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’i’he Geo"ionc:al Survey, ’mlted St ar.es DeParument of t‘be Intevlor cmrlng “the
field season of 191&3 staried geolor-m mapping of parits’ Df the Stark znd Cranberry
‘I=ke quadrangles that 1ie within the esstern haif of the -nort‘mest ™ Aduon&dk
magnetzte"d:xstrlct The work is not complete; bud, in view of the current in-

- terest in this area and the’ pressurs. for the aevelcpz:ent of additiondl -iron ore
depos:Lts in the Eastern States, & nrelmmary £eclogic map based on the work so 3 "-
far done has been issued and this text has been prenarea tc accomnazw it. ’

5 ,

o V;ost of 'bh° }movm mez:ﬁetz_'te :'ie@;éi of the nort}wesuem Jdiren darks 11e
mthm 2 circle that has a radins of #houd 125 miles.and 2vi ‘erea of sbout 500
' sguare miles: This area ib shoum on “tne Stark &msell {}swatchle and Cran-
‘berry Izke quedrangles of the T, S. Teological Sprveys” ‘3edlozic maps of the
Russell and Uswigatchie quairansles bave ?12*8“"? been nub;:.shea uy ’c.he New York»
State Musenm (.nlbaq',f 1\’ Y‘}. ) SO T » .

' '-‘; It ha* been known for over a c&. tury tha’c magnehte dems*o%s o"cur ‘m t’he ;
pI‘"——Calﬂb"lan ro«:ks_ of the ncrthwest Adirondacks. Three of .these deposiis--at’ ‘the"
Benson, Clifton, and Jaymlle m_nes-——were ‘mined for “short. pemods in the’ Dastr s ,,h'
Two of them, the Benson znd the {lifton, have ~recent3.y been again ‘nrom'nt 1ntn e
prodnctmn and renewed attentwn has thns been dlrec .‘ea ’co thn zhstrlct gfﬁ“ )

> 'r»'-' -

_"T Ifu:h of the ‘area in T...lch ths bmrock geo.,ogy seems favorable to t‘he occur—-

‘*ence of magnetlte bodies is covered by ‘a veneer of aepos:ﬁ:s from “the Plexstocene_
glaca.ers and their mel t—w@tcrs. The - au‘tho*'s do, “hot Know of any magneulte “body .-

- that. has baen Toc a;ed 38 the A&lronaac*rs during the’ 1ass Fifty years by discovery
of outcro;cp:._g oré; Dwinz, however; % 1o their h.g‘rzly netic nmure some com-
cealed deposits -of h@gnetzue cen be 1ocaued means of the dip needle, and ii°is

by systematic magnetic Surveys that new ore bodies are most 1ikely to be Toun
‘Butin order thal magnetic methods may be epplied wi ithout waste of efm*t, Eeology'

should first do ‘all it carn 16 ou 1:.113 Lh., arsas in \amch Doqes of racnetiie are
likely {0 occur,:”. . . Led DT e T T IR
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Rezioral geoloq of tne nov'tnwos., Adlrondaccs -

™7

Favorable a’;;;s for prosoect:_ng ‘can be Toug gily blocked out by consider-

ingTsome feat tures OL the reglonal geology that are shown on the accompanying
sketzh o -!‘;24;;.*‘,3.) . THe area represented in that map includes parts- of two .-
yhys:r.ogra“‘uc ,pro\ances--z’che St. Lawrence Lowlands and the Adirondacks. The
~_St. Ihwr=nqg,Lawiands are boundec on.the northwest by the St. Lawrence River, -

"~ and on”ffﬁrsoutheast by a line rumning west of Parishville and through Natural
‘Eridge, Harrlsv111e, ‘Russell, and Colton.  In these lowlands about 70 percent

~ ¢f the rock consists of Grenv111e metasednments, including limestone, quartzite,

~gneiss, and migmatite. 'Only about 30 percent of the area is occupied by ig-

: ncous 1ntrL51ves.-- ! B ‘ .!

