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_ Geological" Survey, Tfci ted States .Apartment of;the Interior ...during" the   
field season of 19^3, started geologic mapping of parts'of the Stark and Cranberry 

' lake .quadrangles thai lie vitMn^the.'eastern hali^. of, the northwestern Adirondack .. 
jna^netite^diEtrict. 3he -work is not complete, but, lnc.yiew^of the current in-;.- 
terest in this area end the'pressur&,5or the develcjaient pf aduitional -iron' ore. 
deposits in the -Eastern States, a prelinlnar^geologic map' based on the voyfc "soJ-^ 
far aone_has"been issued and this text has been prepared ^to sccoinpany it..\ "-""  

."  -- 1-Sost of the -knovEa magnetite deposits of the northwestern Adircndacks lie 
-within a circle~ that has a. radius^ of~ phcut 1^ miles-and :an'erea of about 
square .miles,' UMs area" 
berrg-'-Lafce quadrangles
Kusseil and .Osviegatchie" quadrangles havB..slreaay-: b^een-pnbllshed ,by 
State 1-Suseum'(Albany,

: -.v It 'has.been~ known 
pre4Dambrian' rocks of .the northwest MirqndackB. Shree' of^ : the'se deposits-^-a±^ the': 
3enso3i, .Clif ton, and Jayville mines^We're' ni1ned^,fQrrshort:,periods in the past-f^; 
T\vo of them, the Behson snd the Cliftpn;^^^have -recently.beeii-a^inl)roi%ht iato/--: : ; 
production, and renewed attention has -thus "been directed to^ the district.^. - , .-7' ^

-. ,J*\ Kuch of the^area in v±ich..the .bedrock geology seeds' favorable* to.'" the occur­ 
rence.-of magnetite bodies is covered iy :a,^veneer ~of deposits_ frqm/the Pleistocene 
glaciers^ and their melt-vate'fs, .2hs .authors do/-iipt'Itnpw "of an ĵr magnetite ~bod& "?- 
that, has'been located, in -1hS;Mirondapks_durir^; the''"last, fifty years "by discovery 
of'outcropping ore/- Owiiig, "hov/ever," to their highly magnetic nature, some con.- 
ceajled deposits of magnetite, can be located by means of the dip needle, and it~is 
by systematic magnetic surveys that new' ore bodies are most liksly to be -found. 
But in order that magnetic methods may "be applied without -waste of effort, geology 
should" first do all it can to outline "the areas in vMch bodies of rsgnetite are 
likely to .occur,';;. -.-_....   . ..> -'\ :;: '"   - .\_ r'; ^-'- ' ".. ..."
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geology of the northwest Adirondacks

Fayorable'areas for prospecting can be roughly blocked out by consider- 
.features o£,the regional geology -that are ^hown on the accompanying ' 

i^L}.- , TSe area .represented in that map .includes parts. of two - 
^oYinc$s~^the St. Lawrence Lowlands and the ".Adirondacks. The 

St. JLvvrsrxcg:j^£ands are bounded on -the "northwest by the St. Lawrence River, - 
and oni;^ire'"s"outheast by' a line "running west of Parishville and through Natural 
Bridge^ Harrisville, Russell, and Colt on. " In "these lowlands about 70 percent 
of the rock consists of Grenville nietase diluents, including limestone, quartzite,

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

Southeast of .the St» Lawrence Lowland lies the core of the Adirondacks. 
There igneous intrusives   chiefly granite, syenite, gabbro, and anorthosite   
predominate, and belts of Grenville metaseSiments occupy only about 20 percent 
'of the surface. A major feature of the part of the core in the northwest Adiron 
,-dack magnetite region is a belt of old granite gneiss with, coarse phacoidal 
.-structure   made 'up, that is, of almond-shaped bodies. This gneiss constitutes 
a. large complex anticlinoriuin, which plunges beneath the surface at the south

-and extends northeastward "far beyond the limits of the area. This core of old 
phacoidal granite is \flanked on each side and at the south end by a younger 
granite, intruded into Grenville metasedisients and enclosing belts- of them

-that have been dismembered and- distorted in the .process of intrusion.' The magma 
that forced this younger granite is thought t'o ^have" also yielded the solutions 
.that in trodiicea 'large quantities of "iron combined' -in: sul-fides and in magnetite.

