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lows of Keveenswen sge

Pb

The conper-bearing sedimenits and
vnich underlie the northwest side of XKewsonaw Polint fors o conformable
gories wvhich to the southesst has been thrust over the Corbrian
Jacohbsville sandstone, The stratigraphic correlatlion of the Freda
sandstone, which lies abv the top of the copper-besring series, to
the Jacobsville sandstone is unceriain, &3 are alse the definite
dating of the periods of deformation and the age of the copper
minerelizaticn.

Field work was conducted B the southeast of the mein
copper-bearing sres with the hope of establishings (1) the date of
the native copper mineralization, {2) the relations of the Freda
and Jacobsville sandstones, and (3) the dales of deformstion,

he existence of a nre-Jeacobsville peried of minerallzation

was esbablished, but its correlation with the nallve copper miuerslization

o

the northwest cannot be definiitely established.

&
o

The Jaccheville sandstone reste unconformebly upon Kewesnawan

flowgs in zn adjecent area, the Freda sandstone rests couformably on
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ssime characher. [ence the Jacobgville sandstone is thought

!_;»
3
o
Pl
@0
| o]
oy
£
&y
pos

z;

0 be later than ond unconforssble bo the Freds sandstone.
Vb ono locsliby the Keveenswan [lows are tilited ond sheared
H

wletone is pob affected, thus nroving

4

vi11
the overiying Jacobeville s

& nre-Jaccbeville, bubl posl-Keweenawsn deformaticn.

ancther ver

end srebably loter bhan the Devonian.



INTRCDUCTICN

PURPUSE CF INVESTIGATICH

Although the copper-bearing I rocks in Keweenaw,
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Houghton, snd Untonsgon Countles of Upper lichigan have been extensively

-

. .k
studied, several mejor problems remaln unsclved. Auong these problens

® »

aret (1) the zge of the netive copper uineralization, (2) the relation-
ghip of the Freda or Vestern Sandstone L¢ the Jacobsville or Kastern
Sendstone, and (3) the dating of the gsevoral pericds of deforsation.
Reconnaiscance work during 1937 and previcus years, in a
reglion a few alles to the east of the copver-besring series, revealed

valusble informatlion concerning these Tundssentsl wrceblems, During

the swmer of 1939 zbout two months were spent in the Tileld mepning L

1’23

2

nore detell = porticn of this region W the east of the copper-bearing
serles.

Fven though the major task was to throw light on the szbove
problens, 1t must be admitted thet pracilce in fleld mapping was
ancther objecbive. This belog the case, tlme being limited, and the
literslure on soue asphects of the oroblenm being very exteusive, the
eumphasis in this report has beon cn inbterpretations frow asctusl
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tler, Be S.; Burbank, ¥. S., et al: U.5.G.8. Prof. Paper 144, 1929,
ppe 3=l4, glves an excellendt bibliography of the region.
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It is hoped that the new dalta here presenmted will not only
help o selve some of the problems comnected with the reglon, but will

gloe prove te be of soume use In expeditlng exploiiation of the mineral

METHCD COF INVECTIGATION

£11 of the mapping was done by neans of g Bruniton coumpass
and nacing. The general procedure wos to locate outcroeps by traversing,
and then to map them in as much detall as they seeued Lo warrant.

Since no topographic maps were avallable,

Y

necessary, by means of pacing and hand-leveling. In many cascs the

countyry was 8o rugged thal the degree ¢f accuracy was impairsd; and

at times the timber =ond brush wes so thick thal the sheiching in of
contours was impossible, as was the sighting of objects for purposes
of lccaticn. For this last nomed roeson position had constantly o

A notebook

be nsintalned by pocing and

wlth ccordinate poper was used for this purpose, and by nlotling the

2

kN P N L T g o B e & ot o
traverse on this paper pesition was contl

and 45° 1lines tc be plotted

aner had the advantsge of vermitiing

®

without the use of o protractor and secale, thus saving much vime.

In some nlaces z plane teble could have been used

advantagecusly, but since the work was done individually such a

T

srocedure was not practical. Likewlse, bringlng in control by mcre

accurste means would more aceurate rosulis, bul this extra

trouble, oven if posgsible, oprobably would not heve been worth while.
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GECGRAPHY

LOCATICN AND SIFE OF UAPPED ARE

The area investlgated is in Houghton and Baraga Counties

in the Upper Peninsuls of Hichigan, snd is sbhoud 12 zlles west of th
villege of LtAnse. Although the reglon 1s sboub 100 square nlles in

extont, the aresn of acltual exposures froe from glacial i1l is less
than four sguere miles,
The map on page 6 (Mo, &) shows the geperal size and

lecation of the area studlied.

