
<clusions ofif IlImmestolzes, DHothh large vl s133all,  wiliicih sihiow 110 siggny
of garmot-gneiss borders 3 thhere aroe also mnany inclusions of graear—
net-—grneaeis:s wwitlh o =sagn of linaestolae. We are therefore drives to
the coliclusiocin that the grarnoct—prncisses of the second type owe their
1Positiczin o purely structuyirnal cauvses, that tlie gneiss is nan antoeggrral
moember of thie sedinentary soerics of Grenwille srpre fmaicd uncderlices 1lie
great linrrestolnc, tiaat t1thwe "1Maanmner circoels inclusion iss v syzclinie
pinched i1 thhe granite, with the Jower peortion of the limestoune
fornmtion Folded dowvwn into thhe vpizer bods of 1lhhe groiss, zaaaol g
the long garacet—-gneiss belt diagronally across flie (quasaaddrzuaggrle o 1le-1
lics i thhe east lisnab of a =syrnclinne witly tlie gfiveIss 11a 1aczrr11iinl prea=i—
tiomn nnderncecath the lilimmestolae.

Tire guestion saaturally arises ~wlhiy 1lresc prarticular grnicisses vve
s0 thorougmhily prenctratocl varel Dnnagzroegiwntesdd 13- griaviite, i Soaaitrianst
wwith the otlierr (Grenwville saclirieints. It i= Ltlhh< Coinillzoiln exNpoericncoe
in the regiorr tlhat all garnet-gnceciss arcas, airmd nost of tlhwose of
annphilholite, aarce full of wvelns and shects of granite ascdl pogmiantitc,

ancd reacdily undergo granitizzaticorn, rassing iwvtsx 1thoe catcepromry» o f
soalked roclcs. JTr» this roesprect, tlhiase twe rock Lty pes e iy sl
contrast to =2ll otiier rocks of thhe 1egrioin, N expalalintiaon sSce1is

to meet thie conditions obscerved excoept the one that ascrilres the
easy penctration of thhescoe two rocks by ogrranite oliieofls rter 1lacirT -

igriinal highly developoedd claeaawvaagroe. Tlre a1l —g01XCISSEs 117e 1eclie-
morphosed shales, arnd inn thhelir recrystallized concadition hhawve n Taaage
mica countent annd are well foliamtoecd. Theiv tirorougls injoectiacn s

Franite is of the fi-par-fif 1y 11, Irerreiralings idongg the «lonvongce
planes. WWith the exception of cortain hornblendoe gneisses, wlhicla
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Are subject 1o tlhwe =arme sort of grraalitixaliown, ntone of thhe other coan—
111G11 Grennville rocks=s, llmmestomnes, guartxzites or hard grneisses, hawve
a good cleavagre. ITansteadd of Lbeinng: intricatelzy aonicdd miinnutely pelne-
trated Ly grauite everywlhicre, these seddnrents resist siaacly actioll.
a2a1nd are found cut Dby occasional largpe dikes, slheelts o1 stocks of
granite instend of showing thhoe imtimate prenctration wlhicly tlae gproo—
net-pgneiss exhibits.

Bartin has oalled particular attenntionn o the plasticity of the
garmnet-guncissces nnndes ppressuare, s sliowwin by thweiyr dntricate $oOlclinags
and puckeringg, so tlhiat tiwey sececna o be sccocoadnd Lo thhe limestoares

Aalone, among all tIhhae rocks of thoe regrion, inn Lthids paoysoertys . <y oW
observations are i1 cntiitrre agicoiieinnt.’

N ariants firoima the gencral Tywpe of garnet-ipirciss ocoar locally.
JTuset east oi FlailesbDouro the state roznd froinn CGiouveriiewni e o —
ler cuts thirowglas oo laow ridge of prneiss, near tlhie woest eddpgre o f tlue
garnet-gneiss boelt there, which «departs frony the uvormaal tapres saticel
is @ wvery unustual axd handsone rock izn aapproesui-aanrmcoe. Fr i tive

ordilrtary injection griceiss 1lwouwugely less ingjoectes]l thizaan tlue aawveroogroe
of the garnet-giici=s, Dut i addelitiory i1 cerrataizis zn grraeanl vivaailser o f
narrow, lenticalar white baawds of such fiiice @ryrain as Lo gmwve thean
a2 typical stony appearance, artd also freqruiceiiil, Inaagme grruriieils,  of
a purplish, alnmost amoethystine color. Tlaeses wlrite bhaaseds ave inn
strong contrast o the wlhite granite siicets of thwe ganeiss i their
narrowness, their shhortines:s arnd thheir {1re grioadan. Lhhhe praariacts oo
of lenticulaixr shape, clongatecod sz the folintion ppliories, aurxed e al-
ways in associaliconn with the wilite, stomny bands, swuacly baaadds zelwaays

tailinng a@wvway from one or botlhh erndds of tlhie Tens of grarnred. INo grar-
nets were seenr separatce From the winito franes, aalthiounglls mamary o f
the latter coilrtariinn 110 grariwets. Trxy 1lriad s=secectieznr ilxwe whiite Tamuiids e

scen to consist of 2 felr of tiny sillizmanite nocdles wiils indoerstilial
quartz, thce tweo i about cqgual quantiiy, aaarcd writTh avbhundnant tiaay
ZITCOINS._ TThie 1racls Inas 1not oy oo mmmaach squec=ecd, but wwrins t11aclea
much compressiocin while thhe garuncts were Forming, aas tliciss sliagse
shows, and thhe association of @marmcet sanncd sillinaanite bands suggrests
the possibility that the latter have arisconn at the expensae ofb tlhice gar-
net, and that in tlie casc ol the ands i whicly garnee is lacloings.
it is because of its centire conversion to silliananite. Sucliy A o
version would, howewver, be rmost «lifficuit ter account Ffor chomdicalls,
and probably the association is forituitous, bhoth being cddue to re-
crystallization along the foliation plances in a rock under high pres-
sure. I plate 5 aa view of o hand spoecimmen of this rocic is shhiomwas,

TR, Y. State iuis. 2nl. S5, . 3B -30.
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Aanother type of gneiss found here anndd ghrere inn the greilneral gae—
net-gneiss series colrxtains less 1iiica tlhiaar the mswual rock anel 11 its
stead carries considerable hormiblelncde el pyroxelie, zakel simall o grova-—

REets are Imolre nuinerowu=s thinan i1n the Grclinnmnary 1rock. =uch rocks
have probably arisemn from balids of tlhie slianle sawlhiicla wetre origin-
ally more calcarecus than the general runl of tihwe roclo T1x =suicly a

great thickiness of clayw shale as is roporesernted in netmunorphosecd
condition by the garitct—gnci=ss group, ococasioinal beds wawitls sonmnie-—
vwhat more lime colntecnnt than the niornial are Lo be ecxpoectoeddl

Contact Garnet-Goeisses

Garrmet-—gneaeiss whiclhh is anmiistalkally of contact origin is foundd
adjacent to some of Llve granita of tlhve guadlrsoeaggloe. Suclh rock is
best and mmrost persistently sirown ndongry thhe east nad southenst snivar-—
gin of the granitoe of 1l Roserwvoinr hiill =ill, east of {iouwvoeriioecur.
Flhie zone of contact rocle is wery aiaritowvw, i1n preaterizel ey 1 1 §
feet in widtly, 1yinvg Detsvernn tlhier grrantdiiae el 1lie adjacent linnestonae.
Along a portion of the cast 1aargitn it wicloens cousideralsly it ewven
here it camn ot be mappeedd witlhiowul exagrprotzitiona. T'lae roclk cdiffoers
irom the ordinary ganruet—grneiss i heeewinng lit1le: o 1no folisdioss, in
thhe abundance of good-sixzed gatrnets, whiclhh aarre goenerally of tlhwe
skeleton type, and i thhoe pPrroesceuiice of pryroxence, towuraianlizie zericd
Py rite, the -whole makiing a 1ock of Ihigl spoecilio grrawity . T1  is
fregquently soaked 1:3  szir@vniite I>ut, COWAWALILE LO FrCOw1T ferlinntaceria, thoe
granite attack is woery irregulaar anstend odf I»ecingr of thhe eweoeanr Fir—
Pexr-Iif type.

Aoxnmphibolites

Flornblendic gneisses of sedlimentary origrin, of contact origrin,
and of igncecous oripginn ococur throwrhout thhae IPrecamburizver miass of
noilrthern Neoew YWorla, T the (ouvernoeur area oenly thoe 1atter Ly e
is found In guantity. TTire scadlinrentary grncissces of this sort eoecurr
as beds, usually thin, witlhiinn the bhelts of lasvrd gmnaeiss, of limmestouce
and of garnet-gmneiss, wvelry froqguentity i dthwe st case, rmmucly leoss
ocitenn in the othcaeirs. T"haeyw are fourd innm many localitios wwithiin the
gquadrangle but their aggregate thickriess is not mroat. T is fpaos-—
sible of course, that socimie or nll of these sceci1rsitngrs Iwds of laorn-
bBlende gneiss may actuanlly boe of itginieouns origill, reprresentiiszsgs 1o taa—
morphosec thin shcets of gablro. Tn the great majority of cioisoes,
however, this Secriis 1ITiost irmprob alsle. T he <contacts i 1VAINIIY
cases are not unduly sharp : o signs of cross-cutting havoe beon
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sew1n at @y contaces as, wottld surely bhe tlie casce Sonictinics  were
thesc true ignicous shaets; ad theroe sceems 1o bae o relationiship be-
twvverenn the occurrence of Sti1cly beds nanied tlhwe prroximitcty of mnearlsy
miasses of gablyxro-—muvnplhhvibolice, Ahiey e Just as albundmuae at o <dis-—
rtance froina sucl: masses as ey are i1 tlhieir wiciaviftys. Morcover,
the=c =Sedimentary mmupphabolites sceennn to liztwve o sliglitly clitferent
facies fTromm those of ignecous origiia, althiouangh tlhiis Is more casy
description. Tlie iguncouns Glies arce apt to
a1l shectlilkie Irmaunidds o f suapposecd igneous
the s=odimcinis, nore prarticularcrly i the

of recogmiticon thhan of
Inawve o nitore miassive ook,
origin are also found in
wicinity of the Iarger IZileocus:s 1IvIAasSmes,

Wery little amphibolite o whicls o contact origiin irmy bre odefi-
nitely assigned lhiaas bhrec:a arortad withinr tlie (Gousvoerimeuir ouiaclraaanigersle.

TCIN1ICC LTS 1IRCOC K S
Gabbro-Amphibolite

graliihntos clnasscodd wvancdaer this hieading ococur
1e3 1laee 130111y ax tlhiee
Tivwey e oxccoctlitgslw

T lxe 1mietmmimyorphhosced
wwitliizn tlyxe cgrizaela-zanragzle sl
111 133In11y resprecls
closcely Tmnnweslwved  awitls the
L4 g

smburicdzraat T itl=ses

COgpdaernslhurg cuadraniggle, bt
Pu=zx=linng roclos, 1Tliey -
porphyr-itic granitcs, OCCwmItrinigr oS
themnmsclwves all cut to prieces Iy shhicoets anadd
o poegraantite, aaid witlhh Ll prrodaicticas o f araauch
wf the zri-anitae contains 1noroe e less porartly «ligeos=ste<b mmiaa-
af Lthe anapphibolite il<eld ix Joatocmnasoely
a1 lailsesTites 1s adxow roeinllay oz conurse
| ETEEAS PES ol ]

cwerywwlie e
froogueent inclusionns iy thhaean
1ilccss 2 FE gricaznnitesr dr11el «<liklces
sorzalecel 1o lc ;0 Llaat

iss, mmuclh
pPhibolitic mainteriml, zmayd 1nwuaach
ranitizoedl. Ay lovrgre jamiat o f tlhhae
WNeanrly all «of 1hhha mmianssoes of tlhhis rock aua-ce
miele, zuaacel flae rraizicelinticsnrnr frerind «1n1e 1roclk Lo
a1z pryrec]l hicrt avocrn thicrn

i jJecticor FL1relss.
ryr prarite armn ot Jeast olic
the other is so intinninte that thie bounndasries
izn the higglhyest cdegroe coarzwvaeriticoaazd. TETTads 75 esproecisilly trrue d11 the
mMmssces o b zrzvgalitleerlites *ritlaarr 1lies cpuazred-—
e tlre sooutliwwv o=t Corriier ol st
nearly

are
case of thhe tswo lanirggoest
rangle ; thhe onmne xwhiclh cornies i1l
nortlhieast ancl ecast throwugsin WYWWest FFowlor il I iwvaervwvialle
to T aleville, together witlh dits sulwsidizaary mmassoes o tlwe southeast
i thhe Fullerville region 3 ikl tlhhie othoer Ll mmmasses whicly fliannk the
MNlaple ridge granite i tlwe 1nortlzerin gzmort o Lire opezswveloeaaazgzlo. T
cach case the granmite Tzocomes o 11iel] mior-e rraeclkioedd wricly sun-
PPliibolite inclusions, ziiacd thhe anumpzhiibolite s cuit lbry constanelsy mmaores
nuImnercwus aid larger shoeoels arxd (dikes of prroarite, as the bordoer is
approached, and thhe oaalxring of the Loundaay is based uvupon the
estimate by the indivicluenld preclogmist oof the: 1ine wlhore thhe two rocks
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are 111 about eguwal guanriity, ywwitlr grrzaoarite Il exoeoess 1 the one di-

1rectio;n and amphibaolite inn thie otlwer, Obwviously sucely ) mappsaed
Loundarys mmust depend i1 large mioeastuare o thie inndiwviddual juclas-
ment of thhe geologi=t; it mnmist also be liEghlys irregulaa-. ITiciice
there are portions of areas nuapoped s grandte 13 which aangphibolite
actrually excocds granite in quaanitity, mrmcdd sangrhiibolite oreivs i
whicly grranite Is i1 exoess., 11 is also true thhae @monw: Doundaries

are 1muclhy sharper tlhiman others and caner bhoe vendily amnaappeedcdd witihy o
close approacly Lo Aacoeliradcy.

s mapped, the oanppliibaolite 1masses sceenn Lo be oitlier =sills or
stocik=s, the Iarger onoes all belorgritags 11n 1hhe fomraizer cotegrarry . I rema-—
fectly cwvideoent is tlice =ill-lilke structuare ol tive lediigr, 111 1oy 1TSS
wrlrticly, conices (o Lronnn the Ogpadden=sbrurg opuaitedrnniggsle, forins tlhe
Vrestaern portion of ATaple rridaoe, thenn prasses dowvvin tlnn-ongly ™Novth
Gouwveriteisr aid 1nortly of I Madls Corners andd thheneoe southhywest D Lo
the I-Tarnmnoicl cpueivelaziragrles. Tt i= lorngr ol oo sirel sirilces el
dipps witlhy the associntced roclas. MThie =timil:t struvecture of e YWest
ITowler-1Zammcry ville mmass is eguealdly ewvident, nlthiongsly tliis is 110l 56>
Io1rg as the other, 1s assoccitatcd witly grravmite for dits entire barngzcelia,
and currwves boack uporn itscelf st its northenst ek, T hhere nrae also
mewveral snialler sills, eniclh of whiclhh is aassociated wawitly oo grrraunidite sill.
CHlricr mnassces, hbhowewer, siach s that sowutbhienast of ITosswlaer, tlanat i
the northwesterir part of tlhwe gguadrangle etaswoean tlhie twer baravnchies
of BBeawver crecel., thhaat Dotwvweciy IToeste 120 I zeBlr suacel C21el T2 IKaIls, zvricd
thhat inn the exitrenice norilicastoriy ppacrt of thie guandriiiggrle, whiich ruuas
over 1o the Stella minne at leoerimon omn tlhie nnesxst uandrangle, avere
nrore or less bhrozcedly owval i growuel pplzunn anodd sceeny pprrogerly o e
classificd as stoclas. Sremnre 3 F these wilrolly Iaclk contact switlhy gran-—
ite, at least at the present-«dayv surface.

1l of these gabiro mmasses e highly aactauwrphiosad and ceon-
sist i larpre part of woers micaceous hornaablendic geneisses, fuall of
quartz and pegmaiite weins ot Hlalbs, 1mmitacls cutr aoawd soakoed Taw
#Franite =marcd pogiriatlite, ai11cl thhorouvglilsy folintadd. et furmer, Tieswar—
ever., abundant cores of iminch mmore Ssolicd axaapliibseslitee, wwitky little o2
no foliatiociln, whoscec massivenoeoss leoswes si1azill cleswabesr iz tlae- xvaizacd o3 i

the obsscrvaer as to the ignoeous aauture of thae rock. Tl CrosSs-cuit—
ting character showinn freqguoently Cmore pasticulazsorly by e stocks)
furnishwes the definite prroot. MTTIhis femnture s beatati Fully showawn

at both the north zwnda thhe southh frommts of the stock 113 tliee niesrtila-

vwest corncer of 1the qundirangrle, juist enst of FTiuacocklebory maouniiniiza.

The mnumceorous, Iincar ridges o F schist and cqguari=zite to Lthe naorcly of

the stock strike dircatly against its norily face aindad, owver o <listance
=2
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i o o 1atile. et soquianntesla et e (T T 12l 171 hHimestorrce to the soutla
does 1not =liow the rclation as plainly, outcrops being fewoer and
foliatiown prowr, but 1t 1s also sguarely cur off across the strike.

In these old gabbro-amphibaoalites of northerin IWNew Y olrlke it is
usual to fli1id uncrushed cores of thhe rock whiclh consist of pyrosx-—
enc, hormnblende and plagioclasce feldspar Candesine to laburadorice
or D3y townite) . Tlhese grade into cogueally massive rocles dinn whicls
the pyroxence s «disapponread Dy alteration intao hornblesrde,  @aand
tlhhe rock is n hormblende-pliagioclase roclks, with ammovre or less bBlaclk

raica. These massive armaplriibrolites grrsecdde. d17 thieizs t1arii, it scolidis-—
tose waricties, awitly inlcrcasingr armounnt of iicnn, and svwwacly it soanae
guartz ancd lknli feldsprar. Dl:ireinn s ddescribhed sucly payroxoenica,

uncruslhocd @abhlbror coroes fron thie Identical roclss of the Caatonal
quiaclrangle.?

None of tlwe spoecimens of mmaassive anipsliilsalite collectod by s
o1 thhe (Gouvoermoent giradlraaggle shiow:s oy tracoe o f unaliercd aroao-—
clinic pyroxoemne, Trut taved sSproecirzlciis cler sluow  wliset Serezezrs tor Maes
writolly altered Inyjprorstlicuac. TUTIrerte 1 litthe ddomilst 1Tl pvrossonic
varieties <o occur witliiia tlie gquadranunigle ;. bhuaat ewvelnr sawithout tham
there cnin be 11o guestiolr that 1thhe nmamsses of solid senpshibolite aure
altered gabbios, in whiclh tlhie origrinaal ppyroxene Iaas alicred Lo broaria-
blende, aind tlie hhornbrleiicdde inn its ttiviy s boegriaan Lo addter 1o Ihrioitite |
They are esscintiznnlly lhornmb)lencde-plagioclase foeldspar roclss (lalsra—
dorite), witly accessory apatite, ilhmnmcenite, zzircoi1r, hiotitae nd pyvite,
and often titzvmiite, the foldsping constituitiang Fyony 503 Loy 7O prels cert

of thhe rock in thrae vardious oocCulrreizces. Serrarer Driotite 15 srlvraiyes
Prese1t anid it rapidly inoeroenses 117 aanonnt as 1the rocic heoomnes 11aroe
gneissoid. At the sarmnme timmie, Lthie grrrndin o> thhe 1aoclkks haocomnmes Ixrolcen

Adowi, the 1Iarge feldsppars hocosiiilgr 111o1a fauiwl maoise grrasaulzitecdd ot
thhe tmalrgins, witls: the uncrushed cores adwaaidrs mnirler strain. while

1the hornblendes fraoe out dnnter bhiotite scales. AWRitTy thesoe, «uart=
ancd some microcline oF olhier illenali feldspar aprprenr, nwl thhe rock
as a wwhole it mesres siliccotes. Flivrtint™s  ppalace Trerar 1l Claaimaton:

quadraingle showvwws w11 Lthhe: contrast  dil aprpearance bhoetwaeen the
mrassive a13d sclaistose wrnricotrios (1:leete D . cwenn thoungh the onie is
injected by granitoe.

Since waritin tlils incrensing schistosity injoction ancd soalkeirng by
granite go haiicd inn Ixand, it is aoritoen «ditficult Lo determine liow rmmauach
of thhe changre in clicimicnl niid minrceralogical composition is odaic to
mere metarmorphising nadd o tackh Lo 1 grrzrnaitizatio. Tlhhazt the

AN, VY. State ATwuas. FrFul 78S, 1. 57, 6.
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Forinraticonn «f biotit 1114 sz r itz Crermar Clice frcrraiislericle mrooes oagin cluse
to metannaocrphisiay solelys, s v urestioliecl., Flre Ihrighily- siliccous
varieties of these mdica-gixcisses are alwagy s hieawvily  zproitized, e
are mappoed as gabbro-amphibolite evelns vwhernn their silicin prerceonitigge
approaches that Oof granite, siace thoe aarpelhilbyoelite wwvae=s poliviizlas tlaee
original miatrix of the rock,

These gabbro-nmphiboelites are tlie oldest ipmnicous 1roclkes of the
regiomn, being cut lxy. ;i occurringy s inncluasions in, all rive  arrivia-

ites. If the writer’™s belicf tliatr tlhhere e twwer grrnarites o F wwiclels
different agre ita thie district e the corroect one, 1lie stafoirsend is
still trire, @all tlhe ggravite: slvovwing: ditself 1o e 3owngroers LtIa:inx tlie

gabbhro.

TThe most promincirtt foeatures of these rocks=s nre tlhicirr suscepti-
Lility to granitic attacls, @il their clos=se associntiolr wwitly osvlsiairacelsvzat
granite ncarly everysvhoere., TTlae =itnriloags suscoptibrility o fF tlie grarnioet-—
gneisses has alremdy beenn noted s well ais the corntraast awitla ol
other roclks of tlhe Tistrict whicli oty vrocles slhwows i tliis respr»ect.
FEwvery amphibolite sil]l 111 thie reprionn s bordlaredd bhar o graavitites sl
Wwithh & broad zonre forimiecd oFf w1 lstinnanite ceoraarnningliitnggr o f 1hies v

rocks aloinng the contact whichh deflies exact inaprpdirgs. 1< w1y fiiua—
rhibolite niass consists largely SfF very miiconnceonis grueiss, dntinaately
attacked by the grainnite. 11 discussiiygg thirs plicivonaeiion s Foriaraed

in the garnct-gneiss, it waas argued cliat ctlie laigrls clegrree o3 F sclyis-
tosity of Lthe roclk wwas in large <degree responsible Tor thie readdy
attaclk upon it by the gramnite and tire laaorgge scale Tormiation oF -

Jecticn Enciss. Injection Zneisses are CcOoOalrser ai1aqcl 1"ticlesa- i1
the case of the amphibolite ; tlae roclc oo 3TN Tcrac? it—
self [ =) the formation of s1aciy FrLinna le Iir—-gorexor—FliF injection
as the garnct-gneiss docs. <On 1lie otlic Faziaack, 1luc: EXsiiia--
ite miirnutely pPenetrrates the amnaprlhiilyolite, itz Taorr1arint icezy o €
soaked rock, morce readily ewern thaun it ddoes thhe praurmaacet-gnoeiss. T 1

the case of the amphibolite, it is thouglht that the ooargrositicoor of
the rock gives an added reason for thhe granite zpttiacle wviprorn i, s
schistosity not beingg tlhe s=oloe roeasor. TIcxthh zire ignoorwts rocks ;) tine
granite Is wvery probably o differciatiste Freoarmr v graadlslbreox  33azvgrizase,
arcl would therefore rTeadily attack sencd sesssiimiilate gzalslsi-or 111scteea-iaed.
It is also true that the mmica-—-guneisses which haawve bLoeonn converteorl
into garmet-injection-gneisses Irave ot composition suffrcicently simiilaaa-
to the amphibolite to hawve permittecd their ready soalcinngs oy 1lac
granite. WM hy the granite sills tencdded to scelect the contacies bretwoeon
the gabbro sills and the (Groenville Ffor thelisr oswir lines of Inntroesion is
not exactly obwvious, but the fact thrat in the great imajority of cases
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Tl «licl tluruist 1l allouizy precisely sucl, situniion, poizits to suclh con-—
rtacts as wumnnistalsably 1thie mones of least resistalnice. TThe granite
i1njected ditselE wherre the task WS casiest Twciioe  tlie contnots
Iretween the gabbiro =ills ainidd 1hhe Cirenwville eviadently Furnislicd less
Cbh=zitacle tu the Initru=Rive forces il grestcer:al 1iznar «did tlae bommddauries
retween the <differcunt Cirenyville fornuations, ol thwe plruaes of seporn-
1iexrn betwvwoeenn beds of 1lae saiie Forrztiackiconn.

Granites
Eia 1T groat 1 Mireczmlsrizuin st of Clzunindn tlhie prrosant—cdlay surfince
25 1mawne ]l 1210 weidlerlar wocTtrpsicel by srprvimrite tlazvin Taas cwiany i i roclol
TIMMiese srtar1riles Qo oLl 213 11313i=s=oe= o3 d 1ell s ¥smes= Tramait iy o f 1licininr vy
woeray liirgre, seo11r Lo oxte ]l classvrniavarrdd inclefiniitelsr, el sure tliere forre

clas=sad s bhaclhialitlis, TThaher Clnnnrandlizan proeologrists Tiavwvar Loy o copraniszedd
1Tlhat thesoe goranites werae 141 2l o f tlre samnte agre nnd hawve olassod
tlicaar irz sl Jeivsl 1avveor grisotr]ss ncocoztolitigr 1o 1lhiis agre «liffoerounce. Mlesr

recently a dispositioir hins bhrecil apprarcecni Lo rocopgmnixzoe grrialites of
tlaircecac clifTerent ngoes.

L1 tlac s1vinller Adrrecmuinirrizon <lisstrictl > [ northier Pt AT TS ™earlc
eranite does 1vot Dulle s Tovigze sess iy Clmurawdlae sznaedl othier inmtrnsivae rocks
>l Ao larger role, rret 11 WNesw W orrk aalse prrobrdsly grr-asuniitae i3 131erre:
swiclesprend tlhina aany otizer roclk. € 2avcizigr 1o thie prerrernd sinilarity of
tlhie INew ¥orls il Channadding edistvicts, it wronlel e nnntuiral 1o exproect
Llannt granite=s of 1roroe Llinar onmve agre would e [owncd inn Noew Worles
also.

I111 ropartiitg upron tlic Cioology ol thie TTMhounsaniangdd Tslmaadds R Regrion
So111e deiirs agger, Clusliinigs sthioswvedd thizat thicre swoere prrascont on tlhie
Aalexaridrin Ty ad Cirinddstone ouiadranigles 1wo granites of widely
clifTerciit nzree, tlies orleler o3 F svliied: swvars claissceaed s oauvrostiangnm i aacoordadl
A itin Tl Cloprrswalinvay wasavgres peroewiiilitags, w121l tlie ortbrecr wwsns czellesdd 1lace
TFictoil gryanile. M tladiral grazaitoe: wwras nilseo prroescout oy e Adeo relrizy
I3y gpuannelraazrgele. bruat Inr er13ly s1aandl copuazentity cericel i11 olase rreldruticoril Lex
1reql s3-clite, tlic Alexxaucdria syscocieil e 111 contrrawst t«a: Lthe othioer tyvweor
Ltizis »was o rrorjzliyritic grsennite. T1 ~wais armmanistailkaedsiy dounmngoes than
Lthhe Tawrroritimn gmramnite, It ilts zepre: reaelactliesin 160 1t Fricion ooilead ol e
cleffnitely ascertiitaaeel. zulileotigzda 1T TPictonr was Fowstacl 1o l1oalel dinncTua-
sions ol a porphyritic granite of siniilaa typel?”

