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Diary C.R. Rominger May 1881
Left Ann Arbor May 11, 188l. Railroad fare to Merominee 16.65 Carriage .50

May 14. From Negasunee to Marquette and return. Ordered maps drewn on cloth at
one dollar a piece. At Marquette went to lighthouse point. Near the sawmill the novac~
ulite schists well exposed inclosed on both sides by green schists usually consider-
ed as dioritic. These schists are merging into the fine grained dioritic rock which
is quarried there. The

The doleritic dyke composing the lighthouse knod and exyending westward into the
quarry has in its contact with the schists often caused their shattering into freg-
ments which are re-cemented by calkspar.In such seams also incrustations of brown
garnets occur besides epidote and red feldspar. The schists are often next to the
dyke quite abundently intermingled with flesh red feldspar.

The aphanitic green colored dyke described ag occurring in the guarry and extend=
ing to the shore near the sawmill seems to be a modified form of the doleritic dyke
ags in one place such a greeu narrow dyke seems to form a mere side branch of the
blackish coarsely crystalline doleritic belt.

Sunday May 15. Rain in the forenoon and cold. Afterncon fine weather. Vigited the
different Haematite mines south of village. Convinced myself of the intimste connec~
tion of the ore-bearing strata with the ferruginous flags on the north side of the
valley,(those forming the knob near the iron furnace). Some test pits lately opened
at the base of these knobs demonstrate the jasper banded haematite ores immediately
to underlie them in apparent conformity.

Sent postal chart to Julius Bien.

Monday May 16. In the forenoon went to Cascade mines. Afternoon to LeAnse. Rail-
road fare 2.50.

Tuesday went with Conrad to Taylor Mines May 17. The mines are near the north line
of the N.W.i of Sec. 9. Strata dip south. Are very much contorted. North of the mine
the reilroad cuts first through a thick series of graphite schists then follow banded
ferruginous quartz schists, then again slate Plumbago schists, then again and again
ferruginous quartz schist. Beyond again Pliémbago schist and south of them again fer-
ruginous schists with some impure ore.or narrow seams of pure ore. Road at Taylors
mine north and south.

Diagram

Strike of form(ation) E.N.E. to W.S.W. Strike of diorite dyke N.E. and S.W. N.W.
corner of Sec. 9 40O steps west of dwelling house of mine. From house 280 steps to
railrcad where the line crosses the diorite dyke at the road. Stirike of diorite
E.N.E. to W.S.W. The ore formation runs almost E. and W.

Wednesday May 1%. Walter P. Beache® exploration 1861 drifted into a hard micace-
ous ferruginous quartz rock. Dip south. Ledges rather massive if not schistose. Sit-
uated near the centre of Sec. lb.

Wednesday May 18. Went with Capt. Hendricks first to Conrdds exploring pits, thenae
south across Plambago Creek, south side of creek formed of bluffs of schistose gran-
ite as seen the previous day.



n)

Went from these bluffs S.E. until we struck the west line of Sec. 15 near § post
Dioritic outcrop. West of here schistose granites, near centre of Sec. 1€, high
bluffs consisting of micaceo~ferruginous schists dipping south underlaid by ferrugi-
nous quartz schists. From here northwest come to a creek flowing into Sturgeon .
Bluffs on south side granitic; high hillsides on momth side at the base likewise eox~
pesures of schistose granite. Higher up graphite schists and ferruginous quartz
schist which on the northside adjoin a belt of eruptive rock probably diabase, a
continuation of the eruptive belt mentioned yesterdsy. From here to % rost on west
line of Sec. 9. Outcropsthere of hydro-micaceo-ferruginous quartz schists of partly
aphanitic grain and of silky lustre partly granular crystalline unhomogeneous.Dip
south under a very large series of banded ferruginous quartz schists and further
north Plumbago schists and again ferruginous quartz schists with much iron ore of
good quality but in narrow irregular concretionary streaks.

Afternoon went across the north line of Sec.9 into Sec.i. Then crossed the rail-
road 300 steps morth of the trestle works. Found numerous natural and artificial ex-
posures of the Plumbago schists and iron bearing quartz schisrs which in plsces con=-
tain very fine ore, granuliar and metallic lustre, or brown blackish with smooth
aphanitic flinty fracture like commonwealth ore.

The ore formation is noticeable in outcrops in the whoel south half of Sec. 4.
Good exposures are on the Sec. line between U and 9. Also the continuation of the
diabase dyke crossing the section line at the railroad is observable 60 steps north
of the % post on the south line of Sec. 4. Returned to Taylor mine camp. Stayed over
night.