RELIFF AND ELEVATICH

The maximum differcnce in elevation ig about 450 feet. In
general, the southern half of the srea, 10 use Davis' nomenclatlure, is

youthful, and the northern half is late mature in the gecmorgphic cycle.

The area is drgined by the Tturgeon River and its tribulsries,
the Little Silver Croek, the Silver River, the West Bramch of the
Cturgeon River, zud the Ctter River. Cee dap Ho. 1 in pocket., (n the

whole the regleoa iz well drained, but sarshes and swamps of considersble

size are W be found in o few pluces.
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sandstone which in general is flab lying. Belween the two geries is
s fault, The Keweenawsn flows, conglomerates, sandstones, ele. are
thrust over the Cambrisn sandstone in such o uwarmer that the Keweonawan

-

series near the fault is dipping to the northwest at o steep angle.

]

The dips become nrogressively less awsy {northwest) from the fault.

The area described in this report lies to the southeast of
the Keweenaw fault. The rock tyoes are simllar, but differ in
amounts and relations; and, in additicn, the area contains small
natehes of Ordovician end Silurian strata. The map on the following
nage, texen from U.8.G.3. Prof. Paper 144, shovs the general geclogle
fealures.

The reader is referred to U.S5.0.8. Prof. Paper 144 for

further debails of the general structure and geclogy of the vicinity.

Uralitized Basalt Flows of Silver Mountain

History of the Subiect.

Historically, the first reference of ncte to Silver Mountain
was by'Burt,z who mentioned the locality and found small amounts of
copper sulfides as well as guarts and caleite velns conbtaining
Bearbonate of steatite.®

The Foster and Whitney Expeéi%ians described the mountaln as

boing a2 doue-shaped knch cccupylng an area equal to three sections and

2 Burt, ¥. A.: Hessage from the President of the Umited States tc the
two Houses of Congress ab the Commencement of the First Segsicn of the
31st Congress, December 24, 1849, Pt. III, Geclogicsl Renort of

7. 4. Burt on Surveys of Township Lines in 1846, p. 849.

3 Foster, J. %., end Whitney, J. D.: Report on the Geclogy of the Laxke
Superior Land District, Pt. II. 32nd Congress Special Cession, Supt.
Pxeeutive Documents 41, 1851, pp. 68-69.
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being made up of a labrador and hermblende rock, the labrader being
pradoninant. In addition, nodules of quarts end chalcedony were
scabitored through the nags.

The Hationel Compery had put en adit in for 100 feet slong &

fissure dipoing 63° to the northwest, Mo umetellic mineralization was
found in the rock dump. They felbd thael the adlt was along o fawlt

because of the poliched walls and broken rock of the fiscure. They
also mention a dike 2t the summit which has & zlig-zag course.

Foster snd Yhitney had the conception that the trappeau rocks
were intruded intc the Jaccbsville sandstone snd thus domed it and
deformed it ab varicus plsces.

M. E. ﬁadsw@rth& deseribed the resulis of a party in charge
of A. E. Seaman which studied Silver lountain, It was found W be
comncsed of interbedded lava flows of which at least ten flows were
distinguished with more or less cerlainty. The flowe were found 1o
dip northwest at an angle of 10° to 16°,

R. D. Irviagﬁ described Silver Mountaln, and from a microscovic
exaninstion of the rocks concluded that the amphibole in the rocks canm

S

frou sugite. Yrelite, and in addition augite, titenifercus nagnetite,

and feldspar were mentioned. e remarked thet the flows might be of

Huronian age.

2
b , n % vl 3 EF g £ . Jrp—— o FY 1o ¥, o 't £ v
fladsworth, M. Be: The Scuth Trep Renge of the Kewcenawsn Serles,
£ ’

American Journal of Sclence, Vol. XLIT, pp. 417-419, 18E2L.