Tin subsceaguently reportinng aajron the greologry of 1lhhwe Ogrdernshbhurgr
il I3r-icer F1ill cpuancdrangfeos Cluasbing slhiowed that thhe exirenve nortli-—
east ppoint of thhe NMlexardriana granite batlhiylithh of T_oauvrentlinan age

2N, Y., Siate Afwus. 12ul. 145, 13- 30—a 3.
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was found in the sourthwest cormer of the DBrier mill gquadirangle,
beyoinnd ~wlhiclhh its possible furtiver extent was hiddesnn fromoa view
under a cowver of FPotsdmainm sandstrone ; aned that i tlhve southheast por-
tion of thhe sammoe qgquacdranzsle was anoitlhioecr considernabhIe nanss, calledd
the DnIacombh granite, wihiicia prerhiagps was o ppard of 1lhwe AAldlexandria
bBatlhiyilitly fromni whicl: it wawas sep:aarated by IPailcozole rocks only, i
A case. a closcly outirxing bhodxy» and prolbahly of the saane agoe,
althhourgly defiinnitenes=ss it 1he 1miaticer was mmgraossilile. It ~was also
shown 1thihat thore wans i large bodla aof granite 113 the souitivenst prortion
of the Ogprdensbhurg uactirangle, the Tloe I<ally grraandte. whiicolh extendec
scoutih to Gouwaernacur nnd cast o Cantoii, aasad wlaiaclan, wlhaale secallinagr
thhe Inureintianunn grainites i nuuny respoecis, shawed some puasz=lings
ad abnorximial features ; Jizecnce it o waoas teutativelsys suagpresteed tlint the
mass was ot combination of granite=s af twaoa (HEIFoerenrt ngros,. 112 et
I . auvrentiain and iin part Inter. Tt was furiher sThwowvwiy thaat 1thhare weoeroe
prese1it 111 tlhie souvthoery part of 1hic Orrdaaashiivaz gquendrangle on snuanadber
of sills of porpliyviitic granite of the smune type as that connecteoecdd
withh the syeunite o the Adexancrin I3ay guadsaoigpgle, suined olso of
the same type as the prorpliviritic granites wwhicli occour widdely as o
differentiation phasc of the sy onite bhodies 11n northoer:y: INow Worls.
Tlese granites were classed separataly fron tlwe othhers atwd regavdecd
as niost certainly vounger thhan the Toaanrentiao. T e 1rclnticias shown
were so obscuirre, howewvaor, thhat detailed consideration oFf tho1nn was
leftt runtil thhe mapping of thhe Gouverneur shooet was completed, ain
the hope that further light wowuld bhe shheod mapon tlvenn.

The FPicton granite of 1the T1Thousnand Tsliuaids rogion s v rathier
coarse-grained, nonporprhiyritic, recd granite, whicly shhowvws hittle sign
of mashing, or of 1metarmiorpliisiT, ol i thhoesae respracts s wvwoell s
in its demonstralle fielel relations 10 the Eranitc— gncissoes
regarded as JF_aurciitiamn shows itscll Lo Dbeoe wuunmistalkal:ly youngrer.
Tlhe fact that it also holds inclnsinunis of porphyritic grranite is ovicloaica
that it is »ounger than that roclk. T Tie prorpliyvritic grarnite il ils
turn seemecd surely a Trxaorder plhiase of tlhre syenitoe wliosos yonngrenr
age thhan that of tiiec Toouwurentiall wns slhiowia alaagr thhoe sweoesterian el
soutihiern sides of the syenite wlheroe it is i1l ocontact ~awitly griraoiaites
sneciss for a distance. Tt Ireothy cu3l=s i1 @131 aicross thoe s=tilse siricel lacilel s
inclusions of it, juslt as it does withh ihwe addiaccecnnt hranwvilic I:cds.

No granite at all compraralsle withh the JTYictoir is forunarl o the
Gounverneur guadrangsle, or on ODoedenslrirg el I3rier T for thiat
matter. TTPorphyritic granitoe, iI1osvoewery, salsoiiads o1 Crovver 1311, sl
the older I_aurentiian granite is Ixalicwvadd o ¥ yryrassciit, altlhiowggl
the evidence is far iromm docisive, since ftlhhoa tvwo rocks floy mot occuir
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i contact s far o fas it is Kiioaswea. Tl Dbelicf i1t nge differennce is
Trased on the different chiaracter of the Lwo rocks, awd their apparent
icddentity with similar rocks o1n the Alexaindria Bay guadyrangle. The

cliffercnce= inn chwamractecrr arae as fiollows:

T e granites classed s Ioaurentian are always thioronghly grneis-
soidcd., gencially of fine and even grain, asunally with very simall amica
Tomlent exoopt wlhere thexy have obyicusly sonlcad apy aanmpphibholite
material., s=eldonn i f ever prorphiaxrvitic. el containing: aumphibholite
inclusions=, ofte1n il grear nmber, buat witly few or no other kitds
o f amnclusions.,

M1 e porplhy»ritic girniites, oir the other lainndd, are cxfternn conrscely
1ol aritic altliovigdr tlhew T1cawss aldl=or fine—grninedd, muonporphyvitic
prlhiases svlhiiclhh suve axfreay dlitfiecult 1o listinzgsniasts froanm thhe prrewvious
tape ; thieirr micin conntennt is wstiallayr farpre instend of smaall ;0 while
holding manplhibolite Innclusions inn albundance they contain also vz
inclusiolis of (T various Ceraearville rrocles. ovenr Llieose oof lHimestoie - Lhe

tyires  of 111 w11 laelal =1re s v 11l FIRTE S ol 111z le el Izins=ship
“riela tlic bLrorcleriing ks IRCEIR R 113 tlaes ot lrea rime wirere the
T1vcelitsicorns ie11e]l oy 111e313crtericatss swaaiprrriloonlit~es ; finnel 113 113ty cdistrictes

the porplhiyritic granites slhiosvnm au definite relationshipn with sy oendtos,
arhile stteln o raelation is salcddomr. if over, olenarly shoswr in 1lwer cirse
of thhe T.aureutiainm gmianites, Ti1a ncleliticrn, i1 thie (Gouvarinouur reizio.,
thie porphiywiritic graites occur oxcoclusiwvelsy iz si1lls, suvacd ghhae rosnpor-
rhyritic occur as cross—cowtlitg bhocddies.

11 Lthnne basis of suclhh differences thhe writornr Szt e conafacleniel sy
classes tlhe granitc 1miass whiclhh lies dircoctly 1norelhr of the wvillapge of
Gouvvaermewtr as I oaurcutisver. 11 otheoer gmranite of  tlie quadrnangrdc
beloimgs clenvly to tlhie prorplivritic graoiy exocoi»t o thae 12 Ealls
Er1aulite Tlie southierin oddge o this niaass apgrenrs i thhae nmieertla-
ensxteril art of theoe rpuradiranglce, wihienice it ritirs wicdely o Lo € dgrele-res-
Tr111gr el Claantona. <2311 1fie Tavtteor uarclrangle i pzarticular it lias
S1T-13 ke T, AR SR RIS i1 celernetr»l s ter Tl 1*E e o0 Fraedlayoaitags, Tri==
Preso1il eaprinnicmt is tlhiae thie: rminss is Tilkely v counmbinntion of thae two
trpres of granite. JIf 101, it =kwesnal«l o classaocl wwritlh thiee T oiumirernatioue,

i1t spite of its sill strucLtunre.

Gouverneur Granite
TThis mame 11y Ise convenicnily applicd, Ferrm Tore:l usce. e the
grranite nn1ass just noirth of Ciouverncur, uin oval-shingred maass with
northeast trrend, and a lonng axis of about 532 miles and averago
breacdthh of 7212 mmidloes. Tt is foir thhe 17meost prart swurrounded by Bime-
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stone, the only excoprtion to this bheing a couple of thinn bands of Ihharcrd
schist ~witlaina thhe linniestoine, welricla TroTelazy 1lhae ranite o o
distance. Tlhie limestone is wvelry massive aid hence it is diffGcualt to
ascertain whether the granite is rreally a cross-cullinng baody or ot
St thhe south, however, it cortiiiinils cuis out o Dhalwd of hnrd gineiss
and it seeims cleariy a sinall exoaanple of the grencerally owval bocddies of
Eranite of the bathxlitli 1ape thhat prroevail i tlrie reggion, all of whiclh
are elongatecd i the gencral northenast direction of e strilke owing
to compres=sion, nrad fexw of whicly =liosw any tendocney 1 the strike
of thhe adjacent sediment=s to wrap rowrd thhe ciicks.

T'is particular granite consists thirounghout of o quite e ol
even-grained orthogncis:s, consistingr chielly of [feldspoars mand guruaetss
Wwritlhh a very sniall nmiica contont. Tv licrwvws fregpuent conarsesr bharnds arcl
fregquelnt pegrnaintites, whiclhy diversifyv it somewiiatlt bhui neverithoeless
are not in snfficicent quantity 1o gmroeatly affeoct its visuanl wund Fornm anc

moncoctonnnous character-. Tnclu=ionns nre JFraqguaent bhut wvery umoccoruinllys
distributed anc are alnmo=st without exoeprtion af aampphilyolite, T hese

show the usual effoects of ginlite aAawctioll, heilngr i1 a1ll stoagoes oo f clon-
gation, of brealkage a1l of soalking sl absoripption by the granite
{plates = avracdl ). T owared tlic 1myvargrins, 1aaeivy Lthie linmestomne, tha granite
nearly everywliere tutnis frromy rocd 1o swhite 11n color, exhibiting prre-
cisely tize same bleaching effecct of linmoestone vupon racd graatite that
was described from the Pliousmaiccdd Tsl@miicds repgrion, althougls tliae whitoe
granite zone hecre is mucly nNnarrowaoer tlhian thaat amnargrining the MAbox-
andria granitc. Tlie 1nunierons granite ddiltes annuel pluagrs that cut the
lirmestolne are of white granite inn cvery casce sceoe, atcd are taisunilsy of
coarser grain tiian the genceral bBody of thhe rock. T licare are several
of these white granmite knmnolbs in lhnamestone ot 1tThe southwest end o f
the gramnite niass, just ovycer thie bhorcder o1n thhe ¥ Tlamnmniaondd shhecot.
There are others near IRiclhhville, also i lirmestorne, whicly avre o thie
trend of thhe major axis of thie groanite lxwoddy and whicls, althiowgrly ot
guite a distance From ilie mnandn nrass, oo guaite conldonily classod
writh i€,

The one considerabhle exceptio 1o theoe rule 1thhiar 1T inncluasians cora—
sist of amphibaolite, occurs = miles nortlhh of Clouvernettr orr thae Irena—
body bridge roack, where thare is oo Inrge innciusion o F Cirenmnville grnaiss
of the garnet-gneiss, miica-gnceoiss 1Ly pro, witla o little innterbhannciad
limestone. T lais is the typoe of CLrenwville rock most likely to 1o
incorporated in the granite wvitlaesuit mintoerial clizargses i charactoear-.

Our belief ins wvery strong tlhhat this giranite 1mazass 15 oldd, is e € tlace
sarme type as thhat of the Mlexaundria F3ax bhath»Tith., simaed Iis 100 be
classed witl: 1I£.
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Granite Sills

Tlhe granites of Ilucklebreriry» molrunatain, iaple ridpe, Dloss ridgce
a1eE M eser-voir 11ill oare all =sills, inntirr-uded ixtor throe Gronwille sediments
parallel to the DbLDedding, maid in thhe sane category gocecs the great
granite 1miass which rans diagonally across the gquadranglie from
southwvwest to northeast, togcether witlh its owllyingr tongruies to the
southenst. TThis grent =11l mmiay bhe convenicintiy callled thhe Efermon-
ITowler sill, or for Dbrevity tlice Tlernnon =ill, becausce thhe girealaerr part
of its 1miass lies 11 thint towvwnshidgy .

T lie roclk i these sills is of tvwo somewling contrawsted tyiproes. TNhe
Idermion andl Dviaple ridge =ills aure maostly commposed of conrsela
porpliyvritic gramite, coarsest at tlwe anrmrgriias, T3ttt flaer gri-nnnile of
ITTucklebaerry mountaiin, Moss ridge and IRescrvoir Llhiill is comipara-
tiveaely fine—graincd, with only traces of porppliyvaritic toextuiire. Tax fack,
it 1moire closcly rescombles thwe Foaunirentiaar granite tlaan it does the
usunl porpliaritic waricty. Iinnclusioins are Tewvw aaed Ltlwe graniie is
wvery clecamn and hommogoeiucoiss. The Resarvoir hill granite is oentirely
incloscc in limestone, excocoprl foirr a1 narrow salvage of gaurnoet-ganeiss
o its casterar horder o thhoe DMoss rridge =il is oz roww seardd  intricledd
along thhe coniact between liimestone mawxl garnet-grneiss oxcopt at dils
soutihh encl where it Inas garnct-guaciss o broth sicdoas aand is shoaorplss
infolded ~wwitly it; the IMTuckleberiy mmountainn siliE hhas limestone on
Dotlhh sides except at the 1nortliy, where tlhwe limestoinne pritclhies cdowwia
under guartzite ancd nlica-gneiss and the gramite is i contact witly
these.

The HMevrmmon ancd BRTaple ridge sills contaraest slhiizerrpyIzys witla the

others in having amphibolite omn ol're colntact. T Ire: zuaadgxhiibsaolite bhias
DbDeein aattackec] swith gmreat ci1ncrgy by thoe grraiiite, naund o brelt of sonakod
rock, oftenn wvery swide, lies Dretweoen the 1weor =0 1lhiat e aaccocuiraale
bomndary cawny e mnmaapredd Tlye YTLoerimoilr =111 selserii1rel=s i innclusioias,
large and sinaall, botltlah o0 anpduibrelite maaed cx»l Circrivwville, z:111¢] 1hoese
shoavw also sl contrast I1n respact Lo grraanite aatitanacld "Il e hrilsos—
lite inclusions arc strongly attacked, those of Hinoestonme awor ot all
or but little. T he grarnct—grcisnsg inclusions arae of the isutad injoec-
tion gneiss, qguite like the grarnct-gmeiss olscewlioeore. “TTher dcicawtiity

suggmests Lhat tliecse rocks hacd oo convaertod into injoctiion gneiss
long before tihe intrusion of the granite of the sills.

Tuest swwhat the relationship is betweens the soaleintigrs v @2 nvaaagslailaes-
lite by the granite, and the developnrnicent of o coarscely praorpliy-ritic
fextuure in thhe larter rocls, it is «1lifficuilt to smaiy, bhut tlhe Tialad faaels e
decisive as to thoe roelatioinnslzips. That 1lace: 1ol o fF ol tie: sills is of
abowut the same age and consists of Llic same granite scorns o 115
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beyoilnd guestioil. 11n thie =ills whicly border aimmphibolite, howewver,
thhe entire gmirranite lhias incorporated amphilbolitic mmaterial, thhe rocle
ceverywhere corrying much black nxen, arnd often hormblende in
additioillr, the ewo connstituling 71170111 IO Lo 20 per cent of tlhe 1rocke
instead of thhe 5 prer cent or less whiclr is tlhre miica content of the
granite of the othe1l sills. Tlre grranitized ammphibolite is also Tall of
large, porphyritic feldspars, and ocecansional oles aare foulrd i zanplii-
Lolite o111y sliglitly grranitized.

T 1the Iviaple ridage s5ill, svivere mamunphiibholite forms thhe apper coll-
eact, tlhie aranite is coarsely porplayritic n1ear thhae amphibolite oand
S 1re1rraiins for much of tlie vwidihh of the =ill ; buar noear the lower
countact, whicly is against (Zrrenrwville pryroxonic gmiciss, it beconres finver—
grajimrced and el less conrscly prorphyricic, MMorcowver, tlie 1narioww
soutiy end of rthe sill, where Cirenwville forinis ot comntacts, is largrely
made rip of fAnc—grained, nozpxerr-pliysditic prrzusitoe.

The narzrow soutlh encd of tlhie Llerrinttoin sill is also Inrgely commprosacdd
of fAne-grainaed gramnite excocerprt inn tlae fmmianiecddiante wiciznitw of  thoe
amphibolite hencecatia Tlhre wicler prsart of thae =5il1F dis o 1votalalzy gooaprlay—
ritic, particularly at tlic 1nortli.

Slthough tlwe marirow loss ridire =111 ds chicefly of fincoe—grracinaecl
gramnite, it also beconiloes coarscely porpliyritic wlhere i1 curts into the
amphibolite whiclt: forimis puarec of its {foor aurd lies hetwweoeen it uied tlhie
Fermon sill. I1n fact, bLorix tlhie ™Wioss 1Ticdigre el tlre 13attle 12111 s3Ils
lie so close to the Ideranon that tiwey doulnless coltnect dlirractly witls
it nmot far uncderground (ppiate o) 0

The ready attack of tlhie giranite oin the maymprhiirolite is o <doubt
due largely to tlwe Fact thhat thic Iatiter is i igireouns 1ol 1t i=s nalso
uite gneissoicd arnd hence aniore readily poenctrratedd by 1tlhhe grranitoe
tlhian many of thhe other Tocks. Mlhie ficled oewicdence is also conciliesive
thhat rmuch or z2ll of tlwe prorpxayritic grarrnnite is oz triixesxl rescls, Lizawvinigr
incorporiated miore o1 less aunniprlrilsolitic ariavtenrized, TThe grarnelr-gieiss
is alsc readdils peoenetrates] Ty grezuvite swith forrnaanticsnn exf finnjectiion
gneiss, but does nol scecnn 1o e actunlly digoe=sted ba flae grramnite as
does the amphilb>olite., neitiltcr i the grranite injecting it owvaer porppliy—

ritic. We are ratlhier disposacrd]l to thhe wiew il tlhic grurnmctlt-gnaissces
were injectecd by thhhe Toamurontinaugn granite zzardl wwere iilaeciacely i thie
condition o f Inrjocticriy greiss  wlicia tliez fxatruisiconnn o:f prorpliyritic
granite took placc. T1a thiee T_suwmarerstliziia grrailites we hhaawve noewver secein

any trace of porplhiy»ritic te~xture.

Porphyritic granites of this type show o close relationslhip to the
green syenites over much of the Adirondlack roagicon, aaicd are psxlainls
differentintes of thhe sarmme rmagrmia aricd of 17we sarme sygre. T he 3y crnite
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Oifteln shiow s porpsleyritic pphaseos ot its 11iarggilis aiied tlac
Ty ouil froma it ore olftei1r coarsely poirpliyritic,
shows large capacity (o assiimilate material froina
whicla it is Inn comtact.

Ailves whiicly

The sycinite also
igrncous rocks with
1T"Ire aassociitaed granite is

qgquite gencerally
porphy-rivic, It is wroae inmtennclecd 1o izrprly thiat ilhis porphyxritic char—
acrer 1s geuncerally due 1o attacls o aanphibolite, forlr quite the cola-
trary is tirue. For most of thwe regionn thie relations sliowiia are thhose
wlhiiiclhh formed o a greater Jdeptlt helosw the surface rtlhwan

iz the case
here. Thhe relations oin the Gouvoernenr quadirangle suaggest that the
granite sills are 131c17e wiprawarel tonguaes firon s Izerare
a2ncd granite bholoww  grionaied, wlhiicls
HHere thhe (srennwville cover =till preersists= 2114l 1thhese sopizall anasses of
granite swhiclr hhave workeal 1Tz assrear 1wy 383ter AL Taemar Irelorwaw, forriacd
it easicr Lo Follows tlie ol

miass of s)ytenite
ey errrorsioin waoteladd  <lisclosoe.

siruciures saleveseedx d11 existenriese, zimacd
henice caurrie 1110 adosraigrs tlies <digr, Fesverrdziges =ills. 121407 c¢re1ntizaationa Lliacd

talken place Lelogysww grrotiticl, ity srrsvaritae salsoeswes, Lleery Sy criites sr1ael lileelys
gabbhro lxxirentilr. ATl grriimiitle 1Torigriices werre injoected wgrserivael Larmomna
the vpper prart of tlie 1r1:ess. IT<wery d1n thiese =1pall nnassos the grrmnnnitde
weas sufficiciiily Iuicd 1o prrodduice reswdy attaecle iy thie relaitaedd ghabbro-
amphibolitce, aultlhhowtizrln iz limwel litele cileoect o1 tlhier scodittnezits. Trxa Llace
former casc it beocniiie jzaorprlavritic, 113 1Tiee laettesis it clicd axots ITarthwer
east much of the Groenwville oaver ik frone. owingg to graater erosion
because of msuanl higiicr aaltitucde:, zi13ed thhe surface rocks of the present
day there represemnt o deoeper zone tihinnn thiose of thhe (Fouawveraiowus
quadrangic. I3crualstless corralitioiis Sinilar ter thhaose lhcite faorrirzerarly-
existecd o (hhe suriace Ffartirer masi. lhutk crosiotr lizes carried 1l
1matelrial awwraay-. 1Tcre conditioirs such

s those now Ffounnd at *ace
surface farithhecir cast mxrcec =till

wticlergororand . ITT1lrer Prerrizlavritic toextiare
in thhe syornitce suriel graite SEUrIIsS Ller 115 317 greaterrzaal teor Tser sluie Loy sessssitnii-
lative attaeck of tlie sy cr1riter oep1m o gzraanifter wipresrn it= besrcler xrococle.
more particulariy Lthe case swixoen
MM hen the intruasive i=

IT1lrdis iss
thics tresrrelers 1crc s is i igmmzeotis rrocko.
111 lavrare 1aaaess, liervwwro-vers, i1 anlses
sediiments ancd bhoecomes paorpsharitie,
wliere tlhic atiacic 31s 117231 Cironwviile: 1mricir—grnIcissoes.

Wi hile merc insiroeclionn of tirae soreal sixars
sill structure of tthoese garanites, fAold
matter are Ty no nicecans Iaveloilazgr. T e=wviclemnnoce i roegnrd 1o tlace
structure of the Ttescecrwoair FLill grrainite is particularlsy cloar. T his
sill ruuns ot O o NAarrasr Jasint sy tliee micredy, bruit at {lhwe soutihh has
a surface breascdthh of o 11ile: zanel psluarngres oleswwiz vncder the lirmestone
there in a bLbrozad, roundedd fronmi instead of rammnding out to a proint.
There are a courzle of xauaels o3 Iizarcd grizeiss i tlhie adjacent lirmestonc

attackks cortainm
e ogs13 tlwer Sarvatogznn quenicbrangzio
i=s suriflcicnt to sugrgoesi tlice
cd:itae 14 Adefinitelsy 1rrcorwve tlhic
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of sufficient resistance {0 erosion so that o Pprominent hog-bacls ridere
of (Grenville rans all avrouwund tlhie sowtlhh 1l Gf the =il (Higunire 3 and
Plate 103} . The Grenville strilkke 1ollosyw s tlie pranite mnesxiiz aabl the waxw
arcunicld, dipping outwarcddly fro11r it ot won angle of alyowe 3G s
we Pass arcound the enncd to the southoast frrout of 1lie sil]l aand goor 331t
along it, the southeast dip of the limiestolle rapicdly stoopoiis. brhoeoconies
vertical, and tlwern slhiift=s to nortlivwest, i oo forrniity with 1lhhe <lips e f
the =311 and of tlhie limestons mbove it o3 tlhie waroest., “1MThre relinticorras
suggest that the intrusive fGArst arose at thoe sontly cmnd o F thie =31l
thrusting its way e adotige tlhwe iy m1acd oo dlitter sevvraans 1lie linvae-
stone at the sorntly into pparallelisian witly it roacvrgrin. aried tlizatr, [roan
this beginning. it graduaally puslicd its woady fo 1tlhie northieast, along
thhe strilkke.
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Figure 3a Section of Grenwville Jimestone hiog-hack ridge ot sowuatly cawcd el
Reserwailr EIill grasrite sill.

At thhe southwest end of thie w%ill, whoere theoe pphotogsserapty slioawn in
plate 1o was taken,., the extrcine upprer cedgce ol tlhe graunita, wlienra it
plunges dowin under thhe lIimestone, is of gpgrececitn color ol groeonaaly
resermbles the ordinary groeen sycunite of thoa Acddironrdacls rogrioan. Jt
also <contains bhbotlh the peculiar greeln ppyroxcenc arndd thie bhron=ite
which characteyrize the syvenite, arnd allannite also,. 14 s vary gjunri=zose,
however, containing at lcast 15 13¢3 cemnt oof tlaat miirteri:l. lvicloernnice esf
contact actiorn is showiy by the develapmment of tournnanlinne i1l e rocle,
but with that exception it is ot gnite characteristic saaargsle o0F tTie eeicd
phase of tle sycrniite. There is very Htile of 1t, howvwo e, 11 s Teorcnanck
only at the extremce south end of the sill, mindd Iaas o thiclkiiess of lrat
a few inches. It grades into the red granite witlhiin e thhcleness of @
few fect, the intermodiate rock bhelng of bhaowil colosr., “Fliis baworweas
roclk greatly rescmbles the orcdinary wentheroeod phiase of the sycnnite
elsevwhere aitild no [resh material could be olrtaiincel o it. TTicre is
a srreall guantity of some wholly alteroed fomic mainwerz]l 1 it o which
may have bcecen pyroxene. T Tis explanation is renclered rjuite prolt.—
able by the fact that some lhormblende Is prescecnt in comparativels
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mrnaltercd cordiliarn = tlznt i1 1S5 guite uniikely that thhae wholly altered
1minaeral is hornadirbcarcke. TFhe hrosvy rock gsrows steacdily nmore uuancez—
o= s laer redd mrroinite in nppprosohiecd, Lhies grrsizvite lzoldddiiriy onipproswi-
1Mmravely 235 ooer oot ol tld aaanoeral as conypgraired witlh 13 12er cent of
the greenl sy eiite.

O seeing thhoese rolations i thwe fteld our 1v=1 througlit was cthat
Iere was e narrosw chilled Teoraler of tlee grrivnides sill. Tlnnmnustakable
AT I SNl wvwnes Loour1rel Grilas st thies oxtreiliie saowtly e, Iilsewlrere
2tlorrg e souvitlhicist Faoe of  tlhwe =311, whiaclhh is dts Dsaodtorin, v osiitiall
thickitess 0 z2tlieradd bhroww:l roecls = Tosirzrel ) Tyt 130 o1 tanizn =Sxcc1iltes. P4 o
the topsr of the =ill exprostires o1 rlic coritzict st 1rairoe, it 111 e
ledenlity, swlhicre bhilnsiitigs izl lrecir cloaie anlorng 1o roadsicdde, Ll wpger
Foew  1nnclie=x oy 1li<- i1ttt 11 sive L i grriey o color el coaitauanaced
[23 I 3N 1T, INer el it il strgrgroestizigr Sy ornztae wawrils soozr e 1l 1rz1E 1oy
1ortizerin 1aa 1l of 1l =illl %1 smceenn there i ol mnoilotononts recd
srrauinite,. s11aed it thiee o sentlsy il s rese]l o g@roinite excopd Ffaearr 1lie 1laian
selwasgre wE jrosnsileles =y crriti=s arziatorizcl. Ly etlicr weornrds, 1licerae 1s 1o
sigtr of Jdiffcvreritiaticzr withizn 1l =111, 1lae Tttt breritigr o f 1he smane
rocls as tiie Loy, AR CE T FITEE L] ctiflFesTcrrtisetterrxr 1licrer wert1lel Poer 1icr szl
thizzzr as v <lrilleed looroless, weitlziza 11z ora-cJiznara-y r1ise o vlaee Leriis. N
sigr1n of <«difTerentinntiovnt v ol 20 1373121 T zmckeras lazas Ioceray 131601l 111 suniy o f
the otlier sills, ewverr i 1lace grreszt L Yooy =ill, axlilroringrly =sinailiea tlaia
selvages ol sycnite 11raay bhoe pprescout in tlaenn sund have escoapoed notice
bocause of lackk of suitadsble oxjrostiras.