Thursday May 19. Met the train going east at 10 A.M. at Taylor mine junction .
Returned to Negaunee. Iron formation trends south of east to north of west, at Tay-
Jor Mine Camp. Board at Taylor Mine 2dollars. Railroad fare to Negaunee 2 dollars.
Mineral et Wetsteins (and wetstones) (?7) UO cts. Wrapping paper and 2 boxes 75 cts.

Northampton mine. Strike of ore belt S.W. and N.E. dip N.W. Under the ore are
graphitéc slates conformably succeeding,visible outcrop about 30 feet. Strata on
South side of hill. Strike S.E. to N.W. dip S W. Sandstone 200 feet graphite schist
50 feet. Then an interval of 120 feet colored by ochre. Then actinolite schist.

Strike east and west, dip north almost vertical.

Actinolite schist east of Champ furnace. First outer strike N.E.and S.W. Dip N.W.
Second lower oubcrop east and west, dip north. At Champ Furnace Strike N.E. to S.W.
Dip N.W. lowest actinolite above Plumbago schist.

Friday Ma y 20. Morgens nach(Morning at) Marquette. Railroad fare .52. Resielt (?)
(Received or secured ) von (from) Vice President Hornby s pass over the road. After
noon to Cahmplon mien station Went to Newhampton mine in the S.E.% of Sec.30, Town
g, R. 29. Followed the newly built sidetrack to the mine. Foot of hill drift covered.
First outcrop on road a hard flinty bluish colored well laminated Quartz rock forming
heavy beds stirike and dip not ascertained. Further on drift. Then actdnolite schist
in bulky hard banded rock messes with nearly eastern and western trend and northern
almost vertical dip. Actinolite belt large.

North of it is a covered space yellow colored on the surface by bog iron deposits.
Higher up the road commences a belt of graphitic slgtes to be exposed which amounts
to about 100 feet in thickness.



Which conformably overlies a heavy bedded vitreous quartzite of dark blackish grey
color amounting as far as seen to a thickness of about 200 feet. Some narrow graph-
ite seams are interlaminated with the quartzite beds. These last described strata
trend from S E to N.W. and dip under a high angle S.W. The exposures reach to the
platean like top of the hills.

Further on a broad space is covered with boulder drift. Then arpear graphitic
schists again in a belt much over 100 feet in width. Their direction is from B.E.
to N.E. and their dip N.W.

The graphitic schists are conformably succeeded on the north side by a large belt
of iron ore of hydrated nature like the ore belt of the Commonwealth mine in Wisconsin
I have not had occasion to ascertain the width of the ore belt, nor have I learned
yet the nature of the next succeeding higher strata.

The actinolite schists amounting to a belt of much over 100 feet in thickness form
the hill slope at the Champion furnace and east of it they dip northwest under high
angle. Strike ¥ E. and S.W. On the north side of them black graphite slates follow
conformably.

Samstag (Saturdsy) May 21. To Dalaby mine on road near the farwhouse of the
Dalaby ppty(property) an outcrop east and west, dip north, of actinolite schist
interstratified with a belt of glassy quarizite of dark grey color. Engine housge
about 200 steps north of it. Dalaby mine S E & of S.W.%4 of Sec.29.

From Dalaby mine followed a new road leading west through the centre of the north
half of the 8§ W.% of Sec. 29. It bends south then and goes to the Northhampton mine.
In the centre line of Sec.30, YOO steps west from the east 3 post are large outcrops
of black glassy quartzite trending N.E. and S.W. dip north or vertical. The belt is
several hundred feet thick.

South of this quartzite belt are Plumbago schists trending the same way, dipping
aldo northward. There are also Plumbagineous seams interiaminated with the quartzite.
he guartzite seems to form an anticlinal arch as on the south gide of the ridge.The

e r
-
trata dip S.W. instead of N W. on the opposite side.

»n 3

South of the graphite schist follows conformably a large belt of ore which is
about 300 steps north of the Northhampiton ore belt. Lake Michigami first cut of rail
road. Through actinolite schist trend N.E. and §.W. Dip S.E.

Afternoon followed road to Champion on top of hill east toward the Keystone.Upper
actinolite schists are near Keystone a coarse breccis with various banded silicious
rock fragments cemented by a micaceo-chloritic mass containing garnets.lUnder it as
described bvefore;, quartzites of hydro-micaceo~schistose structure and massive glassy

then ore, then banded silicious and magnetic rocks sometimes very rich in iron many
Tecqin e Poand ol L

undred fest with belts of slate ore inclosed.
Sontag(Sundgy) May 22.East half of S.E.: of Sec. 4, T. 47, R. 30. Outcrop of com—
pact contorted banded micaceo-chloritic and dioritic rocks inclosing an abundance dof
garnets. Trend N.E .to S.W. Dip N.W. Near mouth of creek a belt of eruptive augite.

