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The strong belt of Negaunee iron formation lies entirely

north of this section, its closest approach being to within about
100 paces north of the northeast cormer.
Only two dip needle traverses were run across the other

&
ection. The ¢

b
e
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L]

iroa belts in
magnetic belt 110 paces south of the northeast corner, a weak
belt about 350 paces south and another strong belt 550 paces south
of the northeast corner., On the latter belt there was found out—
crops of crumpled graphitic slate and Bijiki iron formation.

A strong belt was crossed at a point 500 paces east
and 260 south of the northwest corner where nearly vertical
graphitic slate was found in contact with grﬁneritic iron formatlon
to the south. The dips were apparently 85% to the north but the
dip needle resdings indicate that the formations were overturned
here. Thie belt strikes smbout east and west but does not line
up with either of the strong magnetic belts that cross the east
line of the section. No mapping was done in the area between so
the relationship of these belts is not known.

The only recommendation for exploration that can be made
for this section at present is that the dip needle survey should
be completed and the magnetic belts and outcrops should be located
and accurately mapped.

A wooded island, several hundred paces long, in the SEp
of this section was not mapped, but is probsbly underlain by

the Michigamme formation.
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This section was not maspped in detail, but the three
guarter mile long peninsuls, running westward into Lake Michigamme,
near the northwest corner is probably an anticline of Bijiki.

The half mile long peninsuls, running eastward, in the
south half of this section, and the islands in the SE} of the
SE%, are mostly Michigsmme formation cut by east and west Superior
vegmatites., The Michigamme formation consists here of mica schist,
staurolitic schist and concretionsry graywacke. The pegmatites
are mostly feldspar~poor and some of them have a considerable

amount of andalusite.

Section 29. (T. 43 N., R. 30 VW.)
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This section was not mapped but severzl ocutcrops were
vigited and examined near the south line, where Michigeomme
schist and eoneretionsry graywacke were found in the south tier
of forties on the south side of the lake. It is suspected that
either an snticline or upthrust of Bijiki occurs near the south
line.

The peninsula, Jjutting eastward into Laike Michigamme,
in the NW& of the NW} is apparently =n anticline of Bijiki, but
no mapping was done there.

Section 30. (T. 48 N., R. 30 ¥.)

indiestion of favorable structure
for oree.

- L 4 L4
(A RN ] +.¢ .+‘.0. +0.0‘
L.

0 o 0

. L

L] * L

L d L d »

. L .
s$oe¢e +".. +0... +‘O..

(=]

Village of
0‘9{0_ eese Fossn toone -f: 4 = Underlain by iron formation but
catgamme;. L . structure not favorable for ore.
3 . 2 3 ’ .
eose doees uses Feoes 3 = Possibillistles for ore.
Yt ake 3
-t :Michigamme - 2 = Possibly ore st moderate depth.
eoee Fevee Poose Pecsee +
Inlet Bay ° . . 0 = Iron formation too deep and no
+
&
[
¥

4o 0 00 dho ooofiaoc{-oo soq

In the NWi of the NW§ there may be a chance for ore in the
Goodrich and Negaunee horizons if they are folded in the same manner
ags the overlylng Bijiki which forms a crumpled syncline, pitching
eastward into Lake Michigamme, in the NE} of the NWk. There may be
some low grade ore in the Bijiki horizon a£ moderate depth in this
forty.

In the NB} of the NE} an snticline of Bijiki strikes east~
ward near the north line of the section. An east and west syncline

of Bijiki probably underlies Lake Michigemme about the center of the



NE% of this section.

The NWk: of the NE} is mostly in a bay of the lake.

In the SWL of the Nw%xthe gruneritic Bijiki outcrops
in » badly crumpled and faulted anticline that pitches east-
ward and disappears into the lake near the center of the SEg
of the NWi.

The N4 of the SW} and the N} of the SEf are probably
underlain by iron formations deep under tae lake.

The south tier of forties, on the south side of the
Inlet Bay are almost entirely underlain by Michigamme schist
and graywacke.
Section 31. (T. 48 N., R. 30 W.)

Nc mapping was done in this section and the only out-
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crops examined were Michigamme schist and graywacke near the north

line. Most of the section is probably similar, with the iren

]

formations so deeply buried that they have little effect upon

dip needle. The Michigamme strikes east and west in o series of

folde with the cleavsge nearly vertical, This section is south of

the west arm of Lake Michigamme.

Section 32, (T. 48 N., R. 30 W.)

The above description of Section 31 also applies to this

section,
Section 33. (T. 48 N., R. 30 V.)
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The mapving in this section was confined te thét
part of the west shore of Lake Michigemme that showed outcrops,
and to all of the islands in the lake on this section.

All of the outcrops are of the Michigemme and Clarks-
burg formations with east snd west quartz veins and pegmatites.
The Michigsmme consisgts of eest and west striking folds of
concretionary and mica graywscke, mica =znéd stsurclitic mics
schist., The Clarksburg appeared to be confined tc a few beds
of rather coarse tuff, none of them over s few feet in thicknees.
Several of the feldspar-poor pegmstites have an abundance cof
quite fresh appearing andaluslte in crystele from one or two
millimeters to severszl centimeters in dismeter.

Sectior. 3, (T. 48 N., R. 30 W.)
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The only mapping done in thie section waes of the islands
in the laske as shown in the accompanying small section map. The
spme formations were found as in Section 33 and with the same

genersl strike and dip.
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Section 35. (T. 48 ¥., R. 30 W.)
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The only mapping done in this section wae in the SE%
of the SEi close to the south line. The outcrops were granitized
Ajibik with numercus Superiocr pegmatites, all striking ir genersl
about S 60° W and dipping steeply northwestward. The shore of
ILake Michigemme ané Flat Island were exsmined but not mapped as
the only outcrops found were of Michigsmme or Clarksburg. No
outcrops were found on Flat Island.

Magnetic work should be done in this section 25 the

36 immedistely toc the east.

Section 36. (T. 48 N., R. 30 V.)
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From the Chempion Mine workings, in the SWi of the SWg
of Section 31 (T. 48 N., R. 29 ¥.), =a wide magnetic belt continues
about S 60° W to near the township corner. It then turns (probably
both folded and faulted) to the northeastward, then bends back
westward snd enters this section, with s strike of about S 70° W,
about 500 paces north of the southeast (tovmship) corner. The
belt then runs along the south tier of forties iIn this section,
greduslly curving more westerly, and near the south 1/u post is
striking esst and west with the bzse of the belt very close to the
1/& post. Just west of the north and south center line the belt
appears to jog to the northward and then continues to the westwara
across the SEL of the SWi with a strike a little north of west.

The magnetic crest of this belt is sbout 200 paces north
of its brse and at the Champion Mine is about 100 feet in the
nanging of the Goodrich contact. This leaves a widih of from Loo
to 450 feet for the Neg.unee iron formation =nd 28 the dip ie
generally quite steep to the north, the probable width of the
Negeunee is between 350 and 400 feet which seems %o be about normal.

Clarkeburg tuff and greywacke outcrop 300 paces north
of the south 1/4 post or about 100 paces north of the crest of the
msgnetic belt., The Clerksburg strikes S 70° W and dips 75° north-
ward., There are indications of a fault striking about § 65° W,
and probably dipping northward, along the south edge of the ridge
of Clarksburg. Whether suck a fault is present or not, there would
appear to be a posslbility for ore, probably pitching northeasterly,
in the Negsunee iron formation about 200 paces north of the south
1ine in the SEX of the SWi and in the SWi of the SEj. There may

also be ore in the bese of the Goodrich.
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A gr%nerite—magnetite phase of the Bijiki iron
formation outcrops at frequent intervals for several hundred
peces slong snother strong magnetic belt that is 200 paces
north of and about parsllel to the broad foot belt. This belt
is widest and strongeet near the north and south center line
of the section but fedes out a few hundred pacee on either
side of it. It is probesbly due to =n upthrust or anticline
of the Bijixi. The Clarksburg graywacke and tuff outcrop again,
divping northward, in the proper position parallel to and Jjust
north of this belt.

Time did not permit the completion of the dip needle
survey in this section snd the only work done in the SWi of the
SW4 was the running of the east and south boundaries. The dip
needle reedings along the south line of this forty continued
low with = slight rise near the southwest corner indicating thsat,
although the iroﬁ formation had not crossed the soutkh line, it
might be swinging a little closer to it. Numerous outerops of
granitized ASibik, cut by pegmatites, all striking in genersl
somewhat south of west and dipping northward, also indicsted that
the iron formation was still north of the line.

There is a row of old test pits, across the lower part
of the Negaunee iron formstion, nesr the north and scuth center
line and a few pits along other north and south forty lines but no
conclusive evidence was foﬁnd that many of them reached ledge.
Numerous pits, many of which reached ledge but got no ore, were
also found across and along the belt of Bijiki that lies from 400
to 500 peces north of the south line. Any ore in this Bijiki
horizon would more likely be found by drilling north of the

Bijiki belt with the holes slanted to the south. The ore would
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probably be lean and the tonnege smell.

In the north half of Section 36 no magnetic»belts
were found and the iron formations, if present, are presumsbly
very deeply buried. The only outcrops found were of Michigamme
and Clarksburg formations.

The W3 of the SWi of this section and the §% of Section
35 to the west should be thoroughly maspped, It seems likely that
the iron formstions may cross the south line of Section 35 near,
or beyond, the south 1/4 post and either continue southwesterly
across the NE} of Section 2 (T. 47 N., R. 30 W.) or recross the
township line forming still snother trough before swinging south~
ward to connect with the iron formation on the northeast side of
the Republic trough.
Section 22. (T. 48 N., R. 31 W.)
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3 = May contain lean ore near surface or
good ore at considersble depth.

2 = Probably some good ore in Negaunee

B rhe * W Y W
L:;zfo t: 30 4.8 U horizon and lean ore in Bijiki or
. e et PSR ore in base of Goodrich.

soses ssesbesssstoces ad
B = Beaufort forty and Mine.
¥ = Norwood Mine

H = Ohio Mine

1 = Probably considersble good ore in the
Negaunee horizon., Probably lean ore
in the Bijiki and some ore in Goodrich.

In the NB} of the NE} there is no iron formation, Ajibik slate
and graywacke outcropping along the south shore of Coon Lake which
covers most of this forty.

There is no iron formation in the NWi of the NE} which is

underlain by Ajibik and by Clarksburg intrusives.
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The N of the NWi is mostly occupied by part of a
large Clarksburg intrusion that extends across much of the
northern psrt of this section. There is some buried iron
formatlon, indicated by an outecrop of taconitic material and by
two or three discontimuous magnetic belts, south of the river, in
the N¥W: of the NWi.

The SE} of the NB} has southwest dipping Negaunee
iron formation strilring disgonally across its southwestern part
and a coarse Clarksburg intrusion, cut by an east and west
Sibley dike, in the northeastern half. Only a little concentration
was seen in the outcrop whers the irom formation is cut by the
vertical Sibley dike, forming a westward pitching trough on the
north side of the dike, but there may be ore deeper down in this
trough, especially to the westward.

South of this Sibley dike the iron formation dips toward
the river, presumzbly flattening out in depth from the surface
dips of from 45° to 60°. Another magnetic belt, probably due to
the Bijili formation, strikes southeasterly across near the south~
west corner of this forty and lies about 300 paces above and
parallel to the base of the Negaunee, This would indicate a
width of about 800 feet for the combined Negaunee and Goodrich
or n thickness, from the observed dip of the Negaunee, of about
600 feet without any allowance for folds, faults or hidden
intrusives. The Negsunee probably accounts for between 300 to
500 feet of this thickness.

The outcrops of the Negaunee show a progressive changé
in strike from N 70° W‘near the west line to about N 45° W near

 the center of the forty. This curving of the formation indicates



a trough, pitching southwestward under the river. Such a
trough, probably cut by other dikes not seen in the outcrops,
may contain ore in the Negéunee horizon as well as some
additional ore in the bass of the Goodrich.

In the SW& of the NE}, the conditions are similar
to those in the forty Jjust discussed except that the entire
forty is underlsin by the Negaunee iron formation, the large
Clarksburg dike passing almost entirely north of this forty.

