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EXPLANATION 

~~ 
Fortune Lakes slate 

Data available only for lower part of unit, which consists 
dominantly of slate with interbedded graywacke (a), 
Locally iron-rir:h, v;ith layers of siderit1:c slate, pur
cellanile, ur inlerlayered siderifo and chert (b) 

~ 
~ 

Stambaugh formation 
In Iron River to Crystal Falls belt (columns 1- 4), unit 

is chiefly a flinty magnetic slale with H!mrn graywricke 
andfiss-ile slate containing porcdlunile layers (a). In 
Crystal Fall& W Stager La.ke belt (colwrnrrn 5, 6) 
ammimt of' Hlr:ite increa.~es so that in the southeastern 
part of the bell the unit consists of fi.~sile sln.te with 
scarce layers of porcellanite and yraywacke (b) 

Hiawatha graywacke 
Mostly massi1,e grayU'acke (a), non-feldspathic except 

in u;esternmost part of district. Some interbedded 
slate (b) 'l'n u1eslern part of district. Breccia (c) of 
chert fra,gments in graywacke matrix comrnon near 
the base, locally makes up entire formation in norlh,,>rn 
Crystal Falls area. Arfcosie graywacke (d), com
monly coarse-grained, in westermnost part uf district 
only 

a 
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Riverton iron-formation 
Mostly interbcdded chert rnid siderite (a), locally a 

chert-siderite brecda (b). Parts of formation,rar
ticularly in western part of district (columns 1-J are 
slaty iron-formatfon (c) cmu;isHng ofgrnphitic slate, 
dark siderite, and chert that typical/.y fa nodular. 
,'J:Iagnetite-bearing layers ( d) occur near the middle oJ 
th'} formation in the Crystal Falls area (columns 4, 5, 
6}. B1·eccia (e) consi&ting of chert fragments in gra
phitic sideritic matrix found in lower part of forma
tion in Iron River area (column& I, 2), interbedded 
with or gradatiunal intu slaty iron-formation 

Dunn Creek slate 
Uppermost part is Wauseca pyritic member, which 

typically consists of an upper laminated unit (a) and 
a lower hre(:ci.n (b). Breccia isa dense rock made up 
of small graphit·ic pypitir: slate fragments in a matrix 
of the same compositHm. Throughout the district the 
Wauseca member is underlain by massive lo lamimited 
.,;ericitic slate and siltstone (c), which in places i.~ a 
pseudoconglomerate (d) because uf prcconsolidation 
slumping 

In the Crystal Falls -Alpha area (coh,.mn 5), sericitic 
slate-siltstone is underlain succesxively by black slate 
with layers of chert and siderite (e), laminated 
("striped") slate (f), a .,;econd. black slate unit with 
layers of chert and siderite (.g), and non-graphitic 
black sktte with occasional layers of chert ( h) 

Bad.water greenstone 
,'l,Jassfoe meta.basalt fwws 
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EXPLANATION FOR GEOLOGIC l\1APS 

Dolomite and sandstone 
Gray fo&siliferous dolo?nite and yellow to buff medium

grained sandstone. Occurs as flat-lying remnants in 
southwestern part of district. &ndsUJne 11W.Y be 
Cambrian in age 

UNCONFORMITY 

Silica rock 
White, fJray, yelli:iw, or reddish, massive to vuggy, 

chert:y ruck, trwstly structureless. Some has _con
glomeratic aPP.earance on weathered surface. Believed 
to represent silicified erosion surface on older doWmite 
of the Saunders formation. Shown only in OU,tcrop 

UNCONFORMITY 

Diabase 
Rare dikes. Fine W medium grained, inversely mag

netized; yield negative 11W.gnetic anomalies 

INTRUSIVB CONTACT 

Granitic rocks 
Mostly medium*grained, gray W pink, somewhat sheared 

gran.ite. Mass near Beaver and Little Tobin Lakes 
{lrades locally into dark-gray dioritic rock. Probable 
age about 1400 million years 

INTRLJ.S/VE CONTACT 

Metadiabase and metagabbro 
Massive, dark-gray to green, metamorphosed diabase 

and qabbro. Abundant dikes and sills, rare stocks. 
Original pyrogenic minerals now largely altered to 
secondary products 

