The finer granulsr quartz is sometimes accompanied by more
or less unchanged chert.

Garnets, usually under 1™ in diameter, and usually
pale yellow, brown or reddish, are frequently found in some
beds. Occasionally beds are found containing garnets up to
ym oy larger and making up more than 10% by volume of the
bed. Small amounts of chlorite and either light or dark mica
are found in some beds.

In types (4e) and (4Db) the "gr&gerite" is subordinate
in smount to the magnetite and granular quarts, and is more
commonly in imperfect rbaettes. There is apt to be more or
less fine specular hematite in type (4a). Type (4c) differs
from (4a) in that the "gr&nerite" is ususlly in small, well
developed rossttes‘and there mey be moras granular chert present,
(5) Jaspilite,

Chert, commonly colored red, and specular hematite
in alternate bands from less than 0.1ME to more than 2@ in
thickness. Appreciable quantities of fine magnetite are
ususally diséeminaxed in the hematite bands.

The chert appears fragmental in some of the bands
in many localities, either because of an original granular
character due to greenslitic materisl, or from some mechanical
cause.

The hematite varies from very fine specular with sub-
ordinate fine, disseminated magnetite, to the types with
hematite scales over 1™® in diameter and with coarser and more
abundant magnetite.

East of Champion, practically all gradations between

(3) and (5) were seen, while west of Michigamme the types from
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(5) to (6) were more common, the more intensive metamorphism
apperently having converted most of the hematite of the
jaspilite intc magnetite and csused the recrystallication of
much of the chert intc granulsr quartz. No sharp line of
division could be drewn between type (5), (Jaspilite) and type
(6) closely resembling type (4) but lacking the tgrfinerite®,
The grenular quartz layers in some places were gugary® and
loosely coherent with occasionally some chert remaining. In
other places the interlocking granular quartz gave the rock
the agpéarance of a highly ferruginous quartzite.
{6a) This type differs frém (6) mainly in that the magnetite
(and hematite) is slso usually more grenular in sppearance than
(6), resulting in the entire rock being usually more sandy in
character.
(7) "Greénalite“.

The term "greenslite" ie used in thie work, especially
in the field, for three or more substsnces, each seemingly a
vhydrous ferrous silicate containing considersble iron. Included
were verying amounte of a fine scaly minerel, 2 fine fibrous
minersl snd an earthy materisl with a more or less granular or
oglitic character to the aggregate. Under a strong hand lens
the oglitic character was often less apparent than to the unaided
eye. These three or more substances were generslly pale in color
with greenish tinges predominant.

The greenslitic material occurs sbundantly in some
pleces, especially near the basce of the iron formation, in beds,

lenses snd disseminated through some of the sideritic layers.



(8) The greenalitic material rusts upon exposure and seems %o
weather to a somewhst sandy appearing, loosely coherent
sggregate of "limonite", or esrthy hemetite, through which

is disseminated abundant small, somewhat grznular particles

of chert or quartz.

(9) The term "taconyte® is frequently loosely used for some of
the phases of the iron formations, especlally for the types
(f"’)o (6) and (8)-

A11 of the phases of the iron formation =s listed
above were ceen in various steges of alterstion, up to and
including soft earthy siliceous "limonite" or hematite and
ferruginous quartz and chert.

The magnetite is commonly altered, partly or entirely,
to hematite ("martite") and in many instances to “limonitef.
Much of the chert or granular quartz in many cases has been
diesolved out and deposited in cavities and seams as quartz
crystals. These sre frequently double terminated end may be
of any size up‘to geversl millimeters and in any color as well
as colorless snd black.

The term "limonite" ss here used includes what is
probably very fire ggthite as well ag an earthy or colloidal
iron hydrate. Cosrse glthite, in crystals up to several
millimeters in length are abundant in much of the altered
iron formation.

The following minerals were found in the Negaunee
iron formation at the Chsmpion Mine. The majority of them were

also found at the Spurr and Michigemme Mines.

L2
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Graphite, = in grineritic phases of the iron formation.
Pyrrhotite, - rare. In smell amounte with chalcopyrite.

Chalcopyrite, — CuFeS2. In veinlets and disseminated. Also,
rarely, in sphenoids to 3mm,

Pyrite, - FeSp, Very abundant, sometimes in masses of over 100
pounds. In crystals and also coarsely granular
with magnetite.

Marcesite, - FeSy,, Not abundant. Seems to disintegrate more

rapidly on the dumps than deee pyrite.

Quertz, - 5102, (Described above).
Chalcedony, - Chert, jasper, etc, (Described above).

Hematite, - Fep03. Besldes the earthy end speculer as described
sbove, guite s number of thick, broad plates
up to 3 inchee across were found in veins,
"Martite' (hematite pseudomorph after magnetite)
is sbundent. Octshedrons to several millimeters.

Magnetite, - Fe304, In octshedrons up to 6™ as well ss coarse
to miecroscopically fine.

Pyrolusite or other mangenese oxide, altered from manganite.

Mangenite, - Mno (OH). In crystals, especially with barite. Not
sbundant.

¢cOthite and "limonite®., Fe263. (NOH) Describted above.

Calcite, - CaC03. Crystals of various habits snd size, also coarse
to fine clesvable. In veins and cevities.

Dolomite, - (CaMg) 003. Rhombs and granulsr cleavable in seams
ané cavities. :

Anlrerite, ~ (CaMgFe} €093, original constituent of the iron
cerites ( gFe) 3 %grmatﬁon, tut all that was found in the

Negounee iron formation was in veins and
' cevities. Smell rhombs and coarsely cleavable.

Siderite, = FeC03. Also a common originsl constituent of the iron
formetion, but found here only in veins. In
rhombs up to 3 inches across. Also coarsely to
finely cleavable,

Rhodochrosite, = MnCOq. In veins and vugs in the ore and iron
formation., Usually small crystala and
granularly cleavsble.



Adularis, - KA151308.

ingtonite,
Grunerite, etc.

Garnet, - Sil. of
Mg, Fe, etc.

Chlorite. - Hydo Mgo
A1, sllicate.

#Sericite,
of X (or Na) and Al.

Apstite, = Fhosphate
of Ca, etc.

Anhydrite, - CaSO4.

Gyps‘um. - CaSOLp. 2H200

Melenterite, = FeS0y.
7H20.

‘reddish.

Ly

A potesh feldepar in small, pele and often
transpsrent crystals in seams and cavities.
Crystals show prominent m and ¢ faces. Up
to 3,

Amphivole high in iron, low in aluminz and
with or without Mg, etc. Fibrous to
prismetic. Described above.

Minute trazps and
meter. P le colors, generally brownish to
Large reddish to blackish dodeca
hedrons that messured up to 4 inches across
the flats were found along the edges of
bagic dikes, but not in the iron formation
itself,

in A4 nae

Add VL T

Minute plates disseminated rather sparingly
through some beds of the iron formstion. Large
plates of Clinochlore and considersble chlorite
of other types were found in veins in the irom
formetion but not derived from it,

- Hyd., Si1,Fine clay like to scaly material 1™ in dismeter.

In veins and cavities,

Crystals up to 2 or 3@ in vugs and seams,
egpecizlly in the ore. Crystsls prismatic to
tabular. Apprently the chief source of Phos-
phorus in the ore.

In seams and vugs in the iron formation and in
the ore. In parallel plates and rosettes.
Insoluble form of sulphur in the ore.

In sesms and cevities.
less rere than gypsuu.

Fot abundant but probably

In scales and plates digseminated through the ore
and in seams and cevities. Also in broad plates
sometimes found several inches across.

As an alteration product of pyrite.

The following minerals were 2lso found at the Champion

Mine, tut not intimately associsted with the ore or the iron formation.

Molybdenite, ~ MoS2.

In thin to thick cleavege plates up to 15" in dia-
meter. In pegmatites and in or near bssic dikes
that cut the iron formation. Associzted with black
tourmaline, large dark red gsrnet, chloritoid,
quartz, pyrite, chalcopyrite and clinochlore.
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Microcline, KA181363.) In small to large plates in pegmatites that
Albite, = NaAlSi308.) cut the iron formation.

Calecic Feldspar, -
sil. of Ca,N=,Al.

Au-giteg - Sil. of Ga..
Mg; Fe, Al.

Uralite,
Fe, Al.

- 511 of Mg,

Hornblende, = Sil.of
Ca,Mg,Fe,Ail.)

Actinolite, = Sil.of
Ca,Mg,Fe.

Beryl, = Be,Al,51l.

Up to several irches tc length. Usually less
then 581 long. Some tabular parallel to b and
others tsbuler parallel to c. In basic dikes
cutting the iron formation.

In bssic dikes cutting the iron formation.
altered to uralite (an smphibole).

Mostly

Usually makes up about half the volume of the
Clarksburg intrusives into the iron formation.
Some specimens show urslite several inches in
length. Because of its pseudomorphous origin
(after augite usually) it is more fibrous than
hornblende arnd not ususlly as dark. Usually
sccompanied by fine but visible disseminated
pyrite and more or less carbonate and sericite.

Amphiboles found in some of the schistose and
gneissoid rocks in the foot of the irom
formation.

In small pale greenish to bluish green crystals
with guartz, muscovite, sndalusite and green
spatite in feldspar-poor pegmatitee cutting the
iror formation.

Andalusite, - A128105. Pale lilac to nearly colorlees crystals snd

Epid-ote. - 511.03.Fe.
Al.

cleavage masses in feldspsr~poor pegmatites.
(See under Beryl).

Mostly fine granular. Dissemlinated through or
in seeme in basic dikes cutting the iron
formation.

Tourmaline, = Boro-sil.In blackcrystals, ranging from very fine

of Mg,Pe,Al,etc.

bundles of parallel needles to stellate groups
and individusl crystals up to 10 or 15™ in
dismeter. In quartz veins and feldspar-poor
pegmatites., Also with large garnet dodecs and
chlorite and "martite” in sheared and altered
basic dikes near the edges. Also with chloritoid
in sericitic schist derived from slaty phases in
and near the base of the Goodrich.