T lrese gramnite 53l s toalad lzzrves stee)r «Fipaps, f11 confornity witl: Lhoso
of the falded Gremrwville bheds witliiaa wihlicly 1tlhey lic. 1 2>icdl tlace Cirecaln-
wille falclitig eroecoecle tlic grrrmnite itlzaasion, o coaalnie laater- 2

X1 za11 orcddimaoarsy, laal-1yviawgr =311, inn rocles 1ol auuckh Jdisturl>edd, «1iflei—
entiatticon nny talse prlivcee 12 1l mntrasive hhoalonre solidificactionr, grivingy
rise o less siliccortrs rocle bwelasy suard naore siliowows alrxeorve,  witlsz
freqguentiy a clhiilled Liordder rrepresenting 1thico quickly cooled, avandiffer-
critiatedl maagrzin s first inntrucded. AhThere thie bhoeds woere steoply
tiltcd ot the 13tme GE 1l1e 1matrusioia, lhwowaewer, evenl if soinie dir ool iae—
tioir tools prlaace i11 1hes Jigguicl zinael less siliceoutts 1mintterianl collecteaedd
dovwirvward, tlie contact bhaetw ooty Ltlaas wvtie]l tilie 1o silficeoits 11izctoer-iscd
above would 1rot 1re prarillel e 1le =s31cecprly innclinedd base of Ltlhwe sill
Irut pavrallel tor tlie laorizmern, zutae]l It swves11ladl T prracticallsy Jragrossilsle
to tell ii1x most ocnses, 730711 t11y surfiice exposiires, swhictheer s
differentiaticnn iad takcocin placo o oL T this prarcrticulir instance
the thin selvagme af sycenite at the soutiy e o tlwe =11l ddores odistinotls
stgrgest a chiitlledd buwsircder, since 11 grades f3ater 1T prroeirile.
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Thiis <lose relationn Dbetweesenn syenite and granite hrere disclosed,
is guite i1n Ilinne with tiwe relations shown betweenn the two raocks in
mmany other localities in nnorthernn NWoew Yorle. The two r1raoacks nra
closely related, are differentiatled froi1rl o COITIITEaIE 1i1agrmara. ailcl ovie
of substantially the sanic age,. s Iins becrnt a1y timmes demonstrated.
But the reiaticiis shiowia at thie IRescrveoir =ill «1o seentr 1o jzave o
bearing on the gquestioil of the date of tlie folding of tlhwe (iroiy:
rocks, aas ~will bhre later constdlerod wmniadler 1lhie cnptioir of  strrisctazi-at
geology.

Diabase IDikes
Througlhout 11o3rtlhiciiz IWew W ork thhe yowtmmgest rocks of IProecanaa-

Drinn age occur solely i1r like Fovrizz, e sts1zinl 1rocls of these dilkes
is a dense. Hilack diakbase, ror>udzarly Icrroawvwsa s trangr. Ty o sauandl aren
inn Clinton cotraly, coentering surostwad 12 zer1ed 1till o the L RS TETLE B

quadraingle, the tynp (diltes e accompoanicd by nenotlic:rs gzirouigry «of

S
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Tx v riwid e Diacaba=e
Figuaro =5 IDinabaso e1ile o w-itia irregularc caxiTxtrersatss craal Tiragy £ rrerawille e iss,

o1ne mile north of Oshorn 1lako,

more siliccous nature, usuially of rel colose axracd o3 [ gzt ~xitnialoly Clre
same age. IClscewhere only thiae trragr dilkes mroe Fomiaird. ‘TThhesc e
wery Aaburndant i tlae eaasterii, arnd espacialls 11 thee yrorthoeasterin jaart
of the regioill, arned oure alsao consmpicuocits i1 1w AThaonisaard Talauaacds
region, but betvwecocnn the Lwo discricis thaey oo m3uiclhh ravrer. C2ral v
twwr o of thcese dikes v e I>cen 1nwliecl AvwitTain thic Croouwveriloeir
gquadrangle, ocluue cuttiuvugz Llzc Carciyvwille TIivyersstloriac: a3 Crvies e F 112c-
guarries soull: of the willage of (Gouawvercotar, fuael 11 satlaer inn the
extrenie northorn part of Lthhc cgirsaclaziwgcsle-, 10 2331l 11l o0 € Xloerr-zn
lake, 311 the tougunie of Ihipghecr a2l Inings lsoctwvwecr the swwimniagrs o tlies

tvwe Drranches of T3casor oraels. Tliis (lilce curt= € iverniwvilles  1azica-
gneiss. Tt is well slickwwin i 51 1roeclke <cuit s 1l roancd=siddol 1133l 1=
ummuasuaal i that v fraaniclz ol 1t c11ls Irregzurlsirly d1ates tiae crielersizazs

g1ieiss, ivstenel of DhawviEiisrs thie crrstostairiiy . shizargsl - clefrtve el <13tz forrias,
as shows: in figure 4. I1 is v rpuite txprical olivine dlisdbasce, labracdorrice,
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violet-colored prroxaic. mmruch oliviine all gone to serpentine, maag-—
netite witlhy Diotite corroaziorn 1inns, nmwd good ophiitic struacture.

No dowubt thoere are otlicrr ropmrescontatives of  these dikes wwitlhin
iire guadrangle inn addition to the two secen. bt it is ceriain tlhat
tliey nure yvery infreguent, anad cutl prracticaally 11 figure in the geixer-al
moologzy .

Fotsdarm Sandstone

T hiere 35 110 ovidoenceoe thoary oury IPreciauabringnm soeddirmacentiary fornmnan-
ticmns, asidle fromm thhe Grenviller series, wolre ower cloeprositoc]l d1a aweo1-113—
11l N ew R orlc. The cewvicdennice is clennr Lthat lonnzgr—continucd erosion
of Lhe region tools place 111 later MProciauamnmlrrisias tinne, witlhh reniiownl
of minicir 1mratoriad] ouidd reduiction orf tlhie Innnd sarfaco 1o conapsarnativoe
AV E1111Ce S S T e surface tlhhns formed waas ewvernl, howoewvoer, only» ia
the lnrge senise ; i mmiinor fasliion it wawas qquite umewvelnl, tlie resistnat
FErTranites, garncet—grincisses, operariz=zitoes ote., stnuwling i1y relicf [1oan oo
1o 200 feoct alzovwe thie Iowvwor granannnds oocupicad lry the linmiestolnes ad
wweals mmbica-gneisses nuaadd SISty EFINeisnsos., Coxx this uzuaewven surfaco
FPotsdan deposition bhogan., to e followed in its turn by otlhier easly
Ialcoxoic fornatioinns.

Sincc these formaoautions woeroe Inidd clowii, erosion has roemowcod
all tiaice of thhoem firrom the surfaice of tlie Ciouvertmroenir oputielvovaigsler,
cxcept thhat mnunrerous, yat gotiorally Liny jratches of L2otscoliey saiaicd—
stonce still reinimaiaa. Scornive of tlice liutcoer soxytznmialicons= nwrae Stilb tes T
Foauad at thhheoe suriace,. overlying: Lthae TPotscdan, o1 the Crzzdernnshuirags
cuadirangle next 1nnortii, a1rd bhave bocie descrilzedd Tin Lthe reprort coan
tlrzxt cruaacddranglce. Some ihrec «lozern ofF these renmuiantal paatcelies
Aare shwwowin o thhe avenl 11 ofF thhe Ciouwvoertnewr optisvelraviagele . eanel
there nre 52t least tawice s 11im11y waorae which  oire fallogretlier tao
=111@ll tex 111> o1 thiis =scale. T"he Iawvrgzest mmass prro=coint, boocataed T
1miile 11ortiy of Talls Corners, is less tlan a sqguare mile i siremo.

T hoese residuals occupsyy what sweore thhe very Towest spots ol tlese
wlcl surface of deposit. spotls wlhiore (e sl cleprosit first bhegpravaar aaarl

where it accumulatedd to grroentes=si cddeg>tla Sinnce 1lhie € rreirwille lirnie—
=tonc s tlhe lcasst resistant PreccamiI»nrizim rocle o F 1lrer cpuizacleavivgzrle,
Treing subjoct ot only to micechanical orosicenn bhnat also to clicimicnd,
ity o its slow solulxility in Siity wwealer, i Followvers tlhiat prraee—
ticallyx all tlhiese residuals rest on Cxranwville Tnmniestone, T hexyxw e

most abundant 1 tlhe gmreat Hmestoninnie bhbolt sahich the O)swawegratchie
river follows f1ron: (Xxbhow Lo below Raock Fslanegd bhriclge, It they
are found on HNmestone throughowut tho guadrangle.
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I"rior to thce beoegisnining of sarnd cddeprosition chhoeinicont attack of rain
water onn the limestone lIinwed 1ot only lowered its surface bhuaie lanel
also widened the joinnt ciracles awwihnicly renach doaswia ircloww
from the limestone surface, pmrecis=eli the saine
on where bared suvrfaces of
to weather attack, s tlicsys
Islands aiicl

grounecd
PPITOCOSE ROV going
the Lraleozoic lhmmestoires are oexprosecl
Nnre i1n 11uitreryoils prlaces i thhe T lhwonisiiwel
O aedennsbhrury cddistricts. 110> tlhiesae widocraeol  joitits saaacl
sifted when soancd deposition began. aind thiese sand-1illed crracks
the limestolnce, tiie szl 10w aprpreariiagy s Jeaeicl
seen i sceveral places on thhoe (GGoutvoarnoetir uizadriengrle, mosi notalbly
a2t the IPotrtsdiain poatchoes 1tear IPealbr»ocdsy bhricddge aunid a1t 1thhe ppaitela just
scuth of IRock Tslhheaicad Trrriclgxe. T lwer soticdstorre fidling: 1hiaer craacks is
todasy more raxistant 1o erosion Bl tlhe cnclhosizngr lHimmaestone, so
that o1n barcs]l Hnestone —surfaces tlic redd smuedstone stiviaeds oot iny
relief, and thhe resceomblance is very sirorg o e oprpreaaraazee o f
dikes cutiinng the limesitone {(plate T 1 D).

In somme of tlhiec l:@nurgrer =saittdstolle rei113115011l s Rl
I to I5 foet of sariddstorne 35 =<lioww 11, Truatl i11 1110380
ness is 1ryumicli less. T he raoclke

iz
=it1cl=stoe, nniaxy bhe

thhiclsizess oFf from
o f 1lic11yr Lhe 11iicike-
waries 11111 ls inn tlhie difForart

€2 Mrer—
sures, Aa1ncd sawithinn the =s:zmne exprosurae. It §i= somactines reecd, some-—
tirmes wlhiite sund somoerimmes recd oaaed whiite Ixanciacl, T1 i 1uisuandly
wvery thorowgxlils correritedl i1l vitrecous, r1tt loacndls- tlxc rasse,
where resting o the lHmrestone, is very onlcnrceaus and wealadly re-
sists Ccrosion. Somae coarsce conglammcrnta ocoiirss, W here this

basal the pebbles are apst to be wvery angular arnd to show little af-—
tritioin ; i1 Ffact, these basnal conglomorates e vwery Iocal,

lic: i13 ol -
lowvws inn the liimestone surrfaxceoe,

Ancd sceinnr suaroely oy Ide mo-callecl
residual conglomocrates. Clic nnizular peb:lhles suire cither of Criirran-
wville quartzite o1 Inard grriciss, or clse of witreous sandstolno, RVl BT ol of o

conglomerate occiirs alhove tlhwe
1Mo e rourtcdaed.
ITrom FPotscdam west to Clayton tlie TPotsqlan sanclstonaec

is rathhier- thinn, and in piaces wiiicre the IPrecnnnal:irinaiy oo waes Taigrlie=t
onr the granites ancd garnat-gneisses For exaoaple, 3t
fail, and the Theresa forinatlicon
Potsdam the formmationn rapicdly-

of Pbeds at the basco. Tax

from Potsdam to Tliiytaon
mation s it occurs iMoire ta

Isinse thae ppelbbhlias are goeneralls anmtichh

fesraramtlicrnn

11171y oorriirols
lict crm1v thie TI?recanmnilsriaar. Toinst of
thickcecrns Ty 1T

sunccessive acsldition
oLlic:r words, thoe 1Ihin

formatioln present
reprosents o1rly: tlhie sunanitc of the for-—
tho castwvward. Tlhais 1pPer prortiorn Com-—
sists largely of somewhat canlenareours, ot eXira-resistant sanddstonae,
of brown or white caolor, carrics mmarine fossils sparingly Aol seecmns
an unguestionable marine formatioan.
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Tlhhe saindstone fouwulnd in these residuanl patches oi1n tlie (Gouawver-—
neunr gundrangle ditfers froni Lthhe above i color ancd in bheling woery
wvitrecus= a1l Iraird, arnd noncalcareou:s oexooyt locoaldlys swhess i -
mecliate Ccomntoct woitla liznznestairc. FASLTESRD TN hlocks i Lravn-cl recl
sandstorne arce alsao TFTotuicd s poixibles=s i1 Llacs >0l comigrionnierale:s.,
Tlhhe phenoimmen:i are qguite as thicy aoare in the Thiousand 1slaonds region
mi11cd, ;as sliowwir i1v thhe reprort oin tlhat district, sugrpest tlant this lower,

Twardad sandsroine is mataerialla oldler tls:viy e edrelinrery 1Taoisdann of
tite rezrionn, althiougly v iz ot tlhiczuigglat 1o lrer crlelerar Liw:xrnn tlhie lxaszaid
Poriion of tlhwec 1 ;i sclziainy saniel st Grie cxi CT1iarta»1a [SEESEE ST BN It zudses
sccmnis to o o o 1vornnsiriiie srecuviririrlaticosna, 1T erwidrloentcoe ixs 1ot y ol
cleanr, hhoswewer, as Lo Lthe prrecisce siguiticmuace Lo e nttneeliceosl 1oy 1lue
ob»=scirved prlicrionyerrii. Pt i= «pu1ite certisiry 1lazit 1lies clespran=it oxf thhe

sarngd i1 thoese Tiollerwws of tlhie old surface swas 130l ez lintels faol-
loswwecE iy thre szl s sawlaicin fovrraar tlhice groetrzerizl Trot=scliuiay o f tlie yegrionn,
but tlhwarx o titwvae interwvnl ay  boetwwoeoln, AT lactIre s Lthis was a0 Torrgs
irrterwval, o1 merely a1 comparialivaely slhicort ssrie, is al prarroescennt not
| s RSTEVS -0 The writcer isn of thhe opxizziair tlizat tlie o3lelor =siriicel LTaovro is
thhe approximmate cquiwvalernt o fF the Twansnl prortios: oF tlire formantion
as it appcecars 113 Clhintoir conraiy, el 3wt tlhie otlier 11n 1ilse mraumainer
is eguivalent to thie smuimnunait, andd that there is mothinge horo cogudvyan-
lent to tlhie mmadddle «livision of e Formanztionn i C'linatorn <ot 3. Tt
is gruite possible, Ihovweoewer, that tlicre isx o brenk hetwyweecis thhe lowoen-
211d middle divisions of the formnmuation thoera, il 1hhha wirole formmnma-
tion is wery thiclk, =it least froina 12200 o 50 oot IMlacrre: i ALt
hand today very Httle direct ewvidence inn subistaiitiation o f the abowve
opinion. T lhice greneral TNotscdanr of 1hiis 1rorthiwoestorn v IS wesls sy
thin and is thhe mmnnquestionable ecguivalent of 1T extrenie suoauanite of
the formatioin i1n ChHntonn courtlw. Tlhie psroecise agme of thhe Trnsnld
sangdds of thoesce Tlhollow s 1is aunr ontlirelxy opci1z questioin.

SR U UUIR.AT. (LT OGY
Strike and Dip
The general strike «»f the (renwville roclks across tlhwe Cioltiver-izcizr
quriadrangle Is to fhhae nnortlenst ancd tlhiee gsrevalennt dipg is tor Lhier niesrrla-
wrest. In thesc Lwo respecls the strucliire is in close accoicd swwith
thhat of all the surrounding opuaachrmongcles of tlhhe inmnneclintte roegion.
Tlhere is a consideraibhle airmount ol sywoervitigr fax the sirilse from pplace
to place. Thus along tiwe south 1y o zerarint L 11w ottieclrangrle rioenalys
nortia strike prevails, while =2 miles o thhe norih it hhoas sweervaoed Lo a
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direction 1molre 1nenirly ecast. T 1w sarrenl x> prlainly shhows Lthhe general
naturre of the strike witliinn the opindralngle, and its somewhat curwving
clhharacter.

Ti1x certainn places strike dirvections= swhich cdepart awvidely fronr this
general one aave foluincd, hzit inn 1hwe greater mmunilher of these tlhie changes
are locnl and rapicd, 1thie strilke swingring rowimvd 1hrougly A nre of o=
o1 more, and tlhie exprlaiantion is Lo I»e forti1aed 113 thie Tolded clhiaroactar
of tlhe roclcs. as will e inunmnoediately =hoswen.

T Te Adips wvary 1miuclh 113 sntviorinaat,. b nire sceldon Iess than 25,
and owver the gireoenter prart of tlhie quiudrinngsle averagre at least 59,
wlhiile often thiesy arre nimicly stoeegrer Lliztir thinie 1iggure, I1Depar-tirres froin
tlie usual northwesterly direction are oxcoptional. are Tocead,  uaad
agaiti, i Lthie groeatl mmajority of cases oo o sheorsarnn to e cddite 10 tlace
fact tiiat thhe rocks are closcely [olded el Lliae thie folds ltenn show
shary pMtches, sometimes to the northheast, somctinies to thhe soutlh-
weest. M studdy of thie arcenl 1magr wonilid distinnectiy suggrest tlve close
folding of the 1oclks=s, ewveill weoere direct cwviddence of tlhiis forlalingrs 1vot
obtainabicec iin amaple manszure i tlwe Geoelcle

Foliation
3By foliation is nmicant the pauaticular typroe Oof clenwvagre wliicly s 11—
duced inn roclks wlhiiclh aure suabjoected 1o grrrent pressure under suach
conditions that thhey crystallize, or recryrystallize If thhay ~awaoare adrocady
crystalline. T v mumss of rocle comniprressedd i tlhiis Faslyrion, the toeni-
cency is to cdinnlini=zli its exteint ii1n tiie cdiryoections of tThe gprressaive, aunacl
to increase it inn thhe pplane e 1rigrlit aunigrles ter tlhae prossiire. AT ST S LY

rock recrystallizes under suach prressures, nasiaally certain scoals mman-
erals, such =as tlie miicas, or certain [(Phrots miner-nls, sucily s the s dei-
boles, are formied., The scales or {ihres so prprocducead will aorrsoniggge 11weiie--
selves in accordance witlhh the prressuaroe «lircoccticmy @ tlhie flat sides of
tlhhie scales will A1 e adigriedd i tlhie priauare ot rigglu mngles 1o thhe prroes-
suure direction aiicdd thie 1oy aaxoes of the 11lmroeas will also lice 113 tlais
rlane. Saaclhh aann aarrrangoesmnceit of  these mminesals resi1ilts iy grivings Lo
the Tock a naucly micrae 1reacdy ongsacity Lo =pdit i tlhes cliroctioir 20 e
plane at riglat ang'es to thhe pressuare dircctionn. tiizenn 111 any othwer
directioir, this capacitsy being a direct result of thie proculiar mmineiral

arrangeinncilt.

Ohviously the perfeciion atiained Iy-suicly o cleavagse will degs>eincd
upon the produaction of either scaly o1 fAlrroizs mincerals in cquantity
in the rock. Wit )1 climidtanitiorr 11n flieir aamaiount thae clanwvage hoeconios
progressively less grood. T"lhhus the differ-enne schiists anirl gneisses of




5= N ET VW TR B ST TR D1 LTFSITLT NG

the Crrenville series show great varmamtion i the pericciion of their

folintion  cleawvage, srtocording to tlaeir yuvineralosmic mialcoe-ug>. T he
prure lhmmestolntes, aind much of thhae giraunire also, lack suiclhh imiinerals,
z1cl  show little o1 1no foliation. Crmweissces awdd schists aure folintexl

raclks, tlywe Iatter inn gencral with niore previcoet foliationr than the

f oriner.
AV hnerever kinoswvit the (3renville rocilcs are completely recrystallized

arcl stromnrgly foliatodd. S certailinr commrbination of pressirrre ard toee-
reraltuire cottcldticis is rroguisite i1n ordoer to prrodiace suach & conyplete
alterrationn 317 a widesprend ard wery tlhicls rocls serioes. Tinncder woiryr

great pressure thorougly recrystallization iy bhe bhrouglhtt about with
only modernte toemipreratures ; witlt less praressures higheer teimprerature
is mecessary i1 Oorder L prrodiice s ogpuaiwvalent effect. lixtreinna
recrystallization suclh as thie CIrenvwille series Iins expoerienced is pprols-
alxy produced onnly vtnder Fauirly hviglh tesmmprerativres, 1rrespoective of
tlie pressuxre.

Tt clistricts wlhicecre the 1rocks hiave bhoeenr fTolded, as o rosuaic of
stronng, Iateral compression. some recrystallizicvion arcd dewveelopmeont
of fTfoliation oftenn takes place. W Trcre tlies Farladlesed Lerir-aale bhoacoanes
trzvaded Try colisicdoirable nitasses of jginreous roclis, vers pronouinced
foliatiorn may be linduacecdd. Sa1cly folintion wiltl hiunewse: steep inclination
Lecause it will formn in the ploanes at riglit aangrles o the directionn of
lateral CONMIPICesSsSioN. It magpprpatrenily can not everywloeres lie parallel o
thhe Decdding plancs of thhoe sedimoentary rockss, Th it st anake an
angle witly theni, esprecially alolngr thhe orests maad trouvgrhs of  the
folds.

T he foliaticiy of tlie (rrenville rocks secins overywlhoere pparallel 1o
thhe beddiig. Neithesr 111 INew YWorlk, 1nior i Ontario or Cuchoc has
any instance of discordancoe bhoetweoeoeonn the tweoe ever been roeported s

far as 1 alnn zswoero. 117 thae €ovarverticoirr cdstrict this  prasrallelisny
Iretwwecen: the two i evoarywvlhiere 1manarifest,. sty rorssoessingr the sanaco
goenceial northeast strilce u1acd wzaorrthhwest cBigs. "I"I»nit tlaer rcrclic= mae
srromngly arnd closelsy foldad wa»will e Inter shoswnn @ nevoertlhicless eliis
parallelismm prersists thhroughout. 1t is clifficuillt teo sceer Itow 1hhis coald
e true had the Ffoliation Aarisesr as o resualt of thae Interal prressuarces
wliichh caused the Folding. DMiller Thas usecdd this parallelisnna as an
arguiment to supprort his contention that the Ciranwville rocks oure in
zeneral not greatly [olcloddl T or thhose wilio belicve in their gemneiral

folderl condition. thhe concliuasirnn scemms irresistible thint tlhe folintion
nmiuast have preceded the folding and thwant fhe rocks were alroacly
recrystallized a1act foliatecd at tlic tizaae vingay  thaayr AL 3 forldecd,
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instead of having had the foliation prroduacecd as a result of thhe fold-—
ing. Rocks already foliatcd, aunnd witlhh foliation and bLedding parallel,
<could conceivably have bLoecoimnice falded without tlie destruction of this
Pparallelisr.

DIany years ago W an Flise dirccted attention to this concoirdance

of foliatiorn aind bedding in the sdirondack Grenville, and was., os
far as I know, the first to suggest that this might be «(duac tao mere
dowmnwward -~aeight of overlying roclk. unaccosmpanicd by side pres—
sSnirc. e says:
. In the formation of schistosity parallel 1o beddingg, whiclh occnrs
in part of the district. vertical shorteniingg artwdl conscoguently rorizontal
clongation below the level af nno Ilatceral stiress, niay have bhogun the
pProcess. AV e tlie rocles weroe asurhsocoguentlizy folded tlie difToerconit
degrees of strcugily of «difTercently indhiuntecd Lheds evidently controllecd
the direction of diffcreiitiinl 1naowverraciit, el rlie piroduction of cloawv-—
age parallel to Deddirtygs wis s assisted

Recently WVW. JT. 21iller liaes dliscuiessoel *° ITodiatioar inn Lher 121 aominilsrioun
of INew S ork,”” aued IR. A T2aly 1= refoerred tor tlie regionn aas i
illustration «f " losd metzanorplisang 77 ows iscicdlenitnl o o eladboratoe
discussion of the clasxsificatioinr of mictzimiorpliisni.® WTilles asgrizes tlaoet
AW e are thus forced to tlhie only alternntive conclursion, neaaely, tluat
the Grenville foliaticin swas cdowvoelopocad oduvingr the orystallizzatiorn o f
essentially horizonrtal strata under hecavy load of overlying meanteraial. ™ ®
TThe fact that Inc Imascs o prpart of his avrguiniaennt o thhe contention tlhaat
the Sadirondacilc (rreaawville is essentially 1oxcdary iz suaa unfaldaedd coneli-
tion. whicli cdoes ot correspoiad witlhh aua bhelief., daces ot witinte thae
remainderr.

Taly urges thoat tlhre merce fact that {folintion oaaid bedding aura
prarallel, 112 a terraaze of recrystallizecl sedinycuits, i frfeszez Faoioe owvi-
dence tlint the recrystallization tooklk place wacler» conditions of =simap>le
loading, the mere dowiiwanrd weaeight of the overlying sedinicilits, miicd
adduaces the Adirondacls rogion aas one inn whicls thhe process is illus-
trated._* Fle explicitly recognizes thwat in regions ocoupded lry tlhie
most ancient Precarmbrian rocks 1lhe sedinwents raest o1, sl auor-e niaacih
invaded Dby igrncecous masscos,. vwitlhy Ltlhie pparoduction of o considaraldslae
armournt of contact melamoarphiisni and a considorable I>mllc of imrjec -
tionn gnecissaes, aind 1lhat thhese effects are to e adeded ta thiose o»f the
load rmetammorpzliisna.

21 r6th Ann. Rep't. TT. S, Geol., Swur.. p. 773

W J. BPIiller Jour. Caeol., v, =g, - 5857610,
. IDaly T2ul. Geal. Soc. MNrmer., v, 28, 1». 375—a 315,

R, A
B ciE. P- SO7-
A . cit., P. 4OD—O.
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Tlie svritelr quite agrees witly Lluias wvicwsws of tlhe origin of the Ffolia-

tion cleavage of the Grounwville roclos. It =Troulcl e notoecd, lhr1oweverlr.
thint the swhole subject is i voalwedd azicd difticuls, thint Ineck of agirecmenti
Prevails I regzEard to it, andcd tlint precise Kuaowlcadge is lacking. T hue:

abowve wiew sceeins Lo s thiat oSt prromis=ing muawd plaausibhle exploasria-
ticnn of thie correspoldence bLetwvwecia roelding aumid foliation, siiwcl: as
we lhwave here, whiclhh lIiaws ot beenn aolferced. if it o truc, o1 a clasece
approximation to the tirutlh, cortainn importani conscoquionces tollow .