The S% of the NW: is underlain by iron formations

106

as evidenced by several strong but somewhat discontinuous msgnetic

belts that appéar to represent two narrow synclines of Bijiki
that are separated by = broader anticline, There may be a
moderate amount of low grade ore in the synclines. The Negaunee
is jess likely to be =as claseiy folded and there may be cre in
the Negaunee horizon but it is apt to lie at such a depth that
exploratory work for it in these forties might better awalt
developments on the adjacent forties to the east and southeast.
The NW} of the SWr includes the Beaufort Mine, in the
Bijiiei horizon, which is probably pretty well worked out except
perhaps at greater depth. There is a fairly strong magnetic
belt, somewhat interrupted, along the north side of the Beaufort
pits. The formation is dipping steeply southward. There 1s
another interrupted belt just south of the pits. This belt may
be due to northward dipping Bijiki on the south limb of the
trough but the dip needle readings suggest tnat this belt is
also dipping southward and mey be a repetition or upthrust of
the northern belt, in which éase there may be more Bijiki ore to

the south of it =nd also under the east end of Lake Beaufort on

the forty immediately to the south.
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The SWi of the SWi is mostly under the east end of
Lake Beaufort and may be underlain by ore in the Bijiki horizon.

The underlying Negsmunee may also carry ore but is probably at
a consideradble depth.

The NE} of the SWi is presumably largely anticlinal
and unfavorable for ore except verhans for
of Bijiki near the center.

The SE} of the SW% carries an extension, worked by the
Worwood Mine, of the ore body at the Beaufort. Only one small
open pit, less then 500 feet long, and a few shallow test pits
or shafte were found on this forty, and the ore appesrs to have
been low grade,

The SEf of this section is mostly under part of the
large swamp that extends southward from the rf.veri and very
little of this area could be run becsuse of the high water.

The NW: of the SEf is underlein by the iron formations
and may contain ore in the Negsunee horizon at moderate depth in
addition to possibilities of 2 little high grade ore at the base
of the Goodrich and some lean ore in the Bijiki horizon.

The NE: of the SB} is underlain by both iron formations
and seems to have possibilities for ore in its western part but
the magnetic belts swing moie to the eastward near the east line
of the forty which suggests the beginning of an anticlinal
structure although it is likely that crumpling and probable dikes
may result in structursl conditions favorable to the formation
of some smaller ore bodies.

The SE} of the SE% includes the workings of the Ohio
Mine in the Bijiki horizon. The magnetic belt passing near some

of the 0ld shafts and just north of the cave-in does not line up
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with the belt extending east-southeast from the Norwood. Due
to the high water level in the intervening swamp this magnetic
belt could not be followed between the Norwood and the Ohio but
it appears thzat the norta side of the trough is displaced by a
sharp fold or northwesterly striking fault. If so, it would seem
that the best place to look for additional are would be about the
middle of the west line of this forty or in the southwest part
of it.

The SWi of the SE} carries an extension of the magnetic
belt that is Jjust north of and in the foot of the Norwood pit.
This belt, which could not be followed east of the center of
this forty beceouse of high water in the big swamp, strikes about
150 paces south of what is presumably the same belt that lies
Just north of the Ohio Mine cave-~in. The topography suggests o
fault striking about S 55° east pagsing through near the north-
west corner of this forty. The ridge extending for several hundred
feet/eastward into the big swamp from a point just south of the
northwest corner of the forty may be due to an upthrust on the
south side of this vrobable fault and had probably best be avoided
in drilling.

Ore might be found in steeply northward slanted drill
holes located sbout 400 paces north and from 700 to 800 paces
west of the southeast corner, or on the south side of the ridge,
in similar holes located about 300 paces north and between 900 and
1,000 paces west. The Bljiki horizon may carrylean ore and the
underlying Negaunee, which is likely to be encountered in 2,000

feet or less, may carry ore.
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Section 23. (T. 48 N.; R. 31 W.)
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1 = Probable ore at less than 1,000 feet.
Some lean ore at less depth.

The N} of this section contsins no iron formation except for
a few narrow belt of the lower part of the Negaunee caught up
between forks of the large east and west Clarksburg intrusion. In
the SE% of the NE% there are two or more such narrow troughs that
may be large enough to contain a workable ore body, but this forty
is not promising.

The N5 of the SW; is underlain by Negaunee iron formation
with the southern part of these forties algo underlain by the
" Goodrich and the Bijiki, The dip is steep southward at surface but
anticlines of Bijiki in the forties to the south of here indicate
that the Negsunee meay also reverse its dip near the south line of
these forties thus forming a trough in which ore might occur. ZEven
if the Negaunee does not come up again as the Bijiki does, it is
likely that it wiil flatten out considerably and, as there is a
strong probability that it will be cut by stringers of the large
east and west Clarksburg dike just to the north, there is seemingly
a fair chance for ore at workable depths.

The N} of the SE} appears to have a chance for ore as the

conditions are similsr to those in the foriies to the west, and in
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addition there seems to be an appreciable curvature to the
atrike of the Negaunee suggesting a trough or troughs pitching
southward under the river. The Goodrich guartzite close above
the Negaunee iron formationoutcrops about U400 paces west and
200 south of the cenf;er of the sectisn and dips less than 30°
to the southward whieh is about the lowest dip seen along the
north llmb anywhere in the lLake Michigamme area. This relatively
low dip, coupled with the comparatively slow drop in the dip
needle readings in going southward from ocutcrops of the Negaunse
may indicate that ore bodies in this iron formation may be found
closer to surface in these fortles over a greater acresge than
is usual for this areae.

The SWi of the SWi is underlain by crumpled Bijiki iron
formation quite close to suwrface. Exceept near the southwest
corner of this forty, the Bijikil appears to be folded into a
geries of emall, narrow synclines with wider anticlines between
and the best chance for ore in this horizon is probably just
south of the magnetic belt in the southwest corner. This belt is
due to south dipping BiJiki and lies close in the footwall of the
Ohio Mine workings to the west and the Portland pit to the south.
This forty is also probably underlain by the Negaunee iron
formation but its structure is not yet known though it may not be
a8 closely folded as the overlying Bijiki. It is prodably not too

‘deep to be mined if ore bodies are located in it though search for
ore in the Negaunes horizon on this forty had perhaps best be

. deferred until the forties to the north are tested.

'i‘he SBEf of the SW; is prodably mostly anticlimal with only

small narrow troughs of Bijiki. This forty may also contain ore

in the underlying Goodrich and Negaunee horizons but exploration
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for it mizhtewait developments on the forties to the north.

The S% of the SE} is underlain at no great depth by

the Bijiki, a great deal of which is probably anticlinal in

structure and not very promising. Deeper down there may be ore

in the Negaunee horizon but tests should awalt the exploration of

the forties to the north or to the east in Section 24,

Section 24. (Ps 48 N., R. 31 We)
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O= lLittle or no iron formation and no ore.

4 = A 1ittle ore near surface and a moderate
amount at depth.

3 = A 1ittle ore near surface with a chance
for considerable ore at depth.

2 = Probably good ore at depth.
8 = Spurr Mine. A = Anderson Saw Mill

x = Smgll open pits.

A large Clarksburg intrusion strikes sbout east and west

through the middle of this section. North of thls intrusion there

appears to be only a little of the lower part of the Negaunee iron

formation, with some narrow belts also caught up or included in,

or between forks of, the Clarksburge. It does not seem likely that

any profitable ore body will be found in the north half of this

gsection.

In the next tier of forties to the south, dbranch dikes

or sills of Clarksburg alternate with belts of the upper part of

the Negaunee, with the Goodrich and Bijikl lying mostly to the

gsouth of the Clarksburg.

There are probabilities of small ore

bodies lying against or between some of the Clarksbhurg dikes and

along the Goodrich contact.
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In the NW; of the SW: a narrow ore body, in a
magnetite-granular quartz phase of the Negaunee, was mined
at the Spurr. The workings were along the south edge of a
Clarksburg dike or sill and do not appear to have gone very
deep. Ae there agre dip needle indications of sn anticline or
upt hrust to the sounth of this forty, it is probable that the
iron formation forms a trough or at least flattens considerabdbly
at moderate depth and that more ore might be found by carrying
the Spurr Mine workings deeper.

In the NE} of the SW} the iron formation strikes nearly
east and west and the Clarksburg intrusive geems somewhat thinner.
A small open pit near the center of this forty was apmrently in
ore though qulte thin. The conditions for encountering more ore
at depth seem hetter in thig forty than in the forty to the west.

In the N3 of the SB} the conditions also seem favorable
for ore, especially at depth and at or neasr the Goodrich contact.

The SWy of the SW% has some spparent possibilities for
a little ore in its northeastern part under the swamp south of
the railroade The northwest part of this foriy is mrobably
partly over an an$icline.

The SB% of the SWi and the S of the SEi seem to of fer
€ood possibilities of ore in a moderately deep trough near the
north line of these fortiss, for what is probably an snticline or
upthrust of iron formation seems to cross the southern pars.

The dip needle readings suzgest that both limbs of this enticline,

if such it is, will probably be found dipping south.
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Section 25. (T. 48 N., R. 31 W.)

L IYIY ’ooold‘ooooo’ M 4 = Underlain by iron formations but

Prees
e e structure not favorable for ore in
E b E b E b E b E large amount except at ccnsiderable
toooto’.’ooood’ooooo‘l’ooooo’ depth.
B ) s I oI . . .
« 3 V3 ¢ b3 b g 3 = Some ore neer surface with fair chance
;ooood‘caoo&doooo“o"ooo‘ for cansidergble ore at greater depth.
. * ® [ *
RN N B 1 = Imperial Mine workings.
?ooooot‘vooo?ooltot.-o‘dt
M ~ Mich Villsgee.

S S S ‘ganne Villes

L @
®osccetoceceterss®osenet

The NE. In this guarter section on definite magnetic belds
were found north of an anticline of gr'ﬁneritic Bijiki that ocuicrops
at intervals, near the north shore of an arm of Lske Michigemme,
from 400 paces west to about 100 paces north of the east 1/4 post.
The dip needle readings from the north line gradually decrease until
near this anticlines While 1% is probesble that there are folds and
perhaps ore bearing troughs in these forties, the dir needle
indications are that they are go deeply buried that the structure
was not revealed by the magnetics.

In the N& of the NW: the dip needle readings varied but
little except for local rises of two or three degrees.s No definite
pattern to the slightly higher readinge was noted and they may have
been due to small, deeply buried folds or even boulders.

The Sk of the NW}, The strong .mggneuc belt of grineritic
Bijiki that was followed and mapped along the northern edge of Lake
Michigamme toward the center of this section, was lost at the edge
of the swamp along the river. A strong belt, considered likely to
be the ssme one, either fsulted or folded sharply back, was picked
uw Justmrth of the center and followed northeasterly a short

distance where it curved through north to the west and was follawed



114

to a point about 500 paces north of the west 1/4 post where it
wae loste This belt skirted the north side of the workings of
the Imperial Mine, which are confined to a half mile long fold
in the formetion. It is probable that a south dipping thrust
fault, striking about N 60° W and about parallel to the river,
mey form the southern limit of the Imperial ore body. There may
be more ore in this Bijiki horigon under the river scuth of this
mrobable faulte There may also be ore in the Negaunee horigzon
deep below the BijJikl in this part of the area.

The south half of this sectlon is mostly a velley
ocoupied by swamp, river and bayous, and may be underliain by
ore although the only favorsble indications are topographic as,
going southward, the dip needle readings steadily diminish.
Section 26, (T. 48 N., R. 31 W)
t'l’f!"f""'!""'t'"'!t 4 - Underlain by iron formetions but

p structure not very favorsble for

ore except perhaps at considerable
depths

e 3 ¢ FT3IWNW. 3
. . . ,
sscsePocscschoscoshuiiei

Blou i3 ot

.o Q‘O’:"";.

L J

4

® L

M M 3 =Probable ore in Bijiki horizon near
+ vhseseotsocosboseest surface and poesibility of ore in

. . e * Bijiki ard Negeunee horizons at depth.
e 4 o 4

® *

* o

L ] L 4

[ ] [ ]

L *

®

*

she e

.
PO S
seee ooooo‘oooco;o ocoo; E « East Portland Mine.
. . . P - Portland Mine.
: : : M W - Webster Mine,

R
The NE} of the NE} is underlain by both iron formations

and probably contains some narrow troughs of Bijikil ore as it 1s

traversed by seversl msgnetic belts, most of them rather short.

The magnetic belt, from the Imperial Mine to the east, passes throuvgh

newr the southeast corner of this forty and the bresk in this belt

neer the east line together with the arrangement of short and

apparently broken belts on this fort suggest a thrust fault
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striking about N 70° W through the séuthaast corner. There
might be ore in both the Bijiki and the Negaunee iron formations
on the north side of such a fault.