On it garnetiferous banded rocks partly in massive belt dioritie and very hard con-
torted.

Diagram



Outcrop on Michigami lake in N E corner of Sec. 36, T. 48, R.30. Compact micace-
ous actinolite schists much contorted well laminated. Strike east and west. Dip north

Sunday May 22. Followed the oldrailroad track along the east side of Lake Michi-
gamee, in the N E % of the N E.3 of Sec. 36, T. 48, R. 30. On the shore of the lake
ontcrops of massive banded rocks &n a considerably contorted condition, trend east
and west, dip north in portions, in others vertical or even south. This rock belongs
to the upper ? horizon of actinolitiée schists of which characteristic outcrops dip-
ping and trending in a somewhat different direction are seen on the opposite side
of the lake. The rock as great resemblance with the rock belt south of the Keystone
mines south of the road track.

From there along the shore no more outcrops can be geen until I cameto the S.E.%
of Sec. 4 T. Y47, R. 30, where a large belt of massive but distinctly banded and
partly brecciated rocks forms the shore line. It trends N.E. and S.W. Dip N.W. A
large cresk enters here the lake and on the opposite side similar outcrops are no-
ticeable. Lowest in position is a massive belt of not laminated crystalline rock
which I consider to be augitic. On it succeeds a large series of contorted bvanded
rocks in bulky massive form, fine gralned laminated silicious seams slternate with
coarsely crystalline actinolitic and micaceous seams which locally are crowded with

garnet crystals.

A part of the rock apparently being the highest portion is a coarsely brecciated
by intermixzture of large angular fragments of a light colored silicious well laming-
ted rock with the actinclitic-micaceous ground mass. Other portions of the rock are
amygdaioid by dense interspersion of nodular concretions of calkspar within the mass.
Algo chloritic seams and milky quartz veins intersect the rock. The similarity of
portions of this rock with the garnetiferous and micaceous rock hoisted from the Key-
stone mine is very great and I feel by this similarity inclined to consider them as
equivalent in position. The rock of the Keystone mine makes transition into a slaty
iron ore while the rock in Sec. U4 does not carry much of free iron oxyd in grains or
scales.

But also the brecciated schist north of the mine are equally similar to those
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stone mine the schists and diorite belt are well exposed. See specimens.

These garnetiferoug rocks are found to succeed immedistely beneath the Michigamee
lake Staurolitic-mica schist and are therefore a younger rock tham the one hoisted
with the ore of the Eeystone mine but equivalent to the upper garnet bearing schists
of that locality.

Two diagrams

Sontag Abend(Sunday Evening) Became ill with diarrhoea caused from drinking
water. Monday morning feeling better went to Negaumee. 3 days hotel 3.70. {Entire
notes in Germen and thig is the substance of it).

Monday May 2% Revisited railroad cut to Northhampton mine. Ascending first actimo-
lite about 100 feet wide approximately trending east and west. Dip north nearly
vertical. Then a space of 300 feet covered with bog iron. Then graphite schists east
and west but dip decidedly south, almost vertical.



The graphite schists closely connect with & large body of quartzite in heavy
compact glassy beds of dark grey color. Some Plumbagineous seams are interstratifidd
with them. Thickness of quartzite about 150 feet, Plumbago 100.

Returned to Negaunee. Received telegram from Bruckman of the arrival of Steamer
Rhera at Southhampton May 18. Sent letter to Family and another to Dr.Jones (1%

Dienstag(Tuesday) May 2U4. Went foremoon to Ishpeming. Went to office of Lake Su-
perior mine. Received information about a drill hole No. 11 on the Company propverty
not far from the depot in which 242 feet of gquartzite was bored through at first,
then jasper mixed with ore seams to 285 feet from surface. Then 200 feet o; saapstore
of various color partly chloritic. Then lifeet of jasper. Soapstone again 4l f%.

Then grey banded rock efferv-scing with acids called by the miner dolomite which is
probably carbonate of iron banded with silicious seams, 88 feet. The same rock carbon-
ated waes met with in a drill hole on the Cleveland mine property.

Wed 25. Zuhet(paid) Sperly for board 6 dollars. At Michigamee. In begleitung

from Mr. C Y. Ogborn. In Sec. 27 actinolite form(ation) N W.% of

N.¥.%1 of 27. Strike N.E. $0 5.%. Dip K.W. Anticlinal to the exposures at the east
of lake.

Left the cars on the west line of Sec. 22, T. U8, R. 30 went to the N W.% of N¥.}
of Sec. 27. Under a light cover of drift the actinolite schists are found to form the
ridge which borders the shore of the bay. The strike N E. and S W. and Dip N.W. The
series uncovered by the first pits amounts to about 500 feet. The schists are very
rich in granular magnetite mingled with the dark colored actinoclite. Narrow ssams of
a few inches in thickness are a rich magnetic ore out no larger belts of it are found.