Clinochlore,~Hyd. Sil. In plates up to 15™® in veins with molybdenite

of Mg, (Fe), Al.

(g.v.) and other minersls in veins. Also in some
of the schists in the foot of the ircn formation.
Also observed frequently in the nearby Clarksburg
tuff,
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Aphrosiderite,~ Hy. A term applied to the very fine scaly to almost
Si1,Mg,Fe,Al, earthy alteration of many of the basic dikes

cutting the iron formation. Thise chloritic
material forms most of the matrix for the large
dark brownigh red garnete (up to 4 inches in
diemeter) thet are so sbundant in this arezs.
The garnets are not generally altered to
chlorite as is often believed, but are imbedded
in the chlorite, and sssociated with scattered
octs of magnetite in various steges in their
alteration to hematite (*martite") and frecuently
with long radiated tufts of cummingtonite or
other pale colored iron bearing smphibele.

Mugcovite, -~ potash Plates up to 25" in pegmatite dikes that cut

mica. the iron formation. 4Also in smaller scsles in
the gneisses and some of the schists in the
foot of the iron formstion.

Sericite,-potash mica. The term sericite is used rather loosely in the
field for very fine light colored mica and may
include persgonite. Developed from feldspar in
the sltered dike rocks. Abundant, and sometimee
the principle constituent of the fine mies schists
developed from slaty phases of the Goodrich and
older sediments. Also very sbundant in the
granitized sediments in the foot of the irom
formatlon.

Chloritoid,~Hyd. Sil, W¥hile most of the chloritoid from the Lake

Mg, Fe,Al. Michigamme ares ie usually referred o masonite,
much of it may be some other chloritoid =as comparatively
iittle of it has been tested., There are two distinct
methods of occurrence, - 1), In plates commonly
up te 1 inch in diemeter and freguently found in
plates more than 2 inches across, in a slaty or
sericitic phase of the Goodrich conglomerats or a
slate immediately below it. 2), in broad plates
in altered baslc dikes with tourmaline, garnet,
chlorite and Ymartitel,

Apatite,~Phos., of Ca, Besides the occurrence already mentioned as
etc. small transparent to reddish erystals in the iron
formation and ore, apatite also occurs in greenish
prismatic erystals up to 3 inches in length and an
inch in dismeter in some of the feldspar-poor
pegmatites that cut the iron formation,
The iron formation does not seem to vary a greabt deal in
originsl iron content throughout most of its thickness, but does
vary markedly in mineralogical composition in most sections across

it dte to the difference in metamorphism. The lower part of the iron

formation is apt to be cherty siderite or ereenalite! except wherse
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metamorphosed to grﬂneritic material., The upper, oxidized
portion méy vary from O to more than 50% of the thickness,
usually being deepest in those areas where the formation is
less highly metamorphosed but was disturbed enough to have been
sufficiently elevated =snd broken to permit of more rapid and
deeper oxidatbion.

In many localities the iron formation quite near the
base is quite well oxidized, perhaps due to fracturing that
permitted ready slteration previous to the time when so much

of the formation was subjected to great metamorphosing influences.



GOODRICH

The Goodrich conglomerate rests either directly upon
the Negaunee iron formstion or else upon what was a thin
emergence slate that may have been deposlited upon the iron
formation in those parts of the area where the iron sea became
shallower, but the sea bottom did not emerge, during ths upheaval
that accompanied the Ishpeming volcanic action férther to the east.
Where the Goodrich lies across the seemingly rather gentle pre-
Goodrich anticlines of the iron formation, the erosion does not
appear to be deep in any place and the thickness of the under-
lying iron formation does not seem to be appreciably diminished.

In no place was any evidence found that the iron
formation had been deeply eroded before the Goodrich was deposited.
The deepest erosion apparently took place where anticlines of the
iron formation, especially those that were faulted and overthrust,
presented conditions favorable to relatively deep =nd rapid, but
laeal, erosion.

There are some locmlities where the Goodrich seems to lie
directly upon pre-Negaunee rocks but this is generally interpreted
as an overlap, the comparatively gently rolling iron formation
heving been locally depressed at the time of the Ishpeming
volcanies, partly compensating for its elevation in other parts
of the area, with the Goodrich-~Bijiki sea locally sdvancing farther
than the shore line of the previous Kegaunee sea. In at lesst one
place north of Champion, the Goodrich appears to lie directly wupon
the Xitchi, but this appears to be because of faulting. This
faulting is strongly suggested by the structure of the iron

formation as mapped by magnetic work north of the Pascoe plt, and
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hed also been previously indicated by mappine in the foot=wallNy . . .
rocks northwest of there.

There is o considerable stretch of territory along the
south 1imb of the iron besring series, both east and west of
Champion, where the Negaunee iron formation has been previously
mapped as having been completely eroded, but the dip needle mapping
shows that it continues through these stretches with apparently
undiminished thickness.

Where the Goodrich conglomerate does not rest directly
upon the Negaunee iron formation, there is apt to be considerable
slaty materisl {or micas schist) In the conglomerate. Locally
there may be so much of this material in the Goodrich that the
gubordinate smount of chert, jmsper and othsr material from the
iron formation is rather inconspicuous.

Slsty or mica schist beds in or jJust below the Goodrich
conglomerate are apt to have an sbundance of chloritoid developed.
This is particularly noticeable along the south limb in sonme
places as Just south and southeast of Champion where the
chloritoid plates are frequently found more then en inch in
dismeter.

Avove the Goodrich conglomerate there is usually found
s considerable thicikmess of quartzite, which is white and vitreous
in some places but almost black in others. This quartzite seems
to be thicker on the north limb where it has a width of 35 to
40 paces (dip about 60° southward) in an open cross-cut at the
Michigamme Mine. This would indicate a thickness of about 80 or
90 feet, but it sppears to be thicker to the eastward and thinner

to the south snd west. Southward, farther from the main shore line,
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this quartzite appears to thin out considerably and to be partly
replaced by graywacke and perhaps by slate. This quartzite and
graywacke to the southward may have = total thickness greater
than that of the gquartzite alone to the northward, though the
quartzite member alone may be thinner.

Above the Goodrich quartzite and graywacke there is
ugually = considersble thickness of slate, though this slate
ig generally lacking on the north 1imb close to the old shore

1ine. The total thickness of the Goodrich on the north limb may

be about 100 feet almost all of which is ususlly guartzite.
Farther southward, the total thickness may be as much ss 200 to
300 fest, though the average is likely to be less. Of this
thickmess to the southward, graywacks and slate will each probably
totesl more than the auarizite. The apparent thickmass of this
Goodrich may be two or three times the amount just given, due to
repetition by folding and faulting. That is, in drilling, 1t
might be necessary to go through many of the beds two or more
times for a total of 300 to more than 600 feet.

The tabulation given below which has been compiled from
the evidence available in a great many exposures, each of quite
1imited stratigraphic range, is probably fairly close to a
representative succession of the Goodrich where not too close
to the north limb of the basin.

7) Slate, usually quite graphitic and in many
places more of a slaty graphite, with a few
thin beds of dark graywacke. The graphite
is microscopically fine. 20 to 60 feet.

6) Slaty graywacke, with thin beds of coarser
grayvwacke and a few thin slate Dbeds 10 to 100 feet.



5)
k)

3)

2)
1)

Mottled slete and thin bedded graywacke

Slaty graywscke, similar to 6 (which may
be a fault repetition of it, 3 and 4)

Graywacke with subordinate beds of quartzite
and a little slate

Quartzite with some graywacke

Conglomerste

5

10

20

50

1

51

to 15 feet.

to 50 feet.

to 50 feet.
to 100 feet.

to 10 feet.

200 feet (+)
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BIJIXI IRON FORMATICH

The Bijiki iron formation is not well exposed along
the morth 1imb of the basir but outcrops frequently and for
considersble distances slong the southern limb in Sectiocn 36
(48-30) and sgain in Sections 4 and 5 (T. 47 N., R. 29 W.)
southesst of Chempion. There are also sbundent exposures of 1t
throvghout much of the centrsl and north central portions of the
trough.

At the Michigsmme Mine the Bijiki lies directly and
conformably upon the Goodrich quartzite with no slate or grey-
wacke between. The mepping indicestes thst this relation may
hold in general along the north limb, clese to the original
gshore line. A little farther south it lies upon graywacke or
slete which sppears to thicken to the southward. The foot-wall
slate is usually more or less graphitic.

In the centrsl part of the trough the Bijiki is usually
found intricately folded or crumpled and the formation could be
followed only by the most careful and detailed mepping.

The Bijiki firon formation is much thinner than the
Negaunee. Measured thicknees are diffieult to obtain becenge
of the intricate folding and faulting end also because seldom
were both the foot and hanging formetions exposed in the out-
crops. The mapping indicated that the thicknese was almost
ecertainly not less than 30 feet nor more thsn 150 feet and it
ig believed that a thickness of sbout 50 feet is fairly
representative, from which it can be seen that with the prevalent
folding and feulting, the distsnce through it can be expected

to vary between 60 snd 150 feet.
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The Bijiki is not only thinner thsn the Negaunee but
in many places is somewhat lesner. One indication of this
lesner charscter is to be seen in the greater sbundance of an
iron carbonate lighter in weight than siderite and apparently
nearer to ankerite.

In general cheracter the Bijiki is very similar to
the Negsunee iron formstion but more specimens were obtained that
showed abundant small garnets, graphite and chloritic matérial‘
then in the older, thicker Negsunee. A number of outerops.
especially in Section 5 (T. 47 N., R. 29 #) showed sbundant cherty
iron carbonate in various stsges of recrystsilization, even near
the top of the formstion. Much more of the Bijiki, though, has
been metamorphosed to a,graneritic phaese and s good deal of it is
1imonitic. Considerable of the limonitic type is an alteration
of the grﬁneritic phase as shown by specimens from the Webster,
Besufort and other mines. Much of the ore at the Imperial,
Webeter, Portland, Besufort and other minee were derived from the
gr%neritic phase, the “grﬁgerite“ heving westhered to "limonite"
and the mognetite to hematite and "limonite", The grenular quartsz
beds were partly dissolved out with often an sbundance of quartz
eryetals forming in veins and cavities. The resuli was a
considersble smount of low grade siliceous limonitic ore. The
game alteration of grilneritic rock to lean siliceous "limonite®
was nlso noted in 1944 on Section 12 (T. 47 N., R. 31 W.) where
guch alterstion was then thought to be 2 local condition, not
generally prevelent in the aresa.