The NW} of the NB} contains the pits of the Webster Mine
and more ore in the Bijiki formation might be found at gfeater
depth as the dip needle mepping indicates the probabilityoef an
anticline or upthrust close south of the Webster. Such an anti-
cline might have both limbs dipping scuthward and ore might be
found on the north side under such an overturned fold. Such a
fold or fault might also be the stert of another trough a short
distance south of the Webster ore body.

The NE} of the NW} contains the pit of the Zast Portland
Mine, and the east end of the large pit at the Portland, on the
continustion of the Bijikl ore body from the Webster, and at the
latter mine, there might be another ore body encountered to the
south of the 0ld workings as the dip needle mapping indicated

= bout 100 to 200 paces
south of the East Portland pit.

The NWi of the NWk contains the Portland pit in vhich
might be found additionsl ore at depth as well se in whet mey Irove
to be another trough to the souths The ore body at the Poritland
is a continuation of that at the Fast Portland and Webster, only
minor faulting and undulations in the iron formation narrowing the
ore body between.

The S% of the NW% shoved steadily decreasing dip needle
readings to the southward, but all readings were sufficiently high

to indicate that these forties are underlain by iron formation.

Although the magnetic work gave no indication of structure favorable
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for ore, except that the dip had probably become much flatter, a
swamp across these forties might be teken as a favorable topographic
indicaéion.

The SWi of the NF} showed dip needle readings diminishing
very graduslly to the southward but high enough to indicate that
there ig iron formation at no very great depth. No favoraedle
structure for ore was indicated by the magnetic work bﬁt most of
this forty is occupied by a swamp and as the magnetic readings
decresses so graduslly 1t would indicate that the dip may have
flattened a great deal and the possibility of ore beneath this
swamp should be censiderede.

The SE} of the NE3 is partly occupied by the main part
of Bass Iake, to the east of which a few short indefinite mesgnetic
belts were found. The land on the east side of Bases Leke is about
50 feet higher than the lske and swamp level and may be due to glacial
till but this greater elevation may also be at least partly caused
by this area being on the upthrow side of the thrust fault suggested
in the discugsiorn of the forty to the north. The chances for ore
in this forty are not considered promising.

The entire south half of this section shows steadily
decreasing dip needle resdings and the iron formations probebly
lie at too great a denth for effective exploration at present,
although there is probably a broad, somewhat crumpled, deeply
bur ied syncline from here southward in which there may be ore
at a depth perhaps not too great for mining.

Section 27. (T. 48 N., R, 31 W)

This section is underlain by the iron formations but

except for the north tier of forties the dip needle readings indicate

that it may lie at considerable, although not necessarily prohibitive
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depth. Exploration in this section shoald perhaps best start
in the NE}: of the NB: (south of the Ohio Mine) where there is
a reasonable chance of locating ore at moderate depth, especlally
on one side or the other of a probable thrust fault that may be
striking about N 60° W near the northeast corner of the section.
This probable fault is shown on the small section map that
accomnanies the description of section 22 to the north. Another
probable parallel fault, also indicated on the same map, prodably
enters this section east of the magnetlec belt near the north
quarter post, and ore bodies might be found near it in the NW}
of the NEf and perhaps in the forty to the west of there.

In the rest of the section the dip needle readings
generally decrease steadily to the south and it is likely that
the iron formations are quite deeps A small elliptical area
of fairly high dip needle readings was found about 450 paces
gouth and less than 100 paces west of the east quarter post
and while they may have been due to a belt of iron formation
coming near the surface, it is considered more likely that these
high readings may be caused by a buried boulder of iron formation,
several of which only partly buried and up to 1,000 tons weight,
were observed in the sectlons to the east of thers. No out-
erops were found in this section.
Section 34, (T. 48 N., R. 31 W.), is apperently devoid of outcrops
and the magnetic readings decreased steadily to the southward and
in no part of the area gave any indication that the underlying
iron formations were near enough to surface to warrant exploration

at present.
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Section 35. (Te 48 N., R. 31 W.)

The dip needle readings on this section become
progressively lower to the south and southwest and no magnetic
belts were found. The only readings that might lave indicated
proximity to an iron formation were found near the east quarter-
post, about 500 paces west and 100 south of the northeast corner
and near the center. In the first two instances a par tially
buried boulder, of grﬂ.neritic iron formation, and about 1,000 tons
weight accounted for the anomoly. Near the center of the section
the readings in g small oval were slightly higher than the surround-
ing readings and were probably due to a completely buried boulder.
Many other simllar areas would have undoubtedly been encountered
had the magnetlc swrveying not avoided boulder strewn areas
devold of outerops.

There are outerops of east and west striking Michigamme

schist in the 8E} of the SE}.

It is assumed that any productive iron bearing horizons
are probably frow several hundred to more than 2,000 feet deep
over most of this seotion, and that drilling on this section is
probably not warranted until section 26 to the northlas been tested.
Section 36. (T. 43 N., R. 31 W,)

No magnetic belts were found on this section though
irregularly scattered high dip needle readings near sbnormally low
(negative) ones were found in o dboulder strewn area, of two or
three acres extent, near the south quarter poste Considerable test
pitting and trenching had been done there but the only pit that
appeared to have reached ledge was sunk in the edge of what seemed

to be a large angular boulder of magnetite interbedded with granular
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quartze. This appeared to be a fragment of the Negaunee iron
formation and showed, both in the hand specimens and the
outcrop, well developed polarity-=a condition that has frequently
been observed in loose boulders of this material elsewhere in
the district. This locality was described in Progress Report #11,
"Geology of the Spruce River Area, 1944, Michigan Geologlcal Survey.

Outcrops of east and west striking Michigamme formations
were mapped near the northeast and the southwest corners of this
gection.

This section is probably largely underlaln by the‘ BiJikt
and the Negawnse iron formations but at depths probhabdly ranging from
1,000 to more than 2,000 feet and exploration is not considered
advisable until work has been done in the scuth part of section

25 immesdiately to the north.






STRATIGRAPHIC INDEX of HAND SPECIMENS

Township and Eange in parentheses,- as (48-30)

Section underlined,- as 24

Kumber of Specimern in section given lzst, es #1, 2

Glacial and post-Glacial,- (48~-3C) 19 #6.
Keweenawean,= (48-29) 6 #4. (L9=30) 28 #10.

Superior . ..

Pegmatites,~ (L7-29) & #4,35. (48-29) 21 #25. (48-30) 33 #1

(48-31) 22 #13. 23 #4.

¥ Feldsper-poor (48~-30) 28 #2,3,10. 30 #6.

o 4 Molybdenite (48-29) 28 #12,13. 31 #1s5.

Quartz Veins,- (48-29) 32 #la. (48-30) 29 #1. 30 #&4.

i i
33 #2. 3L H1f,
(48~31) 23 #

Sibley,~ (!"’7“29) _6_ #J“"L“ (‘L"S"BO) gg #5:6:7’8s160
(’48"'31} 22 #Bsb'G

Michigamme Slate,- (48-30) 34 #3b,

¥ Stearolite Schist (47-31) 1 #4. (48-30) 33 #2.

" Mice Schist (47-31) 1 #1. (&8-30) 30 #1. (48-31) 25 #la.
U Graywacke (47-31) 1 #1. (48-30) 28 #10,11. 30 #2,3.

34 #14, 3a.
# 4 (Concretions) (48-30) 28 #4. (48-31) 25 #1b,1lc.

Clerksburg Tuff (47-29) 5 #22,23. (48-29) 33 #2,3,4. (48-30)
34 #1b,2.

¥ Tuff on Bijiki (47-29) b #6. & #9. (48-29) 32 #27
# Ash (fine tuff) (47-29) 4 #2. 5 #12,22,23,30. (48-29) 29 #14,15,16,

(48-29) 32 #17,19,20,32, 33 #1
(48"30) .]_-2 #1,2,3,}4‘.5.

" Ash on Bijiki (47-29) & #1. 5 425, (48-2G) 30 #3,4. 32 421,22,
(48=31) 23 #5.
¥ Coarse dike (48~29) 31 #26. (48-30) 22 #5. (48-31) 22 #8,10.
23 #8,9. (49-30) 10 #1.
o0t 4 Garnet,ete. (48-2G) 32 #11.
¥ Fine gresined (47-29) 5 #6,14, 6 #3,19. (48-29) 28 #5,6. 31 #6,7,

(48-30) 12 #5. 13 #11,24,26, 20 #1, 22 #5.
(48-2C) 23 #15a. 24 #8. (L8-31) 22 #5,7,9,11,14,
(48-31) 23 #6,7. 24 #3,4,5,11,
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Basic dikes, Clarksburg or older,~-

(4830) 20 #1C. 24
(49-30) 26 #1.

(48-29) 29 #12. 30 #20,22. 32 #31.

36 #4.
Bijiki Slate,=

Bijiki Iron formation,-

Ore (48-29) 29 #1,2,3,
(48-30) 25 #12.
Oxidized (47-31) 12 #le.

4

) 1h #-I.LLQ
Msgnetite & quartz (48~

( 47"20) L" #3:5

#
Gruneritic

(48-30) 1 #8. 13 #6. 24 #2,4,13.

#1:2~ (49'30) 2.8. #19205~

ky11. 30 #5,6,7,19,21.

(48-29) 30 #17,18. 31 #29.

(LL'I?"Z%) _i #10’}1' 13, 18,2£3',26)290

30) 25 #1,2.

(47-31) 12 #22,3

(48-20) 30 #23,24. 31 #2 28 32 #4,23,24, ?5,<8,30.

(48-20)
(“8—‘30}__4.2. #1:3.

“Limonite" from (A47-31) 12 #ls,1b

#J: 3&1 4: "fa':

12 1
’..I.J,.L

25 #2. 26 #1.

B,506,7, 8,,,10.¢1
lvﬁ. (1«8— )

’lc.ld,zb,!‘i‘a’h’b. (48-31) .%_6_ #}_o

0

tortnerite
" from Greenslite (48-29) 30 #10,14. 32 #12, (48-30) 30 #6.
(48-31) 22 H1é.
Graphitic Slate (48-2 ) 25_#10,13. 30 #11,12,1%,15,16.
Goodrich Creywacke,=- (48-29) 30 #2. 32 #15,16. (48-31) 23 #2.
Quartzite (L48-29) 30 #1,8,9. 32#29.
Conglomerate (48-29) 31 #13. (48-31) 23 #1.

(47"29) 5 #7.8-
(48-31) 22 #1.

Yegaunee Gr&neritic

Mesgnetite,atz.

Slate & graywacke(L8~29) 31 #18,23

Hemlock (48~21) 22 #15.
Iron formation  (47-29) 4 #4.

(4829) 20 #3.
(48-30) 22 #6,7.

Alivik Slate, gray-
wacke guartzite

Ditto (granitized) (47-29) 5 #5,27,

(48-?9) 3_1_ #L‘” 98

Conglomerate (48-29) 21 #8,9.

2L #6,7,8.

31 #3,9.

36 #1

(48=29) 31 #11. (48=31) 22 #2,6. 24 #9,10. _36 #2.

a,23b.  (48-30) 20 #2.

(48-30) 20 #k4.

23 #l4a. (48-31) 23 #10.

28. 6 #2,%,6,20,21,25,26,42,43,
(48-30) 22 #3.

32 #18.
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Champion Pegmatites,- (47-29) § #38,39,40 (48-29) ¢ #2

Pegmatites, probably

mostly of Chsmplon Age
(48-29) 20 #1. 21 #1 (48-3c) 1 #7,13,15,16.
(14*8“'30) .Z #79 l.a #3,8. .3_‘_3_ #497’9|15:19'20-
(48-30) 13 #21,25,27,28,29. 20 #12. 21 #4,8.
(48-30) 23 #1,6,10,12. 24 #11,12. (49-30) 27 #5.

(45-30) 28 #3,6,9. 35 #1,3. 36 #3.

Quartz veins, probably
mostly Chesmpion age.
(48-30) 12 #8. 20 #14. 23 #9.

Mesnard,~- (48-29) 28 #8.
(48-30) 1 #11. 13 #3,5. 23 #11.

Mesnard or Kitchi (48-20) 1 #2,3,4. 2 #1,6,8,10. 13 #23. 20 #9.