.The,' iron-rich mineral deposits "in the' northwest Adirondack's: lie in three . 
northeasterly-trending belts of markedly different geologic character. ";; -  ''

"'" .. At th& northwest, within "the" St. Lawrence Lowland/ where ^irenville rocks    - 
precontinate,' there is a belt- :-abbu1i" /.O siilesMong- aricl three* to   folir- miles wide," 
pas sing ̂ through or near to Pyrites, Hermon, Gouverneur,' and Antwerp, in which 
there are numerous   deposits '.of 't)i*r.rte anti pyrrhotitc^ which partially replace-' 
Grenville feldsphatic-quartzose gneisses. ."These, deposit's '"contain about 20 per- - 
cent. oL ir__or. in the" form" "of d.rbn siilfijies^ and it is mainly for -their sulfur' con­ 
tent that; *th»y have be:eh'\ej:terrs'ively vio:ri:"ed' in the past, at- the Pyrites/ Stella*" 
and Cole nijie-sv "-"'-.- ' " ' ^ . -   ^   '- ' . - " '-'- '. -   --" ". :  

*.   ...'  ' '     - -
The middle belt, passing through Parishville, Russell, Degrassej Fine, and 

Jayvilie,- lies between the'"old pha"cbi'dal\ granite gneiss oh ths east and the St. 
Lav.Tence 'Lowlands   Grenville bel:i'-to  t£e : iiorthwest, "'In this belt there are "mag- 
netite prospects, but as' yet n-cr larg^' commercial deposit- '-has "oeen-- developed. -

In "the third :belty east"-and"southeast-of the belt of old phacoidal granite 
  gness 'in 

,but uhdevel-oped"-magnetite^ -d'epasit," known'as the R'oss';
'" "' ' '' - ' '  ' " ~

-2-



The nineralogic differences between these three.,belts indicate that the 
belts represent horizons that, at the tine of-nineraZization, were increasingly 
deeper and h otter fr on "northwest to southeast.. In, the St. I^w^er^i^-^GreEville 
belt, .at the northwest, the,iron .is combined as. sulfidej in jthe inidcQ^'-oelLI^ 
there is much magnetite but -that; which-is Joiowri is ,not/in : large, deposit s,. : and-.in .... 
the soirtheastezirbelt.- there are"iar£e~iaagnetite'-deposits ' ^^ ̂ e^^^g^T^^^^.^ 
Jt thus appears:/that ^commercial iron/deposit Sj consisting4'-, of magnetite ^a^^J^^f 
than iron sulf ides, are_jnost likely ~to-£e~ found* 'in relatrvely ifoin^ayfif^c^tij^^^* 
Grenville metasediments, enclosed in the broad belt of .younger granite^Ta'^sr./--'. r
 f.V>flT» TT» +.V»P> Rt. - T.ptvr*£*nr»o T.nw"! r»r»r^e wV>o-»»ei rjr-csnrrT T1 o Tnc^-.s cor^nTrrsn-f c ,--nr'*s(^/-iTnn'na^o »

'magnetite have been found. As workable deposits, of magnetite have certainly 
been looked for in this area, failure to find more of .them seems.to indicate 
the possibility that, because of something unfavorable in the geology, few of 
them have been formed. . .   ^  _ . - .

'".--.- '. '.    . . Geologic

The oldest rocks in the.area are the Grenville metasediments, which .are .;.';- 
the metamorphosed andjpartly graniti zed-equivalents of shale, -sandstone, gray-^V4-; 
wacke, calcareous shale and sandstone, and limestone. These sedimentary rocksrrJl 
were .first intruded by-sheets and lenses of gabbro, now. thought to be. r'epre-   . *.; 
sented in large part .by amphibolites, .arrd then by widespread intrusion of thick; 
sheets of more, siliceous magmas, which make up a series'"ranging from dark^py- . ; 
roxene-rich syenite, , through .green quarts syenite, .to very coarse.hornblencfe" .' """: 
granite (TIOW phacoidal granite gneiss). This complex'of sedimentary beds, and - -V-: 
intrusive sheets .was subjected to orogenic stresses and strongly deformed and^'.-  
folded. TJext followed the intrusion of the younger granitic magma. The.JrQunger," 
granite of the Starlc -and CranbeVry Xake quadrangles is but a small'part of a 
huge mass "at least a hundred miles long. In part t,his granite cuts across the . 
structure of the older rocksj but much of it is conformable with the older-- r : 
structures and "forms sheets, lenses,, and phacolithic.'masses.in the Grenvillfi . <,   
metasediments* - During and subsequent ~bo' the emplacement and consolidation "of: ^ 
this younger granite magma, much of the, granite itself, as well as the older  " '"7" 
rocks, was subjected to renewed deformation. .The younger granite fherefore '-. ~"_ 
usually has a gneissoid or gneissic structure. The latest ̂ period of.intrusion 
is represented by a diabase dike which cuts the granite about a mile east, of -,; v<