. Sou*heaSV of the St. Lawrenue Lowland l:.es the core of the Adlrondac‘cs.
" There igneous mtrus:.ves-——chlefly granite, syenlte, gebbro, and anorthosite--
pref*om_nate, and belts of Grenville metasédiments occupy only about 20 percent
‘of the surface. A magor feature of the part of the core in the northwest Adiron-
"dack magnetite region is-'a belt of old granite gneiss with coarse phacoidal ’
Sumcture-made up, that is, of almond-shaped bodies. This gneiss constitutes
»a large complex anticlinorium, which plunges beneath thé surface at the south
ard extends northeastward far beyond the limits of the area. This core of old
- phacoidal granite is .-flanked cn each side and at the south end by a younger -
granite, intruded into Grenville metasediments and enclosing belts of them
-that have been dismembered and- distorted in the pirocess of intrusion.’ The magma
“that formed this younger _granite is thought to have alsc: ylelded the solutions =
that mtroduceu lar"e qz‘antltles ni’ 1L0n combmed “imr squiaes cmd magne’clte.

'-«4—-’\ *-~ ~ . V- . B P

, The 1ron-r1ch m:.neral deposi‘os in the noruhwest Adirondacks he in three
nortneasterly—trendlng bel’c.s of m&rxndly dlffere'xt geologlc charocUer. R
At the nor+hw=°st ‘within ‘the’ St. Laﬂrence I.owlanci whar {‘frenv;l’le rocks ’-'3
predominate,” ‘theré is 2 belt-‘about 40 #ilés long zand three to. four -miles wide,” '+~
paSomE, “through or near to Pyrites, Hermon, QGou"enm.m, and Antwerp, in which ’
there are numerous - depoclts of’ '.Dy"rt and pVTI‘hOulh\.; ‘which partially replace -
Grenv111e feldsphatm—auar*‘zose grelsee-s ‘Thése deposit’s ‘contfain sbout 20 per- -
.cent.of iror in the form of 4rdm su"lf..d%, ana :Lt. is m:._nly for -their sulfur:con=
tent that t’nov vPve been Cf'bcHS‘ vely no:z.ed 1n the r*a= L at- the Pyrltes Stella,
aranan:ah,... R L
The middie be’ft passing through Parlshv le, Puss,ll Dngras e, Fine, and
Jayv:Lll “ lies netwc\en the old “haccr"al granite gneiss & tne ez2st and the St.
Lavr"mc.c ‘Lowiznds -Grenvilie belf-to the northwest. “In this belt there are maz- .
ne.ua p'rospects bu'c, es yet no 1ar°e comnarc.aal devosn, has aeer* de"elo.;ed -

S~ . L:;i’l e .
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B In the third bel t; east- and souui’feast of tha belt of old phaccldc.l granlte

eiss .and parallel to 11:, three magnetit te depogits are bemg wo*‘yed cormnervlally
'in the c’luton, ‘Parish; and Berson mines.’”This belt a130 contains ‘a- promising -
but undeve’lonod marmcute depors:.t known as the Ropssi™ w7 o wiD Lo o0 ouR
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The mineraiogic differences betlween these ihree beits indicate that 1
pelts represent horizons that, at the tine of ninmeralization, were inc easmgly
neeper and hotter fren nopthwest to sou beast.., In .the St. Lawrengsreaa Grenville
pelt, at the northwest, the,iron 45 combined as sulfide; in the middleipedd, ..
there is uch magnetlte but hat which-is imown is,not in: .large . deooszts, and 3n _ .
the southedstern belt- there are 1arge nagngtite- deposits that are’ bé‘n&m.ned:‘
Jt thus appears that -commercial -iron “ueposns., consa.stlng of magnehte S aﬂier S
than iron silfides, are most l*ye]y to.be Tound in relatively thin tlayers, of
Grennlle metasedlments, enclosed in the broad belt of younger granltez ra’eéygr T
than in the St. Laurence Lowlands, where Grenville metasediments. predominate; <
and the gram.te is subo*dmate. Still f'art‘xer to the south and sohtheast, deep
within.the interior .of the Adirendacks, cnly 2 Ffew deposits of nontiteniferous
‘magnetite have been i‘ound. 4s viorkable deposits. of magnetite have certa.mly
been looked for in this area, failure to find more of them seems.to indicate |
the possibility that, because of uometi*:q.ng unfavorable in ’Lhe geclogy, Tew of -
them have been fomed., L A . L