5 Irving, R. De: Copper Bearing Rocks of Lelke Supericrs U.0.Ge2.
Lonograph ¥o. V, op. 201-205, 1883,
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tered from pyroxene, orobably

’m« -
@
P»J

Alteration: hormblende

ﬂ‘z

from sugite. Calcite is usuvally assocloted with nernble is

el

de
nogsibly the result of pyroxene solteration, but msy alsc be due to
introduction of materisl hydrethermally. Some caleite is found on
the feldspar which is slightly sericitized. Chlerite is an alteration
sroduct of the ferromsgnesian minersls. Leucoxene presumebly iz the
result of alteration of magnebite~-iluenite because of cccasional
reanants of ocbshedrasl form,

Texture: the rock is fine-greined snd shows the uouzl size

distribution sercss & given flow, Hormblende oceurs in ragged grains,

4]

usuelly elongzted In the direction of cleavage. In a few cases the
old svrozene cutline nay be observed, bul little or ne myroxene has
sscaned alierstion. Andesine occurs in tyonleel jackstraw srrangenent
and formed prior to the horrblende. Chlorite is fine greined and in
irregular palches,

Dikes nade up of finer-grained maberisl similar te the flow
are commenly seen on the weathered surfaces vhere a zone ol wosker
meterial up to a quarter of an inch wide along thelr borders has been

woesthered into o brownish groove. These dikes are narrow, of steep

s " ] ST snh gt 2 oyt Fopey 1o 7 R
bub vericble dip; they pineh, branch, sud sig-zag., Fraclures pass

t

X LS ek - 1% o » iy o By
throuch these dikes, ceusing no displacement. At cother places tne

hk(.:u -
dikes =re obvicusly offset, and yet there is absclutely no indication

E RS N R S, Fal ] L2 Ty $ .. « ey _— e UL PO A o -
of this offset in the sdjscent rock, Iicrescoplc examination shows

thet the borders of the narrow dikes have been chilled, These dikes
are intersreted as being due to solidification of e top of & flow

either (1) wellin
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The source of the sediments ls not definitely known, but

g acbively sroded ot the time of

me that the underlying basalt ¢

T 4 ] . oy
aberiel, and p

EA 5 3 o s v
the mica mabrix,

e

plagiociase slberation. The oresence ¢f microcline and
orthoclase in eppreciszble amounts mzy indicate ercsion of pre~

Cavbrisn granites ab scue unknown peint. The absence of plagloclaese

o

is prebably due not to its lack in the sgource rocis, bubt to lis
rapidity of decompesiticn.

The deposition of this sarndstone must have taken nlace in
ghallow waters on = suddenly submerged topography of labe nature

relief, The knobby nsture of the burled topography szt the bize of

depoeition of the Eastern sondstone mey well exwlain the irregularity

of bedding snd cross bedding, for arny knocbs or ridges in shallow
waters would certsinly asccentusts turbidity.

As previcusly stated, the Jaccbsville sandstons is very
delinitely unconforusble upon the Keweenawan flows,

In regard o the relations of the overlying rocks, all that
can be said is bthat although the contacte camnct be chbierved, the

sy

Y e s e o ¥ 5 o = % N P S e I
Jacobsville sandsione, ot. Peters(?) sendstone, and the Urdovicilan-

fal1 P, % g, PR B . S e £ 5 ooy & o ™ PR

Silurisn linestones have strikes and dips thal are in approxinzie
k! he T £ - g - Pe =t

sgrecuent so that there iLs no direct evidence of an unconformiiys

however, one may exist. Which formetion overlies Uhe Jaccbeville
. by P & e £ e £ P Ty g . T
ssndstone 18 not known. There iz o concidersble gep bebween the

Jacobsville szndstone culceron near the quarter post bebween scctions

23 and 14 to the west of Limestons lountain, snd the cuberop of



2L

St. Peters(?) sandstone on the west flank of Limestene llountain.

There nay be faplting in this gep, olher Pelevzcle nmeubers nay be

srossent., Or the Jaccheville sandstone mey continue up to the
ks & 2% s

£t. Peters(?) sandstone.
Tae age of the Jacobsville sandstone ie Cexbrien. A similsr

. . . 10

j2

sendstone cutcropping in the St. Croix River reglon of Wisconsin

to be Cambrian in sge on the basis of contalned
fossils.
This sandstone unconformebly overliss Keweenawsn flows.