- , - - . CCC Grenville belt .1 - - .   ; " '-*: _  

The geologic sketch map of the northwestern Adirondacks (fig. l) shows 
a long tongue of the old phacoidal granite gneiss, .partly surrounded on the flanks 
and south nose by ̂ younger granite, -which in turn is-rpartly surrounded by/0renville. 
metasediments. "On the northwest flank of the anticline "the netasediments are - *V" 
broken into many isolated-lenses. "As the eastern limb of the "irregular .J-shaped - 
belt of Grenville .-metasediments lies in the townships x>f Clifton/ :Clare, and Col- 
ton, it may be called the CCC Grenville belt. It lies almost \vholly witnin the' 
Stark and Cranberry Lake quadrangles.
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.,  - : . $he Grenville inetasediments^are^extremely.-varied dn character, Shey con- 
prise medjium~grained; ,qjaartzite,,>foich is - in .part; fairly pure, but. mostly f eld- 
spathicGFJycyf^-xenic.;brboth; biotific gneiss, .-which is. similar in composition

-to granlje* but more^strongly /foliated ano^ much; darker inj color .because of abun- 
vdant 'biqtiiiej sillimanlte-biotite.schist intercalated with,the biotitic gneiss 
and locally grading into -pink s'iilimariitic gneiss~pf : granitic .composition^ beds 
of ampjiiboiiije consisting of/hornblende and^plagioclase .with more, or less py­ 
roxene ; pyroxene skarn,. here .commonly ,a granular. aggregate of pyroxene, usually 
associated with.a little sulfide, believed ,t9 have"been formed by metascmatic 
replacement of limestone.; coarsely crystalline limestone, usually containing dis­ 
seminated, silicates; and mignatities,-  which, consist of :any of the preceding rocks 
except'limestone, with injections of granite pegmatite along the foliation planes. 
Some of .the' rocks mapped.as Grenyille. metasediments are probably granite with 
some biotite» garnet, or sillimanite ̂ derived from incorporated"metasediments, 

" and "the Grenville metasediments .have in part been substantially modified by gran- 
itization*. .' " ' ";  - --/ . ^ .. . . ; - . » '- - ~.'."'

- ,: ' r; ',!The quartzitic rocks appear to predominate^- especially the feldspathic 
and pyroxenic facies. ^e Motitic : gneiss'es"are\ locally garnetiferbus. \05iey .. 
are well .exposed on the outer borders'of the'Parish'and Granshue synclines, 
described below. Sillimanite "granite was especially noted in ̂ boulders, some of 
them.' at the ,old road crossing of the Oswe^itchie River "nbrthivest of Billon Pond, 
in the Cranberry Lake quadrangle, and some of them "in the drift on the'hills 
shown just north of the nen in "the.name;.^Pleasant Lake JBrooklt on the Stark, quad- 

^rangle, / 2he pyroxene skarn is locally in intercalated beds with other types of 
metasedimentary rock.or included in the granite. '.Limestone has been found at 
only two localities,' one on the north side ; of Karble Mountain, in the Cranberry 
Lake quadrangle, and jthe other about 3/H mile southwest .of Deerlick Eapids, in - 
the Stark.quadrangle. ..Granite,pegnatite is usually injected in subordinate v 
amount along the foliation planes, of ail of the rocks, except limestone* . _

-.--- . Sie.belts -mapped as Grenville metasediinents Include minor intrusive "sheets 
and lenses of granite.-that are not distinguisiied^on'the map. ,. ,-.'-.-._  ^   

-.''_ -  : '' .  " - r . ' .   .-.".: --.   Structure ~r'--- : '--' % .";. 7 ';> - .. V". - '-

-  -- . - Cie geologic ;structure_of -the^region is very complex^, -, ihe siJnaplest" cross 
section that it seemed possible to draw is the one across the central .part .of 
the Stark quadrangle (see sec. AJ3-C), At the extreme northwest, beyond, the : .   
North Branch of the Grass Eiver, this section crosses a belt of Grenville'metar- 
sediments, which lie on the north, linjb ^of. a-.great anticlinorial core of the old 
phacoidal granite gneiss, f rom">iiich ~bney~are-locally separated by sheets of the 
younger granite. - ^Alpng-the southeast linjb r of, tiie-'.gneiss is .a. sheet of-.younger 
granitef and soutlieast of-this is the east, limb\of. the Grenville "belt f_ The^Grf
-ville_rocks..are^ here split 'into two .b'eltsl'by.'an^^"anticlinai mass of-'the" younger
grani¥e,' the anticlinal stmcture of which, is .best'shcrwri'at the ".south" end, neai^
Sprucejiountain. At the north the.granite has a"£nifonn nearly"vertical"dip. .'