INTRUSIVE CONTACT 

Fortune Lakes slate 
LithoWgy known anly for lower part uf formation; 

mainly slak with interbedded graywacke. Lenses of 
1nassive cdarse-grained graywacke characteristically 
occur several hundred feet above base. Includes some 
iron-rieh strata: sideritic slate and probable iron
formation. Thickness probably more than 4,000 feet 

Stambaugh formation 
Cherty laminated rock, flinty slate, green chlorite slate, 

locally .~ume graywacke; many parUJ .strongly m_ag
netic. In southeastern part of district gradl!s 'into 
slightly magnetic slate and graywacke not dMtin
guish-able from overlying beds of Fortune Lakes slate. 
About 100 feet thick in rrwst pktccx 

Hiawatha graywacke 
Mostly massi-ve graywacke and dark-gray slate, com

monly sideritic. Lows,.nost p_art typieally a chert 
breccia. Grades into feldspathic nonsideritic coarse
grained graywacke with massive light gray 11late in 
northweHtern part of di, ,itrict. Probably as much as 
5()() feet thick in western part of district, less than 100 
feet thick in nwst of eastern part of di8triet, appears 
to pinch out entirely southeast of Alpha 

MINOR UNCONFORMITY 

Riverton iron-formation 
Thin-bedded .rock, mainly chert and siderite where un

oxidized but includes some graphitic nnd sideritic 
slate, 3tilpnom.ektne beds, and magnetite-bearin,q rock 
/,(Jcally. In most places ot·iginal iron minern.l11 are 
oxidized to reddish to yellow fron oxides. Host rock 
for the prindpal ore bodies. In eastern part of distriet 
formation commonly 400--IJOU feet thick; · in western 
part les8 than 300 feet thick and locally much thmner 
because of pre-lfiawatha e·rosion. Iron-forrnation 
qenerally nonmagnetic, but locally strongly magnetic 
in eastern part of district 

Dunn Creek slate 
In western part of district chiefly siltst-One and sericitic 

slate; in eastern part of district siltstone and slate are 
underlain by black cherty slate, sideritic slat.e, and 
locally chert-siderite rock. Throughout distru:l up
permost part of formatwn is black gruphitic pyritic 
slate (Wauseca pyritW member). Aggregate thick
ne11s uncertain frat probably ranges from 400 to 1,500 
feet; Wauseca member i .~ 50 ferJt or less but locally 
may be much greater or less becaU.&e of squeezing and 
shearing 

Badwater greenstone 
Massive chl.oritized basic volcanic rock11, in part flows 

With ellipsoidal structures, in part tu.ifs and agglom
erates. Most of the greenstone is nonmag,wtic but 
some parts are strongly magnetic. Thickness highly 
variable. Unit is entirely absent in some plMes; in 
others may be as much as 15,000 feet thick 

Michigamme slate 
L-Ower three-fourths of formation is graywacke and 

slate or more highly metamorphosed equivalents 
(granulite and staurolite schi,st in the Horserace 
Rapid1J area), well bedded with many layers showing 
grain-size gradalion. Upper fourth uf formation 
poorly known but probably contains black slate and 
locally magnetic iron-formation, possibly some vol
cwnic tuff11 and flows. Aggregate thickness 5,000 feet 
or less 

MINOR UNCONFORMITY(?) 

Amasa formation 
Chiefly martite slate with layers of chert-y irun

formation. Some beds strongly magnetic. Host 
rock for minor ore bodies in northeastern part of 
distrWt. Maximum thicknesx about 1,800 feet 

~ 
Hemlock formation 

Ma11Hive chluritized basic volr:anic rocks, in part flows 
with local ellipsoidal structures, in part agglomerate 
and tu.ff. Bird iron-bearing member, bhb, occurs as 
lenticular unit 1200--1400 feet below top of formation. 
Both greensWne and iron-formation locally .~trongly 
magnetic. Ba&e of formation not within dis/rict 

UNCONFORMITY(?} 

Saunders formation 
Chiefly massive dolomite, expo,~ed in only a few places 

in southwestern part of district. . Distrib'l.dWn in
ferred chiefly from occurrences of silica rock that is 
believed to represent silicijied erosion surface on dolo
mite 