I tlae fArst place. it is necessary to assiunae thar, ot this very ean
pericod i tlhe eartlya™s hubuistosry, its inlerr bieat was nnmaclt oo ppromiii-
nently cocffective comprarativels nnenr (e suarface, tlhhan is thhe coeso
todny ., and as has been thhe anse all thhvough thie lnter prary of goeolngric
tinnice ; tlhie rate of rise of temmpraeraturae i1z passitng bhoenceatlhh thhe swuarfaaces
must have Deein consicdderalbly mnore rroappicd tlizzain ot prrescemnt. "Flais
assunPtioll is necessary bheocausce alsewhoere d "doo=ola g liunoer rrocles
have bhecn Duricd uander o thickiuess of frone 225,000 1o FO0 faoct of
superimposccd rocly mniaterinl without vaindergoing awy recirysizvllizscticon:
wihatever, o1m cl=ze i1n only trifling svxrcmniit. TTlrere i35 1wy ewicluetyee tlannt
the Grenville rocddss which todsaay appeear it 1thie snarfance woere owver
bDuried any decpycr than the al»ove mairoinats 1 grilas Pmorssitly 1tlie bharial
was not as deap. IPDalsy coxplicitly oadmmits Lo niocessity fera tliiss
assumption.

ITi12 the sceccond place, since the Gronwville rrocks Ihnwve hwaeenn closcolys
folded, under conditicons af higlh Taterad comjprressioty, 1 ot ewvoersy—
where, at least over a large ppart of the territory 51r wlhiclh tlhiey e
found, it folilows that tlicy 1nmmast have becnn folinecdd hefore thhoy sweres
folded. EFfaving alrcady comjpleltely roecry=stallized wundder presswanre,
they eithher «did not agnin recerystiallize swlicit tlhiey weoere Folcdloed anncddaer
lateral compiression. or such reoerystipilizanatioannr s «licdd tlaenn talse p3laice
was controlled in direction by 1licec alroacls -—osisting: folintion, aiad
followaed thiat, instcead of conformilngg everysawlhcore tao thhae prlanvie ot
rigriit angles Lo thce clirrection of coniprressiaon.

T he granite-gneisscs of thc T.:uvumrentinn are ndso Foliated, ot
strongly 5o Decausce of thicitr comnmipreorsition fenicd Jroencae si1arall conntent o F
scaly aind fibrous mincral pparticles, Tt os tlhiosroruaglhily soes Lleeir isa-—
eralogic make-up allows., T lreir folialtion is oeverywihere prarallel to
that of the hordering Grenwville, i1 tlhiey fure mmaucl more promionoently
and uvuniformly foliated thann are the monnibers oaf the Intes giortiys of
Igneous rTocks. T he gablbwmaros, now amphibolites, whiclhh proecedeck
them, are rmaiich Tzotter fo’intie«cd, becauvise of theirr abhiomacdant hornbhlende
a1cl lesscor, lrut still considerable, mica coonteni. TTheaese gal:lrros arc
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strongly infolded ~witlhh thie (Grenville rorcks ancd 1lieir Tolintion follows
the curves of the folds. It secitts lHkels, thorefore, thar their folim-
tioil adso was produced ummader conditions of 1m1ere downwarlrd weiglit-—
ing instend of utinder IJateral prressuire.

Tt is quite possible that the ivtrusionn ofF tlhwe 1_auvroerntinm giraaites
was responsible for a certain auumoninnt of  tlwe folding shiowaar by the
Grenwville rocks : el it is quite prolhwmble thint thhe irraunite intimasions
occurred while the sicde ppressares weoere in oproerations el 1lae folddinags
was groilngs o1l It is adso in the highesit degroee pprobable tlanr folding
co1rtinueaecl 1oy alter tlie griraliite 11jocticorirs T coensod,

Folds
AWV here rocks are subjocted Lo pressure of sulficieiat oot zasicd
cduration from the sidae, they shhorten 1their extent in the directicony of
the pressurce Iy wvrinlilinses oer [alding, suicly folds tirrenicdizagr i1 tlice

«lirection at right urles to the PPressitre. T11 grenteral rocles ciul ot
fold at or very noanr thhoe cnrtlhh’™s surince since thiere thioy svrme Lo ripricd
ancd brittle, so thhat thhey fractuire ratlicor tlaimvy folcl. 1>2ceprer claarn,
mn<der the load of a sufiliciciit weight of Gwvoerlyings rocla, they aie Toss
rigid auncd broend ratiicr tliaviz el I"'lie foldinggr aiasey Tre only gprentle,
but if sulfliciently groeat pressure enduares forr o long cnvowugly tiznie, tlico
folds beconmne inncreasingly miore priixcluerl suacd aaaoare Ligagreel. Tixcassive

Prossures 111ay so priacly thaernny tlinne 1le twer litmabs ecoiie tiemirly o
quite pparallel, thhe «(dip in thhe smmne dircotion and of substiatindly of

the same armount o121 thhe two sides. I lclingr of this ty e s visuaanlls
ecit styled *° isoclinnal 77 falding hoecausce af the simidlarity of cdigpp onn
the oprosite limlas. AW lhiere a serices of rrocks has boeenn tiglitly gaineclacyd

upP Iinto . succession of sucly isoclinnnl Tolds, maid suabscecoguoently tlhie
folds lIrnive becocoirre tiruircantltecl by laongr-continuocd crosion, 1hheae surfnacaoe
exprosures will consist of successive ook bheds witlh, 1thhe sauame <lip ok
strike. In recrystallizecd. mnonnfossilifterous vroaclss, suclh s those of the
(Grenville sceries,. i1n which feow o1 naone of the individual Teeeds prrescoast
characters so «definite ais tao enable tlhie cortiin idoentifcomdticon of 111
Led wherewver it may ocotllr, it hoeocommes an exceorlingrly difficiilt annatter
to demonstrate tlhiat tlhhe rocks are awtually  Folcdecd. A series of
unfoldecd roclecs ~wihibich lhhacdd recin tiltedd s o awhaole el therny trrancataecd
Iy erosion woutld consist of suttccessive 3ocle beds withh thoe saunae i
and strilke, and swvonld thus presciitt a woeiryx simndlar appoeaaanice to the
otlier (Ggures 58D,
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MMost of the menn who have svorleed in the faeld o tlhie Adirondack
FPrecamibrian have comme to the conclu=ian that the Gremnwville series is
tightly {folded. in isoclinial fasliioaa. Tlus Elemp, Soiatlhy, BN ewlanid
and Cushing have repentcedly stated this to be their vicw. DTore
recently. however, Wv. J. Diller lhias urgred that over naclhh ol tlie
region these rocks are ot strongly folded, and tlaat sucly folding of
this character as does exist is locnl oaaly, instead of bheing regional,
and is duce to the locnl efffects Gf igmiieoniis inntrusionrs dnstend of Lo
regiocizal Inateral compresasioi.? 12:aly alsa has expressecd the vicew that
il 1many paris of Cannda el of thhe sSdirondaclks thie Cirennwville is 1uorc
greatly folded. Tt lies ravtlacer Aot ziidd contpramuarativelsy aaclistaarvibed.
Mliller has sugegres=ted 0 contrast between the Adirondaclk rregrion and
the T housaind Islands region in this respect. grantings tlat the (Groen-
ville is 11101¢ Folded i1n tlhhie latier arcea tlhan hwe tliinks §it s i the
foroaer.

AWVitThinn thhe (Gouwveriielir qpuacirningle tlae cwvidenoce tihizat 1kee Cavoeri-—
wville bexis are closcly foldeed is coexoeptiomnanally cloesa. Tlye scodincints
are niuch less involved witly igmecons 1rocks than in most of nmorthierr
New Yorlk, =anuildd occocur inn loilg ancd wide belts, withh aburiancdzaail edxpros—
uraes. T liese structurces will lwe descril»edl. and thelr bhearing o tlwe
general guestion tlhwers saot fortla

SAlthough there are 1maniny bhoddies of dignoeons roclk withiinn the guad-
mangle thhex are generally of =s1aanll siz=ze, and sy of theoelaa owre =ills
instead of being cross-citiltitiggs bodies whichh «do 1ot at o :all innterfoerce
witly o1 disgriise thie sedimnmicntary struoctuares, Tomrger Dradioes dlos dnnter—
fere to the extent of causingr sonne curwvaltulre in the strike Oof Lo
sedintentars boads, bhut tlhhat is all. Meross the 1northern pacticon of Lbhie
guadrangle is @& nnearly vnintoerirapited Groenwville scectionn,
by the sills of anplhiibolite zu1id grianrite whiich

s the arcal mmiaprysing of 1lwe

I»1wslcarax cp11lyr
Ecr1man Bl agsle 1ricdgre.

cruuiclirangrie prococelee, Iaendity aaitor
locality was fournd wiiere tilie grernneral 1iuomrthoecast strike, i 1aoely -
west dipp of al>out 4077, was interrupteccd lry o sliarpy» rerd inn which
the strike Dbecame mnorthsvost and the lips northoase. Huclh A swwriliigr
takes place ait thhe Cole minc, Forr exanalle, in the pyritic opaartzite

and the uminderlying linmmestolne. AThicese samiall Faleds alwanys shoowecl
strong pritch, alwl scemmed nwost naturally explainable s sipall, sec-
ondary, pitching folds o thhe linilhs of largraer eoslcls, Suicly sayprprcar

on the 131z1> i1z bhut few Pprlaces, prarily becausa mnny of thican were
too simall to map oirx tlhiis scale, partly bhecausce tliey ocotrrroed within
what auwe mapped as single formaatrions, the contrasted beds beings

T Jour. Lieol.. ». =4, p. 58503,



58 Bl D T TTOIR IS =1 ASATTIT ™HELTFSRLTLT ™A

toe il3izr For sSop @il 133 pxjrizzey. Whiere nnra Euy sticlhhy simaedl folds,
for exaniple., within (he bLelts maapped uas impruare lilmestones.

SManotler freguent observaticin was the disappoearance oF o given
bed, or formation., along thie strilke. Tloere ailso the imipression invari-
Aally giverny wiies that thoe disapzpearalice was due 1o the corriage of
the brxed or forimmamtionnl bhelow grounind beocovuise of o pritching fold of
wliicely it was the central nrenaiber. T11 p3lavces it was possibhile to annctiwnlly
demoaonstrate this, autwd to follow itlie bhhorderiiig bed as it Folded surownand
thhe end of thie disappenrilgr onae.

(D11 thie swvestesin bhorderr of the guauedrangice scewveral coexmuangxles of
unmistalkable pritching folds woere scoeoii. M s1maaall syucline in lanacd
gueiss, with limestone abasve and below, withh southwest pritcls, mangy
Ire secrnn nt the swest mninigriing of tlie shoet, ju=t 1iorily of Natural IDaoua.
A similaar one occurs 2 1miles fartlhoer awetly, zeed to tlre pprodongation
of tlhiis Irelt o tlhe TXaminiweicd sheot T3udadingtoie s rrecently e ferced
i1n thhe following woilds T narrow Dhoelt, hhwere called tlhwe Toomicdlivwae
Delt, i1n thhe town of A untwerry», ruanunilzg fromy 1Talls Corners tor Oxbhoww
— tlhiis is simprly the nortlhivwest liaady of aan isoclinm] synceclinne of giciss
o F which thhe Kecite-wntwergy belt iz tlzee southeastezrrsr 1ial, thhe tuvwo
lirmbs connecting witlh ench otlicr nloigrs thhe strilie at Fatls Coruvers. "7t
Tt is tle =awippex of tliis sy wnclite whicly lies  swwitliin thhe Ciotrvaeriaaeur
quadrangle, to which refereuncae is lrere made ; and it is to Doe obsoerved
thhat Duddingtoin’s interpretation of tlhw structure is  poereciscly tlhae
sanie as that here scet forth, althhough o result of inndopernscloent ariad of
sub=sceqguent worlc, LTThere are otherr excellennt exarnprles of thee same
sort of thhing o117 thhe ITmaniinwoiict slhicet.

Dlucly thie clearest evidence of lauagrer scale Grenwille stitaciaires wies
obtained in the souitheast portionn of thhe uaadrauaygzle, mud mmore panr-
ticulariy along the contact line beoetwvwoeaoin linwestone auawl garitet-apriweiss

1o tlre south of JITidaswvards. DTucils of i1liis rerritory Noewwloowed el
Cushingy visited toggetlier. WV e were uite it hariweoinny i oreggaured Lo

its testimoiyy, aind INoewlaimwl has since pubilfishoesdd o seoction across tlhe
I»alt, 1 illuastration af its sitractoure. ™

A great belt of garnact-gaiciss switly ae wwwicitly of 3 miles <310 anore
comes inn froim the soulh o the sourhiaeast corne:t of thoae Chotiveriacie:

gquadrangle. T'o tlhhe nmortly tlais great Trxeaelt pritchies @dowwin saried clisa)»-
rpears under the lhmmestones of tlie IZcdwwaards Thelt. A1 13cp1 <311l ritches

dowwrn as a whole, Hhut its westesl nmargin is oharaclterized by innferlcdecd
tonguces of linmestone and garmnoet—jprmciss, whiclh care 1miiraeer ferlels ¢s11 tlaes

AN, W, State Idcocicunisce (Council, Izwul. 1, . 3—eg.
2N, YW, State [Defecnsce Counicil, I2xl. =, @ azs.
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west Hmb of the largie one, ald sthryow the sauane patclas T e strilke
is somewhat enst of nmnortlh ancd the dips are to thhe west and fairly
unifornii, some 35 to 4357 A wery promnmiineiit narrowvw tonngue of

garmet—gneiss is s=howin o1nn the Gouwverintcuir 111a1>»,. its [Hiiaal termmiination
being just owver the borcder o thhe IRussaell guadranglfe, withh a greatk
infolded tongue of pure luammestone sepairating it fron the 1axain amass
of the garnet-gneiss, the termination of wihticly also lices o1z tliae aexxt
quadrangle. Ouitc1olr»s N1 Iwmerons, alwel thie fick] evidellce seeci1nis
clear tihint the garnct-guneiss fornis o groeat anticlizie, witly iy suals -
sicdiairy aiiticliizes o111 its Aanls, quad glhint 1lie liImestone owverlies it. It
s the dowirvwanrd pitcly of (hhese sulxsicdiaugy anticddines ta tlhwe nortla,

Wi

R

PSRNV

1Figgiire P Skcotoly of tlhwe {oldedd
iiTitestone nnigd Earnict-—gneiss soiith
Of Edwarcds Jfaacrnctrt-pirciss dottodd,
linniestoine mmnshaded )}, sliowiiyge tlao
1vatuvare asf tiae Taoriaclaar y T e o
1thie 1o amncd ke positions o1 1le
sectiois slhiowis in Boure 1o

and their cddisapjproarance ounc lxw olne beneatlr thhe Fimestole, that is
responsible for the poculingr contact Iine bhotweoen the Lwao formnmations,
and for the 1mcreasce i bacendily of tlie limmestolne belt at the exixensc

of thhe garmet-gncociss in goinng 1ncith. “1TTie 1wkt dlecisive oevidoence of
thhe folding and of its naturce was obtained whore Lhe linmiestone wiaps
around the ends of thhesce ddisappoearing Longarte:s, Ty FApgure o o skoetcech

of a portionn of thhe contact bLetweeir thhioese tweo fornmnmations is shown,
on which appecar thhe sccticonr hines of 1thhoe seations shown in frigguare 1o,

These scections show cleariy the nianture of the owvidence. Tia 1he
scection 44— 7, niade 1necar thie northerly praint of the garnci-gneiss, the
limestone west of 1the guciss dipeedd 1o the west while that cast <f it
dijpped to the east, and their strilce vwies somaoewlhiat cdlivoergrent; i1n fact,
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as thhe linmestone was followed avrouinnd the front of tlhhe gavrmmet-gnciss
tongue its strike steadilys swerwved i praradleliszig witlhh thhe contact.
Aus tlre east miargiin of tlhhe gneiss was followed to thhe southh frowmm
thhe section line i =& . this easterliy dip rapidly steccocpeitled as in sec-—
tion B 2, reached and ponssecd thie vertical sus i1a <, nincd there-—
afterr DLecame o west iy whiclhh stendily boocaane less steejr, till it
reached substantinal accordance withh the dip on the west side. Scec-
tion I2>—J7> slhiows a close approsxsimation to this condition, and also

ey

Figure 1y Soecotlichnws M, FX, €7, zaniel B2
LI NSsS gtilre oncd ol tiae pritciaianges feslel
>f Earnct-gneiss.

represemnts o seclioil across ;11 asoclinnnl felcl. 1"l sectiomns siroply
represent stages 111 4 CONTINMLIiEIN 31 oeesSs . TTorxlelingr is sugzrestad try
such aa section as L2 2, althongh Ty ditseli It woitled e impossible
to saixy whether tlhe strucrure was anticlinal or syizsclinnal ; but when
combiined with tlre othorr scoctions the cvidorntce ecomeoes conclusive
that we are dealing ~with . closcly pincherd anticline whiclhh pitches

norti.
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These soctioils are naciross vie of the subsidiary folds o tlhre west

litnviy of tire nmiainn Foldd. Sections acro=ss the dovwnward pihitclting snaout
of the niain Folcd., 11 tle Rurssall sheet, however, are of parecisely
the sanie tyie. ITr followws 1lian: £flwe linestornnie ofE the 12%d-wrards lselt

fTorms o saxnclinte. and tlint tlhice tongue of linmoestone rumnringg soutii-
west into the gnarmoet-guneiss, 1tlhe one showin in the skhetelr (Gguare 110},

is a 1minor sy iicline o tlie flainlk o f the aanticline of  giveiss. TN e —
Taazicdl Tas prablished ;e secticoir (o exprress liiis convictioany tlhate the
Edwards limestarne bheltr Iins =sx1iclinnl structure 17 il ooy seclioir
= = (figure 11) whiclh ruinns across two of thwe sulssicddianry garnet-

Znciss tongues atrel slhoves rart of tlhe paia anticline it 1lhic extreimic
enast, gives Oour interpretation of 1lhie grennernal struiectiire, 11 yvwlhint scens
o s conclusive evidoence.d

Fipgurc 11 Scctioer 12-1<, slhiowitnggy tswo infolded minor sy onclimzves oo f
limestcoincoc, Fretwvwecn anticlinnes T Earnct-Eineiss, o thoc MTanlc of tlie
oreat fold of garmnct—grneciss whichh is partially represontod ot tlice it

FATithin thhe Todwwards limestone braele, 1 1mile soatheast of TTalowille
(see mrenl miap ). 1 consideralsle 1ol of rusty gmiieiss is cloimed v
The structuire is clearly that oof @i anticiizanl dorne, sarreliced gz witiazin
thie limestoine as ot subsidiary si1maall assriclinnte i1x thie fBrottenn of 1tlice
Iimestonne sy ncline, and witlhh & wery 1npricd pritcln brelow ground ot
T>othh ends. I3udclintgzton also consivders, Ffromnn indepoendont wwoirle, tlaaet
tliec structure here is amticlizwunl. = The gencrat «lif) of thhe schist aicl
of thhe smumrrounding limestone is Lo the nortlhiwoest excert ot thhe onds
of tlhie dorme, where the schist pitchoes bholonww grresiiincd. At thhese praints
thhe limostone wing»s rowulel thae cnacds of the scliist xairl wAariatlicoas in
digr s=imilnr to thhose swhiclhh ave just breciy doescoriboed ocoexia.

1T N, W, Sunte Trofoiises Terniniceil, Zarl. =, gw». 3 3.
TP . . -
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Talcwille Cuts
Thhe IEdyward= bhranch of the ™Neyww YWorls Centiral and Tluaddsoin River
Railroad r1runs throul o narroswsw bhelt of linrd gneissces, Faorr o wnile
and o la=alf jus=t cnast of Talewville, oo halt wiliicly lies »withinz thie lisrie—
stone series nnud is closaely Dordoercd Ty the tale mawcd =ivne deprosits.
T hhe suriance «of the belt is moderately rugged muird the railroacd lxaas

nrade frecquent rroclk curts. T vy aof these cttts arce sqguarely acirross the
ends of mminor folds, awithh strongs vorthesrly pirch, wlhicly show oexcel-
Tently in scoctiocin. A sketely of the relations showvwn i one of tlienn
appears i fAigure ¥ 3, aicd tlhwe othierr is very simmilaer. The sceocion is

1vcnr thhae nosa of thhe fold so that, while thhe dipr on tlhie west lanl 1=
1norinal, that oIin tlwe cast s 110t et swuntgr arouncdd 1o prarallelisan

ITigruare Iz Socticon arcd slhootcly o f priteliringr disociiaal Lealel
to illustrate tlic imaznicer 111 whicly pitcly ciwrrices @ hod bhelow
=rownd ; fhe Iiae 2T outaerap of tiice ricdgre «»f resistzaimit rock
formesdl on 1I1e Ieft 1lauk of ftlxe amnaisnr initiclinne is wory
similar o tlic TiAacrgrin of tine sEarnct-Cuciss tramgrLic s
shown omn thhe sketch i fgure oo

»writh 1t, m1nd the coillitions seprresenticd are simiidar 1o 1thirase slicomarn
in section i —~F of figure 1O. Tlhe rock f:ace i the c11l 15 10 [ect
high =1icd rmaizy ymaels longzr, =o tliml a f0ledd o f nrocddoezrralte sixoe is hwere
shown, instead of a 1miere prlicationan,

Plications

Blany of tlhha (Grenville beds are intricntely contorted il pelicated.
AMTiller states it as lhiis exprericuice that sucly pplications are largely
co1nrfFitnedd tox Llze limiostoiie Tzorls.? s oswi1l exprericnrnce 15 so disa-

1L . cif. . SOS.
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metrically thhoe opposite thiat a spoecial point st be smrade of it It
seems to ns that the limestones show suacla strmurctures least well of
any of thhe Grenville bLeoeds, aancd thhhat the guart=ites, especially the thin-
bedded members of tlhie giroulr. =lwow thhenn hrwest. Sy oocasional
banded linnmestone, such as tlhiar showil i pdlate 1=, does show tliemm
well, but that particular picturce was talke1nn becnause of its exceptianal
nature. Such tlhwroughly ainnd bhreomtifully plicated Innnestoilnes as those
of the ITastings serices in Ontario consist of  sappid alternations of
limmestone amnd of para-gnciss, alxd ixot of pruare limmestolice 3 aoted =uach
impure Jlimestones do ofteily slhow plicntions exoalloirely.

The ewvidence seens qguitce conclusive thint tive Grenwville rock:s,
across the entire width Of thhe Alexandria 13ay, ¥Flaiunaond, Crouver—
neur and Russell guacdirangles, lice iz av series of closely phaanched,

iscclinal folds. On the Toaaasbory gpieaielrierizzle, jrist arortcthy of Tldersmnioin,
Martinn reports thhe (Gronwville as closely folded, witlhh sowmme folds of
unusual type.* O the Lalce I3onapasrte quindraunigle, mrext southh of

Figuare 13 Scection in railroacd cut mot far east of Talcwville, across the
L}

nose of a pitching isoclinnal fold i Tianircd Srcisses.

Gouverneur, Buddington reports similar Ffoldimgs. T hese are the
gquadrangles in northern DNew York in wiiichh the (rrenwville series
is best developed, most widespreacd, aiwl least cur away by ignocous
rocks, thercfore the guadrangiesx in whiicly the problem of Grome-
wille structures caln be MmMmost success Fually attackoecdl. Yt is Loy e 1mocted
that the observed close folding obtains across =a wicdtlhh Gf four
gquadrangles ; that a width of only six additional Quadranngrles ivee-
tervenes between the IRusscell gquadrangle and the IPalcoxzoic rocks
along the shores of Lake Champlain :; in other words, tliat 40 per
cent of the wicitlhh of thhe INew York Froecambriaan s comprisecd in

these four quadrangles. T 1aot 1thhen tlhe cpuaersy justifiecold - WA T
does the Thousand Isiands regioin el anad thhe MAddirondack reprios:
begin? SAs a natter of fact, iy scopxaration retweaesn 1lwc Lwo

T Op. cit., . SOO0-93-
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Tegions i prrarels founeafall Al wvrestoern ddistricr lanas heeon less deeply
croded tlvan rihie cast, and honcee sliow s mmore Corentwilie, loss igincous
roch, ol . sligiditly less degree of mmetaniorphissan ;. bratr thhere is a
gradual passage fro1ry one distryicr Lo tlhe atluwesr dmin all these respects ;
tlhies beloirg togetlieir i1n nll aspoects exoopt the topograpihical ; and
110 111a11 il drnevy a1 satisfactoary goeologic Lowmmiddary Letwoeer tlre two.

Tlie gFeneirral prollein of thhe sructure of the (Grenwville rocks can
be stated sommething afrer thiis fashion : FHlere 1s oy grryeat saeries of
very olcl, thhorouglily recirysinllized scecddinenits whicly, at least inn INew

NYork, rmests alvwazys o1n o iloor ol varions ppmnicous rocks, nll of
whiclhh arce demmonstralyly yowmgrer tlina i ik, suiced whiclh haawve innwvacled
it fromn beloww . Tiha prrescint surianca, iz the eastern ppart of rthe

reiIionn, conmsists el 1ore lasgrelsy of tihwe apgrneous roclks than of
the CCirenwville, aaned thhe latter occurs in Soporate mmasses, suarrounded
and encloscel by tlhe anntruasives. Ao is mnore Grenwville srermnmain-
inng in tire westerin hialf of tlie regricar, el iz 1l wwosternn tlaiael Gt
equals or oexcecds the intrnsives i surface extoerrt, arnedd tlhwe Cirrenaville
arcas are 1mMore ot less well connected witlhh one anaotiaer.

The general structure of tlee scepariata areas  suggests usaaliy oo
great monoccline. Mlwe ddigrs vary 1rruecir 211 svnnvesuinng o zuaael o zirmer se1ies—
tirmes guite flat, althougl uaswuallzy of 30 e ore; :uawel orver 1nmuach
of thhe Adistrict eqgual o1r exceccd 459, If i1lhe structuvre e crofiealfa
monoclinnl then the series has zin enormows, arn wzilresnirad o clriceic-
1Ness. WY Tile 1t is unaguestionallyr . very thicls gErougy o racks, swucly
thicknesses as w4400 Ffoct, olxtndned by cdirect imeasiuirveilicanit o oo
supposcd nmwonoclinne under unusualiy faovorable concditions, thiclke-
nesses sever:tl fold 11l exxeess of 1hoso of sy otlicor kinown scecelditnicii-
tnry growu], and thicknessces obiaopred by 1thie mmieasuair-clnacent of whiat
is confesscadlay onily v prart o f Ltlie soerries, ekditlier bhivse 30 sSilivariit
showvwitng =nuaud certiin swell-kinowar rocle tywpres whicly bhelong 1o the
smcrics beillg ab=soeunt iin the scecctioii, cai1xl 1iacxt T>ut thirosewy cdowrlst o the
wverity of the sugoestad struclure.”

ILrodedd itswclinnal Ffelids=s closcliy imitnte ammyonoclines, arnd can ot
successinlliy bhe discriminatad froma ey in cases i whaicly it is Jdid-
fAicult, or impprossilile, Lo recognizae j1ndivichiinl Trecds frexaa pplace 1o
Pplace. If we Tegarxe tlhie (:romnyville sorics as isoclinnnllsy folelecd,  we

r T their account <ofi the mncastrommncnit 3 this secilion Aclasns aswd EBariow
state i1that it is impossible ter cletermiine whoethor repetition by iscoclinnal [olding
Fhas taken place or maoi, as thwere is 10 hhorizgon snfiiciently well markecd o por-—
mit of its Treing recogilizoecd In a repcoitcedl serics. Thaey nlso gmive 45° as tho
averame dip. and state that, since {foidingeg has mnmowheore Trought ' the basc-
ment on which the serics was deposited, it mast e voery thick, cven if isoclin-
ally folded.