_The anticline of younger granite is flanked on.ooth.sides by synclinal.belts' of



Grenrilie metasediments, which are isoclinally folded and in general nearly ver­ 
tical, The western "belt -of Grenville rocks may be called the Parish ipncline - 
and the eastern one the Granshiie Byncline. .She latter is well^eiisel^etween, 
Tunkethandle "Bill and Ormspee Tond, "but its possible extension, to' iihe^iouth is 
largely _ covered -nrath ^aci^/deposits* East of the 'Sxaoishue synclii 
mass of granite, ;£oidex3.:jiiito   an anticline, -the axis of iiiich nearly 
vith'^ebb Creek,'^Tnis antlclineV SaT'tuna; iE'fiankeo^on the east l 
synclinal "structure ;in granite that Incloses layers of amphibolite* 
olite in these layers is thought to be metamorphosed gabbro, although'the layers" 
of-amphibolite enclosed in the granite of the vest limb of the ¥ebb Creek anti­ 
cline are thought to represent -metamorphosed Grenville beds,. ,. . -  

The belt of Grenville metasediments in the Cranberry Lake quadrangle is so 
disturbed by intrusive bodies of younger granite that its structure has not been 
deciphered. - . ' -

The linear structure in the rocks of_ the northern'third of the-.Cranberry .:.' 
Lake quadrangle*" \\herever it has been observed., uniformly strikes arid pitches 
southeast to east-southeast. The phacoidal granite .gneiss ill thfer'^st.ern"jpart" of- 
the Stark quadrangle'has a marked linear structure, ^i<±i"sti:ifces'*aiid^it(S^Jl'-^ 
northeast to east-northeast. IBiese t-wo structures, though oriented at -such 
angles to each other, apparently conform .in general-with the sxrike of the 
in the respective areas. Two quite different structural trencls 'thus merge in 
this region, and the resulting structural^ relations are highly complicated. :

    - - ' - Hagnetite deposits -  ~*' :" '

Practically all of the known magnetite deposits in" the northwest Miron^ f^ 
dack magnetite -district are directly associated with Grenville metaseflimentaiy ~   --'L' 
layers or are enclosed in granite contaminated vath" garnet, biotite, sillimanite,/ ;- 
pyroxene, and other minerals derived from the Grenville metasediments, 2ne 
netite deposits are therefore interpreted as resulting from partial to 
replacement-of "the Grenville rock by mineralizing solutions, "which are 
to have o'riginated in the magma that yielded the great masses of younger 
The ore'"bodiesr-at-the Parish and-Benson mines, for example, lie within belts 
Grenville metasediinents. The^BDss deposit replaces a thin tabular layer of 
ville metased3jnentar^r rock that is enclosed in granite but lies close "to the 
der of a major belt-of metasediments,^ .^Ihe Clifton and Jayville deposits-^bot 
place tabulaV"layers of.Grenville metasedimentary'rock that"are..wholly enclosed 'i~? 
in granite and far from any exposed, major belt dominated .by .Gr.enyille metas edl ii'%- 
ments>' The Bensoii mines and Parish magdetite deposits replace .f eldspathir quartar"; 
OSP gneisses of the Grenville series,"'.ajnd the Clifton and- E^ss" deposits replace ' 
pyroxene skarri a granular asgregate^ of" pyroxene derived from limestone ,la/ers in-; 
the Grenville.' -In general-," "the^micaceous feldspathic "arid quartzose gneis'ses "con- 
taining pyroxene and" garnet and 'the pyroxenic" skarn layers, of the Grenville 'series 
appear to. have been the most favorable host,.'rocks; t^ey evidently were more "easily 
replaced than the dominantly siliceous quartzites""f, "/, * . - ., v ."./; - .'-
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-Possibilities for nevr 1 discoveries- -.-. - '.. -  

of the magnetite deposits- in the Mirondacks that are known   '-.
.today" vefe also known a century ago. : -As D :. -H. IJewland^/ has. well"-said^jfTha   
favorable ground for development was, sou^iit outJ>y t)^-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 highly 
magnetic "bodies like these "is a comparatively easy matter., n _ He adds, Hit is
'probable that future exploration will result in the addition of. new deposits 
to the list; "but it can hardly "be expected that the- discoveries will compare 
In importance with those already made." " . , : . : " '.-. -

: - -slf new deposits are found in the future,~~it is likely again to "be by 
means of systematic-dip-needle'.surveys.- fee magnetic work should'be- concen­ 
trated in areas that, on the basis-of our .knowledge of the local geolb'gy and 
of the,mode of occurrence of the known magnetite deposits, appear to be'spe-- 
cially- favorable. Some apparently favorable areas in the Stark and Cranberry

'Lake quadrangles are as follows:  - " : - - - < "-' ~ - '. -.. - -:    '       _     " . ' - 2 f  *'" ."