Kitehi graywacke (48-29) 21 #2,3,4, (49-30) 395 #2,

Quartz monzonitie

gneiss {gr-nitized graywacize) to graywacke & slate
(47=29) 6 #28, 36. (48~29) 6 #1,5,€. 20 #2.
(48-29) 21 #5,10. 28 #1,2. (48-30) L #1,9,10,18,19.
(&8‘30) _g_ #203)9' ;,1_2_ %1’!29!"".6’6&)?’9'
(48-30) 13 #8,10,12,13,14,16,17,18,22,30. 20 #19.
(48-30) 21 #5. 22 #1, 24 #1,3,6,7,9,1C,12,16,17,18,19.

27 #1,

(49-30) 26 #6. 2,3,4,6. 28 #4,8,9. 35 #4.
Condomerate (48-29) 21 #7. (48-30) 1 #17. 20 #11,18.
Leurentian? Granite  (48-30) 1 #12. 20 #15.

Keewstin? (48-29) 21 #6. (48-30) 1 #5,6,14. (48-30) 28 #7.
(49~30) 35 #1,2..
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DESCRIPTIONS OF TRIMMED SPECIMENS:

LAKE MICHIGAMME AREA:S

W. A. Sezman

Range 29 ¥

20
30 29

31 32



W. A. Seaman Section 4  Lp=-29

47-29 Section 4
#1. 130 paces N, 60 E of West 1/4 post. July 22, 1946

Amphibole (Cummingtonite?) partly radiated 309 0.1 x 2mm
or in rosettes.

Amphibole (Dark blackish green) parallel 5% 2 x omm

fibers.
Biotite 10-20% to Zmm
Biotite + Chlorite 20% to 0.1
Quartz + other light colored grsnulsr

material 20% to 0.10m
Pyrite "~ Trace 0, 20m
Unrecognized 10%+ mostly under 0.1™"

Strike about N 60° E, dip steep NW. Has finer grained, lighter
colored beds, one sbout 100 thick showing in specimen,

Probably base, or near base of Clarksburg or top of Bijiki Iron
formation plus fine basic ssh., Within a f ew paces of high
magnetics seemingly inthe foot. Graywacke or perhaps a cherty
iron carbonate plus Clarksburg ash,

#2. 470 vaces south, 10 E of NW corner but about 40 paces south July 25, 1946
of the "forty" line ss this section is apparently short north
and south,

Dark beds.

Amphibole fibroue, dark greenish black overt 50%
(Actinolite?), in pseudchexagonal thin
aggregates nbout 2 to FM in diameter

and resembling chloritoid. Xzdees (or rims)
of flat smggregates not guite parallel to

centers.
Biotite 104 0.1-0,2mm
Pyrite Trace
Dark material, including edges of amphibole

sgeregates, biotite,+ chlorite 20—30%

Light cclored bands.

Dark smphibole (like in dark beds) 10% 14
Biotite 10-20% to 0,2mm
Quartz + other light colored granular

material white, grayish, etc. 50% under 0.1™W
Unrecognized 25+%

Strike, — East and west tec N 70 E. Dip steep northward (overturnedt?).
Close (above?) magnetic belt. Graywacke plus basic volcanic ash
(Clarksburg)

#3. 870 paces South, 260 east of West 1/4 post. September 18, 1946,



Y.

L3

#5¢

Seaman

Grilnerite, colorless to yellow, rsther inter—

laced. 50%

Magnetite Trace

Quartz 5%

Unrecognized (Grunerite, quartz?) 45%

Strike N 60 ¥, etc. (crumpled), Dip SW
(crumpled)

Griinerite phase of Bijiki iron formation

[N X4 .

HEast of N¥W corn

-

1720 paces South, 200

Amphibole,colorless to yellow, (Grunerite?) 60%
Some flat ageregates to 100 dismeter.

Quartz (perheps vein quertz, parallel to beds)5%

Quartz (egrsnular) in beds and disseminsted,

perhaps recrystallized chert 5%
Megnetite
Carbonate veins, 0.2™ thick across bedding.
Fine, mostly dark, unrecognized 10%
Light, unrecognized (perznps grinerite) 15%

Section 4  47-29

to 0.1 x imm

0, 1mn
to 0.,17m

# qmm

5%+(2) 0.1M®

to 0.1MM

Perhaps grineritic phase of pre-Negsunee {vpre-Hemlock) Iron

formation. About 5 feet thi

clt, lying between cosrse biotite

schist beds (that may be "Slamc! slate + Ash (Hemlock?). A1l
cul by narrow, lrregular pegmatite and gquartz veins.

Strikte,- N, 80° E. Dip,- 75° 8 SE (overturned?)

120 paces N, 330 East of West L1/4 post.

Grinerite 20%
Magnetite to 10%

Quartz, much of it in flattened aggre—

September 19, 1946

to 0.05 x 0,50
w oy TI

'LL.,w. & ek

ates to 2 diameter. Over 5% 0.1™2
Grunerite, quertz, etc. 504  under 0.05 x 0,50m
Strike East and west to north and south. (Crumpled). Gererally

curving t¢ northward to the east.
Grineritic phese of Bijiki iren formation.
120 peces North, 20 East of West 1/4 post.

Irregular fragments of rhomb carbonate 5-10%
(Ankerite?) some partly dissolved out

Irregular fragments of gray, fine grained some-

wvhat porous, soft material 10%
Irregular fragments of brown to blaclk basaliic

appearing material, cuite porous 5%
Irregular cavities by volume 204
Quartz grains or fragments 2%
Amphibole (dark, fidrous, greenish-black)40- 50%
Pyrite and chalcopyrite Traces
Biotite 5%
Unrecognized, mostly dark IO%

Strike about Esst & West (?), Dip northward(?).
Clarksburg Tuff.

Dip north (to west), 40° to 70°.

September 20, 1948

to lzmm

it Smm
i gmm
it paisis

to 1 x 3m

to 0,5
to 0.5mm



W. A. Seaman Section 5  47-29

#5. 360 paces south, 5 East of North 1/4 post. August 9, 1946
Feldspar, calcic or Albite 30-40%  to 5 x 8™
Feldspar (orobably including end views & 109 wowoou

sections parallel to bj, undetermined
Quartz, disseminated & in small sggregates 30% to 1mm
Biotite + other dark minerals 5-10% under M
Sericite (much of it yellowish) 5-10% W pim
Feldspar, sericite, guartz 10-20% under 170

Strike,-a little west of north. Dip,-80%+ eastward(?).

Granitized sediment--probably Ajibi't quartzite. Exposed in sn inter—
rupted north and south striking ridge. Exposed width is = little
over 20 paces.

#5, 540 paces South, 5 East of North 1/4 post, July 9, 1946
Chlorite #+ Biotite 257 mostly under imm
Amphibole (dart greenish black) 10%  to & x 1mmm
Feldspar, quartz, stc. 20  under 0,17
Unrecognized, dsrix grayish to greenish 50%+ under 0.1™

black, and probably including ends
of smphiboles and edges of chlorite
and bloitite plates.

trike,= ¥. 75° E. Dip 80° eastward, Probably a sheared basic
dike, about 3 feet wide, in granitized Ajiblik

#7. 110 paces South, 100 Bast of Worth 1/4 post. July 16, 1946
Grinerite, interismced (not radiated) 60-70% 0.1 x 1ma
Magnetite, in 1-2"M beds 5-10% under 0,1mm
Magnetite, disseminated 25% to % or pmm
Pink garnets (mostly confined to a few

narrow beds) 2= 5% Fm

Strike,-North 80° west, dip, =70° northward. Sheared, with =n
sporeciable amount of the Grinerite orientated parallel to the
shearing, (or about vertical) at 20° to the bedding. (Bedding
dips 85° north in places)

Grinerite phase of the Negaunee iron formation, a few paces in the
foot (south) of a very strong magnetic b elt.

#5. 325 paces south, 475 east of north 1/4 post. July 9, 1946
Grinerite - 70-60%  to 0.2 x 1mm
Magnetite 20% or more?  to MO
Reddish pink garnets 5-10% Lmm

Strike,~about NW (folded snd somewhat crumpled). Dip,=75° NE.
Much of the Grinerite about evenly divided in orientation from
parallel to the Dedding to parallel to the cleavage, which is
about 15° stzeper.

eriinerite phase of the Negsasunee iron formation, a few paces below
(SW of) = very strong magnetic belt,



W.e A. Seamesn

#9.

#11,

Section 5 47-29

410 paces south, 715 east of north 1/4 post

Fragments of recrystallized iron carbonate ? %
(Ankerite?), to more than 30™ . Partly
dissolved out.

Areas or fragments of fine grained grayish 20%
material in which are many 3™ plates of
chlorite or biotite.

Calcic Feldspar, s few fragments to 2x6™0

Clinochlore (1), = few plates to 3Wm,

Rhombohedral carbonate matrix (7) 5~10%

Grayish, soft, perf+ Cl (probsbly more
rhombohedral carbonate) Lo+

Quartz, or other hard materisl 1%

Irregular cavitises, by volume 5%

Chalcopyrite and pyrite Traces

Strike NW, dip steep NE.

July 16, 1946
1M (geross individual
c1)

to 1mA

under 0,5%™
under 0,101
to sum

Clarksburg tuff in top of Bijiki iron formation. {Or Bijiki plus

ash and fraogments of Clarkesburg).

7 or 8 paces east and 3 or 4 south of

Near weakt magnetic belt,

i
the #9 specimen, tut

spparently sbout 5 paces stratigraphically NE of #9 =nd probably

below #9 ng the formations here seem to be overturned.

Rhombohedral csrbonate {Ankerite?) 50-70%
Clinochlore or biotite 10%
Quartz 5%
Fine grained gray material, unrecognized 20%
Fine grained dark material 5%

A layer of iron rust in which small scales

July 16, 1946

mostly under 117

[l
(o]
Cje
[
v
ot
g

under Lm
W Lom

of chlorite(?) are visible, costs the weathered surfsce to =

depth of several millimeters,

The iron carbonasted seems to

compose the bulk of the gpecimen a2s n fine groundmass or matrix
and also occurs in irregular spots and stres ks (fragments or

broken beds?)

Strike,-sbout ¥W. Dip steep NE (overturned?).
to a wealr magnetic belt trending northwestward.

On, or very close

Cherty iron carbonate {recrystallized) phamse of the Bijiki iromn
formation, with probably s little fine Clarksburg ash mingled

with the top of the iron formation.

370 paces South, 710 east of North 1/4 post.

Ankerite {or other ferruginous rhomb carbonate)50-85%

Chlorite or biotite, a few small areas
a few millimeters across

Amphibole (actinolite?) one or more areas
3mM 201088,

Chlorite or biotite (or both), disseminated5-10%

Iron rust coating several mm thick in which are
many O.lmm scales of chlorite(?).

1-2%

July 16, 1946

to Lmm
<

0.1mm

% x lmm

O+1lmm



w. A.

#12.

#13.

#1h.

Seaman Section §  47-29

Strike,~NVW, Dip,-Steep NE (Overturned?). On or near a
weak magnetic belt trending about NW. Area between #10
and #11 is probszbly a syncline with both limbs about
parallel =nd dipping NE. A finer grained iron carbonate
phase of the Bijiki iron formation.

100 paces North, 130 West of East 1/4 post. July 8, 1946
(This 1/4 oost is too far north).
Amphibole, greenish black, to 10-20% to 1 x 2mm
(more abundant in some layers) v
Biotite 5% to §™
Unrecognized dark minerals 10-20% under 3mu
Rhombohedral carbonate, disseminated
(exclusive of 1-2" veins) 10% under Fm

Unrecoznized light colored minerals
including some (perhaps considerable)

~ ot N - TAT
gquartz 25% to .17

Grayish to dark greenish, unrecognized 20—#9% under O,1mm

Prominently bedded in field, faintly in soecimen. This is the

matrix or country rock of the veins like specimen #1.
Strike, E NE, steep northward dip. Crwmled some in places.
Strike is northwesterly aboubl 40 paces to the west and north.
Graywacke plus Clarksburg z2sh overlying Bijiki iron formation.
50 paces or so =bove {north of) msgnetic belt of medium
intensity.

435 paces south, 285 west of NE corner. September 3, 1946
Chlorite or biotite 10%  0.1n
Chlorite 1% % to 1mm
Rhombohedral iron lesring carbonate 60=-70% ©.lmm
Quartz 104(?) 0.lmm
Unrecognized fine grayish to greenish

black 10~20%  to O,1Mm

Exposed surface has s crust, seversl mm thick, of iron rust with
chlorite.