Greenstone along the Brule River 
Rekttfoe age unkn01.vn. l'rlassive metabasalt, locally ag

glomeratic and ellipsoidal. Ywlds moderate to strong 
magnetic anomaly 

-Paint River group 
undifferentiated 
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Crest of anomaly on aeromagnetic profile 
Sm(ill circle, 50---.500 gammas; medium, .5(1(} -1()()0 gam

mas; large, more than 1000 gammas. Crest poi11.ts 
connected where correlation appears reasonably cer
tain. Shown only where ground nw.gneto-meter data 
not availabl, 

/600 

lsomagnetic contour 
Generalized from detailed ground suri•eys. Approxi

mate in local ar_eas surveyed with Hotchkiss Su.perdip. 
Contom·s at O, 400, 800, 1600, 3200, and 6400 gammas 
anomaly abmw regional base; _locally other contours 
shown, nnd in areas of magnetic complexity some con
tours are left out. Cont-Ours below regional base are 
hachured 

-----2-----

Magnetic contour 
Based on 11urveys with Like Sup'erior model dip needle. 

Shown only whefe other types of ma,qnetic data, are 
not available. Contours at O, 2, 4, 6, and 8 dip-needle 
units above local base 

------------?----? 

Geologic contacts 
Lrmg dashed where approximately located, short dashed 

where inferred. (lioeried where position or existence 
of contact is ·very much in doubt. All contacts are 
covered; grades of line merely indicate relative degrees 
of uncertainly as lo position 

----------?---? 
Fault 

Long dashed where a_pproximately located, short dashed 
where inferred. (.Jueried where position or existence 
is very much in doubt. Most faidts exa:mined in 
under!rround wurkings are high angle, reverse 

-----. +-----
Anticline* 

Approximate positfon of trace uf axial plane. Arrow 
sho-ws direction of plunge where known 

+----f)----
Overturned anticline* 

Approximate position uf trace of axial plane, 11howing 
direction of dip of lirnbs and bearing of axis 

+-----+-----
Syncline* 

Approximate positWn of trace of axial plane. Arrow 
shrni;s dfrection of plnnge where knrmm 

+-----ft-----
Overturned syncline* 

Approximate position of trace of axial plane, showing 
direction of dip of limbs and bearing of axis 

/ 

Minor syncline 
A now shows brnring and plunge of axis 

'(, 
Dragfold 

DiagrammatW plan. Arrow shows approximate bearing 
and plunge of axis 

/M 

Strike and dip of beds 
Overturned bedding not distingwished 

/ 

Strike and rlip of beds estimated to be inclined 
70----85 degrees 

/~ 

Strike of vertical beds 

e 

Horizontal beds 

Direction of top of bed as determined by graded 
bedd ing 

Arrow shows direction of top 

-j' 

Direction of top of bed as determined by ellipsoidal 
structure 

Arrow shows directWn of top 

h, 
Strike and dip ofslaty cleavage 

/ 
Strike and dip of slaty cleavage estimated to be 

inclined 70----85 degrees 

~ 
Strike of vertical slaty cleavage 

/., 

Strike and dip of foliation or schistosity 

Strike and direction of dip of foliation or schistosity 

Strike of vertical foliation or schistosity 

/" 

Lineation 
Arrow 11hnws bearing and direction of pl·ange. Used 

for intersection of cleavage artd bedding, minor wrin
kling or grooving of clemJage or bedding planes, and 
orientation of stretched concretions or otherprede
form.ation features 

/:'5 
" 

Strike and dip of beds and plunge of lineation 

A'° 
" Strike and dip of foliation and plunge of lineation 

Closely spaced minor folds 
Trace of bedding diagranimatic but shows generalized 

strike. Arrow .~hows approxim.ate bearing and plunge 
of fold axe11 

Outcrop or group of small outcrops 

Operating mine shaft 

!']BALKAN 

Abandoned mine shaft 

' 
Test pit 

/ 0 

Diamond drill holes, inclined and vertical 

~FORTI.JNE 
V- LAKE MINE 

Open pit 

Trench 

• Note Fold ax= slwwn c,nlv where locat ed by outcrop or r~ atlily in 
terprdc·d magnetic and ~xplm·at io n Cata In ,;eneral, Ocds 
aTe steep!,,- d ippi'n g ao, d bcd1·o~k aur f~c~ is on~ of 1,Jw relief, so 
d ,at ennT.<>rtione of formfltion boundar ies <:an be t;,.k e11 t,, ind i
cate structure.! fcatur~ , 
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