By

Further, this Cambrizn sandstone ie found beneath Urdovician sedinments

8"
4y
ot
b
4]
i 1‘}
o
»

the west of Croix district. Likewise, the Jacchsville
sendstone unconfornsbly overlies Reweenawan flows and dips under
Urdovieisn sedimente, ¥No relisble fossils have been found in the

Jacobeville sandsione.

St. Poters(?) Sendstone

Cuterceps of this formation were found only in section 23 on

the wesh side of both Big Linestone and Little Limestone dountains.

Thickuness of the formsbion is not known, but it 1s at least
forty fect. The formabion 1e a wmassive sandstone with layers of
conroer sand nrranged parallel to the bedding., Sand greins are up to

lizmoter, snd consist very largely of quartz, but with

5
£

b T e 3
sbout 1.5 mm. in

small amcunts of feldspar and traces of magnetlite cr ilmenite, The

10 ; . , :
Chasberlain, T. Ce: Geology of the Upper 8t. Croix District of
¥isconsin; Geolcegy of Wisconsin, Vel. 35, poe 363~-428, 1880,



Kl

sandstone is white in appesrance and remarikably pure. The grains
are very well rounded, have frosied surfeces, and sre very locsely
canented togsther.

The source of the sediments is not knowny they might have

been derived from Huronisn quartzites or the underlying Jaccbsville

As sreviocusly set forth, the relstion betueen the St. Peters(
and the Jacobeville sendstounes is not known, Lower Urdoviclaxn 8

may or mey not be nrescnt below the St Poters(?) ssndstons, znd there
mgy or may net be an unconformity belween the twe sandstones.

The limestones found shove the 5t. Peters(?) seen o be
confornable, and ab cne point, on the west side of Little Limestone
Hountain where z trench was dug to expose the contect, there was no
evidence of any importent break. Une oot below the contoct the
sandstone is white with greeon and red stained patches; for five

inches shove this there iz o clay-like layer which contains much
caleite (or dolomite) and very fine sand;y just above the clay-like
layor the limestone is enccuntered, and for a few inches it carvies
neny woll develoned mangenese dendrites.

The limestone overlving the St. Peters(?) has been found
by Cazse and ﬁcg*u&anll to be Upper Black River in age. The reasors for

sssigning the white sandstone to the St. Peters are: (1) its position

nelow the Black River limestone and shove the Cambrian Jacobsville

Sasag g, Co, and Robinson, ¥. L. Geclogy of Limestone lountbaln and
i floughton County, llchigen; Lich g«m Geclogical Survey

I 7 ghi Lilehl
’*::;s i cabion 18 ( soologleal Series 15}, pp. 165-181, 1915,
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for thrust faults, =aaud the grest distance scems %o be a less imnurtant

objection than the cbjections encountered by other sxplanstions.

Agze of the Keweenaw Faulb

As to the sge of the Keweenaw fault, it is fellt that the
cvidence polnls W post Lower Paleczoic age.

There 1s no evidence of an uvnconformity bebween the
Jaccbhsville sandstone and the Lower Paleczoic vocks, and since the
fault is certeinly later than the Jaccbhsville, it sust likewise be
later than Lowor Paleczole., In addition, deformstion of the Lower
Paleogolc strata i1s opprecigble enough te be the result of the sane
deformation which caused the Keweenaw fault.

Ho earthouskes hsve occurred along bthe fault, ond the scarp
can casily be explained as a fault line scarp. A great thickness

have been ercded since vhe beginning of the

defurmation, which rules ocubt initiaticn of movenent at & recent

Y

debe., Therofore the foult is not rocent

GECLOGIC HISTORY

PPV o 2o It 5T vaes A
The sketcheg on pages 39 and 40 swx

Py ey

the pericd of ercsicn which followed the Hurc

et S 1 s e e ) . 1.
Series of flows and ccdinents were deposited. Then
] 3 - e T Hia % e
vas Lodid dowm u@ffu. Ryt é),{: upcn Wiede rocks. This was
Poyyrmmert D pine o {0 ssyeeune amered T «,'«‘ > s t syl preet oo Ty oy
LOTNRLLOn o W‘Nx...,;»* il w,_}.i.‘s C, HLIeT (‘1»‘-‘-—‘ & &{}ng anl erOSLOT. PRSLa]

£

P 3 3 . C e d e TR -+
{upop the old ercelon surfoce,
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o ey e 5 ooeclobhone wan bl
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the scope of this thesis.
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Lgriculturel Lincstone.