CEFoO L O™ L&k o he s B & Sy LOTTYITIR N ITLT R DIT AR AT ()5

are reliecved oi tlhhe necessily oi asswmning for it such prodigiocous
thicknesses.

MIiller has described several instances in which masses of Gren-
wille lie upon sy enite or granite after the mmanner of a rocof, in
which it seeims to lhiina certailza that the Gremnwville beds hawve been
domned owver the uprisitig 1nagginin, and tl@at ctheir present dips are
due to this doiming.? AMVe {dimdd 1o fault witly tlhiis interpretation ) it
seems to us obwvious that thhe great igneocus masses must have often
produced effects iix thre overlying (zrenville sucly s be describes.
The guestion is do these elfTects slhow prlainly thhat the priorr colndition
of thhe Grenwville wvwas an unfolded one TTiat <does not ses1ma to bhe
a necessary conclusion.

It seems to us denicnstrated tlhat thhe Grelnville rocks, i tlhre woest—
ern 49 per cent of tlhe Precanibrian of northerny INew Y orls, are
Prinched into tight folds. I1 scenis pprobhable thhat thhey were first
foliated 1wancder load metmiiliorpliisiig, @vuiwd subseqgquentliy foladed. 1z
seenms to us probable also that ymucli Of the folding toolk prlnce dor-
ing and after tlhe intrusion of the ILauventian grauvite—gncisses, but
beforse the date of tlic latoer i1xtrizsions. T lhese Iatter, of e aanor-
thosite-syenite-granite-gabbro scries, lack the proadomminance i tliis
northwestern region that they hawve 11n the enstoernn Aocdirondacles, arnd
occur mostly as 1relatively narvosw sills, wlhose positiconl wials cOoIr-
troelled by the (Grenville structures already in existenco. T he corn-—
trast betwecnn the two cdistricts is thouwuglit to e clhiicily Jdue to tlhe
greater erosion which Ihas affected the eastery onwe ; conditions such
as prewvail at the surface in thhe cast rtoday are thought to occur
well below ground to the west; the intrusive sills are upshoots and
offshoots fromm thhe greater mass of the intrusives Dboenceatia. P G-
depthh of =@ 1mile or two beneath tlhhoe surface of ihe Crouwvericur
quadrangle, it is inferrced that thoere would be o vastily greater e>x-
tent of the intrusives and much less Gremnwville, sl the Grenwville
would occur in separate patches amid the initrnisives, guite as it
does at tlhie surface in the east tocday. Theoe zone corresponding vo
the present surface in the west was formerls present in the cast
also, but long since disappearced through the agrenncy of crosiorn.

If an isoclinally folded scries, such as woe conceive miuclhh of the
Grenville to be, were inwvaded from Trencath by great, upwellirnig
masses of intrusive magima, the cdeeper portions of the scediments
would bhe pruach morce affecteol thian wonld thhose smiore remmolc. The
upper suilrface of the intrusions woulecdd boe waery irregular, great

2R cif., . BZOCG—O3.
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wedges of (Grenwvilic wowuld reinninn inn thie depressions between the
higher protrusions of the magninan, large masses of Grenville would
break avvway aitwd sink sormewhat iz thie avolten naass bheneath, and

these 1miassces woinld teranel to be wariouskiy tilteck. Sone of thhernm
would Iinwve their initinl dips steeprencad in e process, otlers would
hawve themn lesseinecl. MDlasses of thhie 1Iattaor rtype nuaght well apppear

to comnsist of uvunfolded soedinensts wwwitlas wersy goentle dijps.

WV e 1miust eitlhicr addnirii thaat the Ciirrenviile series hnas o stupoendowns
thicknress, 11101113 titnes grieinter tlhizun thatl ofF any other RKmnowwin sedi-
mentary rock groujy, or oclse cwnclirele thinat awiricly o€ it is closely
folcdecl. The only possible alteraative is Lo hwold tlhat wlhat appears
to be bedcddiivg is 11aot truve Boddings, and henzce gives a deceptive idea
of the truie thiicicnes:s. WNe ey ot Lkuanonww o - wvestipge of ewvidence
in fawolr of tlhiis coxcoeystion. Since thhe condition of cloase folding
i deirnnncnstrabile wowver a2 considoralsle rortion of northeaernn Noew Y orlc
it sceilnns to us reasonabxle to infer that sucly @ condition prowvails
over mmuclhh of it. Lirve grenntle cligprs 211l thice domming of Grenwville
nmasses on the intrasives wlhiclhh occocur locally in thhe casteriny regioi
may be duc to the tilting of certanirnn blocks intao mmore nearly hori-
zontal position, anicd to thhe tendency of tihwe Fntrusions to utilizoe
bedding and foliatioinn planes as their points of casicecst attacle.

It is 1ot contended tlhat the Gremnville rocks are ewvoerywilierae
closely foldecd, but it is urged that such fFfolding (does prevail owvers
sEreat areas. Mupgreerntiertt witly lilleer i1 his conteinntion tlhwat the Grex—

wille o thhe west is more strongly foldded tlhiam onn the east, is 11t
diffacuiit ; It from that 1t Ly e mmenns follows thhat Tiis wiew tlhxatr, il
the latter region, a gencerally nnnfoldaerd conndition exists is thhe true one.
It is in the highest <degree probable thiat the degree of Groenmmwville fold-
ing waries f[romnm clistrict to ddistrict ;) that close Folading jrroevails in
some beles, gentler folding i1 othiers, nlacd Hitle o nione iy yot others.
It is a part of the worls of thhoe Ffuatuare 1o specifically sceprarate andd
delimit the arcecas of cacly tyvpe. Moy swe roasscess merely enough
knowledge to indicate thiat 1the ihirecec Lypoes of siructuare do exist,
arnd that it is mansafic 1o gencralize apon thee structare of thhe whole
series everywhere, fromm the =structures Fostiisod 1oy @lziainan inn o limiited
regsioc. This applies ceqgqually o INew WMol auacd 1o Canada It is
true, howcocwver, that closce foldilnng oftein 1xrewails, @anad tlyxat i clis-—
tricts where the dip is stecr su1ad wheoere the assiyuamption of a1y ware—
folded conditrtion mnecessitates tlie Ibhxlicef in o prrocdigrsions thiclerniess
for thhe series it is highly probalz:le tlhhiat tlhiee rocks are really faldecd.

FPresent opinion in Canad:zny airzon the qgquestion may perhaips be
sufficiently indicatecd by quotations fromn: two letters recceciwved, one
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Erorra adarvas rrach ITancrait, 1hce IR RTINS ¥ e ealan WL a 21litler zanacl
IKniglit. ddnains writes ceuricerining the s-icaw of Finanicroayit simnacd hiann-—
=elf -

AhvTe agrece thiat all tlhat cann Ire said i i iy thie exprlorations whicla
have grone forwarad j1n the ironwville serices <«dluring the preriod of
approximmately o yenrx wliicly haas clapsed sinnce £lie pruablication of
the (Foology of Cihnadda i 186033, it s bheeenn ascertained tliat tlie
wiliole Cirenitville is 1m0t everywihere sharply folded as Loognitl reprae—
sennted 1t 117 tlze original CIrenvwille avean, Lut thinit tlhwere ave great
tracts of tlhha coutitry Gver whicly flie stisaitn o f 1thie Cirenwville series
are eitlicr 1lat or e 11dn vwery  gonitle tuidlualations, 1 l=ewhicre, of
corurse, they are sharpsby folderl, Tt wvlie quuestionn of tThe roelative
arens Of the shnaarply Solded ud the inr porticiis 3 Ltlwe =erices 1=
matter comncetving whiicly 1io deflinite statenaceint omnar lre anade ot
present.”

Miller and I<izizgght say o

Adthouvghh we studiccd in o genceral way Ltlhie uestion of Lokckings
throughout tlhhe Groenwville of southsasternn Catzario,. weoe neverlheless
Lhave nat atteilmploed for cleterFaine wwhiotlior close folds parccioiziinantae,

or whetlhrer gentle folds aure 11101 COII1ITIOAT . vt st 1hies sanrier tizzle it
sy be saicd tlaat, aas - ruile, the Cirenville Ihredds suirvw oecui1m i1 wortical
or steeply inclined attitwvdoes. T1n o worls we stridicd swithh s perodoaf
care theae dguestionr of folcding in Tmit twer =111711% 0 fiseemess,  msantely thxe
Mladoc area miid tlwe (Oueociisbhierror 13y rite aresx. Taa liestlas zav e tEiesere-

are exuamprles of wvery closce Folding miid also of groermrtle £oplclitgr.

MIiller states in acldlitior :

I have scenlr woery lhitele Crireniwille 1Tl 1 13631 ey «listarrisccl. Ka¥
pseudo-beddinng hhas sormatimes hoecil dewoeloproad wwlhiicly is confusiny
and might lead one to Infer that mociss eandd ot lxecin snaitrch distuari>ed.
The original stirructirre 171 tlhies linnestaornies vk i sone casaes boen
entirely destroyect.

I cornmment it smiawy e pointed oaie tlict thie: dlistrict i souvthoease-
erin Ontario, i swhicly BeTilter vl I<nigrdrte oyt wvisuaal steoypy odijgsss,
a1nd mmuch folding., iz clasely addjacernit 1 Lhe westerin SNaddirondacks,
in which our results arve oguite siniilnarr : 11yt {1y Lhae nore ensterly dis-
tricts ~which are inciudaod 17 (he Acdanes saacd taunrcvrvoft statemoent
largme sized tracts of wr11foldedd Crironrville ootz ; zenel thane W T, MTil-
ler contends that thoe general Ciroenwville i tlhe easterin Saclirondncias

is unfolded. There cdoes scec1ny griesunsel, tlhica, Tor concluacdding tlaat
along one eErcat I»eTt, comap»risiinng  tlhic- aresteirrtr SAarlicroncddacices zrancl
southeastern Onitaria. tlhic gencecral Crreizville i< ntiacIy Tafolecl. el

2T etter of Ddarclhy 8, 1gis.
= T.ocettvr of MMarch 4. rosfl.
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thrat i1n a more casteriy el considerable unnfoldod Cirennwille ocours.,
It is quite praebhalbhle thhat sonnc of the Gremwville o€ thha castern
Acdirondacks Is coanipprnratively o foelcledd, lhut ~asTacinr i fraguonentary
charncter is considercod. togeitl~e: witly rhe Face thiat aanaony of the
fragimenls =seenn: to Ihinve beonn comprleteIs Ihnrolsernt avvwny svned comn-—
pPletely incloscedad d1a tlae intrnsives, arick haswe prroalxally bxeen variowusiys
tiiteqdd, it sccimiis o s in tlhe hhiprhest doegroe tinsnafe teos contennedd rlaat
1 untoldedl co1acliticosn is 1o prrowniling once.

Granite Sills .

T hhiat tlic porprliyrictic granite of 1tTie oundrauanagle occwurs v =5ills lwas
already eein pointecd ot Crertain
hhowewer, leacd to tlhia bweliecf tlunit 111
sharply folded, wwas i1v snlbstzaatiails
wlienn tlhwe granite was 1ivjeoctaocl. 11z otiwcr weorsls, tlhwe foldingg is
olderr Lthinnn tTwe grrramnite is. Flaer grianite s5ills wwvere ot tipprecd ns oo
result of regrioirznl Ffolding after thhexy weenre intruagdded, bhut thhe granite
was iInjeclied into Dbeds alreadsy foldded a3l witlhy stceep dips,. aindd
worled its way vupvwarel Followizgr Llwe ddiprs.

The Grenville intclusiolrs i tThe =ills, prarticuliuly thiae large in-—
clusions It thhe Fleilrmon sill, give imgprorrtieirt toestitikoiay . T"alke the
Tanner crecek inclusion for exaanpelee, tha Iargest ard 1most signifi-

[esztinrers «3 F 1l oocuiIrrailces,
Crireriville sorices was aldrcecody
irs prroes=sont o settittrcle, st the: diee

cant of all. T his inclusion is nearly 5 miles inn Ternygtii, suedd i1z sawricdeh
Detween Xz ancd T2 mile. INarrow s it is, it consists, throuvughooat
its lengtlay, >f a central hand of limmastolnie, bhorderaed by granrivel —gnioeiss
on caclh side. Tlhe garmcet-pgnoeiss is ot ol 1the conttact 13ype Trut is
the ordinary» injectioinn giciss awhichh constitultes 1he goeneral ruan of
this roclc. 1T he inclusion

proesatts rreciscecly the SF1IN1e
combinnticolnn tlhiat is foulld somnmtheast oF Tocdwairds, 1lae
clinnes of limestone in garnct-graacis:s
This Tariier creck innclusion scaans Lo 135 1o tmmaquestionalsly haoovoe
sy rnclimnal suructurc. HWATIL: Tuie] grraanmitce workilggey its vy wirewrardd
along the <dipp it is 1ot only easily conceiwval:xle thiat tlie: Thottona o»f
such a marrowvw syrnclinnl trowugdy esigrhit rreaclily s101it thhhe ascending
imtrusive, but it is guite difificuilt 1o sce Twow il corriled aawvoid doingg =so.

Tihere arc n host of (Groenville inclusions witlhiin the ITTermon sall.
Most of tlhrhaoam are too small 1o gy on this scoale, thowgl: sewvearal
of them do apposnia- o thoe rmayps. TIreirr strikes anecd dips are in
harmion» withh one another andad witlh 1those of 1lie Grenwville brecdds
away from the intrusive. T"he grzutite shiows 1Hi1tle ssigrn o Ihiawving
exporienced the pressures which would be nmnecessary Lo so sharpls

strivcatural
IUTTWCOIT S
w11 thhe 1Tanlks of o Inrrpgpoer folcd.
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Torlel a1 thiclk seclimientiuary- sSeries. 1t laziss 1nsncguresss Licranzn I Trcre-m
sgueezect. It is somewlhint foliated, arnd the povrplayritic febdsprmaorrs
are somewhat gealnnulated, ospecinlly locally . T lic rock as o wliole,
howewver, is not niuch crushicd, nnecd the great nuimmber GFf 1he big pos—
phyritic feldspars slhoww little or 1o granulation. Tlhie vaoocls laas uwurnn—
dergone a certain anount of commpressive stress sinnce 1is dnnjection
but nothing iin companrison 1o whnat it wonld hhave expeoeriencaed Tancd
it beeinrn folded anilonng witly thhe Crxrennville boecols. Jrust hraoswsw, s s result
of suclhh folding, a syi1iclinnnl trowrhh lHke fTiant silong "Famaoer orceek
could have come into existeuce as an inclua=ion i ils prescnt aiti-
tude, is guite bexyond our powvwers to inagrinoe. Jit socuims 1o 11 qQuiitoe
clear that the concorcdmice of =mtrilkke el <ligy slioswwn by all 1thhe 1as-
clusions points to the fact tlhiat 1he present surfiacoe
very nearly at the exirenice stuammnmit of the grransite innvasion, that it
is practically @11 yvet belosw growuiied, (Tt tlhie grranite =ills roepreseoint
the extrenite upper Nimit of tlwe inrtrusionn, that clee Crrenrwville inclia-
sions were <cormparativels ondisturlbhed prares of  tlae oled
bottoms of dowinn-folds in tlie overlyiizyg scdldincaats, hawviilge silisuosce
precisely thieir present attitude it tihie titne of thoe grranitce Inrjoection.

T he stirructure shoswn by tlhie scecdinmacents at thoe camel fF the =ills,
wirere they wirap r1round the intruasive as ithouglh pushed ount of fthe
way by the rising fluid, secizi Lo us to proriirt 13 Lthhe smumme concliaisioas.
I1h particular, such conditiomns s are foulnid ot the soutlhy el of e
Reservoir sill secina to uas explainable on 1no oltlhwer hayvypothhosis, 1Taes
Grenville hoghack there, already «<described, is o structuire conawxli-
tioned Dby the upper suir-facoe of thhe prrzanite indtrursiwve. TThen tlre
thin selviage of greenisl: syenite there cimippliasizes tlhids comnnchousion. 1t
looks like a wvery narrow chilled bhordaer, louat can
some differentiation tools plaace within tlhhe =111,

OIS UL LGS L B G

rerxerxl, 11lacs

ot boe sucly anless
aftar Ftrunsiconn bt

prioi1rr to solidification. 13c0tly bhostresnr aarcel tesysr of 1lre sill wro ex~xproscdd,
howewver, and there is 1o Rigrm of such difTerentiation asidae £fromry tlie
chilled Dorcca. 1T"1ae: Ihottoinm of thhe s1il 15 commposad o thie siuine-
granite as is thoe 1Lop.- ITr th=z s1T1 li1:ael Trecny origriziaally flaat-1s-iagr, 11—

truded nm1o wundisturbed, unfolcded {(Tre1nwville rocks,
dernce wolldd be clear that no «differentiaticoin lhad takon place, el
we should lack any reasonable explanation o F 1lyve cliilicel Trosicler. Tr
the intrusion ook place innto rocks proeviowusly folcded,
entiation in the sill would not take Pprlace pnraltlel 1o tlae terr> Aandd
bottom of the sill, or rather parallel 1o thie underlyinng and over-
lywving sediments, Hut rather i1n {he horizontal plmaaae aand, exceept Fooar
n DmAarrow crillecoa bhorcder, mestihuivigr ot grozimiitle avestalesl Toe frrxuimicel i the

tlhienrr Lthe owi-

tlhen AdifTer-
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uppEer kit Of Ltiwe steeprly o dmclizazesd sildl, tlhize prere swledcly is todaay o
posed asr the surface, aind the sy enite would be fowilrd well below tlee
suirfaca.

It thercfore secinix to us that we hawve in the (fouverneur guad-
ranngle an exaniple of ono of the syenite-granite bodies so cormmon
i1z nmnorthrern INew Yoarlk, in n2rany of whicl: the evidelnrce is absolutely
clear thhat they represent differentiation phases of the sasne rmagmaa ;
that here the uprising nagilia caoamne into a cover of closely folded
Grrenwville ; and that because of the close folding somewhat aannuasual
results were obtained. Crranitoe =ills are not conmola. Caranile
coITMIMNOonly worlks upwiard 1rratlwe: tlhmn sideway s, 1so1ax 1he top of
granite bodies numnileroils dikes work their way uprwaarced, bat i theseoe
closcely folded rocks here the risiitgy granite nitilizzecd tlve beoedlolings
Planes, already steeply inclined, as thhe casiest apawinread jpantias, =o tliatc
what would ordinarvily hayvoe been dikes hoervre becomie =ills, Llae
niain bhody of intrusive hore is centicrely brelow grotwuarcl. Laz tlriese <ills
we lIhawve mercly smiall wupprising tasscels froa thhoe maoadiir aanass,  into
the overlying Grenville cowver. Tlre Grenwville was Ffolded brefore
the tiarmre of tLlhhese syenite—zryranite inltrwusioars. Ll rtianwe >F foladding
was no douly» more nearly coincicdent witlh thhat of tThhe carlies aoan-
Phibolite and granite intrusion:s, here called Toasvtareret iz,
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IECONOMIC GEOLOG™Y

General Considerations on the Occurrence of the Ores and
Minerals

The area covered Dby the Gouverneur quacdrangle i1z sowutliowvest-
ern St Lawrelnce county is a notable mineral district. Tle bounds
of the mineralized sectltic1nn somewhat exceed those of the map it—
self, but the Gouvernceur qguacdiangsle is cenlnntral and fFfaiirly rrepreser-—
tative of the gemnreral character of thhe entire distrvict, Py of tlae
minerals recorded iin IPana’™s Biartual and other referenice worles on
mineralogy for St I.awvwrence county mny bae found within tlhie arcea,
and some of the occurrences are aot duaplicated owtsiclae. I v las—
tricts anywhere inn the eastern part of the country prowvide so ouach
of wvariety and interest to the student of miinceralogy and ccolnnrolic
geology and at tlhhe sanie thnire inn smuch accessible nuiicd inwviting on-—
wirciniment. TFPractically all of the important localities tlhat avae on
Tecord are opencd mines o guarries or prrospect workinges, situatoed
rithiian ;i howur’s distawtrce at 1most from the wvillage of (rouvaoerirewnr.
T his place is Ihreacdqguarters forr miost of thhe maining opoeralions 11
progress inn lhe district aand tlice gernneral comnmmmercial center For wosti-
ern St Lawrence county, whicli is a fertile agricultural segrioin.

TThe Gouvernealrr area, ns has been shown by Cuashing in his (dis-
cussion of the geology, is a ppart of the Adirondack prrrovince, which
itself belongs really to the Iaurentiain regionn of Coswmceda. Thare is
no close connection betweenn the A dirondacks and the C(zrecn niolrri—
tains which are separated from them only by thhe Champlain bhasin
or with the Appalachian systen: in general that embraces all of 1lic
other upland and mountainous parts of tlhhe State. 2> 1he othor
hand, mno natural break intervenes between thoe Camnadian ¥ oauvrenntian
region =213¢d the A dirondacks;:; the same IPrecambs-izsun formaltionas
may be traced from the interior piateaun disirict of St F.awrencco
county across the Gouverneur shoeetl muaiad tao thrhe Flaoauanmioncd  and
Mlexandria Bay qguadrangles swhence tlhiey oxtend tor the St Foawvw-—
rence river and reapprear o1l the nortlas irank to sparesndcd owt west sarxcl
north owver an immense tract in OQuebec and easterin Orntario.

T he relationship, mraturally cnough, extends alsao o tlhee mainerad
occurrences. The closest simntubnlarity exisls il regarcd (o mrany of
the deposits, like those of talc, pyrite, =inc and iron ores, fournd in
the Adirondacks and the part of Canada nortlr of tlhwe St Tawrenico
river, evidencing a certain uvuniformity of gcecological surroundings.
TThe compAarison. hovwvewer, mmas 110t boe pushoecd ser Favr ;as 103 ameclicnte
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11 diderntity Of condcdditions i the two rogions, for the Aditondacks
cowver a simall arca 11 comparisoilnn witlh the swhole Inaourentian high-
Taind and are lackiinng in representatives of somme of the imyportant
formations of thhe area to thhe nmnorth, as well as, of course, their aasso—
ciated miineral deposits. Tlhere is no basis on geslogmical grounds for
expecting deposits of mnickel, cobalt, =ilver or gold i the Macdiron-
dacks, sucly as give so considerablce support to (liao mxdniang induastry
of easternn Canada.
The rocks of the Gouverncur «disitrict bhelong to the sanwe fornaa-
tions that characterize the goeology of the intorior Aadirondacics, as
has Dbecnn explained alreanidy 11n thwe precoeding scectionn of this report.
SAlthough there is 1thhus 1wo line of doemmarcation existings anywhere bhe-
tween the highiand properr alnd the aren uander considaormation wihiclhh
Iras nn surface of low relicf 11ainly bhoetweaor thwe limmiils of 400 and
Bo0 fect abowve tidewater, thore is aa consideralloe <diffeorence ap»paar-
ent in the goneral distributiolnn of thoe roclks swihen tlhicir outc1rors arc
outlinned o1 the niap. T lre imxterior Saelirondack s e constitueecd
pPredomiinnntly of tlxe Ihard 1minssive rocks of ignireotis origin, tlhaane i,
granite, syemnite, mamorithosite aiwd thaeir gneissic phases whereas the
lirmmestones anid schists of tlhie Grennwville scerices a2 subordinate
role. I1n 5t Ilaawrence counity the crelatitons are so Faua clisongred tlamn
the sedimoentary bedds of lih1nmestolnle Caarlla) scliistss, el Foelads-
patiiic or gquartxzosc reproscntatives of the Cirennville haoewver ;A itm-
Portant sharc in the surface goeology, sprre:uwlitng out arowndd Crouwv-
erncur in sever:al considerable Leles thhat altogether cowver 1maaore than
one-lhalf of the surface of the quadrmnigle. The basic igilicouns rocks
of the gabbro-anorthosite divisionrn arre vnirnportant areally, and the
niain represculatives of the igiveons olass arce granites soind their ofF-
shoots of pegrmatite.
There arce probb>ably at least twwo varictieos of grranilte of
periods of intrusion reprosceiatod i1n the clistrict, Il
dominant sort is a rodddislhy coarse wvariety whiclh CTushingr calls the
porphyritic granite, cdistinguished by a consideralle conicent of hlack
miica, a nearly massive lhalse, suied rather largre prinnk o 1meddish Tefed-

scprarate
Ir»y fzaxr the pacoc-

sSpars. It is a fairly acid o1 guartzosc roclk and shows anarkeoed
Ppowers of penetration and absorpption inn countact witlhh thhwe Gren-
wille schists and gneisses. Tt intrudes and permeantoes practically

all of the Grenwille rocks except the itmestolne,
only occasional pegmatite «dikes, and is muacly the most conspicuocus
individunl clerment in i1he goeology of Iargre sticetches ofF thhe auren
through its appearance v Innuunmzersalb:le small hosses aongd nmetworks

wheaoerecin there are
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of dikes and stringeirs that always stand out in thhe natuasral e
prosures on account of their fresly appearance and contrasting color.
The map can give 1no adeqquate repiresentation of the widespreand
developiment of the granite since the inndividual outcrops are usually
too srmall to be indicatad o it Ti11 the anggroegale thoe=se simiall ofif-
shoots bulk very Iarge, so tlhiat tlhe granite reallys is a0 greater factor
in the geoclogy of the district thhailnl appears Lo Lthe airenl aang:.
There can b»we no doubt that thhe pporphywritic granite hhas plagroed o
considerable role aus 1minteralizer-; it laans been itntdecd tlhwe miost elfec-—
tive agent of all the ignadcus 1mnaggimns i rthiat capacity. Tis Prowers
of injection aiid assimilation are everywlhare inn evidouiea aonvongs the
olcder schiists and gunoisses, atxel o contact witls the Tihmmestones it lins
oftenn effocted a complete baraenlintg wpr of the carlronmnctes, witly, the
formnmation of saecolncddary silicatoes lilve <«lioprysicde, trernnealites, RBrcrria-—
blende, phlogopite, tourmmaaline otoe. Tzt 1he soluitions annd wvagprors
given off by thec magiin il the cooling pprocess cireoulated for con-
siderable distances from theciv source may be hheld aas cortseiny azel ¢
is to them no doubt thiat thhe woilrs sl bodies £ opuesirts suand pogr—
matites whiclhh occtutir throuaghout all of 11w Carenwville aaver Ley Twey 70—
ferred, as well as the scattoerced ococlrirrrcuncaes of 1thae silicate maiizcials
inn the Iimoestone. TTeir nigrencys d11 tleer Foratantiaon o F 1lie z=ine vl
Py rite deposits is not so clearly cvidencest periingps Firon freicd olwser-—-
vations, but it is made fa2irly cortain l>y stucddies of 1lie miineral aassa-—
ciations as saill bhhe bhbrouwugsht out Inter Iin the cddescription of thosae ores,
MMiost of the mminmernl occurircitces of scooilaclary 1xypoe are tle 1re-
sult of this ignecous activity, altlhwoungh it does 1ntaotr mecessarily Follow
that all of the chemical subhistances represcrtoed inn 1hweir constitaition
were contributed by the granite. Tlie soluitioans sencd wvaprors 1liag
were givernn off welre powoerftt]l solveills, caprable of atitneling thae
existinng mineral combinations in thhe 1rocks=s 1throuagh whicly thaey cir-
cuilated and setting uap 117cw ol1aces 11101e =1alile uvsnaeler tlice prrewailings
rhysical conditions. In somnme instances pprobably the changes haaave
involved little inn the way of new contribuations, the solutions hawving
collected the warious materials Juring theoir progroess withia the
country formations. T"hus the common adiner:al pmmppuaritieos of thhe
lirmestone are combinaltions of lime, 1magiacesiae aricl silica clvicefiy,
wliich all may have been contribhuted by these rocks, whiclh vrisuallsy
contain simiall amounts of silica, aluaindinze, nragrnesize, i17onn oto., le—
sides limme, I their normal Jdevelopriatcaid. IThiernre IS So1ne puestion
as to the actizral transference of mmiaterial Fromanm thhae igprmooils naEngEgmnnas
in the fTormation of silicates ko trenwxliitce, diopsicdae. enstatite, pihwlogr-
cprite- amn«l crthiceni-z <310 their olzs=s, which cie-csrr wv-itteing ilre- s-rale-rea-e-erprrcs
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Trescl=. It seems lilicelx. haowoevyer., that at least amuiclh o thhe silica re-
guirec for tlhxwec formmanation of suuch compounds hias becen conurilbhuatedd
by tlhzae irmneoirs mialoerials @0 1lwe wide distiribution «f witroowes @aiad

mAassive white guartz, certitinly o bhe traced to the granite guliite as
1nmauach as ther proegmmntitce, is 0 noticealbile Ffentuire ancad shaowvwes thinie Llwe
soluticns carriced larvge aniounts ol Ffrec sifica available for colnbin-
atioiy wwitly Ipovses. T axr the more comnmplex silicate:s, ainnd particulorlsys
those colltaining suaclh wlemments as fluorine, chlorinnte suicd bhovrozr s
casc1atinl ingradicints, ir isn evenl miora necessmury Lo asisumne ilie granr—
tivipraticsin o mrrxaginiatics mmntterials.