The grephite, often seen in fairly large asmounts

intermingled with the fgrlinerite?, mognetite and granular quartz,
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is very unequally distributed through the formation, both
acrose the strike and slong it. It seems gost sbundant where
the footwall slates sre also high in gresphite, and as there is
no evidence that the iron formation and the slates were rich
in organic msterisl in those places, it seems likely that the
grephite may have been derived from the dis~essociztion of the
iron carbonates originally preesent. Enough finely disseminated
megnetite is frequently present in the graphite slates to permit
them to bs followed guite reedily in the msgnetic mepping.

The Bijiki shows little or none of the jaspilitic
phages and very little of the msgnetite-granular quertz phase
that lacks "gr%nerite“, which are found in the Negasunee in the
game aress, This difference may be due to there having been
iittle 1f any spprecisble amount or depth of oxidation in the
Bijiki before it was metemorphosed. The chsracter of the hanging-
wall formations and their relstlons to the Bijiki indicate that
there was probebly no emergence of the Bijiki before the next
formation was laid down and hence lese chence of its Dbecoming
oxidized. As previously states, scme conslderatle amount of the
weathering in the Bijiki that has resulted in the femilier
limonitic phase, took place after the cherty iron carbonate had
been metamorphosed to gr&neritic materiel,

The deposition of the Bijiki was stopped by violeni and
wide spread volcanic activity near Lake Michigemme and in the
sres immediately to the esstward. Depending upon the amount of
the uplift occesioned by, proximity to and direction from the
volcanic activity, the Bijiki was {1), considersbly elevated and
subjected to weathering and erosion; (2), succeeded by clastic

sediments, especially a slaty formation; or (3), had basic
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voleanic metter embedded directly in its top layers.

Condition (1), though not easy to prove, wss indicated
as a probability in smell aress near Champion, such es near the
Dalliba Mire, where muck of the upper part of the Bijiki consists
of interbedded limonitic chert, with no evidence that any later
pre-Cambrian formations had been deposited and consolidated upon it.

Condition (2), was probably prevalent over most of the
aren west of the Peshekee River and in some of the area north of
Champion and probably in much of the other nearby aress of Bijiki.

Condition (3), prevailed in the immediate vicinity of4
Champion and to the eastwerd for at least a mile or more, In Section
5 (T. 47 ¥., R. 29 W.) the Bijikl does not appesr to have emerged
from the ses at the close of the Bijiki as the practically
unoxidized phase shows occasional large, unsorted fragments of
basic material partly embedded in its top layers and abundant basic
ash deposited directly upon it.

The intricate folding of the Bijiki i
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of the trough is spparent even on the small scale Key Map (Plate

1), espeeially in Sections 29, 30, 31 and 32 (7. 48 N., R. 29 Ww.)
nortk of Chsmpion. The belt of Bijiki shown was followed practically
every foot of the way from where it outcrops near the mouth of the
Peshekee River (from which it takes its neme) nesr the center of
Section 25 (T. 48 N., R. 30 W.), aeross Section 30 and most of Section
29, where it was found to turn sharply back, as shown in the Key

Map, to near the south 1/4 post of Section 30, 48-29. Near the

south 1/4 post of Sectioﬁ 30, the Bijiki forms a crumpled anticline
from which the formation continues back esstward and south-eastward,
st111 dipping steeply southward, to east of the center of Section

32 where it again bends sharply and continues back westward to
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Chempion. Nesr the west line of Section 32, the formatlon agaln
is folded sharply and was followed back eastward for about one-
half a mile to where it was apparently displaced by a fault. In
Champion, in the SW% of Section 32, The Bijiki forms a syncline,
overlain by crumpled Clarksbufg tuff, and resppesre, dipping
northward, near the south line of the section,

In a Michigsn Geologlcal Survey map, dated 1930, most
of the portion of this belt just described is properly designated
as Bijiki, but that part of it south of Champion is labeled
iGreenwood®. Alsgo, on the ssme 1930 Survey map, in the north half
of Section 29, the southern part of the belt shown there is called
Bijiki, but the continuation of the belt which bends sharply back
eastwsrd near the west line of Section 29 is shown as an independent
paraliel belt and was classified as "Greenwood" formation, en iron
formstion that wae believed to lie between the Negaunee and Bijiki
iron formations. No evidence of the "Greenwood Iron Formation"
was found during this survey and the occurrences of it noted on
the 1930 mep were either (1) traced directly into what the same
mep called Bijiki, or (2) trsced into the Negsunee iron formstion,
or (3) were not found, In the area covered by the map of 1930 the
gtrats within the synclinal trough are very much contorted and it
was only by extremely detailed magnetle work that the abgence of
the "Greenwood" formation was shown in this area,
CLARKSBURG

The Clarksburg tuff in some places, as in Section L
(7. 48 K., R. 29 W.), lies directly upon unoxidized cherty iron
carbonate of the Bijiki iron formation. In other locelities it

lies upon the emergence slate above the Bijiki, and nearer to the
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north side of the trough it lies close upon oxidized Bijiki

and it is probable that still nearer to the old local shore line
there may be fine ash mingled with the Goodrich where the latter,
being close to the local shore, would be later then the Goodrich
deposited earlier when the local shore line was farther to the
gouth.

The Clarksburg tuff appears coarsest and thickest in the
vicinity of Champion and eastward, and in the central and southern
part of the trough. Close southeast of Champion the tuff has an
exposed width of about 150 paces. This width is apparently some-
what more than half way scross the crumpled syncline end the thick-
ness of the tuff is probably between 150 and 400 feet. Farther to
the esstward it appears to be appreciably thicker, but is probably
less than 1,000 feet in general.

On some of the islands in Lake Michigamme it is comparstively
thin, there being ususlly several beds of coarse tuff, each from 1
to 10 feet in thickness, and several beds of tuffaceous graywacks
perhaps totalling 30 feet. The total thickness of tuff and
tuffaceous material near the west shore of Lake Michigamme is probably
near 50 feet and it probably thins out rather rapldly farther westward.

The Clarksburg tuff generally consists of abundant
fragments of basic igneous material, much of 1t now altered to dark
smphibole, with many fragments of quartzite, iron formation, gneisses
and schisté from older formations in a matrix of basic ash and gray-
wacke. Heaf Champion many of the fragments are several fee in
dismeter but the size of the fragments diminishes rapidly in all
directions from there. Four miles to the westward, on islandse in
Lalkce Michigamme, it was rare to find fragments more than a few lnches

in dismeter, and four or five miles to the eastward from Champion
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most of the fragments are still smaller,

In some few limited areas, presumably where the
voleanic fragments fell into shallow water, there is considerable
conglomeratic material at or near the base of the Clarisburg.

Clarksburg dikes a_nzi gille are abundant th:;'oughout the
area, several of them having a thickness of more than 100 feet.

The material was a diabase or gabbro, now guite thoroughly’
uralitized. Representative specimens from various localities show
dark greenish black uralite (21ltered from a pyroxene, usually sugite)
in verious sizes up to more than 50mR in length; calcic feldspar, gome
tebular parallel to b and some tabular parallel to c; subordinate
mics, mostly near biotite; chloritic materisl, from fine earthy to
plates several miliimetersvacross and almost slways visible,
disseminated pyrite. Secondary guarts, often quite bluish is
frequently p}esant in considersble amount. Pyrrhotite, chalcopyrite
and occasionally pentlandite were seen, but only slong or near shear
zones,

The dikes striice about east and west with varying dips.
Some are verticsl snd others dip at varying angles with many of
them so nearly the dip of the intruded beds that it was difficult
to tell whether they were dikes or sills.

Where the dikes and sills cut the iron formations, the
more nearly vertical dikes, even where no contacts were available
could often be distinguished from the sills and the dikes nearly
parallel to the bedding by the dip needle readings, The more
nearly vertical dikes usually gave low readings (-1° to +2°),
while the others often gave qulte high readinge attributed to the
underlying iron formation, ;m no spprecisble amount of magnetic

minerals could be detected in the intrusions themselves.
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Volcanic necks and plugs were not positively
identified as most of the field work consisted of tracing, mapping
and correlating the iron formations. It was suspected that certzin
exposures of coarse uralitlized gabbro and related rocks near the
east side of Lake Michigamme, and the coarse uralltized gabbro
between the center and the east 1/4 post of Seetion 31 (T. 43 N.,
R. 29 W.) may have been volcanic plugs. Several roughly oval
areas, devoild of outcrops, giving very low magnetic readings and
surrounded by crumpled belts of iron formation that give guite high
readings are also suspected of being vqlcanic plugs or vents. One
guch area is just southeast of the Michigamme cemetery. It is
roughly crescent shaped, convex to the north, about 300 feet long
east and west and about 150 feet wide., It is surrounded by crumpled
belts of iron formation, giving very high readings, with the belts
stopping abruptly at the margin of the area of very low readings.
Phe Bijiki iron formation outcropped in the viecinity and was badly
faulted and crumpled.

The principal Clarksburg volcamic vent (or vents) will
probably be found near the south side of the trough and within

two miles of Champlon.

MICHIGAMME

The Clarksburg tuff grades rapidly into the overlying
graywackes and slates that are usually mapped as Michigamme. The
tuff thins out rapidly to the westward and is repleced by generally
thick graywackes and slates containing a great deal of basic ash
in some layers. The lower part of the graywacke is quite conglomeratic

in places. The coarse graywacke grades up through a finer and

generally concretionary graywacke into slate., The slate also has



much fine basic ash in several horigzons, especially near the

base. It is not certain that all of the ash came directly from

the volcanic vents as it seems likely that ash felling on the nearby
shore to the northward might be washed down into the shallow water
deposits for a long time after the volcanic activity had ceased.