Strike-,NW. Dip varies from 80° SW to 70° NE. Crumpled in places.
From an sres of moderately high readings between two northwest
trending magnetic belts of which the northern one is wesk but the
southern one quite strong. Probadbly an anticline.

Cherty iron carbonate (plus a little fine Clarksburg ash?) phase
of the Bijiki iron formation. Probably quite close to the top,.

440 paces South, 290 West of NE corner. September 3, 1946

Amphibole, greenish black and somewhat

fibrous 604 1x2™M (5 few larger),
Feldspar (altered partly to sericite (?) =and

quartz 204 under 1mM
Biotite (& chlorite?) 56 to 1Mm
Unrecognized 15% 0.1+

Strike,-NW ? Dip ¥E? (Steeo?)

Uralitic Disbage? Probably a Clarksburg dike.



W. A. Seamsn Section § 47-29
#15. - 450 paces South, 710 east of N 1/4 post (290 W of NE cor). Sept. 3, 1946

Rhombohedral iron earbonate (ankerite?) 50-80%  0.18R

Chlorite or biotite (or both) 25-15% 0,10

Quartz over 5%  0,1mm

Coating of iron rust, with abundant chlorite sczles, forms a
crust several™hthick on the weathered surfaces.

Cherty iron csrbonate (finely recrystsallized) phase of Bijiki.
(Near topt)

#16. 300 paces south, 430 east of North 1/4 post. September 3, 1946

Irregular frogments of fine grained dark rock
" " " #  goft, light colored rock
" of rock mede of gramular quartz (Recrystallized
chert or quartzite?)
Irregular csrbonate {Ankerite?) rock
Irreguler frogments of daork rock thst is mostly dark amphibole.
Matrix that is mostly dark ereenish black amophibole (1 x 2MM) with
in genles to N

RS .

considereble biotite and chlorite

Clarksburzg Tuff.

Strite,-??, Dip,~??. From vhat is orobadbly a boulder of more
than 50 tons. About 20 paces north of triineritic vhase of the

Fegaunee iron fopmation--that by ledge, magnetics and character
ig slmost undoubtedly near the base of the iron formation.

#17. 490 paces south, 260 West of NE corner. September 4, 1946
Frogments (?) of feldspar (sericitized?)-ouartz 1% to 3mm
Wrampn*m of Rhomb carbonate (l\n‘rnrﬁ +n?\ 2% to 31!11’11
Matrix (?) of greenish black (alqut black)
amphibole 50% to 1x4fm
Biotite 54 to 4mm

Unidentifiec dark material (probably mostly ends
of amphiboles and edges of biotite + chlorite  20%
Feldspar, cuartz and other (?) light colored minerals 207 to 1mm

Strike North 45° W. Dip nesrly vertical, verying from steep SW
to 70° KE.

A 10 to 20MM bed or band runs througk t he spedmen. Thig band is
reddish brownsnd shows an sbundsnce of bictite scales to 4mm
with no genersl parallelism of orientation. A few small amphi~
bole crystsls snd = considersble amount of very fine grayish
materisl much of which shows minute cleavage flashes.

Adjacent country rock is carbonate phase of Bijiki iron formation
striking about parsllel. Clarksburg (1) greywacke or ash at, or
near the top ot the Bijiki iron formstion. Structure —--may be
crest of 2n snticline.



W. A. Seaman Seetion 5 47-2%

#18. 715 paces South, 275 West of NE. corner September 13, 1946
Light colored teds (to 10M3) ‘
Granular qusrtz (Recrystsllized chert?) to 50% 0.1%"
Biotite (or other reddish brown mica) 104 0.1mm
Grin erite, varying vproportions up to 30+% to %mm long.
Pale reddish garnets, varying i 104 to Fm

Unrecognized, most likely quartz & grinerite 0 to 50%

Derk beds (to 15mM) Daric and light about equal proportions.
Predominantly biotite (or other nesrly black mics) to 1M, with
subordinate fine quartz =nd other light colored minersle under
HI ang e few reddish gernets about 3T,

Strike NW, Dip steep NE. Top or nesr top of Bijiki, with Clarksburg.

#19. 690 paces South, 285 west of NE. corner September 14, 1946
Bilotite (perhsps including some chlorite) 50% 0.0 to 0.5mm
Querts 10% 0. 1mmm
Other light colorsd matedal ) O? 0 0,1
Pale reddish garnets 5p 0, 2rm

Cleavage (due to parallel arrsngement of much of the biotite) at
10° to the fzint bedding.

Strike,- in general northwesterly. Dip., nesyr vertical, M.

Mica schist, probably frow graywacke at or near the base of
" the Clarksburg. %Within o few paces of the top of the Plan
Bijiki iron formastion, and specimen #18. 8 incheg~

#20. Taken 5 paces west of #19 =nd spperently sbout 10 feet September 14,146
stratigraphically below, but formation is so contorted
heres that the stratigraphic relstions were not clear.
The 5pec‘men sppears to be almost identical in charscter
with #19 and is most likely from the ssme bed. This
specimen #20 is almost immedintely sbove the strong magnetic
belt running northwesterly. Rocks of the megnetic belt do
not outecrop in the immediate vicinity, this specimen bteing
talken from the extreme EW edge of the outcrop closest to the
‘belt to the SW. Strike here about 70° W of N. Dir asbout
vertical, Crumpled.

#21. 480 psces South, 220 West of NE corner, September 14, 1946
Pinkish gernets, from 109 to 60% in different
beds Aversge about 30-50% imm
Chlorite or biotite 30% 0, 2run

Iron hy@rate, disseminated 1mm spots
Unrecognized, perhaps including some quarte,
but prob=bly mostly more fine garnet, chlorite,etc. 30% 0,1mm

24

Strike,-N 70° W. Dip,~sbout vertical. (Strike varies from
¥ 60 ¥ to N 80 ¥.).

Occurs as narrow belt a few inches thick only a few inches
above nearly pure grunerite phase of Bijiki iron formstion.



W. A. Seaman Section 5  47-29
#22. 450 paces South, 195 west of NE corner, September 16, 1946

Anguler, irregular fragments of
Hard, light grsy, ersnulsr materisl (Rexled chert?) to 20™ long

Recrystallized rhombohedrsl carbonate (Ankerite?) to 3F-4fm
#  Rhomb carbonate vlus amph, chlorite, etc. to smm
Dark blackish greer fragments mostly of smphibole to 48T
Amphibole, chlorite+ biotite plus carbonste to 10mm

Matrix (?) of "M biotite, greenish black amphibole to 1x3™, =nd
chlorite (7) Q1™® with subordinate amount of light colored material,

Strike,-NW. Dip, nesrly vertical., Clarksburg Tuff, fine frag-
mentsl phase, interbedded witn coarser tuff.

#23. 5 paces south and 4C west of #22. (i.e. about 450+ South 9-16~46
and 230 West of NE corner. .
{Most, if not
Irregular sngular frogments of the following material,--{s2ll to 15™M1long)
Fine grained, granular, mostly hard, wiite to gray
perheps mostly recrysisllized chert Ifrom the

iron formation, grain under 0.1 5-10%
Recrystsllized rhombohedrsl cerbonate (Ankerite?),
to 1M apross cleavege surfaces. to 5%

Bleckish (greenish-ULlack) aggregates or fragments

mostly amphibole with some biotitet chlorite.

Amphibole about 1x3™®, biotite, etc. 0.5M7, 204
Mostly biotitet chlorits, C.3M 5=16%

Rhomb, csrbonate plus chlorite, etc. scaleg or
crystals 5%
Matrix (?) of fine micoceous material, carbonnte,
guartz, smphibole, etc.

Strike,-northwesterly. Almcst vertical.
Clarksburg Tuff. HNear axis of anticline?

#26. 655 paces South, 130 Vest of NE corner. September 17, 1946

Rhomboheérsl carbonate (Ankerite?) Lom~506% 1
Bictite 5 0,1™
Chlorite or Bictite 15% to O,1mm
Magnetite octs 17 under 0,1MHM
Quartz or other light colored hard mineral 1 to 5% under 0,20
Unrecognized, mostly light colored and perhaps

mostly more ankerite 4o under Q,2m2

Rock is mottled with aress to 5~6™" diameter made up of a higher %
of chlorite, etec., Rock is covered on weathered surfaces with a
coating of iron hydrate several millimeters thick,

Strike,- ¥ 60° E. Dip NV,
Recrystzllized carbonate phase of Bijiki iron formation. (Frobably
near the top).



#27.

Sesman Section 5  47-29

770 paces South, 40 paces West of NE correr. September 17, 1946
Ankerite (or other rhomb carbonzte) 30~50% 1
Chlorite (5~10% to 0.5™") 304 0.2
Biotite (0.1mm), Ampinibole (1B 1ong) Traces
Quartz 5-1.0% to 0.2
Pyrite Trasce
Greenish fragments or areas to 4™ made up
of 1™* chlorite 1065
Grayish material {may be more quartz, carbon—
ate,etc.) 10~25-% under 0, 2Mm

A rough, porous crust seversl millimeters thick in which are
(0
\ ”
8

abundant minute My geales of chlorite and a few 3™ scales

il L = % SAY

5
on weathered surfaces.

i Ldiey

of biotite, ocCCur

Strike, NE. Dip ¥W. Top of Bijiki iron formation with, procbsbly
sppreciable smount of Clarksburg fine ash.

74G paces South, 80 paces west of ¥E corner September 17, 1946
Chlorite 30-L0% to 0,1M
Biotite, apparently at least 5% to §.Q3mm
Chlorite, biotite, stc. 10-204 . under 0,10
Dark greenish black smphibole 1% under 14" long.
Rhombohedrsl carbonate (Ankerite?) 20~30% to 1mm

Quartc 5% to 1

Light Colored minersls (Quartz, csrbonate?, etc.)10-30% under 1mm

A thick, rough, brownish crust (several ™! thick) of iron hydrate
on the weathered surfaces, This crust shows abundant ¢,2-0,3
flskes of yellow-brown biotite and much fine chlorite.

Strike,-¥ 60° E, Dip,-northwestward.

Graywaclze(?)
620 paces South, 215 west of East 1/4 post. September 18, 1946
Feldspar, predominently alkslic. Some stristed, 507  to 4xixg™@
but most of the striated very firnely so and (mostly less
probably albitic. The larger feldspars nearly than 31 long)

all alkalic =snd meny of them vpseudeo~porphyritic.
Quartz, a few agfregates of 1™U grains totslling 30%  to 1-2mm

5 to 6™ across,
Biotite, often in sgeregates 34" scross. 5%  to 0.3
Sericite 1-5% under 0.05™
Quartz, end views of feldspar, sericite, etc. 15~20%

Strike szbout E & W (vsries from N 70 W to W 60 E)., Dip, steep
northward.
Granitized guartzite, probably Ajibik,



W. A,

#28.

#30.

Sesman Section 5 47-29

625 paces South, 215 West of East 1/4 vpost.

September 18, 1946

Very much like #27 excent few (if =ny) pseudo-phenoccrysts of
feldspar =nd feldspar mostly under 41N and very little of
it visibly striated. Quartz 1M1 and less, Both #28 and #27
are cut by guartz veins, mostly abou’ parallel to the bedding.
#28 is more obviously gresmulsr in apvearsnce than #27.

Granitized Ajibikx (7) Quartzite. Dip steeply nortaward.

420 paces South, 40 paces West of NE corner,

Ankerite (or other iron besring rhombohedral

carbonate) 60%
Ankerite (or siderite) (in streaks, beds or

veins) 10%
Chlorite or biotite 10%
Unrecognized, mostly light colored snd including

appreciable quartz or other hard material 30

An iron hydrate coating seversl millimeters thicik,

September 21, 1946

0,17

1,070

under §,100

under §,200

in which

ci
are very abundant micaceous scales less than 0,18% in diameter,

~covers the weathersd surisces.

Carbonate phase of the Bijikl iron formstion.
Strize sbout E & W, Dip 70° to 90° northward.

570 vaces South, 135 West of NE corner.

Coarser, dark beds, 10 to 30™™ thick

Amphibole, dark greenish black 604
Chlorite {or biotite) 20%
Anrerite (or other iron bearing rhombo-

hedrsl carbonste) 5%
Pyrite Trace
Unrecognized (mostly dark) 159

Lighter colored bed, 250 thick. Finer grained.