T he: mmdincralizario:r sy e characterizeoe 12 grenzeral as of corrtanct
13 1rC. Naotrt adlwvway s are the occurrences along the 1mzurggsinn of the
ranite., as wonldl e fnfesred] prerhiiags Ffrony 1the use of tlhae wored
*feonytavct 77 i1t tlhiis coninection, Dl thes e rowhoere voery voemote

£ 1111 Troxclicrs < ¥ tlhaavr 1ol 31" it il =laorest = TS Lo i bhere
u=ecd i1z 1lrer 1y -ornncl S 1oy Fraclic-iii o vandlaers 1T2e 1T RS Tthezean
1lhie Torcu= o1 rositicdr of mavvinnoeral cdoewoelaoprsiiaenit. 1<1-caaan tlier  wwvicle--

sp»roend ocotrraentce o grranite olilves o ziniel stritzggers o dael 1Teer 111711381001
i1 wwhich 1hie a3reznrzr havs drenclhicad tlie oldes Crironrwville silicsit e 170
it 1vimias T it ferired tlraat thoere sarre large bhodies of grranite helosw 1he
surince —— the prresent eNposures roepsresouitings ocuily 1hheae tnpner ountly-
ing parts of the intrusion vwhich imainldy coaldacdd anwed soliditiecdd deepor

«Ioywwrin i the ona-tla,

C3E z2ell 1the 1aochk formatioris, tlhwe Crirenmwville bhods, annd especially the
Timestolnes, e oSt suscoeptibhle 1o tlree zuvcticoorn o F mvrineralizing agren-
cies. TIis 1s owing patrvely to thaeir phy<icanl chraaracter, ingcidont 1>
1lacrin jreafritecl 1ol Jooclele-cl cornicliticon: witlh tlhhhoe minituerosiis oprenisgss 1luas
TP1rodvicles]l feorr the sddimission tnied circulatiienn of wwators, anad parily o

tTicriss chamiicnl nature ~wwhich  rmeonclers tlies1ir 3o oie=ily v 1oz e
clherical rerretivarr suracl solzitioaar, T lier lrmreslonoes 7o pyaariizsrrlarlays
rane 1o chonrioeal surtiacia. swlic-rmeanns 1lhwe scohises s prieissos. comna—

Paaxseed Targresly of cpuizertz a11el Silicateos. e mierre rasistarit 1o 1this -
MNMuence.

Geology in IRelation to Prospecting and Mining
o1 the Iocationn and proelimminmary el sty o the aninerid depsosits
nf the ddistrict, tlhice 1mrost wvaltiadile gruicle i< thie groanlogricael 1magr wwhich

accompanies this report. TTiaer1n thhe nattire o1 1T roclk formiations
depcecnds prizmnarily tlhie character of tlhoe minceral deposilts associatod
withh thein. T"hiis is @ prinnciple thiaed ogrpelics wvery goenerally o nvin-

cralizecd areas. Tt 1= anilso i o mmatter of obserwvaticon that prarticalar
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localities are closcly roelnted 1o certain =pecint greologgrical conditions,
such nis nniay be suppliced by local variations in the rocks i regard to
composition o struactural features. O FfF Arst immportance for the
prospector, however. is the discrimination of i1the rock Lype. £y
whiclhy the geological minp provides the gromnteral lzasis.

Broacdly, thhe roclvs of rthe Gouverncur aren £all into Lwe  riilin
gEroup:s, according to their mietliod of origin, tlhie one sedimentary arnd
tihie other igincolis. The firsl @miyoil)s commiprisos the Grenville series,
and is made v of formmer snandstones, limestones, clays and silts,
now replresented by qgunitz schists, crystalline limestones arnd cddolo-
mite. @Zi11<cd various gneissoes of which thie garmet-gneiss is o typicat

mmerrilrer, Thhe scediments wwere prrobabhly foarnmnied in suaoccessive bhods
in @y ancient sea. and they nre propoerly gropsecd intto ;3 single sesries.
thhe oldest of all in thhoe «districot. 1TTlrer =ereaticl o1 Iir1COnEs £ rarii]d COol -

sists of thiae redatisly pori>lnyritia granite mared its 1ntinicerors pregginantitico
offshwoots, thie fine-graincd gancissic grranite, arnd 1tlie gacissic grabliro
or amplyribolivte. AT rever tlhhye ipgi1icoins nrcmbhrers sare in carttaaclt watla
the scdimmoentary proug>, Ltheir soelationnn is it maasise as oo oas thhe co-
ditions cominn e <dercerinmined ot all

In the »weceding pages it aras poinitod ont 1lant thhe porpliyvitino-
graite has influenced tlie formmnmation of cortain mmineral Jdoprosits., ¥is
contribution ~wwonld aprpenr ter Innwve hrec1n two-—-Falal - FlrsEe, oS thac
Parent source of neEansy quarts wveins mandd Ppregninatites awitly Ltlhweics cosan-
tained minerals, and scocoircd, s o mvinceralizing agent by wvirtue of Lhhe
ot lipsids ancg wvapsors tlhhat weroe agrivear oIT T2 Lihwe angrinaze ion Jts
cooliitgz stages amnd that by rensornn of theair Ineal swivad orarent ofF sol-
wvent subhstances, like fluorinne, chirforine zriael sulypplaaar clioxicde, woere aalbxla
to take up atkd transport ymaterials guite resistant o ordinary proeo-
logical processcs. The mineral-ltrenrinng water=s and vapoirs circulatedd
outwai«d and unpward from: the invading nagman, Tf1mon regions of
highcecr pressure arad hweat to thhosce of mmodoerate doejpsthh i1 wwlhicly coaa-—
ditiorns 1may hoave aprperoacherct tlrorse ol tlhwe sweriace. Tas tlais circuila-—
tion theair solvent capacily wonnldd have <lirminishied witls ddistance From
the gratite miaggina @ detpyositicairn 2 F the miinaral suabscancoes Tollowwecl
as A necessary consoguence along the patrth of thhe circulations and
11 reversc oider of thelr solulbilitsy. The scdinnteinnts fry reasornn of
their opeaei textlires, their favoralslca strmmaciures, o1 Flicir chientioand
1MmAatiire, swoeilre 11wrre aaccessilzdle to the Iniovemicent of 1lie amranrecval solbna-—
tions tharn thhoe igrmecous Formmations, gencerally spoaklkingr, sunarl were thhe
collectilte grownad for nmhamsayy oEf thie doeprosits.

The Dodies of poprmiatite aticdd cjusniriz stariced i thhe cloaose=t ryoelation
tey the granite. Jairy coertain imstances tlwey zmre Isul oz i fTorociatial plizase
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i ilie graazite itsell, ooouriiaag withiizn o o1 the borcders oi the sep-
arate iaistrusions aird showing 1more or less griraicddation frroinn Lthhe one

to thhe othher 1mianterial. Sauiccly inntcluaded bLodies hawve, thhercfore, & rather
imdefintite bhoundaiy . IDDilse= 1116l s13wall Bosses of poezgmunatite also occuar

in all of the otlherr Torniations arcd particuilassr-ly those of tlie scedimen-
tary or Srenville _mo1tics g ithoese, s o Tuiler, lasvw e slairir bHhouvndoaries
against the incleosiiigr rroocks maad the bhoutndavias o l1on ngggroena tar hanve:
Lesn deterrniinnecd by linnes of wentlinoess i Lo gl s vreprrosentedd
Ly bocddiinngg =stiruicliazreess, Jorintgs o1 [aults.

A ddiflFerent type of deposit that resualted front the granite invas-
ions is roepresclaloecdd by tlie silicate oxes witlhiinzo thie limanestoraie breeeloess,

especinliy thiosce Jianestones thhat are of nangliesiznn charactes, M hve e
thhe carbormnnte rToclss oooiiam i1z 2> I11100y Ler Liie prriiiziztes,  tirey n11c
likkerly 14 <wolatniig silicirte i1puaritios, 1watalzliy trcimniolite, dddopi=sicde, orn-

statite ailcd towvtrininnline, T places con=icderalsle bhiodies of linnuesiboirae
Inawe bee1n conwvertecd imnto v jruare trelizolitle <olisssi. Sricls T R R E]
zomnes wollcd appentr Lo lintwve Leenn foriared Iy i oariagelisizgy of cortanin
elements of tlie granmnite, prarticulanrdlys silic:as ¢ aalsecy Ivorzr. Iresioriy sanacl
Aurorine when presennt), witlh tlhce bases, lHnaie anricdd rasagmniesing, jrroescent
it tlhe linmestoilless. Tlhiey nire ocountactancetarnorizlhiice <ddoeposits fin tlaae
conmmolr classification of maineral deposits. ™13 §angrGrilitiat e o101

procdduct of this group is fibrous tade, whiich occours 1 thier BColwirads—
Swvlvia lalke Himestone belt d1n iriinszinite assSooeliaticozsry wifly trrcenaolite.
Local alterationm of the tremolite, mncocoreapzzinicel Iy rrervicarw-aal o2 0 Iinne
and taking 1y of wwater, has prroduacecd taile, wlsiels oxftean reetzeizns 11aes
Pliysical characteristics of the traamolite ™ Fixr zan siawwiliiis poroce=ss of
change mmucly of the diopsside origrinnally ocoiirrisgs d11 1l Jaarze-sieraze
Thas been conmvertoecd iizto serpzentiinie.

The Zinc-rpyrite deposits =K Ltinc RS REEFIE MR B tlissrict 1laat fjuaite
recently liawve cormnce i1nnto rroainincnncce o thie grrosediraticnar of xilie azre
tracealslce to thhe miaincralizing iflaacizce o F 1l rrmitle exxaeroisersl
during a Inter stage of thhe coallintg prrocess thann tlhe contauct-riweta-
morphic deposits. TThey faver Lhe oimnaer bhhorcdders of tlie limoesionoa
Ibelt ard the rmore imiportant deposits tlxus Fierr opremncecd e witliin
zones of the country rocle tlhaat coartaizz alstiracizeaat siliczites. Soranac
occur i close proximity 1o talce. Jre=micdes silicatas ariel carlionates,
tlhhe gaunprue contains snaall armounts oFf harite auad inore o less Frceo
cquart=. (Df comnsideralile practical inmaprorizviice: oo thie 12311lingr: and

smelting of the ores is thhe =s=maall couvtennt of laanad mminernals, galena

T Smiatlr, Lo X, Fr. The Gennesis <f thoe Talc IDeposits 3 fF St | ETEREE PR T s
CCowunty., N =Scehi. exf Mlintes CFomrt.. v, T, EFe S, 15, 333 —.3 1.




CEECCPI_LDCE™ Cr 7 T HIT T 13 LFYV IE R N ELTER I - TP NoaT- 22 e

Lreisigy 199 @s5e211 §3r WO 1X3111134 ¢ 3T praaa i iorias. s Is expskaaimiee) a3my thres
section on the zinnc deposits (pagcec SO, thhe ores are il the nature of
replacements of the wall rocks, thhe ore-bearing solutions lhhawving
effected a chemical interclhinnge betw oo tlhwe oarbonate rminerals

and the metallic sualphides. 3y this process of deposition o laxgoe
openings were roeguirced to gmive roocima for thie ore-brodies but the

~waters formnnd thieisr wvway alongy nnrrow fissures andad joeoints, whiclh theys
widened by solutiocrmrr of the carbomnate imiincerals as they precipitated
their content of sulphides., Thhe ores are characterized by o close
texture and uniforinaty of size of the moetiellic mancerals, 1lie iraddi-
wvickual particles beinge approxiiuvaatcoely of thwe sane size aas the nin-

erals of i1thhoe gangue. Il ores were deoeprositod it considerable
depths aind were later exposceod Iin tlhieir prrosent positions by crosion
of the limestones. T lhe nwost favoralsle ground forr tlhieir occuir-

rence, other things being egrial, is aloungg the cdgres of the liimestonco
belt, »within the 1irst few hundied foeot fremar Llie contaact witlh Ltlhie
granite.

Pyrite, alone or associatecd witlhhy py-ryrhotite, is founned i vworknlsla
barclies i tlie Grennville gquartz sclhiists asid garnet—-pmneissaos 3 its doer—
ivatioin pProbalbly s Leen sonnewhat analogous to the zinc-pryrite
[$3 S =T-1 e gmneisses anel schists tliavt iy powrite: iz aliuundiarzoe Tiivwe
n considerable adrmixture wills granite. It is 1wt ddemmionstradsle with
certainty that the gramite has contrib uted the iraonn for the produc—
Lticn of all the pyritc o1 thhe z=iinc Foi- tlhwe prrececdding groma)> of cde-
posits —— but its influience inn stimmulating arnd increasiigeg the salvent
effect of the circulations that acconiplishecdd thhae mincerral conoentra-—-
tion 1may at least be anccepted as fairly establislaiecl.

T he relation batween the larger features of tlhwe distrilsuation of
rthe rmineral deposits o111 1lae oxe Inazicd znaedl tlhe nintmure of thoe con-
taining formmaticons on the otlicis necdds liauellzy 1o I furzrtliear carrslia—
sized. The hoslts of practically All 1the valuanble oroas ol miincerads
arc the iremnville sediments., TPegrmatites a1l qgunrtz weins occur In
the igneous countiry, bhul even they aare rathier more prominent in the
Grenwville as offshoots of the gramnile. T ammoestone is Ltlhie «distinctive
countirry for tnlc aarnd =inec ; the scedimontaiery (uaritz-silicate rocks for
pPyrite, pyrirlhotite alacd graphite.

Tf the conditions sarroundding the colncentration of tlhe ores =aaicl
miinerals have bhbecnn corrcectly interpsreted, certain dedurecitions thhat
are of importance o the Mmining aaudustry niay e naacdde as Nnoecassary
secquence Lo thhoasce  comwclitiors, T e coancontraticon in general has

Frecnn effoectect 1oy [aot aiscending solutirens hiaving Llhicir sourcoes at
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considerable deptlis. Aus a consequentce the deposits are mnot likely»
to be shallow i the sense of DbDeing limtdbdted to a restricted sucrface
zo1ne, characteristic forr ore Dbodies formed Ly downward-amowvingr
surface ~waters. I3t 11x the case of the =innc and pyrite ores the
mineralization is possibly coextensive dovwnward witlh thhe deptlis
attained by the folded schists and limestones or so far downwyward
as these miailntain thie sanme chharanctoeristics physically aud chhomaaicallys
as tlhwey have necar thhe suriacco. T"lwis wiew, exprroessoecd by the writer
inn the period of thhe carly miiniingr opoerations ot ISdwards, Inas Dboeein
confitnied iz prart Iy thwe resullts of exprloration to depthis G over

1000 fiect. Sanotherr conseqquence of  tlie method of oririn is the
uniforimity in the content of thhe ores aaad theair physical maoeake-up
irvespective of the depilis from whiclhh they comie. This also  is

not usually the caose witlhh concentratiolns by susrface wiaters whicl
are apt to show marhked changes within sather Fimited ranges of
depth. Tlhe absence of wvug:s, caves and open fissures i connection
witly the =zinc oves is v furtlhicr characteristic comnectecd switlhh theinr
malimer of origin and one that contribhhates Lo crolwomy of anioning
and exploratioil.

Ti1n the stiwdy of the #Hiceld structures of tlrae ore bDBodies and thhe
country formations, it Is importrant to note that Lhe period of greneral
miineralization was inn thhe early IPrecmanibirian, sul»seguent o whicly
wwas a long perviod of erosioiy that terminated only witly, the opening
af the Caimbrian period aldd thhe deposition of thhe TPoetsdana sand-
sSto1re. T his prolongred erosion was decepn enough to plance down the
surface to a nearly uniforny level, cutting avway a great but unde-
termined thickness of rock:=s. T ihre folded structures wlhiclh aac
exemplified so well in the Grenville strata inndicate that the region
before Plaidnyatioir muast have been fairly clevated ailrnd nrocunlainous,
and it is probkable that many thousainds of feet of rock are repre-—
sented in the croded continuations of the {folds indicatecd bbby 1the
present attitudes of the rocks. i suprerficial mineral deposits tlhiat
existed previous to the erosion period were necessarcily carrioecl
and dissipated.

The FFotsdarm sandstone whicly: is foutnd here and thesre rrastizrgs i
nearly horizontal beds upon the TPrecamibrian formmiations is bHat
remimant of wlat was ounce a thick cowver of enrly Paleozoic strata
titat includecd wvariocus shale and lhmestone inembrers as well as sand-
stone. Tt is omnly in recent tinmes thhat flhe TPrecawmirrian surface lhhas
reappeared frorm unnder thhe nmiantle of the recdcled stirrata. T his period
ef burial swa=s ollte of alimost stagnarnt «<oiacditioeirs for mincralizaation
it thhe Precambriainr svithin the (Fouveritialiy ntresm. T here a»wWwaetre o

R
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new Jdeposits Jormed of anys impportancee, nlicd thhose alreacddy existing
were little modificd during tlhwe interwval.
Comnrseciieintly the ocourrerice of IPotsdart has livtle or 1o bearirgr
upoy the existence of mineral deposits i1n the maderlying: FPrecana-
Brimziv. There is tlhie =sanie Hkeoeliliooed o [inddiinge theaeany uvnindoer  the
m=aidstone s i11 the exposaed foriaatioin=s,. otlwer rlaivgrs bheitvgr eoguanl,

Iist of Minerals and IMineral T.ocalities

Erraelittritnanra Lor 1hie cddoescripticoas o f tlhe dloprosits of ecolioiais innapranr -
tattce. bricf nreatiomnr swill Trwe mnrmacdle oof e wvierionms arnrinerals srliicly Traewe
becn mwotedd sus 1niative 1oy tlwe district swnel ofF tlicice loxenl  occtirirciyco.
lre lisxt of mniaieral sproecices for thoe dbiistrict emibrrnces a Inrge naaonber
tliait Twniv e 1103 sprecianl walue indunstrinally, as iy et tle aasoeafall wondun-
crals grenerally constituate o1ily a snnll projwsrtioin ofFf thhose swetiianlly
Kiitoww . ATlwe wicizvity o1 GGouwvernoeur linas prowvidaledd suoarrrest svrraiys o b
1mminier-als i1 thoe svaess afF ara-staadlliz=oel suiael taniecesivaraidsrr rlayr=ticat Forrmaia=s.
lit1ler tlazatr Tain =erwee]l e a1y nnrte-rmind Far1  Jrr117g3co8e-~ <ad
ser thizat suar cr1ywttlaear-zelicran 37 1lae-
thieir orCOLITTrOeLIICoT 11151 RN v
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scilientific desoripiioy o illustration,
inndiwvicddual sprecics wwith inTorratiori o f
serviceal;:le to (lice stuclent il caollectar-,

ITn thhe comjpzilation of tlie mminaeral occurreinces innforznation
el cddroiwin o sone extent Frront puabdlisiied sources, notalbily I2aniac’s
MManual wliicly is wvalunblce prrincipally for the data abhowut thhe carla-
discoverics, romn flie reprorts of thoe [Firste (Geological Saunivwvesy of TN eas
York Statce anacd prarticularlsy thosce Ty TTSrnmimrouns aud Becols, el Froamn
Vo hwitlock™s INew Y orlkk NMincecral _ocalities.*® The last-naniiccd worlke is
the miost complete i1l its referennces to the mineral occuirrrciices of thheae
district that has appeared up to the presemnt tinae. T e information
thus bDiacdde asvailable lhas bheen =suprplecmentedd by obhservations 1 the
district by tlhie writer in thhe course of a Acld exrericiice thnt extends

lins

througlh 2 pPericgd of naany enrs.

A letlhouglh attention  is restricted gcecncecrally to Lthiosce ococurrelnnces
witliin the Ifmits of thhe map. aa fow laocalities of rrarticalar interest
that are found iin the boirderinngz arcas will be included, £or wlhiicdh
Cromaverineirr would miaturally be asedrl as a Dase by aany one inntenclinve

to wisit sucly places.
MActinolite. This ~ariciy <of
developrnient of thin Ihladed and GGbrous crystals in thhe walls of the
talc rmiines in the tovwn of ITdwwvards. ¥t has the same methhods of
occurrence as trermolite,. thhe comirmon paremnt miineral of tlre tale, ancdd

zrrzapaliitrorle: ocaiirs i cbhiauracLeristico
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differs in appearalnce ormnly in its greenisly color whiclh is traceable
to thhe small content of iroir in ferrous formn. The crystals occur
in felted or mantted intergroswths=, oas actinolite schist. The country
rock i1s limestone, bunt jprorpliiyritic granite appoars nearbs.

Adbite. So<da feldspanr is prrescitt 11t somme of the pegmatite bocdies,
as one of the essentinl constituernt=s., I associnted usually with
niicroclinne ai1id 111y bhe intorgirowvw i with s perthite. Crace of thhoe
localities where Dbotlh varietics arc foud in large cvystals or masses
iIs at thhe quarry now bheing worked for polttery spar on thhe roarc
hetweeir IRicliville statioil arncd TRast De Kallh, 3 anilexs nwovthoenast < F
the forimer place.

Acommphibeoele. “iThe aneimbers of thiis 1mdineral fainnilays sire 1wnenitisaneocd
mncder tlicir specilic mnames=s, nis far as Lthey e 1recognizod. .S eme
actinnalite aancd tromolite. D NVariowus alimmmmiinous sanphiboles are rop-
resemnited. of ~whiclh the oxanct conmppositicon ancd 13 pre linis ot oo
deterimtinecl. {Onc of tlre colnmniiecily fornms is of grrocitisty colaor 111 peris
matic shapes, to xe classced prolbhwwably wwitly thie waricty proaargrasito. Tt
iz foluncd in thhe linmestones, often associated »witlhh treniwelite aricd cdiop-
sicle. YT.ocalities are the Calvin DfMaitchel farznzn in ITast Tie Kall», tihe
zinc mines at Edyswards and the wicinity of T alocwille. TOuavlvar girociy
or black amphibole is an himportant ingredicent of thioe gncissces @ one
of the gneissic rocks develaopceccad o1 the borders of thae TZcdwvwards

i
it

Iimestone belt consists Iargely of this mincral anmd is <described Iin
thhe first part of the report under the nmname ° amphibolite.”™ Tt is
believed to be derived froinm gabbro, inn which case the aumphibole is
probably deriverl from ann aluminons ppyroxeinc. Tilnck o171 grrecoil
amphibole is also a1l accomponniment of some of the (Frrenville schists.

HSAspatite. Cryvstals of apatitce. srrociaisly or voclelis]la 322 color, si1aanll
to fairly large Iin size. occur in the crystalline limestonoes, niofably

in the niarble quarries uvuorth and southh of Gouverncur. T1ie ocuana-—
ries just southwest of thie town haoave supplicd examples of the nisual
six-sided prisnis, terminaltecd v thhe aanit pyramicd, 4 to G inches longs.
Boeclk * records a crystal nearly a foot long and sweighing 78 pouncds
from the IRol»duson fairmni., towin of TTannuaioilid, which is osrtsicle 1he

Timits of thhe map. This Iocality is prerhalps thie same as that listocd
by VWhitlock as ncear Del.ong’™s milis.

Msbhbestos. Fil>rouns trenmiolite, or Dhrittle avsbhoestos, 15 130t 11nncoi-
mon in the walls of tlhwe talce mines. oinlte or both of which may he
constitfuted of tremolite schist. It is also to be scen in othier lime-—

as a development of the nnornnnal tremolite. T he flexible

stone areas,

>Rz
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asbestos, or chirysotile, is a1l vccasional accompaniment oi thwe moaas-—

sive serproentine disseminated througl: thhe Fdwards limwestone. T he
occurreinces arre of 1no comnmumercial interest.

Barite. Iar thhe =zinnc wores of the Ifdwards districr Imarite is goia-
erally prescint in thhe forimm of sniall crystals o grains intergroyswi
withh tlie calcite. Tan thhe ove-foirmiigyg proocess it has beciay prartly Te-
placed by the sulplhiide 1miinnerals. The prescice of Darite is not casily

detected in the exouaumnination of the ore altthhouwueph it slhiowss rcecadily on
crushing aoinnd sceparationn as pracrised at tlwe 1mill of thoe Nolrthern
Ore Company, whicli repoirts thhe presconce of 7 1o 3 prer cennt of

barite in the rrmun-of-i1mnine proacdiiet. T_arge cirwystals are reported to
occuir at Osborin Iake. i1 1hoe western part o [2e TKnlbh townsliigs.
Biotite. TTiis occuars widoelsy i1l the prramites,. ppogmouiites aradd

gneisses of the district s i essential conapoicat. Jwrpre pplates arce
obtainable in the coarse-grained roclcs. 11 Twars 110 commeaercinl value
for electrical purposcs owing 1o thhae iron content aincd is toao nearly
opague o be uscelfnil for stowe mica.

Calcite. Althougly abuindant i the linestornes mricd uaar-bles of tlie
district, good ccrystallized spoecimens arc 1ot oo, The noted
localities. of whiclhh there aare mInny in western St I.avwrocnce connmly.
are all off thhe Gouwverneur shect ; e IRaossie aarwed I lhanarsioricd loeancd
miines whicly are reaclhiadd in a short drive fron (Gouvernoeurr, lasaave [dro—
wided grecat quantities of orystallized material, some clear auiel alixngaost

of optical grade. TIDescriptions of thaese will l»e founed in WVwWhitlock™s
Calcites of ITNew YWork.*

Chalcopyrite. T liis is w1l ooccosional Jtygrroecliceit o F 111> Py ritac
deposits, but never an irmportant one.

IDatolite. The only occuirroice tlhat Tinas hwewon zolteel is o the
CCalwvin vliitichel [aarnn, 111 1o tovwin of T3¢ Kialls, mimntentionesl iy 1lie fol-
lowing paragraph. It is rather uncormmmon at that place.

IDiopside. (Zrocil Py roxociie Dbelongsinge 1o 1lhhe Mlicrprsicdie spyecies
is prevalent as small dissciminated craystals or ngoropgates in the lime-
stones, particularly those of the Todwnards cliscrict. It is the parent

rmyineral of the scrpentinae. chiaracteristice of eIy o2f the 1nIesioine,
and in thin section is obserwved to occur ns nuclear particles s11r-
rounded by serpentine.