The coneretions in the graywacke are commonly several
inches in diameter and usually ellipticsl in cross-section with
the shortest dimension from north to south perpendicular to the
nearly vertical cleavage in the graywacke. The longest dimenslon
of the concretions is almost invariably down the dip of the
clenvage. These quartzitic concretions are often solid and
usually differ from the matrix in having less mica or chlorite,
Some of them have a small hollow center, now lined with imperfectly
developed quartz crystals and occasionally pyrite.

Between this concretionary zone, which is only & few feet
thick, and the overlyling mica schist and slate, is usually = belt
from 5 to 30 feet thick in which are abundant x-twinned stasurolites
between 5 and 30 millimeters in length. Small reddish garnets also
may be locally abundant.

The mica schist above the staurolitic belt grades up,
through mica schist with less basic material (probably from fine
basic volcanic ash) into more nearly pure mica schist and finally
to slate,.

It is possible that there are two belts of concretionar&
graywacke each overlain by staurolitic schist, but so far as was
determined in the field, it was the same belt of each that so
frequently re-appeared on the various islands near the west side

of Lake Michigazmme. In most instances the folding was obvious and

the structure comprised a series of synclines and anticlines with
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both limbs usually dipping in the same direction. In some cases,
where the concretionary graywacke and the staurolitic schist
appearsd in the same order on adjacent islands it was not
determined whether one limb of 2 fold hed been miesed, or if
there were a fault between, or if there were actually two
similar appearing belts of each.

¥hile the cleavege in the graywacke, schist and slate
was generally nearly vertical, the bedding was often quite
distinct, especially on the rocky, wave washed and ice scoured
iglands and the structure was not too difficult to determine.
The widest sres of Michigamme formations are intermittently
exposed for sbout two miles along near the west shore of Lake
Michigamme and nearby islands. The exposures consist mainly of
the crests of antielines. The thickness was not determined
except that it is not less than 200 feet and is probably not
more than 1,000 feet.

Many pegmatites, striking about east and west and
dipping steeply, were seen cutting the various Michigamme
formations. Some of the pegmatites were over 10 feet wide.

Many of them are feldspar-poor and contain rather coarse green

apatite and pale reddish andalusite.

SIBLEY

No formations definitely identified as Sibley were
found in the Lake Michigamme area, but a series of east and
west striking diabase dikes that are intrusive into the
Clarksburg are believed to be of Sibley age. These dikes have
the augite only partly uralitized and appear much fresher then

the Clarksburg. Specimens of dikes presumed to be of Sibley
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age are listed as such in the stratigraphic index that precedes
the petrographic descriptione of the hand specimens collected
ir the ares.
Both lave flows and dikes of Sibley age are found a
few miles to the westward in Barsga and Houghton counties. They
have often been confused with the later Xeweenawsn, or post-

Superior, lavss that predominate in the Copper Country.
SUPERIOR PEGMATITES snd GRANITIZATION

Pegmatites, many of them passing into quartz veins along
the strike, are abundent in the AJibik quartzite and in the
Michigsmme formations. Fever were seen in the less well exposed
formations stratigrephically between these. One smell pegmatite
was found in & diszbase dike intrusive into the Clarlrgburg in Section
22 (P. 48 N., R. 31 W.). .

The pegmatites contsin guartz, feldspar (predominantly)
alkalic) and muscovite in verying smounte, snd irregulsrly
distribtuted. In many of the pegmatites there are areas up to
gseveral feet scross that are almost entirely feldspar, often in
clesvage slabs several inches in length. There sre ususlly other
areas that are predominantly quartz over several square feet of
ares. A few good ssmples of graphic granite were obtained. Many
of the pegmatites contzin one or more of the following minerals,-
molybdenite, spatite, beryl, sndalusite and tourmaline, Other
minerals sre either quite rare or occur in relatively insignificent
smount.

The majority of the pegmatites strike sbout parallel to
the trend of the country rock and seem most abundsnt neer the

crests of snticlinee. The intruded formetions adjacent to the
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pegmatites do not seem to be any more highly metsmorphosed
near, or in contact with them, then they are elsewhere. In
many instances the country rock appears considersbly more
highly metsmorphosed on the limbs of the folds at a considersble
distance from the pegmatites. No evidence was seen that these
pegmatites had sny granitizing effect on the nearby sediments,
nor was evidence found that the pegmatites and the granitizstion
wae czused by & granite intrusion. It may be that the pegmatites,
the grsnitization and the formetion of granitic sppearing areas
into which the bedding of the sediments gradually dissppesars,
are all menifestations of the ssme processss involving the
tremendous pressure, consequent heat and accompanying mineralizing
vapors, of grest crustal movemente.

The eause of the great crustzl movements may not be
found in sny one relstively smell ére% g it was widespread at
this time throughout the Lake Superior region and probsbly far
beyond. Influences, perhaps extrs-terrestrial, may have caused
a sudden change in the rate of the earth's rotation, or in the
position of the poles, to produce the tremendous smount of fold-
ing, faulting, metamorphism and telescoping of the formations over
sucﬁ a large aresa.

The folding that accompenied the Superior granitizstion
is responeible for much of the predominant east and west strike
of the formations in the Iron and Michigemme series. Many of the
anticlines of Ajibik, Negaunee, Bijiki snd other formations are
overturned with both 1imbs dipping steeply to the northward., Much
faulting accompsnied the folding, ﬁany of the folds passing into
thrust faults somewhere along their strike.

The granitized Kitchi on the north limb of the main



trough seens, in places, to have been thrust up over the
younger formations., The Kitchi, that had been compressed into
north and south striking folds and granitized during the
Champion revolution, was further granitized and soueezed from

the north snd south during the Superior revolution. This

being further folded so thet they now occur in somewhat dome
like knobs, separated by deep vélleys. trending esst and west
and connected by shorter, irregular velleys running more nearly
north and socuth.

Numerovue pegmatites were encountered in the mapping
of the Kitchi sediments north of Lake Michigemme, but where no
post-Mesnard formations were identifled, the =ge of the
pegmetites was ususlly get determined. In many pleceg twe
series of pegmestites were found, one cutting the other, and
in a fevw instances three series were seen. In some instancee
besic dikee that cut one geries of pegmatites were found, in
turn, cut by other pegmatites but in most other cases no
evidence was seen to indicate whether the different series of

pegmatites were widely separated as to age.

KEWEENAWAN

Yo Keweenawsn dikes were found within the area of
the iron formations but a few were found farther north. The
one nearest to the iron formation was an east and west striking
olivine disbase ;n Secticn 6 (T. 48 N., R. 30 W.), about three
miles north of the iron formstion. It was intrusive into all

formations exposed in the vieinity, including the pegmatites.
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A larger dike, about 10 feet wide, =also striking
east and west and dipping about 60° north, wss seen neer
the Rolling Dem on the West branch of the Peshekee River in
Section 28 (T. 49 N., R. 30 W.) not far from the south 1/4

post. This was a fresh, columnar olivine disbase,
GLACIAL and POST-GLACIAL

Glaciation hes plucked the tops of many of the anti-
clinee leaving them guite rough, but generszlly the less abrupt
knobs were smoothed and are still almost deveid of soil. The
materizl was mostly carried southward and glacial boulders up
to more then 1,000 tons weight are scattered south of the out-
crops over a zone several miles wide,

Many of the rather anguler boulders of iron formation
are upwards of 40 feet long, 20 feet wide and over 10 feet thick.
Those that are partly buried gave a great deal of trouble in the
mopping ot times, as many of them are so deeply embedded in the
surrounding gravel and soil that they closely resemble outcrops.
One such boulder, lying sc that the apparent strike and dip are
close to what might be expected of an outcrop of the iron ‘
formation, had evidently been mistaken for ledge and a test pit
had been sunk in it near the edge. It was evident that some of the
gmall, somewhat oval aress of high magnetics that do not connect
with any megnetic belts, may be due to g¢imilar boulders that are
completely buried.

The glaciel till is deep enough in some areas so that
almost no outcrops are availsble. Township 47 ¥orth, Renge 31
West is particulariy lacking in outcrops, one megnetic belt

being traced for almost three miles with only one outcrop found
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to indicate that the magnetic belt was due to underlying iron
formation.

The glacial gravel was not generally separsted in the
mepping from thet which wes post-Glacial and much of the latter

sppeared to be glacial material reworked by streams and by the

{wed

former lake in the ares which wae about twice the size of the
pregent Lake Michigsmme. There are numerous, fairly exteneive
beds of this reworked gravel, in some of which the gravel is over
20 feet thick. The best gravel, not contaminated with ferruginous
material, appears to lie north of the northernmost limit of the
iron formstions. Glescial or post-Glacisl gravel, where lying
directly or close upon the iron formation is freguently found so
well consolidated that trimmed specimens can be obtalned without
difficulty. There are also some send and hardpan horizong so
well consolidated that they can not well be hsndled with a power
shovel.

Muskegs and remnants of glscial lakes and post-Glacial
lakes occupy a considerable part ;f the are & between gnticlinal
ridges and knobs of Michigemme and older formastions. ILeke Michi-
gamme is reported to be in the neighborhood of 100 feet deep
over considerable of its area and it is likely that the water aﬁd
muck in some of the muskegs and other lakes may be as deep.

Although the glaciation appears to have come mainly
from the north, the north sides of knobs and ridgee usually have
very few outcrops, while the southern sides are frequently cliffs
or steep slopee of bare rock. In some instances these southward

facing cliffs are foult secarps.



67

ECONOMIC GEOLOGY

IRCN ORB

Ore bodies have resulted from (1) mechsnical
concentraticn (especially in the base of the Goodrich conglomerate).
(2) Removel of silica., (3) Addition of iron oxide. (4) Some
combination of two or more of these processes.