North of the actinolite schists are graphitic slate rocks with much sulphuret of
iron. North of them is a swamp parallel with the range in which the Northhampton
hematite ores are to be looked for if they exist in this locality. Further north near
the railroad are some shallow test pits in which the hydro-mica schists and jasver
banded lean ores of the Michigamee ore belt are recognizable, but the testpits are
not sufficient to demonstrate whether there exists a belt of valuable ore. North of
the railroad are diorites and further on the granite.

We went from here west on the railroad and then south to the N.W.% of the S.¥.3}
of Sec. 21. Crossed there first a large belt of coarsely crystalline diorite and
leaning on its south side we found the red jasper banded lean ores of the Michigamee
ore formatiion dipping to the south and striking about east and west.

According to mg opinion the valuable ore deposits if there are any must be in the
bed of the lake. The outcrops of these jasper ores are close on the lske ghore and
smount to about 150 feet in thickness as far as visible. A little further west the
diorite comes close #p to the shore. Returned to Negaunee in the evenirg .

Thursday May 26. Sent letter to Jul. Bien. Went per buggy to Saginew mine.Exam-
ined the strata underly_”g the ore belt. These are a banded quartzose rock with seanms
of actinolite and of magnetic iron. It has a dark brownish grey color and -amounts
to a thickness of at least 800 feet. The strata underlie the ore formatior conforme
ably dipping to the north.



They are indubitably lower beds identical with the actinolites schists underlying
the Washington mine, the Keystone mine and Republic mine but are not so rich in actinp-
olite as these. Returned to Negaunee at noon.

Friday May 27. Ragen(reain). Went to Teal Lake mines, following the railroad track.
The ore foramtion borders Teal Lake as far as to the westline of the S.E.% of Sec. 3.
The hills wouth of there and further west are composed of a large series of black
slates, banded grey slagjes with intermediate belts of granular somewhat porous
quartzite. The highest most southern strata of this series are red and greenish or
whitish banded argillitic schists. They all dip south. From the mines neer the quar
ter post on the south side of Sec. 35 these banded schists are immediately overlaid
by the Teal Lake ore formation which likewise dips south but the inclination of the
ore bearing strata differs from that of the banded argillite schists abruptly; the
latter are more steeply inclined and the change in rock charscter is rather sudden.

The productive belt of soft haematite ore lies in that mine on the banded argill-
ite schists, is not stratified and evidently is filled in into s then existing fis-
sure, as the ore beit alsc on the south side joins the regularly bedded part of the
ore formation in irregular manner.

Diagram

The hills north of the mining pits consisting of schists and quartzitez abruptly
terminate near the centre of the 5.E.§ of Sec. 35 and the ore formation extends on
the lower levels up to the lzke ShOLv- There some dyke-like belis of a silky schist
penetrate the ore series and divide it locally in a northern and southern belt. The
ore formation as developed there in the pits near the shore in the west part of Sec.
36 consists in the lower part of seams of a rich flag ore banded with Chalcedonic
quertz seams. The higher beds are more like the ordinary strata of the lcCumber
mines. The ore series is from 800 to a thousand feet thick in this locality.

Dizgrem

Fad

Saturday May 28. Rain. Ging mi (0‘clcck) hour) to Clarksburg
Station. South to Conrad mine in <@ O1 ecC. 7, T. ‘+{ , B. 28. On the way
outerops of the arenaceous Slate roup in great thicknegs banded silicious dark col-
ored rock but there(these) not actinolitic. Evidently under it and south of the form-
ation, which dips partly south, parily north are the mines, The strats of which dip
to the south. North is a hydro-micaceous schistose and brecciated quartz rock of

dark cclor inéerspersed with much iron. Then follows an ore belt south of it, in
one place bright slate ore. in other parts(pits) a dark granular ore of fine grain
or of coarse grain with octzhedric crystsals.

o b

South of the ore is a large series ¢f hydro-mica schists. Further south at no
great distance the diorite crops out, but on the west side of the ore range the mass—
ive actinolite schists which underlie the Washington ore belt succeed conformably.
The whole series is to all appearances in an overturned position, the lowest above,
the highest below.

South of these pits in Sec. 18, another company hae put up a diamond drill and
bored 250 feet into the actinolite schists below the ore formation. I therefore
gave them the proper advice and told them to stop work in that locality as they
never would strike the ore formation there.