Dark greenish black amphibole 5-20%
Pale amphibole : 5+%
Quartz (Considerable?) 5=15%
Chlorite (or biotite) 10-20%
Unrecognized 501%

September 26, 1046

R 2 mm
o 5 x oR
under 0,112

to 1mm

to 2™ long.

to 1mm long.

to 0,100

under Q.1m0
mostly under 0,10

Strike,-northeasterly, but curves (concavs to the NVW,)

Dip,~rather flat to North and Northwest.

Clarksburg, in hanging (several paces) of Bijiki iron formation.



W. A. Seaman Section 20 48-29

#1. 300 paces North, 20 West of SE corner July 20, 1946
Alkalie feldspar (some of it albite) 50% to 1™ with a few
(Albite and microcline?, intergrown) much lsrger,

Albite or low calcic feldspar 10% to 4 x 3 x g1

Feldspar, probably mostly alkalic 25% mogtly smaller or
end views.

Quartz, almost "graphic" in places 20% to 150M long sgere
gates,

Micaceous materisl, a 1ittl t muscovi 5% 1mm

Striles about MW and cutting material of Specimen #2.
Pegmatite, irregular. ZFrom 6 inches to 2 feet wide.

#2, 310 paces North, 10 paces West of SE corner July 20, 1946
Feldspar, largely alkalic but considerable calcic

feldspar present. Feldspar (especially the al- 404 4o 3 x Y
6 (

kalle) appesrs to be partly altering to (or from)

sericite. oy
Quartz, rather evaly sized and srranged grains

fairly evenly distribubed. Lbo?, L o 1mm
Biotite 5% % to 1Mm
Chlorite or biotite 104 to Amm
Unrecognized, mostly feldspar and {or) quartsz 5%

Strike,~-MW., Dip WE. (Folded some).
Granitized graywacke{?), probably Xitchi.

#3, 180 paces Forth, 20 West of SE corner. July 20, 1946
Quartz grains 60% %mm
Feldspar (Disseminated), alizalic 5-10% 4
Feldspar, mostly alkslic, in 1 to 2mO

seams or veinlets 10% to 1imm
Sericite 5%
Biotite or chlorite 5% 0, 1mm
Unidentified {more feldspar, sericlite, quartz,

etc.) 10-15%

Strike,~E & W to ¥ 75° W. Dip steep southward.
Quartzite. Perhaps Ajibik or less likely Mesnard.



¥. A. Seaman

#3.

79+

#10.

Section 21  48-29

150 paces North, 80 East of SW corner uly 20, 1946
A fragment (7) of pegmatite (about 30 x 40M™)
composed mostly of coarse microcline.
A few smaller frogments of vegmatite.
A few thin fregments (?) of biotite schist
Fragment of finely granular msterisl (mostly
quartz, under 0. 1™) similar to matrix but lighter color.
Matrix of finely granular quartz (0.1™2) with a small
% dark material very finely disseminated in irregular
spots or mottlings 1 to 21 scross, and with numerous
grains (1) about 0.5 altered to iron hydrate.

Bistite 0,1/

{ar

uth, Conglomerate (or

steep sout!
ite). <frobably Agib’k or Mesnard.

Strike about E & V.
conglomeratic quart

N o
..J-
"r:t

155 paces North, 80 East of SW corner (5 paces N oi #8). July 20, 1946
Frogments of pegmatite (coarse microcline and quartz),
from 2 to 30M7, {to 2mm) {(1m)
ik and Calele f eldspar,

Frogmente of rock with allks
guartz and chlorite {or
Metrix much like #8 exceont apy:

and chlorite but less guariz.

1
biotite) MM,

.a.

reciably more feldspar
Strike ¥ 2 W. Dip 80° to 90° southward.
Conglomerate {Ajibik or Mesnard?)

250 paces North, 20 East of SW corner. July 20, 1948

Feldspar, both allslic and calcic 20% to 2 x o
Gunartz, fairly even sized grains Lo%h Amn
Biotite and (1) chlorite 20¢% 0.3
Sericite. Much of the feldsvar sopears to be 5%

altering to {or from) sericite.

Unidentified. Probsbly includes ends of feldspars
fine guartz, edge of biotite, etc. plates ana
sericite. l)ﬁ

Strike,~ N 70° W, etc. (Folded). Dip 60° (etec) northesstward.
Quartz monzonitic gnelss phase of a graywacke.
Probably Xitchi graywacke.



W. A. Seamen Section 29  48-29

#10. 440 paces Yortk, 30 East of South 1/4 post. June 12, 1946
Clesvsge flsshes sbuncant in specimen. 20~Lod under ¢.17

some may ve graphite, others may be
mica divieion (Mica, chlorite or chloritoild)
Grephite, e=rthy. ZEnough tc mark paper. I3 ezrthy

Strike,- § 85° ¥. Dip,-about vertical.
Bijiki (footwall) eraphitic slate.

#11. 460 paces Worth, 330 west of South 1/4 post. June 13, 1946
Frow south edge of dump. Pit is 6C =nd more paces to the North,

Iron hydrate. 50=70% earthy
Quartz, disseminated in 300 greins or 10% Zomm

spherules znd in veins to 2MM, the quartsz

completely filling the narrow ones but

only lining the edges of the wider ones.
Hematite, in grzins or spherules M 2%
Unrecognized, disseminated through "1imonite“20~30%

Ore from west pit at Dalliba (or Phoenix} Mine,
#12. 320 paces North, 400 West of South 1/4 post. June 13, 1946

Quartz, minute grains 20-40% 0,1™

Minute clesvoge fleshes, » fevw elongsted 10% to 0,1
apparently not chleorite

Chlorite 207 to g.1M

Unrecognized, perhaps largely calorite 4O%+ under 0,1

A 10 to 12" wide guartz vein cu ts scross the bedding st 60° to 70°.
The becding 1g¢ slightly bent on either glde of tue guartz vein.

Strike, - B & W. Dip,-80° north.
Fine graywacke, probsbly upver Goodrich,

#13. 40 vaces Yorth, 280 West of East 1/4 post. July 1, 1946

Graphite 30—70% Esrthy
Cleavege flashes, some of them graphite
perhaps, others mica division (Mica, d&lorite,

chloritoid?) 205 to 0,1Mm
Pyrite 5% %mm

Gleavage st 30° to bedding.

Strike,-East and West. Dip near vertical.
Bijiki (foot?) grsphitic slate (or slaty grephite).
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Sesman Section 29  48-29
600 paces North, 530 Eest of East 1/4 vost.

Amphibole (darlc ereenish black) mskes wp  15%
the bulk of some beds, scarce in octhers.

Chlorite, tue principle mineral in the 20%
finer graired beds that lack amphibole

Clinochlore or other chlorite in partisl 1%
rosettes and plates lining cavities and
seams,

Biotite 1%

Quartz, mostly in veirs and cavities 5%

Chlorite + amphibole, biotite, etc. Lo-60%

Unidentified light colored materisl 10~20%

From a test pit in foot (?) of Bijiki, on north side.

Clarksbturg dike in parst.
Seme test plt.
Like the finer grained part of #1lb.
Chloritic schist.
P

May be & shesyed Ularksburg dlike.

840 paces Forth, 360 Vest of SE corner.
{(West side of old railroad cut).

L to 1" rogettes of chlorite 5%
Chlorite, mostly in parslliel position slong
the rock cleavege swrfaces. 30%
Unrecognized, including considerable
graphite 65%

August 17, 1946

to

to

to

L]

2 x gmm
O.lm

3™

G.20m

Hm

OOE]nm

May be a

Avgust 17, 1946

Chloritic sehist, ouite grashitic., Some beds (not showing

specimen, contalr considerable pyrite.

Strike—-nesor E. @y, Dip,-nearly vertical,
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#6.

#7.

#9.

#5'

Seamsn Section 30 48-29

Prom waste dump, =about 590 paces N. 280 West of South
1/4 post May 16, 1946
Materisl is probably from the water filled pit thst is

about 520 paces N, 150 West of Eazst 1/L4 post; or a little

more than 100 paces southeastward.

Crust of rbhombohedral carbonate (Calcite or
dolomite?--nen-rusting), lines the rei-
form surface of 2 large vug and varies
from 5 to 10™* thiclk,

Calcite or dolomite in narrow veins.

Calcite or dolomite disseminated through- 10-50%

out the specimen in rhomb cleavage [lashes to 0
Hemdite and iron hydrate, intimately mixed 20*50% earthy
Hematite stheres disseminated through upper

(or outer) part of carbonate crust to LMm
May be alittle Manganese oxide or hydrate present.

Lean Eijiki ore.

Same locality as #6. May 16, 1946
Hematite (in 10™™) beds or bands Lot earthy
Hematite and iron hydrate (¥Limonite®#)mixed 40% esrthy
Won-ferrous{?) rhombohedrsl carbonste 5% to &
Unidentified hematite, "limonite",carbonate

perheps mangsnege oxide or hydrzte, ete. 15% ecrthy to 0,1MM
Bijiki iron ore. Probably 55%+ iron.

540 paces North, 420 West of South 1/4 post. May 16, 1946
- : L . i o i i N 1M
Quartz, rsther even grsins with fine 70~96% to

guertz in between. ,

Chlorite, =nd (?) other dark material 5=15% under Q,1m0

between the grains

From southwest edge of exposed westwsrd plunging anticline of
Goodrich quartzite., Darlk gray or "black" quartzite.

320 paces South, 300 East of West 1/4 post. May 21, 1946
(About 275 paces'NW of #8, and apparently on the NW edge
of ssme anticline).

Goodrich cuartzite like #8, except probsbly a little more dark
materinl between the quartz grains. Black quartzite. Dip 80° WNW.

Same location as #6 and #7. May 16, 1946
Granular quartz (recrystzllized chert?) 30% 0.1™1
"Limonite" some in earthy yellow-brown

spots and some in peeudomorphs after

Grinerite rosettes 2 to 3M dismeter. 40% earthy
Magnetite (partly sltered to hematite),
hematite, hard #limonite", etc. 10~30% earthy to 0.05™"

Bijiki iron formation. Lean ore phase.



"IQ .A..

#10.

#11.

#13.

Sesman Section 30 48-29

200 paces South, 200 Last of West 1/4 post. May 21, 1946
Magnetite ~ 10~-20% 0. 05w
Guartz (recrystallized chert?) 50%+ 0. Q5mm
Grinerite, mostly in rosettes 28% diam, 20~30% 1t Jong
"Limonite" spots 3™ dismeter 5% earthy

Beds from 1™ to over 10mm, Some beds about % magnetite, others

mostly recrystellized chert. Beds or layers of grinerite in
between the magnetite rich and the more silicecus layers.

Strike,-N. 80° W, Dip,~ 50° northwasrd. Within 10 paces of a
yery strong magnetic belt to the north.
Grumeritic phese of the Bijiki iron formation {foot-wall(?) side.

490 vaces North, 10 West of South 1/4 post. May 22, 1946
Reddish brown garnets 1-5% Lmm
Chlorite or altered chloritoid plates 2% % ¥ 17
"Limonite" coatings to MM on jocint planes

and in velns. earthy
Graphite lsrge amount earthy
Abundant cleavage flashes under 0.05™"

Strive ¥ 85% ¥, Dip,~80° noerthwsrd. Interbedded with graphitic
slate, slaty groywacke and recrysisllized chert beds.
Unrnetifercus slaty graphite or graphitic slate.

520 Worth, 240 East of South 1/4 post. June 3, 1946
Abundsnt cleanvege floshes unéer 0.05M
Congiderasble gravhit earthy

#iLimonite! and guartz in numerous veinlets %o
1™ wide at various =ngles %o the cleanvage.

Strike,- Dresumably north of esmst., From shsllow trench running
north to northeasterly across the formation.

Graphitic slate or slaty grespnite. Presumbly foot slate on
south side of Bijiki iron formation. Northwest of Marine pit.

620 paces North, 190 East of South 1/4 post. June 3, 1946

Quartz veining in btreccizsted graphitic slate.

A little pyrite showing, and in one caVity the quartz crystals
are cozted with 0,05 crystzls that mey be mercaSite.

A little "Limonite" and earthy brovmish-black to black material
in fregments of what is vrobsbly wall roclk.