A good example of a combination of these processes was
seen at the Nationsl Mine, south of Ishpeming, where specimens were
collected that showed the following steges in the formation of ore
in the bese of the Goodrich conglomerate. (1), Mechaniecal
concentration of iron bearing fragmente from the immediately under-~
lying Negaunee iror formation. (2), Progressive stages ir the
removal of siliceocus materiml, with some specimens showing only a
few of the siiice§us pebbles partly dissolved out, others showing
considerable solution and finally, in some specimens, practicaily
all of the siliceocus frasgments completely removed lesving a porous
rock that wsae still quite heavy from the iron oxide in the matrix and
remaining pebbles., {(3), Specimens showing solution cavities with
various amounts of iron oxide in them, rsnging from those specimens
with only a thin costing of small magnetite crystals lining the
cavities to specimens where the former cavities are completely
filled with megnetite (or hematite altered from magnetite).

Kiril Spiroff has shown ﬁhat magnetite can be formed
under conditions of low temperature snd pressure. In an article in
Economic Geology, Vol. XXXIII, No. 8, December 1938, Spiroff states
that "primary magnetite crystals occur in vugs and as a2 filling
in leached iron ore conglomerate on the Mesabl Range, Minnesota.

From the field observations and from magnetite crystals devsloped
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in the laboratory, the conclusion is drawn that magnetitevcan be
formed as a precipitate from meteoric waters”.

No attempt was made o detsrmine which of the above
processes was responsible for the ore in any glven part of the
ares, nor at what time the ore may have been formed. It was
clear, however, that st least some small amount of ore may
have been formed by Goodrich time and also that a large portion
of some deposits has been formed since the last main folding
and faulting in the aresz as the position snd trend of many of the
ore bodies were azpparently determined by structures induced by
deformation of the iron formation during the Superior revolution.

In both the Negaunee and the Bijiki horizons the ore
occurs where circulation of underground waters or solutions up
or down the dip or along the strike have been guided or impeded by
rolls or folds in the formation, or by dikes or faults that cut it.

It now mppears that ore has been formed from practically
all phases of the iron formatlions imcluding even the grineritic
phases that have ususlly been considered too resistant to ore
forming processes. Considerablé of ﬁhe‘ore formed, presumably since
the time of the Superior revolution, has been formed from grﬁneritic
rocks in the Bijiki iron formation west of Michigamme, and probably
in other localiiies.

In the Lake Michigamme area, as in the Marquette Range
in general, ore occurs in the following horizons. (1), The Negaunese
iron formstion, especlally, but not necessarily, at or near the top.
(2), The base of the Goodrich conglomerate where it rests directly

upon the Negsunee iron formation. (3), The Bijiki iron formation,
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Of these three horizons it can be expected that the
lergest tonnage of ore will probably come from the thicker
Negaunee iron formation when that formation is sufficiently
exnlored and developed. In the past, most of the deveiOpment
wrk in this area has been done in the Bijiki horizon.

To date the only large producers in the Negsunse horizon
have been the Champion Mine at Beacon, the Michigemme Mine at
Michigamme and the Spurr Mine just west of there,

Each of the above mines heve produced some ore from
the horizon at the base of the Goodrich.

Among the mines that have produced ore from the Bijiki
horizon are, from east to west, the Hortense, Pasco or North
Phoenix, Dalliba or Phoenix, and the Marine, all east of the
Peshekes River. No producing mines were opened on this horizon
in Township 48 North, Hange 30 West. Westward from Michigamme
the mines in the Bijiki horizon included the Imperial, Webster,

Eagt Portland, Ohlo, Worwood, Besufort asnd the Titan.

RECOMMENDATIONS for EXPLORATION

The following portions of the Lalke Michigamme aresa are
considered the more favorazble for exploration. They are under-
lain by either the Negaunee or the Bijiki iron formations, or by
both. No recommendations are being made separately for the Good-
rich, as that horizon is not likely to be productive unless the
underlying Negaunee iron formation also containsg ore.

These'recommendations are based upon the indications of
structure obtained from the comparatively few outcrops in the
areas mentioned, the interpretation of the topography and the

evidence obtained from the magnetic survey. Outcrops of the iron
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formations are scarce or entirely lacking in mach of the area
under discussion, and drilling records are either non-existent
or were not available, so the following account should not be
considered as a definite statement of the structure and potential
value of any particular part of the area, It is hoped, though,
that the recommendations, together with the information shown on
the accompanying maps, may be of some service as a guide to
future explorations.

The results from one drill hole, as will be fregueatly
indicated in the text, may have a great effect upon the

recomrendatiosns given for adjscent parts of the area.

T, 47 N., R. 29 Y.

Section 4,

* * + + +
3 3 3 3
s + + + *
3 3 2 z
* + + + *
2 2 1 1
+ + + + +
0 0 0 2
+ + + + +

The topography snd the dip needle readings, teken in
conjunction with the indications from outerops in the western
part of this section, suggest that there msy be a mile long,
erumpled trough of iron formation, striking east and west through
part of sections 3 and 4 just south of the east 1/4 post of
Section 4, This area is underlain by the Bijiki iron formation

and at greater depth by the Negaunee. Both of these formastions

are probably within mining depth. Both are probably mostly
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gr{'meritic except near the top.

Any vertical, or steeply south dipping, drill hole in the
center of the NWi of the SE%, and another similar hole about 600
yards due east of there, near the east line of the NE} of the SEi,
should show the character of, and depth to the formations. Thesse
holes should furnish sufficient evidence to determi
north and south line of holes across the NWk SEL and into the
south half of the NE} would be sdvissble, and also whether exploration
should be continued into the north half of the SWi or the SE} of
the SE} of the section, all of which forties are underlain by one
or both iron formations.

Any exploration in the NW: of the section should be
deferred until information from the above drilling is obtained.
The west half of the YW} has numerous outcrops of Bijiki and
Clarksbure and the structure is qulte complicated by close folding,
faulting and the probsble presence of intrusives, hence esrly
exploration is not recormmended for this part of the section.

Most of the S of the SWh and part of the SW: of the
SE% are not underlain by sny iron formation and can not be expected
to contain ore.

The disgrem above shows (1) the most promising forties,
(2) the forties that should be explored if the first areas show
ore, (3) the least favorable forties underlain by iron formation,
and (0) those forties that do not carry enough of the iron
formations to warrsnt exploration at present.
Section 5.

Very little of this section, except the northeastern

part, ie underlain by any iron formation, and in most of this

portion the structure is so complicated by folding, faulting
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and intrusives that e;ploratioﬁ may not be advisable at
present although there may be some ore found close to the
great fault that roughly parallels the C. M., St. P. & P,

traciks through part of the E% of the NBX. Ore may lie agginst.
or close to this fault in the swamp on the east side of it and
just west of the east 1/4 post of the section, or on either

gide of the fault near the west edge of the NE} of the NE},

Section 6.

No part of this section is underlain by the iron

formation.

T. 47 ¥., R. 31 ¥,
Section 10,

A fairly strong, persistent =2nd straight magnetic belt,
probably due to northward dipping Bijiki iron formation, runs
westward from just north of the esst 1/4 post of the section.

rill holes, located about 700 feet west and 250
feet north, and about 1400 feet west and 100 feet north of the
east 1/4 post, and inclined about 60® to the southward would show
the character of this formation which is close to surface here
but does not outcrop in this nor adjacent sections.
Section 1l.

The same magnetic belt that was mapped in Section 10,
erosses section 11, without outcropping, from near the west 1/4
post to a point sbout 1300 feet south of the northeast corner.

If drilling is done, it should probably be close to the belt and
on the north side of it with the holes inclined southward.
Section 12,

The same belt that was followed across sections 10 and
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11, extends diasgonally from about 1300 feei south of the~northwest
corner of Section 12 to near the southeast corner. Near the
center of the southeastern guarter of the section are a few
low outcrops of gr%neritic material dipping northeastward.
The material, both from the ledge and some shallow pits in the
vicinity, is a limonitic slteration quite similar to much of
the material seen at the Webstsr and other old mines in the
Bijikl horizon westwardi from Michigamme.

The pits appear to be too far in the foot for
gatisfactory results. It would seem that a better place for
exploration would be about 2,000 feet to the northwestward, with
drill holes put down well to the northeastward of the belt and

inclined to the southwestward.

T. 48 N., R. 29 W.
Section 19.

A strong magnetic belt that is probably due to south-
ward divping Eegaugee iron formation, extends = short distance
eastward from a point about 700 feet north of the southwest
corner. Tﬂe iron formation does not outcrop within several miles
of here, but the magnetics are so located relative to the exposed
base of the AJibik to the northward, and the Bijiki to the south-
east, that there can be little doubt but that this belt is due
tc the Negaunee iron formation. The iron formation may continue
eastward across the southern tier of forties in this section but
the magnetics are weak and no explorations are recommended here
until drilling is done on the adjacent section (Section 30)

to the south.



74
Section 28,

A magnetic belt, probably due to south dipping
Negaunee iron formstion, was crossed about 500 paces south of
the northesst corner. What is probably the same belt was found
a few paces south of the northwest corner and followed for a
short distance, btut not far enough to determine whether or not
it continued across the section. In each case the belt was
about 200 paces in width and moderately strong, giving a dip
needle rise of from 6° to 12° (adjusted values). No outcrops
exist slong this stretch of swamp and low blueberry plains.

On each side of the section, the magnetic belt was about 150
paces gouth of the cliffs of northeasterly striking granitized
Kitochi sediments.

Drilling along this stretch ie not recommended until
more geological mapping has been done as in the bluffe to the
northwest there is faulting of such charscter that portions
of the iron formation may be locslly cut out, with the result
that the drill holes might go from the Goodrich into the old
gronitic rocks without intersecting any of the Negaunee iron
formation. There is noc indication, however, that the Negaunee
was removed by erosion before Goodrich time,

A strong but narrow magnetic belt was followed from
a point about 200 paces north of the west 1/4 post toward the
center of the section. Somewhers east of where the mapping
wae discontinued this belt is either folded or feulted out of
position =28 it was not picked up in the line of strike in a
northesst line that was run across the SE} of the section. This

belt may be due to southward dipping Bijiki, possibly a tight

fold with both limbs dipping southerly. The moegnetic belt is
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continuous westwerd through the Hortense Mine in the next
gsection, There are several shallow test pits on this
magnetic belt in this section, many of them showing only
grophitic slate.
Future explorations in this section may find ore but no
recommendations can be made st this time ss the geologicel

mapping is not yet complete.