Eost of said localities are high diorite hills. I went from the mines with Mr.
David west to the hill group mext to the Waghington mine, which consists exclugive-
ly of the dark compact schists of the arenaceous slate group. Some slatelike, others
massive dioritelike and often brecciated. Those contain actinolitée hornblende.The
strata near the reilroad all dip south. Those on the hill range further south dip
north, as also do the same beds forming the high hills on the northside of the rail-
road.

Svnday May 29. All day rain.

Monday 30. To Clarksburg with 10 ofclock train. Went again to Conrad mines cross-
ing the hills direct north of them. No outcrops but a great number of large boulders
of the dark colored banded schists of the arenaceous slate group.

From the mines ascended the hills south of them. They consigt of an irmensely
thick succession of the banded lower actinolite rock dip south. Some strats are
mostly composed of a fine grained drab-colored actinolite. Others are micaceo-
chloritic with an abundance of garnets. Other belts are formed of alternating sesms
of a saccharcidal quartz rock and of magnetic iron ore inclosing garnets. There are
also much contorted messive rock belts of schistose gstructure which are crowded with
angular fragments of various quartzose rocks which are hard to discriminate from
similar brecciated layers of the actinolite schists. On the notthside of Clarksburg
gsouth of this formation the granite comes out.

We went thence west to the north part of the S.W.% of Sec.7 T.U47, R.28, near to
the west line where large outcrops of a compact light colored quartzite are seen dips
ping northward. Several test pits are opened there by Mr. Kidder. Some hydro-mica
schist seams are connected with the quartzite. The ore formation must be not far
tc the south in a swamp but nothing is uncovered.

Going north from the quartzite outerops over a covered space 300 steps wide an
outcrop of the banded schists of the arenaceous slate group is met with. They dip
also north, Contain dispersed granules of magnetite. North of them near the Escanaba
river are testpits opened in which a great quantity of slabs of black slate are dug
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From here went to the hills on the northside, where large rock bluffs of the con-
glomeratic schists of the asrenaceous slate group are following the valley. There are
not only specks of carbonate of lime and iron copiously disseminated through the rock
tut belts of limestone of considerable thickness are mingled with the extremely con-
torted rocks. Also angular fragments of this limestone and other silicious banded
rock fragments are cophbously intermingled with the mass. Other strata are not con~
glomeratic, well laminated, approaching a slate rock but much harder and scarcely
figsile.

I saw alsoc in one place ihe schists intersected by anm augitic dyke. See specimen.
This massive rock belt amountsg to a2 great thicknegs. 1000 or more feet. It ig identi-
cal with the rocks north of Saginaw Station whence alsc limestone belts are connected
with the formation. It ig often very difficult to distinguish these schists from the
lower actinolige schisgt of like loose brecciated structure.



They are sometimes also actinolitic and garnetiferous but by some experience
a distinction of the two formations by lithological character is possible. The
upper formation is generally darker colored and most always more or less calcar-
eous. Stayed with Mr. Dsvid the night.

Tuesday May 31. Went with wagon to N E.3 of N E § of Sec. 5, T. 47, R. 28 over
low swampy plains without timber. On the way near S.W. cormer of Sec. 5 passed a
knob of the schists of arenacecus slate group like those at Clarksburg Station.

In the N E.4 of Sec. 5 is an isolated ridge of light colored compact quartzite dip-
ping north and on the northside, adjoined by the jasper banded ore formation with
promisingseams of hard ore inclosed. The guartzite belt amounts to about 200 feet
in thickness and the ore formation is likewise very thick, dip nearly vertical to
the north. Further north is a large lake and beyond it a granite range.

This series of quartzite and banded ores is evidently in an overturned position.
It ig & direct continuation of the Boston mine rocks which dip regularly to the
south and the ore beneath instead (of) above the quartzite. From here we went to
the S.E.2 of the N E.} of Sec. U of the same town where another isolated quartzite
knob ig, with the ore formation on the north side and the grey banded quartzose
rock on the southside. Dip of the strata likewise north, consequently overturned.
Thig is the only locality in which I have ever seen the direct conformable sequence
of the banded arenaceous rocks, the quartzite and iron formation. The arenaceous
slaterock appears to be the lowest, the iron formation the:n highest. The banded lean
ores are rich in éron but so far no larger belt of ore has been discovered. There is
on the northside of the hill a weathered crumby rock comnected with the ore belt
which seems to beZdecayed dyke mass of dioritic or doleritic nature.

Going northeast we found in the N W § of the N W.% of Sec. 3 a range of diorite
dipping south. Short distance south of the range a diamond drill has been worked
to the depth of about 150 feet. Nothing but dioritic rocks partly massive, partly
schistose were encountered.Among the cores I see also a piece of blackish rock,prob-
ably part of a doleritic dyke which was intersected.Bouth of the drill a few hundred
steps in the southhalf of the K.W.i of Sec.3 is a ridge completely composed of the
jasper banded ore formation in a belt more than 6 or 800 feet thick steeply erected
and dipping south.