Strike,- ¥ 80° E. Dip,-60° $. TVeining or feult breccis in the
footwall slate. From the north sice of a pit sbout 250 vaces

NW of Marine Pit. This pit is perhsps on the north side of the
same trough as the Marine Pit,



W. A. Sesman Section 30 48-29

#14. 170 paces North, 80 East of South 1/4 post June 4, 1946
Grilnerite, psrtly in rosettes and partly 60-80% to 1™ long
interlaced.
A small =amount of micaceous material 0.035m0
A little magnetite 0.05mm
Some fine quartz {recrystallized chert?) 0.05mn

Prominent coatings of iron rust (hemdite and iron hydrate) on
Joint plenes and other weathered surfaces.

Strike,~ northessterly. Dip,~northwesterly (overiurned?).
Only =a few paces north of a strong magnetic belt.

Bijiki iron formstion, grinerite phase,

#15. 355 paces North, 5 paces West of SE corner June 6, 1946
Quartz grains Lo% to 0,50
Silicz and fine esrthy dark material between
the grains 20%
#imonite’ in disseminated 0.5%% spots %
Unrecognized, daric gray to black 35-40% under 0,05nm

Strike,~South B0° west. Dip 85° northward.
Goodrich cuartzite.

O
<

#16. 5 paces North of #15. June 6, 194

Similar to #15. Numerous guartz grains to 1™?, but most of them
finer than in #15. Rock not quite so dark. Cont=ins about 1%
finely disseminsted pyrite.

Strike and dip the same as #15.

Goodrich quartzite,
#17. 430 paces North, 570 West of SE corner. June 8, 1946
(South side of Marine Mine rit).
Anguler slab like frsgments of chlorite schist with chlorite
from microscopic size up to 3 plates.
Angular fragments of very fine to earthy hematite.

Strike,~North 60°=65° East. Dip,-steep northward (overturned).
Brecciated (thrust faulted?) hangingtwall of Bijiki iron formation.

#18. 450 paces Forth, 580 West of SE corner. June 8, 1946
North side of Marine Pit.
Frzgments (perhaps broken beds) of earthy hematite containing
1™ and smaller grains (7) of quartz.
Fragments or broken bands of recrystallized chert (guartz 0.05mm)
Quartz, rhombohedral carbonate, hematite, "limonite! and z little
pale greenish, esrthy mineral in sesms, veins and cavities.

General strike,-ENE. Dip,-steep, slmost vertical to stéep north
to steep south.
Brecciated Bijiki iron formation.



W. A.

#19.

#20.

=

N

Sesman Section 30  48-29

L50 paces North, 580 West of SE corner June 8, 1946
Yorth side of Marine Pit. .

A few fragments of esrthy #limonite" =snd hematite, with much
open sprce lined with reniform, hard steely nemstite and
g8thite, and cavities partly to entirely filled with hard
earthy hematite or iron hydrate.

Same locstion, strike and divp as #18 and #17.
Breccliated Bijiki iron formation, ore phase.

Same location as #17, #18, and #19, but =ovpsrently = little
farther north (foot). June 8, 1946

Mimite clesvage flashes or crystal faces, most, but not

g8ll parallel to the bedding. Cleavsge almost parsllel

to bedding. Frobably mica. to 0,02MM
“Timonite" coating on weathered surfaces snd in 30 ceams.
Mostly dark gray. Some thin, more greenish beds.
Little or no grsphite.

Slate. Loose materisl from talus slope on north side of 2it.,
Strike, dip and exact position not available.

.

475 vpaces North, 530 West. Tast end of Marine Pit. June 8, 1946

"Limonite" 60=90% Earthy
GBthite, small blades in s few smell cavities

and seams 1% S
Rhombohedral carbonate (not ferruginous?)

in cavities, to 5 or omm 3 phid
Blackish irregular spots to 1M, Appear altered

to "limonite', 5%

Strike,~-N 60 to 75° E, Dip,=65° northward.
Bijiki iron formation. Ore

120 paces North, 170 West of SE corner. June 29, 1946
Chlorite 30-50% 0.05 to 0.1Mm
Blotite 10+% 0.035mn
Quartz probably more than 10%’ to 0,101
Blongated cleavage or crystel faces, dark,

greenish blaclk (Amphibole?, Tourmsline?) 1-% to 0.3™ long.

Chloritic schist. Perhsps Michigrmme~Clarksburz.
Strike,-Nearly Eastand West., Dip,-Steep north,
Chlorite schist or chloritic slate. Bijiki or Michigemme (?) slate?.



W. A. Sesman Section 30 48-29

#23. 390 paces Yorth, 30 West of East 1/4 post. August 31, 1946
Prom northern pit of = north and south line of pits =cross
the iron formation.

Quartz (recrystallized chert) 60% 0.05 to 0,1ma
In nearly »pure beds to 20 thick and =lso
disseminsted in darizer Dbeds with iron oxide.
Griinerite, developed mostly perpendiculsr to
the bedading, sligntly radiated. 30% 1M ] ong,
Magnetite, hematite, "limonite", etec. 10-% Barthy to 0,021
in darker beds with fine ocuartz.
Strike probebly =bout ¥ 70° E and very steep. From northern strong
magnetic belt of Bijiki (so called "Greenwood!) that spproaches
here to within 40 psces of the southern strong msgnetlic belt
labeled Bijiki, on 1930 Miciigsn Geological Survey map of this
srea. {(The belts merge into one near the end of the fold about
200 vaces to the west).
Bijiki Iron Formstion.
#24, 360 north, 30 West of Hast 1/4 post. August 31, 1946
From one of the southern pits of 2 line of pits across the
Iron formation.

Grinerite, in rosettes and interlaced. 50%+ to 1™ long,
Graphite, around snd betveen the grinerite 10-30% Barthy
Magnetite, (Considersble mixed with the

graphite). Less than §.,1mm

fl . ' e s .
Grunerite-graphite phase of the Bijiki Iron Formation.
Strike and dip-—see #23.

#25.



W. A. Seaman Section 31 48-29

#28.

45 paces South, 45 East of NWorth 1/4 vost. August 29, 1946

Crin erite, mostly interlaced. 50~80% to 2™ long.
Brown, nearly spherical spots of brown streai—

ing scaly msterial, These show on the

weathered surface and may De 2n alterstion

of similer shaped dark greenish black
spots throughout the specimen. . 1-5% 1M socoresates
Magnetite over 54 .1mm

Strike,-South 70° “estﬁ (curves). Dip,=-=bout vertical
it ot b maalid adb [ 4 o
s Pl v =

4

Grades norbthward inbto grunerite schnist. =nd South and west into

the material of soe01me§s #28 and #29.
Bijiki Iron formation, Griinerlite phase.
70 paces South, 10 east of North 1/M pst. August 29, 1946.
Quartz (spvarently recrystallized chert). 60-80% 0.05 to 0,1um
Magnetite 545 under 0,11M
Grunerite 1 0.5 long
Unrecognized - 15-35% under 0.170

Bijiki Iron formation, lean phase.

Strikke,~North 70° Enst, guite closely folded {closed folds?).
Dip,-=about vertical.

Fine greznular material, probavly mostly re-

crystallized chert. 95% to 0.03mm
WLimonite! wveins 0,11 running in various directions.
Narrow (0.05™™) veinlets stained greenish black or black.

Strike and dip, same as #28.
Bijikxi iron formation, recrystallized cherty lean nnase.



W. A.

#12.,

#13.

Seaman Section 32 48-29

580 paces South, 550 E=st of NW cormer. June 14, 1946
Grunerite, some sphericelly radiated (in some 70% to 11mm
beés @ll in rcoseftes), some interlaced and long

in some layers develeoped verpendicular to

the btedding. "
Magnetite, disseminated through the griner—

ite bands snd =2lso forming nearly pure

magnetite bands 5~30% under (0,100
Graphite, dieseminated. 1-10% Earthy

Strike 2 little north of eact in genersl, but considersbly folded
and in some places crumpled, Dip,-70° to 90° cverturned(?) to
the northerd.

Bijiki Ironformaticn, Grilneritic vhase.

Same locality, strike, dip snd date.

Shows cne or nicre beds of finely recrystzllized chert., Is less
folded than #12,

. of ¥W corner, Auvgust 1, 1946

[ 2]
b
by

820 paces Bast, 3Z0 Sou

grinerite, mostly interlaced and vsrying much in

size in dirferent layers. Probably over 50% to 1MM long.
Magnetite, Congidersble over  10% under .17
Strike, loeally Masg%eest= Dip,=-L45° NW, About 300 pacee SE of

specimens #12 and #13, but st least twice that far along the

strike. "
Bijikl iron formstion, gruneritic nphase.

150 paces South, 300 West of North 1/4 post. June 26, 1946
Quartz (grains or recrystellized chert) 20-50% to 0.15mm

11
More abundsnt in some beds, scarce
or lacking in others).
Graphite, abundent irn some beds and streaks

and on slickensided surface. 5=20% Earthy
Quartz, {veirn) in irregulasr veins, stresaks
or folded beds, and in lene shaped 204 Lmm wgpainh
spots 2 or 3°™ long and SMM thick.
Unrecognized 10~50% under 0,28n

Strike,-North 75-8G° E. Dip,~ 85°(Overturned?) South.

Foot slate and graywacke of Bijiki. May be on north (or NW) side
of anticline (or nose} =as there is Goodrich quartzite to the
West of this place thst strikes to the south of this exposure.



We A

#16.

#17.

7%18 .

Seaman Section 32  48-29

From 3 feet south of specimen #15.

Quartz grains 70%

A RS 1
Pyrite cubes 1
"Lironite" spots, some from weathered 5%

grains, others irregular and elongated
Gray to gray sreen sc=ly, soft

1-5?
Chlorite 1-2%
& .
‘agnetite Trace
. - T .
Unrecognized, light to dark gray and 20%
A +n omoantial Bhlaslr snd hloel-
bUJHU L gl Tt il L. S VL Z0I.

June 26, 194€

to me
to l_mm
lm to

L+ x mam

<

under O,1mm

Strike snd dip,-ssme =28 #l-. A bed, only = few feet thick
in graywacle and glate, Presumably grodes down into the

Goodrich guartzite which is striking toward = point s few
paces south of here, from =n outcrop = little over 100

naces to the esst.

600 paces North, 530 East of SW corner.

Quartz graine 5%
Garnet dodecs, pale reddish brown 1-14%
Biotite 5%
Chlorite 10%
Scaly material, probably mostly chlorite 50%

and mica.
Fine, esrthy to scaly materisl (not identified) 20%

Chloritic schist. Clerksburg~Michigsmme. Contzins

July 6, 1946

te 1mm
1 amm

to O0.,2EM

0,1

to C,lmm

under

sone Irag—

ments or concretiong from 2 few millimeters to several centi-
meters. These have legs chloritic material snd more very fine

sandy materisl.
Strike-,North 80° West. Dip,~ sbout verticel + 5°.

430 North, 130 paces East of South 1/4 post.

Roundeé fragments (up to seversl centimeters) of,~-

n.n
W

July 8, 1946

Grsanulsr quartz (0.5MM) with a core {or central cavity) with
coarse chlorite (or =ltered biotite), secondary striated

feldspar (Albite?), and pyrite, etc.

Chlorite, mics =nd garnet (all to 0,5mm)

Quartz grains (0.1™9) finer chlorite, etc.

Quartz to 1™M, fire chlorite, amphibole (dark greeni
long), Hard "limonite! sgpots (to 2mm),

Matrix of dark greerish blsck amphibole, most of it
with fine quartz packed

Specimen (not trimmed) is

sh blesck 2mm

&N

sbout 1 x 2mm,

from a2 boulder or fragment over 2 ft.

scross embedded in the Clarksburge coarse tufy, Boulder may
be Ajibik conglomerate., Tuff strikes nesr B & W but is much

contorted with dips more commonly nesr vertical.

Peisitil

s
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#19.

#20.

#21.

#22.