-

~Gealo;;:‘u: history.

The oldest rocks in the area e.re the arenv1lle metased.mnnts, vthch are ool
the metamorphosed and partly granitized- equlvalent.s of shale, sandstone, gray=
wacke, calcareous shale and sandstone, and Tb.mnsuone. These sed:xmnntary rocks:
were .first intruded by.-sheets and lenses of gabbro, now thought to be rgpre- -
sented in large part by amphibolites, .2nd then by widesprsad intrusion of thzck
sheets of more siliceous magmas, which make up a series ranging from darlx—py- e
roxene-rlch syenlte, through green quartz svenlte, to very coarse hornblende |
granlte (now phacoidal granite gneiss). This complex of sedunen‘baxy beds. and -
intrusive sheets was subjected to orogenic stresses and strong];y deformed and’”
folded. Next followed the intrusion of the younger granztlc magma., The. younger
granite of the S‘bark and Cranberry lake cuqdrang‘Les is but 2 small part of 2
huge mass at least a ‘hundred miles long. In part this granite cuts across the- '
structure of the glder rocks; but ruch of it is coni‘omble with the older.- '
structures and forms sheets, lenscs,. and ‘Dhacollthlc ‘masses’ in the Gremuﬁ.e
metasedlments. Dn':ng and subsequent to the iaz{placement and consolidation of
this younger granite magma, mmuch of the pranite itself, as well as the older -
rocks, was subjected to renewad deformation. .The younger granite therefore-. :°
usually has a gneissoid or gneissic siructure. The latest period of mtras:mn :
is representea by a2 dlabase dike which cubs the granfc.e abmt a mle east of . -

hev»brld,ge. B S ’_‘...}____,;»é' ¥
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cee Grennlle belt R

The geologlc sthch map of the northwestem Adlrondacks (flg. 1) shows
a long tongue of the old phacoidal granlte gneiss, _partly surrowided on the flanks -
and south nose by younger granite, which in turn is- .partly surrounded by. Grennlle ?-
netasediments. On the northwest flank of the antlclme +the metased_.;ments are -y
broken into many 1sofated ﬂlenses. "As the ezstern 1imb of the” 1rregular ﬁ-—shaped
belt of Grenville metasediments lies in the tow mships of Cllfton, Clare, and Col-
ton, it may be called the CCC Grenvilie belt. It lles almost wholly w:.thln the
Stark and Cranberry lake quadrangles. . -



' spathic or xenic.or both; biotitic gneiss, .which is similar in composition

~to granije’ but more’ strongly foliated and. much'darker in color becanse of abun-
- “dant bigtite; sillimanite-biotite schist mtercalated ‘with the biotitic gneiss
" and locally grading into pink sillimanitic gneiss _ of - grani tic. composition; beds

.assoca.ated with a little sulfide, believed to have been formed by metascmatic
* replacement-.of llmestone‘ coa“sely crystalline lmestone, usually containing dis-
seminated sil 1cates and migmatities, vhich. consist of “any of the preceding rocks

and pyroxenic facies, The biotitic gneisdes are locally garnetiferous, They .