Southeast from this ridge north of the centre of the section is another much high-
er and larger hill composed of a mighty thick succession of light coclored compact
guartzite beds dipping north, and north of them rests directly on the quartzite a
thick stratum of conglomeratic iron ore like that of the Excelsior mine.

Next above it is another seam of thick bedded quartzite and then follow banded
jasper ores all dipping north on that side of the depression while as before men-
tioned on the opposite ridge of jasper ore the strata dip south. We have therefore
also here the quartzhte and part of the ore formation in an overturned position.
The south side of the quartzite hill is deeply covered with drift and no outcrops
seen. Further east the qusrtzite is not seen in cutcrops but its continuation in
that direction is proved by test pits.

Wednesday June 1 went with Fitzsimons Sperly to Schweitzers mills in Sec.t,
T. 46 R. 26 per wagon. 3 dollars.



South of the Cascade mines the granite begins to occupy all the ground for sever-
al miles southward. The surface is broken up into inn umerable knobs. The granite ig
of variable nature, generally fine grained, reddigh other times greenish, partly
well laminated, gneissoid in structure. A part of the granite ie lighter-cclored,
consists of large crystals of feldspar, interwoven by a network of gquartz. The gran-
ite is intersected by numercus large transverse dykes of dioritic nature. Some of
them may be sugitic. Others approach by thelir micaceous constituent a gneiss, or
the mica 1s partially replaced by chloritd-like minerel.

Also large belts of guartzite of a stratified schistose nature in connection with
Bassive glassy quartz masses are frequentily found inclosed by the granite, or also
bands of schist in scaly fissile condition are wédged in between the granite, which
evidently is a fused and sltered sedimentary formation of olderage then the Huronian
but its eruption to the surface seems Yo have occurred later.

2 miles south of Sec.6, in Sec. 19 Mr. Lonsdorf and others have opered test pits
for iron ore in a formation which lies directly on the granite and seems to corres-
pond with the sirata of the Taylor mine, consequently a younger formation than the
Cascade ore. Plumbago schists and actinolitic seams of magnetic iron ore are charac-
teristic for that locality.

As Thursday which was intended to be spent in examination of these southern ex~
ploring pits, was a rainy étormy day I returned to Negaunee without having accomp-
lighed my design. Paid for services / dollars to Mr. Fitzsimons besides ofther ex~
penges of trip.

Friday June 3. To Republic mine. The ore formations describves an arch surrounding
Smith's bay with the layers dipping in steeply inclined position all sround towards
the bay.

A knod next to the hotel consists of an eruptive Rornblende rock of coarse or
finer crystalline grain. It contains a good proportion of white feldspar and also
considerable quantities of black mica, also garnets are in certain portions abundant.
This rock is parallel with jasper vanded specular schists and incloses sirips of
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The strata are almost vertical going across the formation. We find towards the bay
a very large series of banded specular schists which at certszin horizonz inclose va: =
uable beds of specular ore from 5§ to 30 feet in width. Within the banded jasper stra-
ta I observe in the mine a thick belt of quartzite of partly hydro-mbeaceous, partly
of epidotic admixture.

Not fat apart from it is a brecciated stratum of quartz rock mixed with ore frag-
ments. On the other side of the first mentioned granitiferous hornblende rock which
ig about 150 feet wide, are again banded ferruginous rocks, darker colored than the
Jjaspery beds and gradually assuming the nature of the banded actinolite schists.Then
follows another beli of hornblende rock in the succession and again a belt of actino-
lite schist.Hornblende rock again and actinolite schist sgain. Commencing at the
periphery of the arch we find the following sequence.

Diagram
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On the spur on west side of Smiths bay
Diagram

the above represented distribution of rocks is observed. The ore forumation is
the same as of the Republic. The upper strata mext to the quartzite are a coarsgely
brecciated ore mingled with quartz and jasper fragments.

Going from here gouth toward the waterworks we see south of the ore bearing
schists the actinolite schists again., amounting to great thickaness but not separated
into distinct belts as it is in the north part of the arch at the Republic mine and
likewige at Klomans mine. The hills on the northside of the river at Klomans con-
sist of granite. In the Kloman the strata are perfectly identical, quartzite ore
formation actinolite schisgts, diorite belt and again actinolite schists are the
succeeding rocks of & cross section from the mine to the river.

1 ey -,

Saturday June 4. From Republic to the mining locations up the Michig(amee) river.

with Mr. Wright of Toledo to Sec. 28 T. 47 R. 30.(Erie mines).
Examined the hills on left side of road in Sec. 35. Found large exposures of the
garnetiferous schists with diorite belts in part constituting a brecciated mass of
intermingled strata. These rocks were intersected by dykes of a coarse grained gran-
ite. Further on were similar exposures all along the hill range.