Section 2G.

+ + + + + D = Dallibs (or Phoenix Mine)
3 3 3 3
P = Pascoe (or North Phoenix)
+ + + + e
1 1 p2 Hz H = Hortense Mine
+ + + + » + 0 = Either not underlsin by iron
formetion or the iron formsiion
2 hb i : is tco deep.
+ + + + +
0 0 0 0 1 = The most promising aress
+ + + + + 2 = Apparently poorer sreas for explorztion.

3 = Underlain, at least in part, by iren
formation, but geological mapping
not completed.

4 = Probably underlain by iron formation
but not much chance for ore.

Above is a disgrzm of Section 29 and s list of the symbols
used.

No mapping was done north of the Chicago and Northwestern
Railroad except neer the east line of the section where the south
dipping Wegsunee iron formation was located megnetically. The
feulting problems, mentioned in the discussion of Section 28 to
the east, applies still more emphatically to this section, and
ghould be worked out by careful geological mapping before drilling

in the north tier of forties can be recommended.
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From the Pascoe (or North Phoenix) pit in the SW:
of the NE%, a strong magnetic belt was followed westward to
just zeroes the west line of the section, where it wes found
to bend back sherply to the eastward to a point sbout 700
psces east and 450 south of the northwest corner. Here it
either stops 2bruptly in a zone of low readings, or else bends
rather suddenly to the southeasivard and continues, with grestly
reduced masgnetism, to the north side of the Pascoe pit. Where
the fold in this belt is the widest, about 500 or 60C paces
east of the weet line, the two belts are about 600 feet apart.
Prom the dip needle readings this appesrs tc Ve sn esstward
pitching synclire with both limbs dipping southward. If such ie
the esse then there may be ore in this trough, going deeper to
the esgtward. A drill hole, locasbted about the center of the SWi
of the NW), inclined 50° to 60° to the northward should cut the

formations of each belt {both sides of the fold) within about

re favorsble indications at

1,000 feot from gsurfece. If there

this place, then the deeper part of the trough to the eastward
could be explored and also the sharp fold or cross fault just
west of the Pascoe,

Between the Pascoe (SW}: of the NE}) and the Hortense
(SE% of the NE%) there ie seemingly some chance for additional,
low grade ore, The dip nee&le reedings indicate that iron
formation underlies much of the southern half of the Hortense
forty and the north part of the forty immedintely to the south,
but it is likely that the ore may lie rather deep or be of low
grade,

In the forty immedistely east of the Dalliba (or

Phoenix), which is ir the NE} of the SEf, there seems little
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likelihood of any considerable smount of ore, but in the forty
just west of the Dalliba there might be an eppreciable smount
of fair gresde ore, especislly at depth.
In most of this section south of the C. & N. W. R.R.,
the magnetic belts are due to the Bijiki but the Negaunee iren
h of the area Wi
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generelly grester than 2,000 feet. There should be some ore in
the Negaunee horizon but it will probably be difficult to locate.
While there is only a minor unconformity between the Bijiki and
'the Fegaunee, the upper formations are gquite apt to be much more
intricately folded than the lower, and s¢ a2 moderately broad trough
of the Negaunee might underlie seversl smaller folds of the BijJiki,
and the center of a Wegaunee trough might conceivably be directly
under one of the anticlines of Bijiki,
The rest of this section is not very promising as there
are east and west striking anticlines of Goodrieh, such as the one
exposed just south of the Dalliba (Phoenix).

Section 30. (48-29)

+ -+ ¢+ + + 0 = Either not underlain by iron

4 Iy 4 0 formation or formation not favorsble
for ore.
+ + + + +
L . 4 0 0 1 = Area most likely to contain ore.
o
+ + + + + 2 = Area where geological conditions
3 0 2 ” warrent explorstion.
+ + * oyt + 3 = Explorstion not recommended st present.

4 = Poor chance for ore, or ore bodies too
+ + + ¢+ + deep or too difficult to locate at present.

M = Marine Mine.
The northwest quarter of this section, Jjudging from the dip
needle readings, appears to be underlasin by iron formation although

no ountcrops were found. Several strong to moderstely strong



magnetic belts were mapped but none of them were tracesble
for more than s few hundred feet and are probably due to small
tight folds in the Bijiki. Exploration of this part of the
gsection should perhsps best wait upon results of drilling in
the forties immediately to the west (in Section 25, T. 48 N.,

. W)

. where the

. eological condliticns appear to be more
favorsble for the occurrence of ore bodles.

Most of the northeast quarter of the section was not
mapped in detail as the only definite magnetic belt found
striking intoc it is the one that runs just acroes the esst line,
from the direction of the Psscoe Mine in section 29: andslmost
immediately is bent back out of the section.

From the Marine Mine, near the center of the SE} of
the section, = trough of Bijiki extends a 1ittle north of
east to the Dallibe in Section 29 so it is probable thst =
1ittle lesn ore mey be found in the southern part of the NE}
of the SEi.

Southesst of the Marine, the southern limb of this
trough swings to the southward past the south 1/4 post and is
anticlinal in generel structure with probably only small
synelines with only a little lean ore likely to occur in them.

The SE} of the SE} appears to be mosily Goodrich that
is probably considerably folded, faulted and generally anticlinal
in structure. What sppears to be Michigamme schist was found,
apperently in place, neer Goodrich graywacke with no indication
of the Bijiki between. Lack of outcrops or magnetic belts

rendered it difficult to determine whether the relations were

due to faulting or to a volcanic vent in this ares.



79

There is a small, water filled pit, about 700 fest
northwest of the Marine, that appeare to be on the north limb
of the same trough, although there are some indications that
there may be a minor anticline between., This north limb, dipping
steeply southward, was followed practically continuously for about
a mile and = half westward to the mouth of the Peshekee River, and
1t seems likely that there may be some ore just south of this belt
in the northern part of the S} of the SWi. No evidence of
explorations along this belt were sesn between a small, water filled
pit, about 150 paces weet and 520 north of the south 1/4 post, and
Leke Michigamme.,

Most of the NE} of the SWi of thie section iz underlain
by anticlinsl Goodrich, but in the NW} of the SW} there are a
couple of nerrow troughs, outlined by high magnetic readings, in
which no evidence of exploratory work was found except for a line

of shallow test plts crossing the formation near the weet line of

(=R O R84 3

+ + + + + Section 31 (T. 48 N., R. 30 W.)

C = Chsmpion cave-in.
0 0 0 L ©® = Chempion mine shafts

+ + + + + 1 = most promising area

x
D
8
Q
B
N
[}

probzble ore at depth, should be

+ * . ct + + further explored.
lo ® "2 3 3
3 = mostly worked out nesr surface, but
+ + + + +

probably some more ore.
4 = ore probably too deep, or low grade.

0 = 1little or no chance for ore.
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The northwest quarter of this section is probably
underlain by Michigemme formstion and Clarksburg veleanics,
with the iron formations, where present, mostly too deep to
be of much wvalue.
The northeast quarter contains BijJiki iron formstion

an_ [

in s bedly crumpled, interrupted snd steeply sout

o
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The Bijiki horizon is not apt to contain any large or readily
necessible ore bodies and the Negaunee formstion ie probably
deeply buried.

The southeast quarter shows outcrops of gr%neritic
Negaunee iron formation with a relatlively thin zone of
magnetite, specular hematite and granular quartz at the top.
Thie is overlain by Goodrich, Bijiki and a great deal of Clarks—
burg. The dips are quite stesp to the northward. In this part
of the section, the Negaunee and Goodrich horizons have been
pretty well explored snd mined except at depth, where there is
a good chance for more ore.

The WW: of the SWi is underlain by the Negounee and
Bijiki iron formations, both of which are probably mostly
on the nose of a northeasterly plunging anticline,

The NB} of the SWi is probably underlain by a deep trough
of the iron formations pitching to the northeastward. This is
apt to contain much ore at considerable, but probably not
prohibitive, depth, in both the Negaunee and the Goodrich horizons,

The SE} of the SWi contains the main workings of the
Champion Mine arnd is presumably pretty well worked out except in
depth where a considerable tonnage of ore should still be found

in both the Negsunee snd the Goodrich formations,



81
The SWs of the SWi appears to cerry a northeastward
pitching trough of iron formations thet is likely to carry ore,
especislly in the Negaunee horizon, at moderate to coneiderable
depth.

Section 32 (T. 48 N., R. 29 ¥W.)

+ + + + + 1 = Good chance for ore.

0 0 0 0

2 = Likely to be ore at considerable depth.
+ o+ + + * ,
1l 0 0 3 = Probably small ore bodies, mostly at

Chempion depth.

Viltage M N

0 ‘ L 5 L 4 = possibly ore at depth.
+. + ;. + ot + 0 = Little or no chance for ore.
-] 3 q’g -

e 3 ®s

® K ® = Small open pits.

+ + * +* +

The entire northeast quarter of this section is devold
of any definite magnetic belts and contains several outerops of
Goodrich quartzite. The Negaunee iron formation probably under—
lies much of this quarter section but too deeply to warrant
exploration at present as its structure has not been determined.

The north half of the NW} is also underlain by Goodrish
and perhaps in places by volcanics and any lron formation that
may be present is probably too deep for exploration. Exploration
should be postponed until more is known about the structure.