Sesman Section 32 48-29
430 paces Morth, 130 East of South 1/4 post. July 19, 1946

One foot south of specimen #18

Pine grey granular material, probsbly

largely quartez 50% to 0.05™0
Chlorite 20% to 0,100
Biotite 5% to 0,1mm
Biotite or chlorite 15% to Q.1mm
Garnets (readish brown) 1-2% 1mm

Strike,-in general nesr Fast and west with nearly vertical divp,
but locally closely folded or contorted.
Chlorite schist matrix of the Clarksburg Tuff,

430 paces Yorth, 100 East of South 1/4 post. July 9, 1946
Angular frogments of

Granulsr cusrtz (erains 0.3%)

Granmular quartz =nd caleite or dolomite,

Fine greanulsr cuartez, chlorite snd a rusting rhombohedrsl carbonate
Frogments mostly fine calorite (0.Cs5M:)

Fragments largely bictite with some chlorite and dark amphibole

Matrix, - Quartez grains to 11MW
(T Aard to AH0
AT Ao N b e A ;g
s s ss T orn
el 1 O 'G l ‘5 e -;é:—hixh\

Gnrnet 1imm
Some greenish black smphibole to 1M

Strilte,~nesr East and west and vertical, but much contoried.
Clarkebure Tuff, nesr axis of syncline.

4¢ paces Worth, 20 Vest of SE corner July 25, 1946
Granmular ouartz {recrystsllized chert?) Lot to 0,2™8
Colorless to pink quartz, in veins & dissem. 5% to 1Mm
Brownish red garnet 5-10% Arm
crinerite (mostly confined to light colored beds 10¢~20% 1mm long
Chlorite 10-20% to 0.1mm
Greenish black amphibole (in dark bands) = 1-2% 1M Jong

Balance, mostly fine quartz, chlorite, grﬁnerite, etc.

Strike, North 80° West. Dip,-60° southward. Crumpled.

BiJjiki iron formation, nesr or at top with a little Clarksburg Ash.

Same locztion as #21.

May show more garnet in some beds than #21. Specimen was sup—
posed to have been from a few inches a2bove (or below) #21, but

formation is so badly crumpled that it appears that this is
practically the same as #21.



W. A. Seeman Seetion 32 48-29

#23.

ok

#’26 .

60 paces Yorth, 20 West oi Southeast corner. July 25, 1946
Griinerite, interlaced and mainly L% 1mm
parallel tc the clesvage of rock
Grenulsr quartz (recrystalliirzed chert?) 10% under 0.,1mm
Chlorite 10% " "
Garnet, ovrovnish red 10~-20% Fhm
Unidentified material finer thansbove
but likely much the same 25+% +%
Magnetite under é under 0,1™0

s O

Strike,~North 60° West. Dip 70° North.
Bijiki Iron formation, probably nesr the top. HMuch like
specimens #21 and #22.

240 paces North, 110 West of South 1/4 post. October 14, 1946
Muscovite, sericite (or otuer light umlea)  50% to O.1mm
G e 2omm
Garnet, reddish 55
Chlorite or other fine scsly (?) dark .

mineral By under 0,11
Quartz, fine granulsr 10%2 under C,1HH
Quertz, sericite or other light materisl 20% under 0,11

Strike,~Forth 60 to 70° Vest. Din,~steep north.

Hiczn Schist. IEmergent slate above Negounee Iron formstion or

a 8laty vhase of the overlying Goodrich
35 paces North, 20 Vest of SE corner. October 18, 1946

i o
Grlinerite 10% to 1™ long
¢ 1 2047 5 l_mm

prrJ;, eranular (Recrystallized chert?) % under

%7 vl b 1 M= DN, under O.1mm
wALOTLUE E AV ANV Y BT L
Garnet, reddich, pale 20% to 1mm
Megnetite prectically lacking
Unidentified, fine anc mostly light 30~L40%

Chlorite is mostly in the dark bands., Beds up to 3~4mM thick and
guite evenly bedded.

Strike,~about North 50—6€° West. Dip,-80° southwestward.
From north edge cf gtherlte roek and s few inches socuthwest
of garnet—amphibole-mica~ chlorite schist,

Bijiki ircn formation at sbout the base of the Clarksburg.

5% paces Horth, 20 West of SE corner October 18, 1946
Grinerite, partly rsdisted 309 to 1M Jong
Grenulsr Quartz (recrystallized chert?) 10% to 0.1 or O,Zmm
Granular quartz in a few broken bands or
fragments of beds 5% to Q.3
Amvhibole, guite darlc but may be more grinerite :
underlain by chlorite 5% to 1M
Garnet, brownish, red. Abundsnt in some beds Zﬁ to 3w
Chlorite 10-20% to 0.1mm

Strike,~div, etc.-same as #23. Bijiki iron formastion, probably
witih fine Clarksburg Ash.
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#27.

v
NG

#30.

Sezman Section 32  48-29
70 vaces North, 200 West of SE corner October 18, 1946
Angular fragments, up to several centimeters, of,-

Rhombohedrsl carbonate (Ankerite) to 19, guartz (recrysitsllized from
chert?) to 0.1™, with a little chlorite (to 0.18M), Bijiki I.F.?

Biotite, chlorite =nd cusrtz (all about 17m7)

Biotite, chlorite and rhombohedral carbonate {each about 11M)

Dari, porous, very fine grained fragments.

Iy revular, more or less rusty holes perhaps resulting from the re-

- HP 1 o L 8 R Fal SRV N R R -

movable of solubls .L.Ldgmenus like the first meationed.

Matrix of chlorite, biotite, gquartz, rhombohedrsl carbonate {each
ta AT roeeniah sk amnhivole to g
to M) and greenish black amphibole to 1 x 3N

Strike,-northwesterly. Dip,- steep (30°?) northeasterly.
Clarksburg Tuif.

One foot n

Ankerite

Quartg

Biotite

Chlorite

Chlorite or viotite or other da 1 Y a,,:; <—10§
Garnet, fayalite or other Dbr

57

wWith noor cleavage O=5

Coating of iron rust {hydrate} & micaceous mabe rjal on weatuereu parts,
e and Din. Thig ig 0w a sement of carbonste pheae of the
Strixe and Dir This is Ir fregment of carbonste phase of the

Bijiki Iron formstion included in the Claricgsburg Tulf as described
under spedmen #27.

75 paces North, 215 West of Zast 1/4 post, October 19, 1948
Cuartz grains 50% to Q,3Mm
Chlorite 20% to 0.17°0
Unidentified material between grains, probably

qusrtz, chlorite, etc. 30% under 0,174

Strixe,-Yorth 75° West. Dip,~vertiecal to 70° (overturned) northward.
Black Goodrich quartzite,

80 paces South, 440 West of Bast 1/4 post. October 25, 1946
Grinerite, interlaced 80% 1 ong
Quartz (recrystallized chert, thin bed) 5% 0. 1mm
Magnetite 1% under 0,177
Chlorite 5% 0, 1mn
Quartz {recrystallized chert?) disseminated 5% 0,17m
Graohite 1% earthy
Strike and Dip,- Folded and fzulted, see sketch North
Bijiki Iron formation, Grlnerite phase, near or at 4,

east end of overturned syncline.

Spec. #30.
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e

[

1.

5 paces North, 740 Vest of East 1/4 vost. October 25, 1946
Chlorite 30% 0,05
Chlorite or altered chloritoid 1-2% 1

Granhite, shows on some surfaces A little eartny

Uniden tifed, probably chlorite, etc. 70% under 0,177

Strike,=North 70° to (going eastward) ¥ 60°. YNearly vertical.
Some thin ferruginous =nd cherty beds interbedded with it.
Probably Umper Bijiki (Hanging) or Michigemme Slate or schist.

540 paces North, 560 Bast of SW cornmer November 11, 1946
Chlorite 40% 0.1/

Biotite 15% 0. 2

Chlorite or blotite Lo under 0.15 ¥

Strixe, ~ North 60° West, Dip, = may be steer e southwestward
but bedding very indistinet. Clewage of the rock is almost
vertical,

O
4
o
EN
o

Chlorite~Mea Schist. Fine phsse of the Clariksbhurg.



w. .A.

#1.

#3.

#b.

Seaman Section 33  48-29

20 paces North, 35 East of SW corner July 30, 1946
Amphibole, greenish black, sub-fibrous 30% to 2™ 1ong
Chlorite 304 0.,05™n
Biotite 5% to Q,17m
Quartz 1= 5% 0.5™
Garnet, brovmish red 2% 1mm
Chlorite, biotite and end views of amphibole,
and perhaps other dark minerals 20% 1M o under Q.1

Strike,~North 65° west. Contorted. Dip nearly vertical and =lso

various. :
Clarksburg. Matrix or fine phase of the Tuff,

2 paces South and 1 pace Bast of #1. July 30, 1946
More or less sngular fragments, from a few ™ to geveral cm, of,=

Quartz (recrystqllize¢ chert) 0,1M1, chlorite (unaer 0.1mM), a little
fine magnetite and an sopreciable amount of nr&nerLte (to 1mm),

Gramular quartz, almost pure, 0.1™%; probably recrystallized chert,

Red garnet dodecs (2MM), chlorite (to 1™Q, with a little biotite and
greenish blaclk amphibole.

Gray, gronular nineral (under 0.05™) snd verhsps quartz, with s lititle
bistite =nd perhaps 207 fine chlorite {or biotite eand chlorite).
Matrix of chiorite, rreenich blac“ ammhibole =nd some Dbiotite, with

a small amount of auartz gralns (?) and a few small garnets.

Strike and Dip as in #1. Clariksburg Tuff.

Same loc tion as #2. Talren to show betier the weather ed surface,
(<3P are Aoelr srmhihole in amme af t£he 4-‘r-~'n~v
UAL\}V‘!Q P At ke 5 TTHALAN S b X WIS e N o Ad [ W&} Ly Aof e W aiaike l LY

Lo paces East, 190 South of the West 1/4 post. Octobver 19, 1946

A few fregments a few cm long 2and a few mm thick of,=

Granular quartz to 0.3 with a few to 1MM. These guartzose frag-
ment show in some a few pyrite crystals (1™@) surrounded in some
spots by yellowish vermiculite (or altered mica).

Barely small fragments (to a few mm long) of graphite, earthy but
with borely visible cleavage or crystal faces that wmay be mics,

Matrix, or bulk of the rock,—

Fine gégnular quartz (0.2™) jn which are & few grains of quartz
to 17,

It may be that the "fragments" mentioned are merely broken and widely
separated parts of beds.

Strike,- about Forth 75° East, but enougih folded so strike is in
question. Dip 80° northwestward, and steep in other directions.
The general strikke may be northwesterly, tut locally bedding was seen

striking M. 75° K.
Goodrich or gradationsl vhase into the Bijikit.



W. A. Seaman Section 25 48-730

#10. 340 paces South, 670 West of East 1/4 post. June 25, 1946
Grinerite, a small vart radiated and in 60~-70% to 171 long
rosettes, some with a core of chlorite
Quartz, fine granular (recrystsllized chert?)20~30% 0,1mm
Chlorite, mica, graphite 5% under 0,1%M
Magnetite perhaps 5% " #

Strike,-locally ¥ 80° + E, but much folded in the vicinity,
Dip,~ S or SSE at varying high angles.

Bijiki iron foruation, grlinerite phase.

e
f...‘
[ d
b

from 1 to 2 feet above #10, same location June 25, 1946

«

Griinerite (or vperhaps cumningtonite or other
I 3

amphibole), mostly in rosettes. 70~80%1 to LM 3 ane
Chbrite, occassionally as a center of a ro- % 0.1mm

sette of grlinerite, but more often seen as
spots irregularly vplaced in or between the

rogsettes,
Magnetite 5-10% to 0,20
Graphite, guite abundant in some narrow
g E - =7
seams or bedg 1=-2% earthy
#12. From a 3 inch vein one foo% nbove #11, June 25, 1946

Quartz, herd esrthy hematite and hard steely iron hydrste.

Vein dips northward at varying sngles, cutting the Bijiki Iron

formation,

#13. From 1 to Z feet above #12. June 25, 1946
Grﬁnerite, partly to mostly in rosettes 60~70% to 19m long
Magnetite, octs 15+ % to 1™
Quartz, granulsr (recrystallized chert?) 5%‘ 0,1mm
Graphite, considerable in some beds and seams and

some between the grilnerite crystals 1—5% earthy
Chlorite (%) 5=10% under 0,190

Bijiki iron formation, grﬁnerite phase.

#14. 10 paces eastward along the strike from #10 to #13. June 25, 1946

Grinerite, much of it in rosettes 50+% to 17m
Magnetite, disseminated 20% to 0, 5mm
Finer magnetite in beds with some grflnerite 20% 0.1m0
Chlorite, grennite, quartz, ete. 10% to 0.1™

Strilke and Dip,- About same as #10~12, but dip 60° to 70° ¥W
(overturned?) .
Bijiki iron formation, strongly magnetic erunerite phase,
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