In Sec. 28 is the location of the Cannon mines and further west of the Erie mines
adjoining the Cannon location. At the Cannon location about % mile of the road we
find first outcrops of a micaceous quartzite dipping towards the river. Under it are
the red jasper banded specular ores with some seams of good slate ore. Under them are
the banded ferruginous actinolitéc schists similar to those of the magnetic mine.
They are interstratified with micaceous garnet bearing rocks besides seams of granu-
lar sub-magnetic ore but not in productive seams. Further west on the location are
other pits in which the garnetiferous schists and diorite belts are promiscuously

intermingled. They incloge fragmentary masses of the mixed banded slate ores and also
of the lower banded magnetic strata which are in 2 breccizted condition. It appears
ag if the garnetiferous and dioritie rocks had intruded and broke through the ore
bearing strata and inclosed within their folds large masses of the ore formation
(Republic ore belt).

In the adjoining pits of the Erie mine are similar conditions. The garnetiferous
mica schists have evidently intruded in irregularly tortuous seams the Republic ore
formation which there contains very fine specular slate ore within the banded jasper
ores. There are large seams of mica schist and of micaceous quertzite connected with
the red jasper banded ore formation tut the strata are so confusedly intermingled
that no regularity in their succession is observabie.

It is here plainly evineed that the dioritic belts and garnet bearing schists
occupy no definite horizon with regard to the Republic ore belt and the actinolitic

ferruginous schists but are intrusive and broke through them . As circumstances fav-
ored an eruption but there exists a sort of parallelism between them.

Lost my spectacles south of Republic. today.

Mondey June 6 Paragraph in German



Crossed Michigamme river in boat. Found the gneissoid quartz rock which forms the
point on Smiths Bay on the hillside forming a very broad massive belt dipping steeply
towards the river. The strata on the point dip in the same direction. Behind this
quartzrock follows a large body of granite in immediate contact with it in front of
this quartzrock more toward the Kloman mine is a very big belt of dioritic rock close~
ly connected with it end partly intermingling with the quartzrock.

The strata of the St.Clair mine are wedged in between the quartzrock on the point
and the granite on the other side. They dip in an opposite direction from the sand-
rock under the river bed and towards the granite.

Diagram

Paid hotel bill 6 dollare for 3 days. Returned to Negaunee. Found letters at Post
Office from Hahn and Reuttingem. Received proof sheets from Jul. Bien. Read proof
made the necessary alterations in text.

Tuesday June 7. Went to Lake Bancroft and convinced myself fully of the analogy
of the banded ferruginous actinolite schists with the actinolite formation of the
Washington and Republic mine. The underlying sub-calcareous rock is a true diorite
ingeparably connected with the dioritic main body of the hill. That diorite is in
places full of angular pebbles of stratified quartzose rocks and also garnets occur
in it. I consider it therefore as analegous with the garnetiferous ddorites connect-
ed with the actinolite schists of the Republic mine and surroundings.

Wednesday June 8. Went in the morning to Lake Godwin near the west % post of Seec.
i2, T. 47 R. 27. found the banded ferruginous schists in some oulcrops surrcunding
the diorite knobs in the N W.} of the section. The schists resemble tuch the actino-
lite schistis at Lake Bancroft but contain no actinolite. They are highly charged with
magnetite.On the north side of the diorite hills the strata dip north . On the south
side in the valley of the creek which enters the lake they have a southern dip. The
strata on the northside of that valley are the banded jasper ores of the regular ore
formation. On the south side of the valley are the dark colored banded magnetic

gchists which plainly succeed the ore formation in conformity.
Diagram.

I am now perfectly sati@fied with the correctness of my former observations.
These blackish banded ferruginous schists are directly incumbent on the ore formation
but the strata of lake Bankroft are so very similar to them in general aspect that
I feel not quite satisfied whether I made a mistake of classifying them with the
lower actinolite schists as I have done in my report while correcting the proof.

In the afternoon went to the N E 4 of Sec. 18. Found a large series of the same
ferruginous blackish colored strata above the ore formation. As examined in the

morning they dip towards the diorite which ir places bulges out through them. They
occupy the highest position on the slope and under them succeeds the fron formation,
conformably, which direct superposition I had not observed before. But this time I

could see it to full satisfaction.

I mentioned in former descriptions a bed of calcareo-dioritic rock as interstrati-
fied with these schists but I noticed now distinctly that it is not an interstratified
bed but a2 portion of the underlying diorite formation of intrusive nature.