The SWi of the NWi is mostly low and swampy with a contorted,
broken belt of steeply south dipping Bijiki iron formation skirting
the northern edge. Ore might underlie part of this swamp but the
indications are that it would be very deep and the grade end
tonnage rather low. It is also probable that a considerable thick-
ness of Clarksburg or Michigamme would be encountered in any

drilling here.
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In the SB} of the NW} there is strong evidence of
a trough of gr&neritic Bijikl iron formation pitching steeply
to the southwest. This trouvgh is likely to contain some ore of
satisfactory grade. If drilling is done on this forty it would
probably be best to locate the first wvertical hole about 1300
or 1900 feet east and 950 to 1,000 feet north of the west 1/4
post. Another hole might be drilled near the forks in the road,
about 1650 feet east and 550 feet north of the west 1/4 post, so
that this hole would go down scuth of what may be a minor sntisline
in the trough.

The NW: of the SWi is underlain by Clarksburg and
Michigamme formations with what ig probably a faulted anticline
of Bijiki striking east and west near the north edge of the
forty. There sesms to be no reasonsble chance for ore and as the
nain street of Champlon Villasge runs through this forty no
exploration is recommended.

The NW: of the SWi includes much of the town of
Champion, the railrosd yards and highways., The only likely look-
ing place for ore is in the northeast corner of this forty where
g vertical drill hole, located a few feet soubhwest of the center
of the section, might encounter a moderaste amount of rather lean
ore in what appears to be a westward pitching syncline in
gr&neritic Bijiki iron formation.

The SWY of the SWi carries a belt of grimeritic Negaunee
iron formstion, similar to that already described in Section 31
to the west, The dips are steep to the north and the Negaunes

is directly overlain by the Goodrich iron bearing horizon and

the Biljiki. This ares seems to have been guite thoroughly
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explored and considerable mining was done near the surface.
Additional ore may be expected in depth, especislly where the
formation locallyflattens down the dip or where it is cut
by dikes.

The SE% of the SWi carries the continuation of the belt
of grgneritic Negaunee iron formation that occurs on the forty to
the west, but here the formation has begun to curve to the south-
east, is mainly anticlinal with only minor troughs and offers
1ittle chance for much ore. There are numerous shallow pits
in this forty sand a little mining was done along the Gdodrich contact,

In the SWi of the SE}, the Negaunee iron formation
stries about southesst snd the chance for any important tonnage
of ore in eithar the Negaunee or Goodrich horizons seems rather
remote except in what may be asn eastward piiching trough near the
middle of the east line of this forty. This probable trough may
exist between the northeast dipping Negaunee snd Bijiki iron
formations and what is probably a minor anticline nesar the north-

. esst corner of the forty, where there is a fairly strong magnetic
belt. This belt is apparently due to the Bijiki coming close
enough to the surface beneath the Clarksburg to give a fairly
strong magnetic belt extending for several hundred feet in an
east-southeast direction toward and across into the adjoining
forty to the east. The only outcrops found along this narrow
belt were of Clarisburg graywacke, apparently near its base.

The SE% of the SB}. The probsble trough, discussed in the
description of the forty to the west, pitches down into the north-
western part of this forty and may end against a north and south
fault that presumably lies under the swamp along the C.M. St.

P, & P. railroad., A vertical drill hole put down about 600



feet north and 1250 to 1300 feet west of the southeast corner
might encounter ore in the Negauree horizon after going through
the Bijiki and the base of the Goodrich, either of which may
also carry some ore. If ore is found in the Negaunee formation
it is apt to be over 2,000 feet down, but it would probably
continue down tné trough to the north snd south fault mentioned.

In the southeastern part of this same foriy there are
sbundant outcrops of Bijiki snd the immediately overlying
Clarksburg tuff. e Bijiki is partly grineritic snd partly
unoxidized iron carbonate at the top. It occurs in a series of
crumpled and faulted folds, most of which are strilking south-
easterly, but some of them are twisted around at about right
engles to the general trend.

In the N3 of the SE} there may be n considerable tonnage
of ore deep under the swamp north of the D. S. S. & A. rallroad,
but this would probably be low grade ore in the Bijiki horizoa,
as the Negaunee is likely to lie at an almost prohibitive depth
along here.

There is a westward pitching syncline of considerably
érumpled gr%neritic Bijiki lying along the north line of the NW%
of the SEZ but it is not likely to carry much ore except near the
center of the section.

Section 33.

Yo detsiled mapping was done in this section but a few
coreful traverses were run in the southern tier of forties and
in the north half of the NWi. No magnetic belts were crossed on any
of these traverses. Time did not permit the running of this section,

nor of any of the other sections in this township east of the east

line of Sections 21, 28, and 33.
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T, 48 N., R. 30 W.
Section 19.
+ + + + + 2 = Probably ore at depth

3 = Small ore bodies near surface, with

- g * » + probably more ore in depth.
0 0 0 0
0 = FNot underlain by iron formations.
- + + + + <
3 3 3 3 My= Michigarme Mine.
« M
+ + + N o+

2 2 2 2

+V111a§§ of + + +
Michigamme -

No part of the north half of this section is underlain
by iron formetions, other than a thin, non-productive zone al the
base of the Negaunee.

The N} of the SWi and the NL of the SBi are crossed by
several nearly parallel belts of Negaunce iron formation sepsrated
by Clarksburg dikes or sills of coarse uralitic gabbro. These four
forties also carry the Goodrich and Bijikl heorizons. The only
mining operations in this section were carried on at the Michigsmume
Mine, in the N} of the SE}, and were almost entirely confined to
the top of the Negaunee and the base of the‘Goodrich.

The iron formations dip steeply southward, are highly
gr%neritic and are separated by less than 100 feet of the intervening
Goodrieh which is mostly dark quartzite. All of the exposed Negaunee
iron formation is of the gr%nerite—magnetite phase except for a
relatively thin zone directly below the Goodrich. This upper part
of the formation consists of megnetite banded with mediuﬁ coarse
to very fine granular quartz. It was not determined whether or
not any similar belts of the iron formation exist immediately below

any of the Clarksburg intrusives as no exposures Were found close on



86

the north side of the intrusivss.

Along the south tier of forties in this section thers
is probably a long trough of iron formation, as about 2,000 feet
to the south of the Goodrich contact there is an anticline or
upthrust of Bijiki with indications of another one about half way
between. This trough, or the north ome in particular if there are
two, will be rather narrow but probably quite deep and may have
both 1limbs dipping southward. It ie apt to contein ore in the
Negounee horizon dscep under part of thetown of Michigamme. If
a large ore body does exist here it might be possible to reach it,
either by following down the Cocdrich contaect to it, or by deep
drilling in the low ground south of the D.5.5. & A. tracks. This
trough mey also contain some lean ore in the Bijiki horizon and
s 1ittls ore in the bottom of the foodrich.
Section 20.

+ o+ o+ + + 3 = Small ore bodies near surface, with
probably more ore in depth.

+ +* + + + 4 = Possible ore at depth.

0 = REither no underlying iron formstions

+ + + + * (in the northern half)
3 or
qu b O_ 0 0 = Underlain, at least in part, by
+ 4 * T+ b iron formation but beneath Lake
Michigamme.,
3 o 0 o0 €
+ + + + +

There are no iron formations underlying the north half of
this section. The N} of the SW carries the same belts of Negaunee
iron formation, separated by Clarksburg dikes or sills, as occur in
Section 19 immedimtely to the west. These forties lisentirely north '
of the Goodrich contact, and seer to offer but little promise of much ore.

The SW% of the SW% carries the top of the Negaunee, the

Goodrich and probably part of the Bijiki close to the shore of Lake

Michigamme, but these formations are under Lake Michigamme except



87
close to the west line of the section.
The rest of the section either carries only the lower
part of the Negsunee iron formation or is under the lake.

Section 21.

+ + + + + 3 = Underlain by Negaunee, Goodrich
0 0 0 0 ?gdﬂéijiki. Has some possibilities
+* * + + +
0 0 0 0 4 = Underlain only by lower part of the
Negaunee and by Clarksburg
* + +* + + or else
L I L L Is mostly under lLake Michigamme.
+ + + + + 0 = Not underisin by iron formation.
L L L 3
* + + + +

There are no iron formations in the northern half of this
section.

The ¥3 of the SWi and the NW} of the SE} are underlain by
the lower part of the Negaunee iron formation and by Clarksburg
intrusives, There are no outcrops of iron formation or Goodrich,
but from the msgnetic survey, the structure is probably similar to
that in the NWE of the‘SW§ of Section 20, and these forties are not
likely to carry any appreciasble amount of ore.

The NW} of the SEf has a little of the bottom part of the
Negaunee cutting somewhat dliagonally across the extreme southwestern
part, Probably no ore.

The SE} of the SE} is underlain by the top of the Negaunee,
there being o very strong magnetic belt occurring in the northern
part of this forty, crossing the road to Presbytery Point near its
junction with the road to Brown's Beach. Just south of this strong
bels, the Goodriech and the Bijiki were located only by the dip

needle survey. All formations appear to be dipping southward.



There may be ore on this forty and perhaps also .
on the forties to the west as a long bay of Lake Michigamme
that runs east from the mouth of Ketchewa Bay may indicate
a synclinal structure or a fault, although the dip needle
gave no positive indications of such a structure favorable for
ore.

Section 22.

* + + + + 3 = Possllble trough and ore.
0 0 0 0 4 = Lower part of Negaunee iron
+ + + + + © formation end Clarksburg
0 o 0 0 intrusives with not much
chance for ore.
+ + + + +
L L L 0 0 = No underlying ivon formstions,
+ + * + + Fo irer. formstion occure in the

north half of this section.
+ + + + +

The N} of the SWi and the N} of the SEf are underlain
by bends of the lower part of the Negsunee iron formation between
which lie one or more Clarksburg sills or dikes. The only out-
crops found south of the bluffs of granitized Kitchi were the
Ajibik quartzite, near the north edge of this tier of forties,
and knobs or ridges of Clarksburg coarse uralitic gabbro, all
striking sbout east and west.

In the southern tier of forties there is a fairly strong
mognetic belt, nesr the D. S. S. & A. R.E., probably due to under—
lying Fegsunee iron formation. Another belt of qulte high readings
rune close to the south line of the section. The zcne of somewhat
lower readings between these two magnetic belts may represent the
Goodrich, a Clarksburg intrusive, a syncline or a fault zone.