73, 4%

5 are of linestons from Sherman HWill

o

7:?

0
]

£

e following anelyss

o] T o TE o e
ard Limesbone Hountaing

Jomposition in Per Cent

e e e
Locebion Analyst

Fhermen HILL oD ulied }?‘19 4.3.5 28‘33 5i§'éé 3"“’%‘3 4{}.2"

Sharoen HilL MO 8T 2:55 1 28,9 | 5L.7 | 19,9 41.6

gig LE:?G W?@ «w%ﬁo aﬁ.w.mq&"f‘ 4‘55 2‘?'1;3 48.9 }.8&4. St

e mim . s , 20 x

Little Limestone ¥tn.| Tyson 6l.5 3eds

Linestone Hin. Foster %ﬂﬁ o
Thitney™t 45

ton County Aericultural Agent, 1934,

13 K. Spirolf iﬁ EX AT g
Y Tyson, Je Wi ‘za%m C@ lege E&ﬁ&ib@ﬁ% Service in a letter to

Ay e
TR0 2.10‘5.}.;:". un;;

L Cpt. Cite, b. 1:?,



¥ ] = 3 s e Ea) s n o .\ ot
The limestone is sulteble for sgriculiural purposes, having
i"\
y o Y T RN Y & bt - ; 3 g3
ralizing equivalent of sboub 105% based on caleiuwn carbonate.”
E T o Ty g - B 1 epany (e y o
1old tesbts have been copducted by the Michigan State College Extension
I IR P . thile L 3 nd th
Service ab the Walsanen farm nesy Little Linestone Hountaln snd the
. . JE N . CAP.. ) ST I s FNE ST 3 2
results were satisfactory for sweetenlng the soil.
:, . F IR L W * S ol iy o » .
The problem of ulilization is thue an econonic one., There
are ghout 500 farms within 15 niles of the linsstone which average
gbout 35 acres of cleared, crop lond sach. Assumdng

S

por farm would be limed; the nolentisl scresge 1s sbout 10,000, The
normel anplicstion is thres tons of limestons ner acre evVery 15 years.
Yery 1ittle land is now limed, so there iz a potentlsl lumediate
narket of shout 20,000 tons providing the fermers could be induced o
limes thelr land.

Conditions are good for guarrying the stone, Good roads,

ample lsbor, snd electric power sre avallable nesr the llvestone,

There ig little overburden, and the topography is sufficient W permlid

supply crushed rock for road wmebel could be secured in conjunction with
the production of agricultural llmestons, the peselbllity of econcmicel

-

whilization would be abill hetler.

fmnortanca to the deposlits suldshle for crushed rocik. Thers sre four

suitable materisl, These sre locabted

ab Silver Mountein, Sturgeon Falls, Limeslone dountain, and Shermen Hill.

22 Opt. Cit.



The Silver Mounbain rock i of unlindted tomnsge and nesr
s folr road; but there is no elestric sower nesrby and the rock is
very tough, vhich would make crushing expensive.
The basslt at Sturgeen Falls is suitable and i3 not as

toughy but the tonnage avallable by economical mining methods 1g

only sboub 150,000 tons, there is no eleciric power for seversl

wiles, and it iz half a nile over hilly, roadless bterrain to a
pocr road.

The naberisls at Linestone Vountaln and Sherman HALL

reads and oleciric power come wibthin 500 fest, and crushing costs
woirkd be lowsr because of the sefter rock, However, the rock is

1 ahd g PP N m - x D

hard enough to make satisfactory road mebal. The noseibllity of
F- g e B e e P iy - $ v L gy s e

the simlianecus guarrvying of agriculbural lime and of rosd metal

-

% J; 5 o 2 pome
hag been discussed proviousliy.

Dinension Stone,

There is po sutbeble dimensicn stone in the arss excepnt
for purposes of loeal use in rough masonry or fur flagsiones.

Lver Mountain braiks inte large, tough, dense

b
g:
]
[ %]
¢
i
&
€
Ty
i’“
bd

plocks which would be sulisble for harbor rip rap for which there is

u«i.&.

g oub ol the guestlion

Foie

y good local demand, lowever, such a ude

pecause of freight charges.

The 8%, Paters(?) saxdstone st Linestone Nountain misht be
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