- ‘are well exposed on the outer borders of the Parish and Granshue synclines,
aescnbed below. Sillimanite ‘granite was espécially noted in boulders,. some of

- them at the 01d road crossing of the Oswegatchie River ‘northwest of Dillon Pord,
_in the Cranberry Lake quadrangle, and some of them in the drift on the ‘hills

- shown just north of the "e" in the name "Pleasant Lake Brook" on the Stark quad- .
. ~rangle, - The pyroxene skarn is locally in mtercalated beds with other types of

~ Lake quadrangle, and the other ‘about 3/U mile southwest of Deerlick Repids, in -
"{amount along the fo1 1at10n pla“es of all of the rocks except llmestone.. .-

- il '.!-.. v,

and lenses of g;ranlte that are not dlstlnﬂulshed .on t"’ve map e e

".. younger granite, :-Along- the gsoutheast limb of tne gneiss is a. sheet of younger
< granite, and southeast of t.hls is the east 1imb’ o‘? the Grenville 'oelt, The Grefg
foville, rocks ‘are here split "into two belts_'by an anticlinal mass of -the’ younger
- “grenite, the anticlinal stmctme of which is YBest showd at the’ south’ end,” neal
. " Spruce Mountain, . -At the rorth the granite has a “iniform nearly’ vertical dip,
i~ The antlclme of younger granlte is fla;nked on .Both gides by synclinal belts of

. 'Scme -of ;the rocks mapped .as Grenville metasediments are probably granite with
" Some biotite, garnet, or sillimanite derived fram incorporated metasediments,
. " and the Gremn.lle metasedlments have in part ’been su‘ostantmDy modlfled by gran-

N 1tlzat10n. )

section that it seemed possibtle to draw is the one across the central part of
~" the Stark quadrangle (see sec. A-B-C), At the extreme northwest, beyond the .
"~ Forth Branch of the Grass River, this section crosses a belt of Grenvﬂ‘le meta-

35539

. The Grenville metasedments are extranely varied in character. They com-
pr1se medmrr—gralned quartmte. whlch is-in part. falrly pure but.mostly feld-

-of amphl'boll‘ge con51st1ng of hornblende and nlaglocla.se with more or less py-
roxene; pyroxene skarn, here commoniy .a granular aggregate of pyroxene, usually

except 1imestone, mth injections of granite pegmatite along the foliation planes, :

- - . ' ‘7 »'_.'-..'

The quartzltlc rocks appear to pre&ommate‘ especnally the f eldspa’chlc

metasedimentary rock.or included in the granite, '.Limestone has been found at .
only two localities, one on the north’ side of Marble Mountain, in the Cranberry

the Stark quadrangle. . Granite pegmatlte is usually injécted in subordinate .

E2d - ~

‘lhe belts macpped as Grervxlle metasedments 1nclude minor 1n\.m31ve sheets ' 7

Doy - ) . e -
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Struc’cure h AR L
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. The geolcgmc stmcture of tne reslon is verv comnT ex, The smplest CI'st

sediments, which lie on the north limb.of a-great anticlinorial core of the old
_phacoidal granite gneiss, from vhich they-are-locally separated by sheets of the
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Grenville metasediments, which are isoclinzlly folded and ir general nearly ver-
ticzl, The western belt of Grenville rocks mey be called the Parishk gyncline
and the eastern one the Granshue syncline, .The latter is well Sefipsf between
Tunkethandle Hill and Ormsbee Pond, but its possible extension. to' the™ south is
1arge1y covered-with glacial ‘deposits. Fast of the 'Granshue synclme’ié “anpthers::
mass of granite, folded“into-an antlchne, the exis of Wich nearly . comc:@eé
yith Webb-Creék, ‘This anticline, in turn, is flanked on the east by a‘.brpﬁ:
‘synclinal “structure in granite that -incloses layers of amphibolite. The’a
plite in -these layers is thought to “be metamorphosed gabtbro, althoush “the 1ayers
of ‘amphibolite enclosed in the granite of the west 1imb of the Webd Creak ant:r.-
cllne are thonght to represent metamozphosed Grenville ’oeds . -

The belt of Grenville metasediments in the Cranberry Lake quaaranslé is so '
disturbed by intrusive 'bodles of younger granite that its stmcture has not been g
decmnered _7 - S

.