T ransparent, well-formnmeocd crystals of gom cjuaality occurr on the
Calvin BDTitchel place, 3 miles northeast of Riclhwville Station. town of
Fast IDe Kalb. The prismatic crystals maasiire as muclh as =2 o 3
inches in Iength by an inch across. with single terminations. They

TN, Y. State BMMuscouiry RToermioicr T3, 10T
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occur along crevices in a guartz-bancdded dianestoine, associated with a

green anphibole, and rarcly ~wwithh dawvtolite. They were collected in
guantity Ly D”Mr MMitchiel and sold to mineral collectors atrnd for gent
cutting ; the cut stones have a light grecnn to grass gpgilreciy color and
considerable brilliancy . aabmnost thiat of preridote. Caystals froman tlhis
locality are figarured i IDana’s Delooawial. They ouvre uniqgue in proerfoec-
tion ol qgquality of color forr WNew W orls State. M fow curystals have

also been obhtainnced fronr thhe Cicorge TToster farnn, 2 mmiles east of
Rich~wville station.

IDolomite. < subordinate ingradicnnt o f arzost o 1he crystallinie
Limeastones or numrbles of tlhie districr, whaere i1 is intergrown  witl
calcite and only distingruisTiallce 1w clhhiemmicnl analysis of optical tasts.
The Gouvernicur mmmaacrble contains 10 jeer cent o1 2= of the 1asiuaeral
annd the Tfdwards limestonoe couasideralde amorce. T Tae wwhiite maarble
near the Rock Island Sclhiool, 3 miiles nosrthy of (Gouvernewur, gquarriecd
for bhuilcding stone. is practically prarce dolomite, containing about 2o
rer cent of magnesia (2.7 ey coent roguired by foirmaala ). ATIhis
locality is given facrthher imcatior i1n tlwe section dewvotled o gumarry
minnterials.

Enstatite. Tlris nrineral iz conunonly crecordaed in tlie worlks s
mineralogy as occurriigr witlhh the tale o f Tocddwaacels el TPow ler, aussao-
cialed switlh treni1oliltco. Tr iss 2117 1111ccr1111110311 11riticeral,. lwowvwoewer, inn the

Twriter’s obscrvaticit wlhiclh ox=ioencds 1o all of 1l prrincipal tade mmidnes.
The only place wheroe it Ihas oo fotirel i qpuianiity IS s 1 roaspr»ecl oo -—
Thalf mile nortlh of the Ifdwards <ine 1miine. whiclh shows A snall owutr-
crop of enstatite schist, miacdde 1113 orf @11 intergrovwitihh of hladed crystals
that lhave a Dronzy appearance artd zsure partiaily alterael tor tale, Tia
gc1teral, tremolite is thhe anvcestral source of thhe Lalc. ot PPy roxone.
Fluorite. Tais is ratlier raire for tliis district. Tl oornisiienn in
the Rossice arnd DWiaconidy loacd mmines, aunel §in onne or two prlaces occiirs
separately in masses or ocrystal agriyromates inn thhae limosteanc., 1"t
town of Blacoml lhhas yicliledd seoase fFmne exhilyit spoecinienns of barigght
greenn fluaorite, of wwhiclh a lai@me cpizaretity {735 to11s 3 carnre Freaarr o Tereand -
ity discovercd inn 1880, and shosvwoed onlies of tlhwe aminesad aips tor fa foe

aAcross. IExamples of this occurrencoe zsaaroe inn 1Tie Siate BTuasoiinmn ot
Adlbany. ¥1n tlhie (Gouvernelirr seclion it is u 1minor constitucnnt o»f soce
pegmatites.

Galena. Tlhie =zinc ores of tlhie Tocdvwarols clistrictr ooitaizn o o sireltd
proportion of lead sulphide or galenn inn mechanical admiaixtiare with
the pyrite and bhlencke. At tlhie Todwarels miine itself . it is <l

occasionally prescent in visilhle fori, bhut specinmcens fron: thhe 3WAWilliana =
shiaft on thhe northersnt cinicd not ttcommonly afForedl oleavapges ofF thhoe
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nrizeral that nieastare 111> Lt o incly across. Tluwt it is 0 oot
of all of thhe ore Lo the extont of n fraction of a pPpoerr cent is ewvideuwiced
iin thre 1mill treatinacnit. foirr ot bannd of tlwe gray galenna iavariabIzs
apprents o1l 1lie cormncentirating tnble above tlhie splmmilerite. H1x the
Balhnat ftarmmm i 1lhwe southhwestern ppart of tlice <dstrict tlieire is a weiin
i1 wihiickh maleinn constitutes A irmipoirtoote ingroecdicint and wlhiclh once
wraes worlkecl forrr thiis mdnoral, ratlier trlanin for =ivze. THliis ot rroiiae
is reporvrted to carry o litlle silver.

Tlre prrinciypal occurrelrces of gnidoerna i St Toawironoos oottty alte
feww mniiles out of (jouvernceiir aricd ofF tlice liitmits o f tThe nnag>. inn the
towvwns of IRossie aanel BvToaccoxiaals, T leen ceriisisi oo fissure wolirs, Frommn oo
few inclieces to = o1 3 foect  wicle, intaorsectinng 1lhwae T1*recaanibiinin
g1ioisses atnd corypsinlline Hinestonoe aicd i3 one or two pilaces thoay
extend uvupward into the J7olscdant saontcdstone. "TUTre graviprtice: consists of
calcite witlh so1nie fAuorite and Loritoe, while chinloopyrite, spplianloarice
ancd pyrite constitiire wwwitlhh galeiiin tlzer 11rctiellice ingrrodionts. 15111y
thhe wvuags arnd cavities in the wveins lhave conie henutilnntly erystallisoedd
exaimples of these «difFerent miinerals, awhiclh stre scarcely obradirad:le
at prese1nt ovwing to the cowiiigr nuawedl Aklings of thhe sliaadiis, e Toal
hill wvein 1near Rossie willage is snaicd to hwnwve prrraodaced 1625 tons of
lead in tlhre early period aof miine opcerations whicly startecd abxoietr 1830
and lasted for aaliout IS5 wCars. The WVictorina o1 TPoaadaec miine, in tihwe
sanie wvicinity, also was worlked cuite extensively, the wein Innwvinog
been followed to a deprth of 3oco foect asicd zn 111ill aairl sinelter Iaacwvinagr
been erected for treating the outpuit. Ti12 the towvwn of DvlTacoilmslhr galecian
cccurs at DTineral Poinmt o1n Biack lalke. ainy old nmiiningr locality, adso
on the farm of F. I£T. TTarner, 3 imiles northh of Brasic Cornoers, swicl
on the Downing,., Pennock, and Jones places nenr IPMierces Coriicers.
The small size of the wveins preclucdes tlhieirr practical opcoirationy For-
Tead at the prescnt titmie ; but their relative content of galena nay bhoe
fairly high.

CGartet. (Garitet is COoOIVITYION i11 thhe Grenvilie gguieissces aoricl ol
granite contacts. It is o constaunt inngroerlient of one 1mmoeinbor of tlhie
Grenvwville, a garnct-gneiss that occurs jnn the scutheasternn prart of
the gquadrangle, morth and soutlhh of JTidwasrds willage, thhe garnet
being distributed inn small crystals and rroundcdish particles of pinlkc
color im a mixture of feldspar, qQueartz ancd mica. O coecasionally the
Farnet attains half an inch in diauancetcer, but asually s mmruacls simialler.
The developnient of garnmet as a reaction mineral in the wicinity of
sranite and pegmmatite is a widespread phenomenon aacd s lhaoardly
necessarys to refer to separate localities.
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AW bainnd of very ricl garitet rock, about 2 mmiles noretly OF Lzouver-—

neur o111 the rond te Peabody bridie, has beenn thhe olrject of some

nining acliwvity . MAbout Too=2 the (Gouverneur Crarnet and I.eacdd
ATining Conipany sifarted operations inn thwe locality withh the purpose
of producing garnet for abrasive wusos, T he garnet iz of pinkish

color arnd probxmabis almniaaniditce ;) it occowtrs i rouncl pparticles that awaer-—
age 11DL Oover one-guarter of an iuch diameter brnat are wvory plenti-
fully cdistributcecd so as toe costitute fully one-fourtla, of the ciilive
trock niass. T e other ingroedicuts are Dhrighit green suid thae comlri-
nation of caoalor makes the rock a striking once when scenn i fresh
sSpecinne1ls. T1 is 1o doubt a developniennt o f Lthe (Jironwville gneisses
and rescmbiles very much one of the (Grenville roclks conntnuaomly asso-
ciated witlhh the graphite Irxeds oif the coastorin MSadirondncks., L lue
rock is richer in gnrnet than that awvailabhle 111 most places fornr
guarrying, but thhae mineral is rather too {ine to serve i1lhwoe purpose of
a1 abrasive, afterr it lhas beeinn sulbanitted to the necossary roduactioanl
recuired for its separatioi. Thie quarry lins ot bhoonn worlsadd forr
2 nuinber of yeavs.

Graphite. T lais 1miinterzal is guite connoln i 1l soedhinsecnntouarys
schiists of the Grenwville serices, 11 ~which 11 15 dissconiiniataed i sinanli
scales or fAakes tlharougly thhe bhody of the sclhists, constituiling poer-
hlhaps = o1 3 per cent of the mass. Tlae schist halts of Lo Fol~vvarcl=—
Syilwvia lake district annd of the (fouwverncur pyrilte bhelt eaxcecinlify £lais
metlacd of occcurrence. Tt is also occasiowally to bha scocoiy iax €l
crystalliine linmestolnes or marbles. So Ffar as is known, there aaroe v
deposits within tlee gquaclirangle thhat seemn to merit attontion fromna ol
economic standproint ;3 only one or two graphite deposits i1 St Tooaow-
remnce county have bheen worlked to any extont, thae principal opersaa-
tions centering ©on an occocurrence of graphity-r scliist necar TPopes
ills, towvwn of Hamnaiond, which siclds a crystalline prroduact of Honoes
grain than the eastern Acdirondacls graphiite. T'Tlhe pyrocluact from Lhis
mine has been sold for paint purposoes.

Greenockite. The =i orcs fronnr the T etlwrzirols elistrict Tanaw-es
bLeen obscervaed i a foesvw Instances to have o contingg of o greciiisla -
ryellosww eartilhix sulrstance tlhial reacts ferr can«leriivama a11rl Jazas boon
identified as the sulphide grcemnockitoe. Tt is Eoirnncel on the wearthieracl
Joint surfaces as a DRloom, the result doubtless of partinl decoin-
position of the splrmamlerite swvhich itself contains little more tlaoan a

trace of cadimiurz. The presence of thhe maineral was fArst ob»servect
by the writer in the ores fromm the mmine of the Worther:n (Ore CTona-
PAana. (Good speciniens were loter

cxllectoed frremun tlre IR T1uodes prop-
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crity mnear Lalowville. No ollhwer occurrences of this mineral ssei1nn to
Ihhave been recordad in the State.

Hematite. IDeposits of rTed hematite are associated with the
Graenville scehists and limmestones artnd have bLeenr thhe object of mining
inx years past. In somne instances they mrvre sinply the gossann or

woanthiered owutcropy of Lthe parite and pyrite-spphalerite ores; this
scerris ko be true of the ore localities inn the viciiity of IFullerville
and Sylwvia Jake which once were worked for thie supzly of tlhe
TFullerwville furiracco. MSbBouit s amnile cast of TTullervilie, 22 thie sawveacd
terrrace whiclhh here is underlain by linnestoiite, is ooz old slwaft vlzat has
afforded some soft cavthy and bhard hemnatite, wiltly nore or less

wlhite gguaritx= adinixaed Svritlh it AMonother locality is the =inc prospoect
on theae IJominion Coimpany’™s pPpropoerty, just east oF “Sylwvin Bakhee. Fa™

sonft earthy henaatite was mminaed lhhocie solre 30 yoars asre, Lthhe ppriae-
cipal opening lbweeing o it o the otitcrogr of a lenis or shoot of the
ore wihicly in deptlr zecame clhiarigrod awitlhh thie sulprhiides of ironn sawd
zinc and thhuas unsuaitable To1rr smieltings. EF.ater exprloration stiowed
thhat thhe chalnge progresscod ity Jdepgsth. =m0 tlhaal prraclicenliy analtered
sulphides were taken i tlhie pprospect shiaft ot a depstly, of roo feat
or a little moreo. T e occurrertce of haimmntite within tlie linmestonce
belt, 110y serve to indicate the prescenice of salphicles.

Other deposits of lhhematite occur in thwe Grenwville sclhiises, sis ot
OOre Bed school, inn thie southern prart of IDelKallb towaasihiip, sunnd meanr
TTowler. Thie scliists f1n wihichh it is found ave payvitic, but tha oo
itself is frece of sulplittr alnd not appavrently cddirectly relfatoad to the
Py rite. T e coccurrences are of lHttle economic imnaprortiuawece iin tliera-
selves, althhough they illustrate a type whicly has playeedd o considar—
able 1&le in tlhre iron industry of this scction. Tlie miines of 1tlae MAuaat-
werp district are found in association with pyritic Cirenwville scliists
and along thce contact of the scliists arnid orystalline limestone, itlhe
ore Leing a replacernent of these rocks formed thirongly the ageney
of undergrouuad circulations. Thhac Trrintcipal inrcs sty situatecd
along a ©belt that Degins Just northh of Anvdwerpy village annd externdds
1northeast, parallel withh thhe T, W & (T3 railvond, tor ey tle IRossie-
Gouvernciir towin line; thex inchuade tlwe Tdick=oax, €2l Stovling.
MMMorgan, ecne, Caledonia and Clarke miines, fromny sehiicl alooggeiles
a large gquantity of ore has bheen minad.

I.irmonite. Bog iroinn orc abounds i1a many psarks «of 51 Toawrence
couanty, where thhe sluggislhh strearmrs arnd swasnrpr»y arcas favor ils
accumulation. The fowns of Gouverneur, IFowler, Canton, ancd

Brasher have wielded furnace matesrial fnn some quantity during. tize
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ciFrpe vwhen local simelting oPerialicaiis wWwaere 117 Profross 40 O GO years
EV- 2% I.imonite of S30o1ngy NAalure oCurs as grossaar o1 the outcrops of
some of the zince deposits of ITdwards, notably the VWhite property of
the INorthhern Ore Coanapany.

Magnetite. TThis miineral is an ingredicinat of the crystalline silicate
roviks, prarticuviniiris the granite iniiicd =chists, but it s mor kmowr: To
acciir 111 workable satiouant somywhere in the gruuad>angle. "The large
cleposits of I3lciisaoina ATines are ol 1tlre limidits of the map to the south-
it o) Bl zerals,

MNMicrocline. ATIaFs ¥ ozl inapcoritiiiat o nrivieral in tlie parpplizritic
eranite n1icd  its peoegimaltite otfshots. [v & «wifiecar inntoergErovwn witly
alirite inx prerthiitic avrrangenyent, sl is ilie principal feldspanr ima the
griarrics mwaear Idimelaow, which seroe cdlescoribhed seprarately in this roeport.

Muscowite. Adthiolggrh this ocours in granite aand 1o & minor es~x-
teinit i1 the pregnimnatites, it is 110t of ecOoOnomic iImporltance.
Oligoclase. Occurrences of t1his zmineral owre 1:30edd Il assSoci-—

ation witlhh somme of the granidlte anadcd pegmatite, i the smmme 1mnnaies
s rmicrocline, bt in smaller annaowmnats,

Py rolusite. Gooc? speciments of fernlike cocrystals of  pyrolusite
are fourndd as an jncruastation of the tale schist i the TZedwards odis-
11ictE. MNo. =212 mmine, Talcwville., yiclds abuncdant yspocimoens.

Pyrite. T he occurrence of this important mianeral is describecd
=cparataelsy. Tt is wicdesprend i cortain ¢unrt:» schisis of the Grezr-
willel

FPhlogopite. Thiis occurs in smmall scaly orrystals rather commamonnly-

inn tlic limesione of GCouwvoerncocur amnd oitlhhhor sections, arngdd, isx Iargoer
shewts as a contact minceral associated witlhh olthoar sccorncdary silicates
like amphibole, woernerite, «Jiopsicle auniad titanite. Shoecots mmicasLteringg
N inchoes or more across were obscerved Ty thoa swriter on thoe wasta
dunaps «of No. =232 talc mmine at Falowille.

Pyxrrhotite. TThis =a_Rccoinrraizics (»yrite 113 somoe aof the deposits
Tovind i the Grenwville schists. TL iss mmore particularly abrundant i1
thhe deposits ountside of 1thhe (Gouverneur guaddrarngle anicd nmotably tTiosce
at Pyrites, south of Canton, arnd at the T airdlaw prosp>ects, aoanr
CIxtrow, soutlhiywest of Gouverneuwur. It myny carry o little mickell

Quartz=. N arious forrms ocour in greal abuandanceoe. It is found
craywstallized i vugs arncd MIssures, and particulaarly §inn the (Grenwville
quartz schists whiclh constituie thhe wwwall rocks of the pPpyrrite doeposits.
FIandsome crystals have beesnn taken from the mines of thhe St Toaw-—
rence IPyrites Company at Stellawille, mncear Il ermon, just off thoe
Gouverneur sheet. T he crystals are simple combinations of the unit
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Froris=zvi owaicel pea rawiiai«ll P I SEwer fPi1i1ti, wildle oy vIilreous, OCCuYsS wWaerys
widely 111 wveins thint e rsect nll of 1lie rocles aancd auvre 1most cormnmon
around the borcders of the porphyritic granite. Tlie guanrtz has the
clharacters of magimatic gu:anarrz ; it appoears in prractically pure bodies
@Aancd i3 combination saitly feldspar as peoegmatites of waried comnna-

pPOositiory. TThe occurileciice of qqunrtx 11 the (ironville limiestone where
it prroduces andoed aaiel ribbedd struceiires is cdescribed 122 the cearlier
1»@urt of tlhiis report. 11 linnestoire o1l thoe bhorders of Sylvia Iakoe

cspecially alzotuids in guartz swlhiicly stands ot aes white nnonocks
ancd reefs abowve theae sur face.

Cllrere o jasproer are occuasionalla i evidence arowd thhe =inc
cdeposits of the JTldxwwmirds district. M considerable b»ody of chert
occurs o1 Lthie limestone sidegre thiatr is onasinicdad a1l WNaortbieray Oro
Company, just 1norily of Idswai-«ls.

Serpentine. Tlais mvinoeral aboulads 11z e Idcddvwards limestonce bheoelt
as nodouiles arad Dunches oenclosaead 1hxy the carbtiornndos. Most of the
serpentine, as sSlioasvar e Sanayiley,! is pssceucdoniorplric aafter «lioprside,
where:nns t:alce, the oithier inajroriinut scecoaclziry il in tlve liimre-—
stone, iIs derived f1 >y trentolitoe. S precudline whitisly serpoiatince,
seemmingly of low iromnn conte:nt, is found in L gpunrry i 1he linmestolwe
arezx 11calr IPexlody Ibricdzre, 1nortly o f (Fouvnvoriicuir., Mocordinngm tes

local accoounts, thhe minernl wanas thhougrhit Lo e tandoe aad sonie of 3t
awas grotinad arcd sold for the smance jpruarposes For o whicly txle is ern-

1»loyvecl. Tt is mnmoaticoenidlx- Tiaavircder tliniin rala aaid Thas rrather» an oily
luauster.

Sphalerite. (ODcoccurrences arce nNotedd in the Tead weins of IRossiz
aa1ael B Tncomb s nan accompaanmnaentt of galena, pyrite and chalcopy—
ritc. T the IZdwards «lisirict it is nssocianted withh pyrite ancd occuirs
iin replaceimniont bocdicos i1n the Grenwille linzestonios. These nivee <lo-
scTilicd el=saswlhicre wtunder fthacinr oxwear 1itlo,

T alc. Clrizaec of 1hhoe indpprortant ocoarormmic vainerals of tlhe Crotiver-—
et clistrict is ralo. T1 i1s resoeryoed for sppoecial desoripticoas.

Titanite. ITair-sizacd recognizalbile ory stals of  titaanite are fouwed
i1n soarice of Lthe limestone—@gprranile oo1itaoels, s 11coier 1iie Caourwaerienr
miarbhle guarrics soutihy of tlxes v illaigre Aavacl i3 Ltle wicintity of No. =254
tolc mine, Talcwville. 11 is nssorcintltocd witly clicrprsiche. 1reci1nelite,
wernerite ancd toursmaline.

T ourmaline. This is quite cormmnion in wihite, IDbhrraowin and bhlack

crwvstals, as a sporadic ingreslicaat o f tlae limostoneoes wheerae it Inas been

T (Genesis of the Ziic Ores of the 1odwards Idisiricit, St Toaoarconice ol
™. YT N, VY. Staie BMiurs. FIul. =oT, I IR, . 17— 18
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formmcd by contarcl aclion withs 1iie jeos a1y itic granivae. 1I’crlhiaps theae
best lknowinl occurreilitce of tlhiis 1ywpe, froi1m which lhave coune nlost
of thhe nmniuscunl specinceinis thrarc bhear the locality ammme Gouvoerneur,
is on thhe Neescec farni, = miles sowthhwoest of IRicliville, o1 vhe IRock

Isiland Sclhool roacd. It s <described i somme derail by Cuashing on
Page =o. Good crystals of Dbrovwin ocolor are also to be had fronmo
the IRiylestone marble gunrry. soutliywest aoif Crouverinetar. XFlie Dblaclc

wvariety 1S 1 COMIINIGIE AcCcoIsaninicnt «xf thhwe proegiaarite lrackies, nll
owver the district, so widely senttoered that specific ncentionn of fhhae

Iocalitics SceCc1Ils WUINMIICC OSSN, sha o constituent ol vhe Chrenwille
gucisses it occnrs 111 wvarions colors aaid Toenlin o snany foirinn 5o pers
ce:nnt of thhe entive rock 1iinss. £ Sce pagma 2.3

Tremolite. Tlais maearniber of the aumphibole growtgr is abuancdantlys

developred aloiaig tlie Deormrcdders of somnioe limmestore arens, pparticulzii-ly
tlhe Tocdwards-SxyIvin Ialke Dbelt whoare great bodices of nnenrly puvrae
trenmolite in thhe forinr of crystallinne ngrrregates approenyr oy 1lxe corar-
tact and [for somnmnce distance towvwarcd tlhwe jtteriosr ol thhe Inelt. le is
usually white i1 color awilxwd cddewvelojp>edd iz lorrgry Dlacdldes or aceddiloes witls—-
ocut crystal teriminaliioris. TTlaer cr3y sials e so intaerlacedd thhate ihioy
malke a wvery tougglh rocls, althiowuglr i 1lre miass the Fattes aprpreiinrs 1o
be of sclhiistose strticture. T3nands of thhe treniolite mniny bhe trracoed Toar
long distalnices paranallice] witly 1tlie strilse orf Clae limestoanae, 2511 of clice
tale mines are situatedl alongs thhoesoa braaridds, witly tlie freanoslite Loriir—
ing one or botlh walls of 1tlhwe deposit.

T lre Ppinls or purplishh £l of tremmuolite, called Iyaxzgronite, is
Thandsome 1minneral whiclt coccurs in thhe walls of thhe 1nmines g TTalc-
~ille, particularly on e souilhiveoesternn end, aracd inn thhe mmines srear

Syivia lalke. T arge massces of it are still avwvaadlalhlce i1 tlhheae raocic
durmipps of tlhie ©lcdd Ulnibdted States Tale Company ™ mine.

Wesuwvianite. Tiie only locality so far recoirdoed for this mniiner:al
witliinn thie gy THinits, i 1 o1miile =<aouatly o f CGGouwerssaiur, probal:ly ounse
of the marlxle guarrices. T e Focality is mmentionadd by W hitlocc ™

WM ad. T his miineral is founcg i association willy bog Iinnnouyitaes 1
some of tlhre TSadrvards nnd (Founverncul OcCClITrreillicesS.

W ernerite. Siproracddic occurrences oF wernerite nis ;o comntiovel min-—
eral are reportaecd fix Lthe Groenwille Tlhmostorpue:s. 11 is ohsarvezzl av T ale-

wille annd in the (Gouvermnenr ammarble guearries,

I Wew York MMinceral JT_ocalitiz-s. NLOYL State hTuw. 211l. For, T3, 13 TEL
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Zinc Ore

Sphalerite OIS 11 Ccorimnercial o qpuiiniit ity i1 tTic [SEELE RN R RN (%
IfTcdward=s, Taloville, Sylwin Iaotlce zunizl ol othier placexs swithin thae Fime-
stonce belt thhai sStretches aacvross 1l southoeastern COrT11et 1T o § tlhie
Grouvernewrr qgurniniclraeeigrle. 1is «DBistribution Dbrondly confornis with

thhat of the tale ~which pauvriicularly fraivors tlhie Troraloerinnes =zone o f thoe
Inniestolres 11ext 1o the grranite aid anphifaolite that 1inidt tihie Tiane -
sto1ne o11 tlie 1nortlhy il sountly siclens,

BAdindng of xine i11n 1his «district hhoegmin iz e sprrizsgs eof a5 zennel lris
boecin inn comntitnacoiis Pro@meress since tlicea. Tlhre prrilicizrnl  opreraatioas
have boeon cartviecd om Ty thhe INoertherin COdre CComprany whosoe mines
anicl 11ills sire situantoed Fust ouvtside of tlie willagre oOF I7edwvwrizreds o tlre
Trout Ilnke 1onct. T his propeilly: wias {15t prosprected suaidd cdlewalopecd
bx TT. ™I. Willinans, wlio alreoeuit 10303 wwesess 1130 clhiswregre o> f iroay anininng
operaticins i Lthwe Aantwer)r «Jistryict zoaed Tiset ks addtenntions onllad Lo
thie vincovaering 3§ x231ve ore a1 thwe "Fodbel fivimaa, i 1353t i 11we prroyperiios

takenn owverr latar Iy 1hhe INortliorns Cree Cloranagrnnay-, ™l W illizvnmas
wisited tLhie place auiwel recognized 1hwe possibhle hmmprortance of [RETE
OCCurTrericoc. [ associnntiolny witlhh 1hhe Neorthorer € 2ver CCoaaipraeany, e

undertoaolk systaimatic prospoectizngg waoark whicly wars continuacd for
a yemr o1 more uantil opoerntions werae susproendaed on acceconnt of legnd
centanglemneint=s 1]t aroerae 1263t clissolwverd r1r1til  alrounat EC ¥ €3, TIic:
cdewvelapnniaeirt of Lthie deprosits wwiis 1Jieinn rostisacel, Truat 31 wwaes 13cxt tinitil
s »enrs later thoat miining hegnil 113 0 sysiloeniatic nauaner, after vari-
ous trials awithh processceos for the soprauratioir of e sprlianlerite izl
3y rite.

The Todywmarels cloepposils are only o 3sart of the soeries of ore bhodioes
whiclha ooeccurr i1n the linntestone Doetwoeoenn thhat prlace e SyIvia Take.
They arce 1lhe singgle aclive prodoacers, howoewer, o111 of thwe total o f
a dozeinl or more of occurrences, that hasve DbDeoeen discovered uags tor
the presont tirzic, ™Ner cdoarbht, othiers wawill bre Torourglin dnto oproeration
iz1 tirme auaicd there scems Lo Tre cwversy prosprect that the diserictl wawill
continue for mailny yocars to contril>ute s nmportaait opitcsiae ter tlae
minteral ouvtprut of the westernn A dirondaclas.