.-.' -  (l) The entire CCC belt of-Grentille--metasedimentsv(GvM on map) is-'well 
worthy of systematic prospecting",, in view of its .containing known magnetite 
deposits (Benson mines, Clifton, Parish, Boss), of the known presence- of" sev- 
era! other zones of magnetic anomalies ̂ .pf- the nature of "its'-geology,' and of

". the gelations of the local geology to -the regional geology. . -   -

" (2) On the west flank of the CCC belt of Grenville metasediments" there 
is a zone of granite with numerous included -tabular layers of Grenville meta-

-..sediment, . (GrGv on map), which is deemed worthy of systematic prospecting. _

^ V; --(3)/Farther to the west, on the east flank of the .anticlinal core-" of old
  -phacbijLai. granite : gneiss v is a. belt of relatively-uniform granite. This belt 
contains the Clifton ore body,"and although, the number of^ included layers of 
Grenville.-metasediaient i.s very much,smaller than in belt 2 r such layers^ as 
are present, may contain magnetite deposits; this belt is'also worth prospect-

" ""

TheT-margins .of granite masses adjacent to belts of Grenville meta- ";
-sediicents constitute favorable areas for. prospecting. The borders of the   

  granite lenses vatnin the Grenville metasediments on the Cranberry Lake quad­ 
rangle, .-and-lie ̂ 'a^acent--zoi^^ :graiiite: -around the Granshue syncline of

  metasediments, would belong in this", "category. 'Locally,' zones of the granite
itself .may., be substantially" impregnated with magnetite, especially where the _ 

. granite .-forms felatiye'ly"'thin lenses or sheets within the Grenville. . , -

*'~z ^j Sa-:magnetite deposits are known to occur in areas.underlain by large "."' 
>saasses--of uniform 'granite/ by granite associated with subordinate amphiboli^6 ' 

or T^y amphibolite with" subaF'dinate granite',-where jio evidence has been.

^J Nev/land, D. H., Geolos^ of the Adirondack Magnetic Iron Ores, K. 
State Mas. Bull. 119, p. 2^, 1908.



that Grenville metasediluents ever were present. Tne chances of finding conr- 
mercial magnetite deposits would obviously be less in such areas then in the 
belts above listed as favorable. local magnetic anomalies havBj^ec^; reported, 
however, in these areas, -.and it is therefore not beyond the bounds of possi­ 
bility that these areas jnay-contain minable deposits. UeverthelesK it would  
seem wise to concentrate exploration first on the belts for/wblch the" evi- S^ 
dence is more positively favorable. '-- X'.''-:\'.'.^--'-^ - " -^ ^; ,'iy t ^ ^ ^ r.S 

Ifo magnetite deposit has been reported in the area underlain by the old* 
phacoidal granite gneiss, in the Russell, Stark, Uicholville, or Childwold 
quadrangles. This belt is therefore considered to be poor prospecting ground, 
fee Jayville deposit, nowever, in the Oswegatchie quadrangle, occurs in pha­ 
coidal granite gneiss near its contact with the younger granite. If other 
magnetite deposits occur in this gneiss, they would probably be near its 
borders, where included layers of Grenville metasediments, mineralized and . 
replaced by solutions from the younger granite magnet, would be most likely 
to occur. - "-'

belts of syenite and quartz syenite are likewise considered to be 
poor -prospect ing ground, and, f urtherinore, any iron-rich segregations in them 
are likely, to be relatively M^i in titanium. ." - ' -/ -

...

A substantial percentage of the magnetite ^deposits indicated by newly 
discovered magnetic anomalies may be espected to be non-commercial. Drilling 
of the ground showing the stronger and more persistent anomalies will be nee-, 
essary to prove the existence of workable ore bodies.

Parts .of thel>elts on .the Stark and Cranberry £ake quadrangles suggested 
as relatively favorable have already been systematically surveyed for mag­ 
netic anomalies by the local operating companies, but much more work of this 
kind remains to T^e done. - -
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