: The linear structure in the rocks of the northern’ thuﬂ of the- Crannerxy
Lake quadrangle, vherever it has been observed, unif ormly strikes and pitches
southeast to east-southeast, The phacoidal granite gneiss in the wéstert part yof
the Stark quadrangle has a marked linear structurs, which strikes’ “and prbches
northeast to east-northeast, These two structures, though oriented at-such large
angles to each other, apparently conform in general with the sirike of the folds:
in the respectlve areas, Two guite 4iff erent sbructural trends thus merge in - °
this reglon. and the resultmc stmctural relatlons are hlghly comnllcate& o

-

| - N Nagnetlte deposits - T e

?ractlcally a1l of the ¥nown magnetrbe d@osﬁ:s in' the northves‘b Aalron-
dack magnetite district are directly associated with CGrenville meta,sedmentaly
layers or are enclosed in granite ¢ontaminated with gernet, biotite, sﬂlmamte, :
pyroxene, and other minerals derived fram the Grenville metasediments,, The mag-Tz
netite deposils are therefore interpreied as restilting from partial to camplete -
replacement .of the Grenville rock by mineralizing: solu’clons, wiich are thought:

_to have originated in the magma that yielded the great masses of ‘younger ‘granite,
The ore bodiesy-at-the Parish and Benson mines, for exsmple, lie within belts of:
Grenvillé metasediments, The Ross deposit replaces a thin tabular layer of Gren-
ville metasedlmentary rock that is enclosed in granite dut lies close to the bor-
der of a major belt of metasediments, .The Clifton and Jayvflle deposits both re-
vlace tabular layers of Grenville metasedlmen‘cary -rock that dre wholly enclosed
ir granite and far from any exposed mzjor belt dominated by Grenville metasedi~« %75
ments,  The Bénson mines and Parish magrietite deposits replace féldspathic~guartz-_. -
ose gneisses of the Grenville series, and the Clifton and Rpss’ deposv.ts “replace
pyroxene skarn—a granular aggregate of pyroxene derived from limestone 1a;yers 1n
the Grenville. In general, -thé micaceous f .eldspathic and quartzose gneisses “con-
taining pyroxene and’ garnet and ‘the pyrozenic skarn layers. ‘of the Grenville’ senes
appear to have been the most favorable host rocks' ‘;ey ev:Lden’cly were more easﬂy
replaced. than the dom’inantly sxhceous oaartmtes, : —

-
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'Poss:.bﬂltles for nev - chs"overles, e ;: SN
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ﬁx&l}fall of the magle’clte depos:.ts in the Adlro azks tbat are knom
tooay were also known a ceéntury ags. “As D. EH, Newland® has well. -said, - "Tne'- _
favorable ground for devéiopment was, sought out by the: early prospectors who
seem to have penetrated-into the most remote parts in the search and to have |
‘made good use of the dip needle and compass by which the location of hlgh],v .
meznetic bodies like these is'a comaratively easy matter," He adds, "it is
- probable that Future exploration will result in the eddition of new deposits
16 the list; but it can hardly be e:me"ted. that the. d:.scove ies mll corpare .
m mggortance with those already made : . S

. If new aeposus are found in ’che future , it is 11kely agam to ‘ne by
‘means of systematic- dip-needle surveys. .The magnetic work should be concen-
trated in areas that, on the basis of our knowledge of the local geokogy and
of the mode of occurrence.of the known magnetite deposits, aprear to be spe- .
cially favorable. Some gpparently favorable areas in the Stark and Cranberry
Lake quadrangles are as follows. Ca ,
(1) The entn'e 'CCCbelt of~Grenv1lle ‘metasedments/(GvM on map) is well _
- woruhy ef systematlc nrosnectmg, in view of its containing known magnetite -
: - deposits (Benson mines, Clifton, Parish, Ross), of the kmown presence of sev- -
;. -- eral other zones of magnetic. anomalles, of- the nature of its’ geology. and of
- the nelatlons of the local geology to -the regional geology.v .