Becsuse of a long swamp across the scuth part of this section, Just
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south of the railrosd, 1t seems more likely that there may be
a trough close to the south line, in which case there may be
8 good chance for ore in these forties.
Seeticn 23.
+ + + + % 3 = Possible ore under Clarksburg gabbro.

4 = Partly underiain by the lower part of

+ + + + + the Negaunee iron formation, tut no
probable ore,
0 0 0 0
+ + + + + . 0= No iron formations present.
0 0 0 0 B = Location of div check "B" at base camp.
+* + + + +
3 3 3 L
+ +* + + gt

There are no iron formations in the ¥} of the SW%, the ¥h
of the SBf nor the entire north half of this section.

A% lemst the lower part of the Negaunee iron formatlon
underlies a portion of each forty in the southern tier of forties.
A uralitic gsbbro ridge of Clarksburg strikes about N 85° W ncross
the southern part of the SE: of the SWi and the SWE of the SEj.

The south 1/4 post of the section is on the south edge of thie

ridge. Footwall slates of the iron series outcrop along the northern
flank of the ridge and feirly strong magnetic belt occurs near the
edge of the long swamp on the south side of the same ridge.

A few dip needle traversee were run northward from
the magnetic belt to well beyond the north edge of the ridge and
the rather high readings obtained indicate that iron formstion
underlies both the gabbro and the footwall slate, and that a
thrust fanlt probably occurs along the north edge of the ridge.

An apparent break in the ircn formations about 3/4 of 2 mile to the

eastward lines up with this probable fault. With such a fault in
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this position there may be ore in a narrow trough just north
of, snd perhaps partly below, the gabbro. Ore is even more
proﬁable on the south side of the gabbro ridge but mostly in
Section 26 immedistely to the south, snd this possibility will
be discussed where that section is described.

Seetion 24.

+ + + + + 3 = Underlein by Negesunee iron

0 0 ¢ 0 formmstion with chance for ore.
+ + + + +

4 = Underlain by Negsunee iron

0 0 o 0 formetion with 1ittle chance for
L + <+ + -+ ore.
0 0 0 ¢ 0 0 = No iron formations present.
+ + + + *

4] 0 3 i
+ + + + +

There are bluffs of gneissoid Kitchi on all forities in
this section, in some plamces the grenitized sediments coming teo
within 350 paces of the south line.

A strong magnetic belt, presumably due to scuth dipping
Negaunee iron formation, crosses the east line of the section about
200 paces north of the southeast corner, and from 200 to 250 pacee
south of the bluffs of Kitehi graywacke. This belt runs wegtward
scross the S% of the SE} to within 200 paces of a bayou of the
Peshekee River, where it curves southward toward the south 1/4 posf
with the dip needle readings decreassing rapidly as the belt neers
the qusrterpost. The magnetic survey does not show whether thie
decrense in magnetism of the belt is because it is (1), faulted
off in the vicinity of the river, (2) fmdes out because of increase
in the depth of overburden, (3) hes a flastter dip, (&) was less
highly metamorphosed, (5) has been more weathered here than usual,

or (6) has become less strongly megnetic for some other reason.
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Whichever of the.above conditions that have prevailed
it seems that explorstion in this forty might be warrsnted ss
there sppears to be a reasonably good chance for ore in the
vicinity of this bend in the magnetic belt. A drill hole might
best be located about 600 feet ezst and 100 feet north of the
guarterpost, the hole inclined steeply northwest.

Section 25. (T. 48 W., R. 30 ¥.)

docoeoshoeces *"olc\o' dossse 2 = Probably some ore.

. Ee S .

e bk . 2 3

. o ° 3 = May cerry ore, but ore probably low
+ + 0+ + + grade or else quite deep,

. A . '

: 3 4;‘: b b . 4 = Underlein by ircn formatione but not
Fosse Poevs Fooes Teonps * likely to carry much ore sxcept at
. Ty : a considersble deptk.

. 0 TR . 3 °

+ * + + + 0 = Underlain by iron formation btut at
* o 0o ° o o ° considerable depth or else under

. . . the lake.

+oeve bosss besee Fovse b

B = Base Camp.

Except for Clarksburg intrueives, this entire section is
underlain by the Negaunee iron formstion, and all but the Ni of the
NW: probably also carries both the Goodrich and the Bijiki horizons.

A fsirly strong, well defined magnetic belt enters the
¥WL of the NW: from the west, but near the middle of the forty this
belt rapidly broadens into a zone about 300 paces widé with the
dip needle readings less than 4° higher than in the adjacent area on
either side. In the south central part of the NE} of the NW} the
belt weskens still more and then disappears intc the Feshekee River
where it wag not followed. The belt emerges on the east side of the
river a little east of snd sbout 500 paces south of the north 1/4
post., Froﬁ this plzece it gradually becomes stronger and swings
northesstwerd until it again becomes 2 well defined, fairly strong

belt where it is striking northeasterly about the middle of the W%
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of the NB}, from where it hooks rather sharply to the northward
and ie lost in a zcné of low readings.
What is probsbly the ssme belt, offset 300 or more
paces to the westward, starts nesr the north 1/4 post, runs

northeasterly toward the middle of the SWi of the SE} of Section
24 immedistely to the north, and then turne esstward.

The Clarksburg gabbro that outecrops near the north 1/4
poet of Section 26, immedistely to the weet, strikes directly into
the zone of lower dip needle resdings that separate the two
portions of this belt, It would seem that in the extreme northern
pért of this forty there ig likely to be a southesstward pitching
syncline, cut off or modified by an east and west thrust fault.
Thig structure should favor the presence of an ore body. There
is apt to be bogic dike materisl in snd nesr the thrust fanlt.

The NE} of the NE} may carry s continustion of any ore
body located in the forty must described.

The 5% of the NEf is underlain by both iron formstions snd
is probsbly a crumpled syncline with small troughs, some pitching'
westward and some to the north of ezstwerd. Both formstions are
probably quite deep. These two forties are included in Van Riper
Park,

The SWi of the NW} 1svunderlain by the Negaunee and slso
probably by the Bijiki and the Goodrich. There mesy be ore in this
forty although the magnetic survey gave no indleation of any
varticularly favorsble structure. About half of this forty lies
in Lake Michigamme.

The SE: of the NW: is underlain by iron formations at

considerable depth. The structure is probably anticlinal with



93
small, deep lying irregular troughs pitching mostly to the
westward. The conditions do not appear especially favorable
for ore. This forty is also included in the Ven Riper Park area.

The NE} of the SWi conteins outcrops of anticlinal
erfneritic Bijiki striking snd pitching sbout S 70° W. The only
likely plece for ore would be deep under the mouth of the Peshekee
River and the ore would probably be low grade.

The rest of the SWL of this section is entirely ir
Lake Michigamme.

The N& of the SEZ contains numerous outcrops of
grineritic Bijiki snd a 1ittle of the footwall graphitic slate
in = series of small sharp badly crumpled folds. There seems to
be little chence for ore within 2,000 feet of surface except for
relatively small amounts of low grade material Jjust gouthwest
of the east 1/U4 post. As these two forties are also underlain
by the Kegaunee iron formation, there ie of course = chance oz

some ore in the Goodrich and Negaunee horizous at depth, but it

would probably be difficult to locate it until deep exploration

work is carried out in some of the nearby areas that seem to be

more fevorable. These forties are also a part of Van Riper Parx.
The S of the SEi is practically all under Lake

Michigamne.
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Section 26. (T.48 N., R. 30 W.)

Foore +esen fores +"ﬁ§'+ 4 = Underlain by iron formation but ore

: : A (if any) probably deep or under the
:Tot2 1213 Lake.

t...’ ‘;.ﬁ"%.“. %...‘li

s . . $oy 3 = Probable ore. May be lean, or else at
. 3 3 . 3 . . e considerable depth.

Foeoe Poseo ¥ivee Tooee +

E 0 0 0 0 E 2 = Probably ore.

+ + + + f 0 = Underlain by iron formations but under
: * L M ¥ *

* 0 0 0 0o ake Michigamme

‘;'00'. Pooos Posnse ""‘oooo.‘:' B - Base camp.

The geological mapping of this section was noi completed
despite the fact that the base camp was located on it near the
northeast corner., The entire cection was so handy to the camp that
most of the mapping was deferred until such time as poor weather or
other circumstances might render field work farther from camp
impractical, Hence this conveniently located afea wa2s held in reserve
g0 long that it hss not yet been properly mapped. Most of the mapping
thnt was started in this sectlion was done by assistants during the
e2arly part o
had not yet been proved reliable.

Such work as has been done shows that a very strong
magnetic belt, striking between S 80° and 85° east, occurs about
100 paces north of the northwest corner and enters this section about
400 paces west of the north 1/4 post, crosses the center line about
50 paces south of the north 1/4 post and passes out of the section
about 300 paces south of the northeast corner, with the dip needle
readings steadily diminishing for the last 200 paces in the eastern
part of the section. For about one—quarter of a mile on each side
of the north snd south center line this belt is about parallel to

a prominent Clarksburg ridge of uralitic gabbro which stands up as
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a nearly vertical c¢liff from 50 to 100 paces north of the
megnetic belt.

Several other msgnetic belts, most of them qulte
strong, occur between this northern belt and the lske shore.
These belts strike from sbout ¥ 80° W to N 80° E and are in
two main groups that seem to represent two crumpled anticlines
between the gabbro ridge and the lake shore. Numerous outcrops
of grilneritic material were found along these belts, especially
the southern group which, dipping southward, forms a good deal
of the north shore line of Lake Michigamme.

It seems that there are two main syleines of Bijiki,
one north of each Bijiki snticline, running east and west across
this section. In either of these there may be ore in the
Bijiki horizon. The northern trough ie also likely to contaln
ors in the Goodrich and Negmunee horizons that will probably
be within mining depth of the surface. This could probably
be determined by a series of north and south drill holes across
the swamp, south of the railroad, on either side of the small
lake that lies just south of the north 1/4 post.

Section 27. (T. 48 N., R. 30 ¥.)
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