Although =ince miining 1= relatively a new indastiry 1 1lhis region
the presconce of sphalerite has reon uniowil for o long Linace, 317 fact
since aboulr 1835, 1 the roegpsorts of the TThirst Clieological Survey of
MNew Work., IThenczzoer Timamesns mioentions the Falmianat farma Cwronngesly
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called Behmont) 11 the wvicinity i Syivin Iake, oaas a locality ior
sphalerite and galena. St that tinme zince was of limited importance
as a mmetal and the ore did not warrant mining for lead alone.

The ocres of the ISdwards cdistrict <o not secniy to conform to Ay
pParticular geoclogical lhorizoinn inn 1tlw (3rennville limestone, but are
associated more cspecially withh thhosce bheds of thhe llimestone that
contanit large anitounts of silicate mducerals and other impurities.
The presence of troimolite alwd diopsidae and their alteration prac-
ucts, scecrpentine alwd tale, asxs well s wvitvreous aliad cherty ouarts, is
gencrally to e noted inn 1lwe viciuity of 1he deprosits. There is thus
more or less closo relation phyvsically betweoen the distribution of
tihre talc aind the =inc ores, hotly occiwerriagr i 1lie finprure bBreds tlaz
urusually chharacterize thie bordlerving =one of thae lionestone bheld,

T he ore bhodies slhhiosw mvruicly wariety i 1tlhieir forizy oaaod siraclure.
O the surface the ore apprenars as bhiaunds o sivipes soatr off owore o-
less shavply f£firom tlie wwnll roclk, saa11e] Aagrni;m s inndolinite patclias ol
sulplhiicdes whiclhh beconme riclier towarce the mmidadle aunnd  rrmravy grracdde
inte morae o1 less solid boddices of tlie mictallic commayprouaaels=s. 4ot
infreqguently the locus of ore deposition scoems 1o hhanve broenn deter—
minned by a fAissuvre or crack sawitlhiinn thhe limestone, sis the ore sy Tae
scen to follow such opening 1morce o1r less consistently st to e

bounded by prarallel ~waldls. Ulnddergrrowiiad the hbeoaweds gy aeppeatr Ty
have thhe regularity of wveins, Ihhat inn o largre wiey 1hoe ore pimzclwes anci
swells and winds around guite withrowut vule. Ti1a tlhie 1mires at

Fdwards and XHyatt whiclhh are 1l only omnes whiclhh Iiave boeoen
opened to any considerable <depth, the bodies mnay e described as
lenses and shoots of ore, moadificd I 1rolls and pinches that evi-
dently hbawve restulted frommm comprossion subseguoent Lo thhe ore deposi-
tioT. In thie mining of rthe o1 it is freqguuoently noticedd 1lhaat one of
the walls is smooth, ailrd fFfrec of inclusiocinns of sulpphicddes, while on
the other sicle stringers aatnd wisps of ore mmalve ofFf into the linestone
for some distance, or may surraoiticd hLIocks of 1tThioe limestone so (it
the contact on that side is qguite irregualong-, Crix the Mrec side nn sal-
vage of <Ilay annd talcy clevcoimaprersitioan Produacts AN inntcirwveras
between the country rock anegd ore, alvl this often sorves as o walor
channel.

The ore is of compact, cven-prriiinced texturee, ~witly Faw opondings
or wugs, Sucly as are Found 13 ores occurring  in opoen Assures
deposited under surface conditions. T?hysically, it resemiles the
limestone in so much as the sulphides hawve aly»out the sarrme grain
as thhe carhonates ainedd the =silicates appennr i1n thoe ores much as 1they

~
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do in the uviymiIaodified Hinrestolnie. A he sphalerite is accompanied by
more or less pyrite aid the particles of both are approxiimately of
thhe same aveorage size, approearing i rounded or subangular girainas,
noever as well-rounded orxystals. Tlhe grain is apt to lbxe soimewhat
coarser in the high-grade ores such s are exemplitied by tlhe ~well-
defiinecd Dbnoailidds or lenses, tlhiamnm it 1s i tlwe dissemnninatecd lenaner ores
inn whicly thhe sulphices are scatterced throuwugl: o ground-mrass of car-—
bonates. Samiples of rich bhMlendae slhow indiwvicdunl cleawagae s Faces
an 1inch or so across, bhut in tlhie average thie ddmaameter is not muach
more thwan one-fourtlh of an idncla

The sphalerite commmmonly bhelongs to tlie i1ro1n lzearing wartvicty and
hras n dark bhrown to black color. T is theo txyprical bhlacle jack of
tlie wester nines. M smu1ialysis of o pricliedl smaniple of sprhalesite
from tlhe WNortharn DOre Conipaiiy’s 1mine, mmnde iin the Taboratory of
that company, gnve the followintg results forr 1lwe clhiief constituents:
Zzinc, GO.6I pcocr oot iroI, 4.1 roer oot @ osulpslaanye, 3=.73 poer oot g
Sum oS.z25 per cernt. Tliis corrcesponcds Lo Gpo.30 Ppor cocitt zizac stul-
phide molecule ainndd 7.73 poer coent ferrows snlinhide nwolecuile, recicon-
ing all of tlhie ivon 111 tliat form, witly 0.2 1por coslt sulpirur inn excoess.
It is probalzle thiat soilvie of tlhwe iron =sliciilel Fro canloulaitedd iz tesr1is o f
Pyrite rather than tlre 1mmonosulplricle, bt a srrall excocess of sulplriane-
is demanded no doulx i combinatiolnn withh lfeand and othor metallic
sulbstances. Tt wonlcd aprpmpentr thhat tlhwe DBilende nnorssnailly carrrtes 4 or
5 pPrer cent of nctallic iron.

MAanalyses of the #inme orvoes, reproscintingr Lthe awverage pirodoact of
thhe INorthecrn Ore Cormpansy s 1mines For prer-iocds exf a0 13acoentls caxcls,

are presciitedd Iin columns ¥ and =2, Thelow . 11 analysis of o pickaecd
sarnple of the richer ore is giwveln 113 ocodliiinama 3. T R filrst Lwo
analysces Aarc fromm Lthe compruan’s al>oratorrias otk I el aralss, aried
rrwzrraloce 3 haes= breerar rmrzoeeler Jane IR0 WL Terzae~~ dir31 11rer SNtrnter DeTrasecerizar
Talzaratorrs .
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Northern Ore Company’s rmine, IEdwvwards. The ore bodies wwhich
have given the largest output upy to the prescecnt time are situated
withimn the low ridge of lirmestone thhat forrmis the farst rise of growund
Just morth of TEdwards wvillage across the alluwvianl flat or Acod-plain
of the Oswegatchic river. T lhe lnnestenne ridge is an isolated Till
tlhiat lies ii1n aAan emibazximent of (Srennwvilloe gnciss. Tt is some X=0O
feet long i1 a1 o rthhonst-=owutlhwest ciivection aancd Inns Ea wwrell-
rounded owal contowr, risinng 340 or 50 feot abowve tlie grenternl lewvel.

ITFigure s Roelation of ore aind lirmoesforrace 132 Neoxo I sradewe,
INortirern (3roe o .

C 212 all siacdes excoceprt torwvwviiarcl e southoeast the lintcestone is bordeoercoedd
Try grneiss, the Tatiterr roack beloligring to n narrocyw bhand scasrscely maore
thhain a few hundirced fecot wide tlinat jriurallels the northcorn conntact o f
the rmain lHimmestone belt for savernal amiles. Licetwecern this gridciss zwsacl
thhe main granite border is an interval of a qgquarter of a mile wicle
that is occupied by a hand of lirmestonce similar 1o that of thhe mma:in
belt.

T he relation of the gneiss awd linmnestone scems to be that of aanm
intcerbedded series. The gnciss is a0 «lark Tawormbhlende-bhiolitoa warioty
=soimetitmes carrying graphite, arnd izax thae immocdiate vicinmity of Ll
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Miines it contains a large ammount of granitic material owing to Lhe
injection and diffusion of magmatic juice from the red granite
savrhiiclhy occurs in great abundance on the borders of the Hmestono
areas. Over considerable areas the grniciss has beenn practically con-
wverted into granite, the original minerals of the pgneiss having bocoen
thorouglily blended wiitlhh those of tlhwe igneous Toclo. I . ayers of
guartzite and small bands of limmestone are aoccasicinially intercalated
ity thhe guneiss. Aan insiglit into tlhie relatiouns of thhe gneiss ancd
linwestone along the contact is atTorded by tlwe log of a1 Jdiannvonned «dr-ill
hole which was put dowix by the MNortlwern ©are Conippany o Llhwe
AWM hite property well within thhe linmiits of tlhe ganeisns e oi1n thhe Iamavgr-
ing side of the limrcestonce bhalil. TThe secticoir 11t this Trole s intoerpprrotecd
by Cecil Focock, forinws mminiiage crigineer o F 1lwe TNeorilicein € damee
Companiy. is s follows Toroarmy tap tar T3otitoarn :

Il er e R FTeram
- - e e e e e e e e e e e e e -1 53
= . e e e e e e e e e e e e e e e e e e e e e e . IS3I—T70O
Criranite wwvith ghriciss ftwclirsIceers . . o o L o o . e e e e e e e - P TFO—233

T.irmestone .. . ... .- . ... .-
(mrart=ita e e e e e e e e e e e e e e e e e e e e e R .
CIranite with sai1we pgrciss . o - o L e e e e e e e e e e e e e e e e a e e e e e e e . - R R

T.imoeostone ard quart=1te . - . - .. o L0 Cd i e e e e e - - -
Crnciss e e o e e e e e e e e A a e e e e e e e e e e e e e A e A e e e e e e e e e e e Wy —7 LS
T .ferrster»rices ztic]l mtirscrr Iho<ls o3 cpeazraLs-ites e e e e e e e - m e e = - A S—O3S
Tlhwe orc bodies =ao fair developed by 1thha INortlhiernn Ore Conmipany
WNo. x and no. =2

embrace several more or less distinct deposits.
weins outcrop in the southwesternm part of the hill zunced are taplcd
by the Brown slhiiaft which is an fiiclined shaft driven along the
course of no. ¥ vein. MNo. 2 wein lies in thhe hanging of no. 1, sep-
arated from the Iatter Dy o fecect or more of limostionce. ™Ne. =3
wein Iis about 600 feet northeast of no. ¥ and no. 2 veins, closce to
the Trout lake rToacdl. It has been explored by the VWWillinumms slhwafte.
but is waorked through the fourtlh level of the Firowiy shaft Ty =z
SCoo-foot connectioiny thhat follows the grenneral strikke of Ltlwe lirnestone,
all of the orc being hoisted tlhwawougl:: the I3rown shafi, o, o wein
lies in the scuthhwestern part of the arca on thhe banging sicdde of
no. 2 vein, and is not exposed at the surface. It was fNirst encouwuniterec
in the vertical shaft which was put cdown aifter the other shafts to
tap the lower workings of tlhhe IDBrovwn minc. The waelin was cut on
the gooo-foot level and has beenr followed upward by 1rralses from that

levwvel.
In shape mno. 1 and no. 2 weins may be described as broad, thin
lenses, which in their limited outcrops appear as bands with parallel
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well-marked boundaries against the LHimestonc
on the foot and hanging sides, like fassure fillings or wveins, bt
against this interpretatioclnn of their character may be cited the ewvi-
dence of replacement that is fouand all through the ore and the fact
that there is no continuous sclyvagme or parting plane along either
wall. Botlhh bodies are warped out of plane, mno. 1 becing arched
toward the hanging side in a broad semicircular curwve, and no. =2
warped to a less extent. Thiey wvary greatly im thickness in depth
arnvd on rthe strike. Crn the outcrop 1279, I was about 4 feer thick
ai1rcl mo. =2 a little less. 1 deptly they swell up to 122 or T.2 feet in
rolls, but these arce stcceccocd by pinnchoes which constirict the ore
to a foot or less in thiclkness.

The WV hite or no. 3 ore body is not so well defined
as the otlhiers ; its outcrop consists of a zone of Fimestonce r5 to =2o
feet thick that carries bulxclics anid disseminations of sulplhiidoes
intermixed wievly mauclh serpentine. The ore is distinctly LLireccintoed
1 places. I depthh thhe deposit developps the form i a shaoot w-lhiichs
nmay be the result of a thickeming of o lens Dby folding or Iaterald
comjpression. The aundergrouncd dArift bhetween thie TiIro-arn a2nnd White
workings prowvide a good exposure of the limestone boeds whiclh at
the surfnce are considerabily weathered, and only ei1n view in a few
There appears to be no struacturanl break of nany importancco

eoalks. Tlvey showvw

w11 tlhe sixr-face

places.

in the interwval.
MNo. o vein which was fairst encountered in the minking of tihwe new

wvertical shaft, is only about =5 feet wide and 4 feet thick on the
goo-foot lewvel. It hhas a dip of about =5 degreces nt tilhwe Dhbottom
but this increases to 60 degrececs on the Boo-foot lewvel where the ore
widens to 160 fect and averages fully =20 feet thick. T he ore, like
all the rest in these deposils, carries considerable pyrite, but this
mineral is much more abundant on the foot and hanginge sides than

am the center of thhe wein.

The ore of these deposits s clhharacterized by an albnmnmost cormm-—

prlete replacemenit of the carbronate nuuinerals so tiaaat the gracde aver-
ages high. Still the tenor of zine fluctuales comnsicdlerable sarivly the
varyving proportions of pyrite and other ingredients. T he actual
average of the run-of-mine may be taken at 18 to 20 per cent z=inc,
according to the mill 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 inn all the
ores to the extent oof a fraction of ¥ per cent at least. Its pgeneral
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Presalnice boocoities avidenit cduritggs thiee pracess of il ereatanneastl, forr
a s1niall bamd of gray galena alsaa s aprprears oin tlie conceirttvrating
tables just abbowve the bhhirowiar sphalarite. e thie W illiaamnm s shaft on
thie morth side, spcecimens were piclced 11p» whicly showed cleavage
faces of galeina an inch o1 so across, surrounded by sphalerite.

These mnmiay be thhe resualt of sccondary deposition:. ITaurite occurs i1
s1m1all amounts althoungl it can selcdont be identificd by Llhae unaicded
ey e, T ests indicate thatr it constitutes fronr 1 to 3 prer cent of the
ore. The other accomnmipaninients of the ore ore qguonre=, tremolite,

diopsicle, serpentine nd  tale, all of wiiiclhh ocour 1moilre or less
abundantly in the conntiy lihmmestone.

WVWebb farm south of Edwards. T o the soutlhh of Jidwards, 1tlhwe
first showings of ore are found o1y thhe Woodcacls, WViyelslb el WL o 72il
pPlaces, situated oi1x the ITullerwville 1ronel. LThe dapraosits lic adlong the

southernn margin of the limestone Dhelt, across the wvalley froann the
INortherm Ore Compandy’s niine, from which they e aboat =2 anailes

distant inn a straight lance. Tlwe existence of =inc i3n tlhiis wvicinity varas
fArst brouglht to notice by A J. Moore, formnmoesly of IZddwwards, wlieo
did somnre prospecting there in FOrag. AMMore recaennily tha Toux IDevel-

opment Compainy hhas DbDeen: engagoed inn exploring the outcrolps on
tlhe Webb place.

The ore in this seclion occurs alolig a rostvrictecd zorre witladiax thie
limestone, following the strike of the beds anud keoeping closce o

their contact with tlhe gunciss. The IatLerr is o gray, garneti ferowus
often rusty rvToclk that is Dbandced and injecirod Dby granitco. It bBelongrs
to the Grenville series arnnd herce lics bhelow tLlwe limmestone, I>otih
rocks hawving a northerly dip»p at a higlh angle. T he peculimr roela-

tions which characterize the contact in this wicinity haive bBeen aantodd
in the discussion of Lthe structure of thwe Himestouinie bhelt.

The ore i1s found s cddisseminations ai1rdd 1richer Hhunclies, wwliich
show no sharply «lechAncd Loumndaries 1ow:iaacl the country rock, T»uat

rather grade off 11 i1lhhea odges. The =phnlerite 1may boe scattoroedd
through a band of limcostone G Lo 8 foot wicle, bhuat in su o woery uanewvol
VRS AT - MAltogether thhe outcrops and Prospoect holes - 1203134  TIICRTC

thamn a few feet deep occur owver a disthiice of S8oo feet along the
edge of a ravine which nhias becenn ervodled 13137 the Limeestorne o &
northeasterly coursea.

T he sphalerite is lighter inn color thwan the ore of the ISdwards
mine of the INorthern Ore Company, lbut it conitains more or less
ArOork. Tt is admixed withh pyritc, so as Lo form o graonular miixture
of rather finne Ltexture; occasionally Picoex of conurse hlende menriy
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fres from py»rite occur. as at 1fdswvaisclss. Xzx =l vlhwe ore there 1=
considerable gallgrue stuff inn tlie forinm of serrprenntinne and tale modules
and unreplaced carbonates. Tlhierc

diffictilt to estinnnte the average tenor.

The exploratory apcecrations have boeen counfinned to thhe sinking of
shallovw pits or shatfts i1 thhreoe or Four pplacoes. AW 1aile 1mticly of the
ore is of cormmercinl grade 11 regard to ziinnce contoent, tlhie guantity
s far revealed is hardly sufficient 1o atford a bhasis
Mic<Gill farm. Tlais =acljoins thhe WWebl
iving along the saine riclge of
occurreince of ore is manifested 1n cutcrolr ot o distnoaace of
feet or nmmore fromn tlhe 1most morthersis opycniing o1 thhae W el
2t the tinme of thhe swritar’s wisit, i thheae a1l of 1910, little liad reoinn
done to prospect the cdeposit T lre =prlradorite is found as a
naticoir within of tThe limmostorice =aomiiae -3
of mumncertaitnn extent oi1n the =trilke. Thoere is litlde admiixtiuare of
pyrite andcd the ore Ihinas a Jiglhit Tbrrowiy coalor, sigrniificant of =
mumm o f combined iron. T he dip of 1the ore ol
30° mnortlhhwest. Tliere is muclhy scerpentine
hanging side a little slip-fiber
Woodcock farrrm.

is s much wariation 1that it 1is

Terrm an1iawiaagy.
i*lsice o1y Llhhhe norilhicast,
lirmostorre, close tor 1l3e grarleiss. T he

T OO
place.

clissonri-

a oy e 1 5 fTecoct wide naiud

1a¥i1ai—
scemn s to be alxout
il ewvidelnnce and on the
nsbhestos,

Continuinge alocng thhe guneiss conitact scattercc
occurrences of sulphicdes may Dbe sceix o1 aire incdicated by thhe rusty
Thoneycombed appearance of the limestonc. Two or thireoc axpyeo-
sures have breenn made by blasting i1l which G o 8 feet of linnestoilnoe
more o1 less chargod withh ore has beenn uncowvesroedd. T lhe gieiss lices
scarcely 5o {fTcecct away. The limestone bhoedds i Lhiis locality swvi-e
ribbed >y narrow Dands of swvhhiite wityrcous cuanrtz, s 1»romiilzent in
the Sylvia lake rTegion. T"he occurremnces stirretcln owver o cdistance
of zm00 fecet or niore.

Balrmat place. This lics

st mnertil
ITowler

road aaicdl one-linli miile

of I3aluiat Corncers on the
tlhie farst Prroperty in

coast of Spckwwia lalsoel It
1lie district ey hhavve
is mention of 1lhe exploratior of
tains 111 the report by IZ.
Survey in 1838,
of BEelmont ancd

is jrralaaltsly
Ireeay pProsprectied, aas thoeroe
ane ofi tlwe hoddies whicla it conn-
Tonnumions velating tor Ltlhhe Ifirrst (Goeolognionl
IZmmmricais refors to the prroperty vunder the
Froi1r This doescription it is ewvident tlhrat the
of the early seairrclhh was lend rather thanr zinnoe., 1hhe: ITaiticoer ricial
<f little use Iin those dows. T Tie =cyravration of tlhice
salena and pyrite proaved texe: myuaclhh of
< f thhae operations.

1171113
olrject
I>einmgg
mmixture «f =zine,

1svabDleira feoerrm 1lh1e succeess
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T he rvesults of thie enrily exprloration ace 1o bhe seesi i1n . shaft
whicly was sunls on thhe more northoerly deposit necaxr the road, which
is but a little distance froimm the Mrmaold 1tale 1nmine. T he deptly of
the shaft is uncoertan. it bheing new prartly 1illed witly water, but is
Prrobably ot over F5 feotl. Co21n 1he =idae hill bhelow tvlhie outcrop ot
funnel bas bhoesin <driven i1nto thhe hangingg so s to wgive accocess to
the =shaft workizligs ol parvetly cdradn e, Tlhiss maay have Dheen
excawvated at a Iater dale thann the exploratory work descril»ecd by
¥<aareriot1s, bzt tlhreore sceerms o ke naoy rocarrdl o F thie tinere o1 of thosce
interested 122 the renncwnl oF opoerations. T"lie body that is explored
bar the shiadt outcrops at thhe =urfiacoe 1o thhae southwest as a ruasty
varpring Tro1mmn ;v foowve 1niclhies to sewveral fecte thhiclke.

band inn limmcestones,
elirrcccticr. TTiuider-

It can Dbe tracacd for qguite o «listzunacoe Imn rclaar
ground it sThhows the samanie wiaariation fin thickiniess,

Some of tlie oirre froi1m 1lwe carly operations was still to bhe secnn
recenntly abowut 1thheae sliaftl. Tl ils content of galena whicla 1is fairly
aburncl@;muie iz 1nuch of thoe maaterial, it didffers fromm 1ihie rest of the
ores 11 thhe IZ“dwanrds district. T Tl L WWVilliamnmis, wiwo was able to
inspect the workings i1z somrre doetail, states Lthat the lead-benring ore
cccocurs o1aly onns @ local phase, really as a distinet brody frosaz tlice
miain sphalerite cdoeposit I1a this cevent it mmay well be e separate ore
concentration formmed under differcmt conditions al at o different
tirme, Possilzly analagous to the lead ores ta Ltlwe vyorthh of (Gowuver-—
newur. It was thhe galenan that was sought by the oeariy prospectors.

The =zinc ore from this localitly is distinguaiziicd by @ prewvailinggslyr
fine grainular, dark 1metallic sphalerite whiclh formms o grounndinass
For numerous larger grains of payrrite. T laice sprhwalerite paarticles aure
usually oreasurabie by v Few hundredebhs of an duacli, wihile the avesr-—
cthhe prayvite is ppoerliaagss owne—fonrthh of @t aaach., T lre

age diameoeter ol
a loose, Ssomic-

ore from the nmore or less woeathhoroed exriczeor lraas
wrlyaoet crunilbla- texture.

A secondary exploratosrsy slhiafit Ihias I»oecia 33t cdlowin oy thhe T3abmmat
property about rooo fecet to thice soutlhy nncd east of the irst, on wiliat

is apparently a parallel Ixodx» on the footawall side. Tlittle Inforima-
tion a2bcut this occurrennce could  Ize graitveddd Al 1the tLinme of thce
writer’s wisit, thhe workings having become inaccecessible by cawiivgr.

Streeter place. O the trend of the more castoerly IBFalmat

deposit and across the Fowler rond occurs a well-clefinecd band of
ore which can be traced for some distance alonggrs its nmortheasterly
COoOUUrsSc. Tts outcropy is o orn tlhqe arorthoerla side oof v lreawww Fidge of
Fimesterrne, 17ex~x1i to a =imall sywenezirgs xmacler swvlidchky tlae s oxtenicds o
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tlhve «lip> witly zan lIaiglier hlasf of limestone o the opposite side of
tlhie v aTelys. TTlye tract is ir vt of Lthe Strecter plawe, accorgding o
J. H. Ddlcl.cnr of Gounsoritoeur, ta s ooy tTwe sweriter is indels»tadl Fons

a1yt Iacts i regiurd toer thhe pyroperid onnviiersliipg i1x thidis section.
AThe linmiestone ai1tdd thie oo ouitaroyr are oooveraed wowitlhh =seoril 2l

clwift, oexcoprt hosre atid therre. = tliitr tlhie ull extcaat of the cdaopro=sit

211¢el its relation it any to tflhie IREalmnnat leasds auorae ot certadin, bLut ie

appcars bt bhae of =1ilbssiantial chnracrorr. Tr T Isewcry expalesrreel 113
thircoe prlacoes T:x sliallosne gric=, oo f swhiicly 1lses cotatain] e s Lhie livrsmos=e
ael docirest. S P 1raLr 1l ac 11y~ e~ prleryziticaana vz (e Tormaed TIXZAI LN
ATEeELT S Sugrey. frricl r1azeac et tesiiletidapacalina” Aawitly rlwer canerlas o svesilo cr1a tlier

IZzclravt . sulelaestigrly 1haesies i 110> 121133002 o€ tluer Nirescrborys Jr1er)ecctttaT 311
tlier 1ot o»f tiie flr=t sursen avihiieln reeT e tor tlhie sraljaroceint clegrensitss.
Tt o1 e ix €1 ter 32} T ect tlricle i1 1hie Face ooxpresseel v tlae oo nrtral gric,

1z

*eliife thhe Tazunagriaazy wwvall i axvoarer 31 Te=ms=s claivr el wv-itian suiigeliicles Faon-

2 Corti1rler el Teoeer! 1111, TEtres elipr sowr1ris tedr lics silseuit 30377 mrorrtliaeoest,
bt tlhhere i= =oI111e w1rioecrtaiirmea T rregarel 1o 111 1zt ter gxwvvitizxy Tex 1 Rres
s111:1])] extoenIt 2 the oxpro=i1it e, 17T lirnaersteorize 131 tlies wicitiilyy =licrsws

COontorrticoriar, Ser it ie=s drttitwrceler i suilbrjoeor 1 guiicls clhimaages o f cbipe
Aalrel strrilee 3 thier gonerzil trreareb, e owver, is 11ealx niesi-tlicaeste zuaved laee

cdijp 3o— 157 1iorvtirwvwoe st TITlaes =rvidae ztclaivii Nt uire s F s=errjectiatizae zvanel o tnde
characvierizae=s (e e = lasvs=s Pxcoran xresl el Fex1 amizvians 2 F thiee mstlace
ore-l>enritg lacalitios. C21 1lhhves Ianngrinngr sicde o tlies eores, lerss tlazore oxtre—

forirtls: oof v nmile cdistiait, 2= :zr =crares o3 f {Tla17eou1= 1ol FeaBisecenel tanle tlaant
Thas ooy 1m11170¢] Far 311211357 veinrs .

Tlhhe 1o lizes mmiuviclr tlhies =irmies Aaprgre-ivrraiiice s Thrzet o3 tTrer E3zaBrawzcis
1>lace, but theaerc is 1o galocna to e scocir [romns mmiicirosoorpic esxxatisitizg—

tio1il. Tlre: r»Iciide is f cdoerls corlerr zanael ammreizellic lurstre. 11 texture
It i fitledxn sryzviswalaar, fl1es paarilieTors sivesvzigrivips broed w11 «rae- Zuarel Dwwver—
rentlis of an iuaclsy Jar eTizonricte . AT emsocinnted proacrites crccurrs D11 tavveos
feort-ar1as @ i et e 11Itanite prrrridiecles= o« K Crueinblas ecvalzic laselsit, sSeaannes—

tirices slhiowaveings <distinoet craestal Taervatralzer1e-=,  aav«l i1 frauri TN OO RILL SO
irregularly bhoundded] nmmasses sviticThh mvaazcss e soec1y tey e lose oo asioaal
sphalerite graills. Tl Izettesrs zzirer pacerlizngss soecornmiclairy griorsactli=, N1
O f tlhieo orce wcoritiiilzas uantreprlacodd cnnrbwrnantoes wiiicly fermes 1ist1raalla svpagrzar—
e1nt Lo thhe exne.

No prosproecting o= bhoey cloaie <1 tlies cFerfaer=~11 111 17COCEIL Zresiirs=,
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