(2) On the west flank of the occ belt of Grenv:.lle metasealments there .

i's a wne of granite with numerous included tabular lgyers of Grenville meta-

- sedlment _(2rGv on man) wh:Lcn 1s deemed wortby of systema’clc prospectmg. .
TREE O (3) Farther to the west, on- the ‘east flank of the anticiinal tore’ of 0ld_
‘--phacm.;lal granite gnéiss, is a belt of relatively.uniform granite. This be}.t

. contains the Clifton ore body,” and slthough the nurber of included layers of -
.. . - Grenville.metasediment is very much smoller tham in.belt 2, euch layers as =
. ~~: are present may contaln m..‘gnetlte deoos:.ts- thls belt is also worth prospect-

: -1ng._* 5 e

- (l,) The margms of zram.te masses adjacent to belts of Grenv:Llle meta- -
sed:.ments constitute favorable areas Tor prospecting. The borders of the
-granite lenses within the Grenville metasediments on the Cranberry Lake quad”

. ~ran51e and-the. adJacent zone. of granite. azou.nd the Granshue syncline of
. metased_ments would belong in this’ cate'nry. ‘Locally, zones of the granite
itgelf may be substentially” imoregnhated with magnetite, especially where the
gramte forms re].atz.vely thln lenses or sheets w1th1n the Grenville,

e A
RECE LT

"7;1 o ﬂa magnetlte dspos.its are known to occur in areas underla:.n by 1arge
] masses of uniform granite, by granite associated with subordinate amohlbollte’»
or by a@hlbollte with subordinate gran.te where no evp.aence has been fotm&

e _/.

*/ Hewland, D. H., Geology of the Adirondacikc Maznetic Ircr Cres, N. Y.
State Mus. Eull 119, p. 24, 1908.
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that Grenville metasediments ever were present. The chances of findi ing com-
mercial magnetite deposits would obviously be less in such areas then in the
Dbelts above listed as favorzble. Iocal magnetic anomslies have bez: reported,
however, in these areas,-and it is therefore not beyond the bounds of possi-
bility that these areas mgy-contain minsble deposits. Nevertheless it would - -
seem wise 10 concentrate exploration first on the belts for w‘hmh the eu—'
) dence is more positlvely favorable. ‘.j e ;;;,.‘. s Pt :,»-- R

y,~ - A‘A_.

No magnetlte d@osﬁ: has ‘oeen renortea in the area uhderla:m 'by the ola« g
Pphacoidal granite gne:.ss. in the Russell, Stark, Nicholville, or Childwold
quadrangles. This belt is therefore cons:Ld..red to be poor prospecting ground. -

The Jgyville deposit, however, in the Oswegatchie qmiancle occurs in pha-
coidal granite gneiss near 1ts oontact with the younger granite., If other .
magnetite deposits occur in this gneiss, they would probably be near its
“borders, where included lgyers of Grenville metasediments, mineralized and
Teplaced by solutw ons from the younger granite magma, would be most hkely
to occur, i )

The belts of syenite and quartz svemte are likewise consmered to be
poor-prospecting ground, and, furthermore any iron-rich segregatlons 1n them‘
are l:.kely to ‘oe relatxvely high in ultamum. : IR

A substantlal percez?tage of ‘bhe magnetne ﬁ.ejpos:.ts :mdlcated ’by new]y
discovered magnetic anomalies mgy be expected to be non-commercial. Drilling -
of the ground showing the stronger and more per&istent anomalies will be nec-,
essary to prove the existence of worzcable ore bodies. . B

Parts of the belts on the Stark and Cranberry Lake quaﬁrangles sucgested T
as relatively favoreble have already been cystematlcally surveyed for mag- = T
netic anomslies by the local operatmg comoanles, ‘but mch more work of ’ch:.s
kind remalns to be done -
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