Donnerstag(Thursday) June 9. Went with Kirkwood to Sec.l12, T. 47,R. 28 where he
sunk a good many test plts in the S W.% of the Sec. All the surface is covered with
drift to a depth of 50 and 60 feet. In the bottom of the pits he finds either black
slatey ore, the glassy quartzite of the 5th group. I advised him to quit at once as
he had no prospect of finding ore in that place. The black slate belt lies in the
prolongation of the knob further west in the curve of Carp River which consists al-
together of slate.

From there I went to the Excelsior location. The hills west are deeply covered
with drift and nothing can be seen. The outcrops on the hill north of the mine rep-
resent the banded jasper ores of the horizon of the McCumber mine. The belt is very
thick and can be traced north of th> diorite knobs for quite a distance east. The
strata dip south but are nearly vertical. Further north are everywhere traces of the
arenaceous slate group by the occurrence of a large number of boulders of the banded
slaty beds. I have in my report to make so far an alteration as the beds on the south
part of the hill lands belong to the iron formation. The north part to the Hth group.

Returned in the evening to Ishpeming and thence to Negaunee.
Diagram

Friday June 10. Went to Eagle Mills and walked back observing the quartzite out-
crops in Sec. 33 and 32. The quartzite forms two principal large belts. The lower
is partly conglomeratic, is associated with the novaculitic strata next below the
quartzite are fine grained silky shining steel gray schists. These again are resting
on chloritic dioritic schists. The slates and sandrock belts above the quartzite
are well disclosed in the railroad cuts in Sec. 32. Part of them is grey or greenish
or blackish. Other portions are lmpregnated with red oxyd of irom which deceived
many ore hunters to open there exploring pits. The slates and sandrocks of the fifth
group seen 10 succeed the quartzite formation conformably. Afternoon went per rail-
road to Smiths mine S E % of Sec. 18 T. U5, R. 25.

Near the eastline corner not far south of mine old pits of Smith are in Sec. 20.
A part of the new mine is in Sec. 17. The hard ore mine is in the N E.§ Jjust over
the line. Smith mine is opened on the west side of the Escensba river. The first

openings made by Smith are in buu NW % of the N.W 4 of Sec. 20. The presently worked
pits are in the S E % of the S E % of Sec. 18 ands a new pit is just begun to be
opened in the 5.E.3 of the N W.% of Sec. 18. The latter pit exhibits under a heavy

cover of drift san& quite massive ledges of a hard ore of very good quality. A por-
tion of it is brecciated by intermixture with schist fragments The ore consigts

of a dernse amorvhous oxyd in association with an abundanée of bright grape ore sears
(Goethite). The ore belt is considerably thick.

As far as I have observed the structure of the formation it strikes from § E. to
N.W. dips N E. Highest are brown partly cellulose silicious schists much shattered
and twisted, narrow seams of soft grey ore or of the purplish micaceous kind, or
(and} ochraceous masses help to compose this belt.

Under it are rroductive pocketlike irregular seams of soft haematite with harder
lumps of glistening sub-crystalline grey ore. Lower follow rough cellulose quartzites
brown colored by iron. Lower still are hard white and brown mottled brecciated quabt-
zites which in part are a regularly banded jaspery rock.



It amounts to & thickness of about 100 or more feet. Under this succeeds a large
belt of black hard slates with intermingled seams and lenticular masses of a black
granular quartzite. These 3 mentioned rock belts cen be followed in regular order
for a mile and over without interruption.

Saturday June 1l. Went down to river near western new pit. A tunnel is firiven
into the hill in which first were struck 4O feet of graphite schists. Then came
light grey colored argillite schists readily decaying into small angular fragments.
Then comes the ore bearing rock with yellow jasper and gray glistening ore iike the
ore in the east part of the mine, and with this also occurs the massive ore belt
with botryoidal Goethite veins which ore is only a local modification of the main
ore deposit  Zuhet (paid) Sperly June 3-11 inclusive 12 dollars. At Smiths mine
1.50.

Sunday 12.

Monday 13. Paragraph in German. Rain. Sent letters to femily. Corrected 120
sheets of manuscript of his report and sent it to Jul. Bien

Went in the afternoon to quartzite range north of Negaunee. Met first with out-
crops of the fifth group. Strike of formation N.E. %o S.W. Dip S E. Composed of
schists partly conglomeratic with interlaminated belis of a compact blulsh colored
quartzite. The outcrops amount to several hundred feet and between them and the
quartzite bluffs of the high range is an interval of 6 or 800 feet covered with
drift.

The quartzite range there consists of a compact belt of heavy quertzite ledges
about 100 feet thick. Relow this are hard lead colored fine grained argillite
schists with thin bands of quartzite all amounting to about a hundred feet. Then
follows another compact light colored guartzite belt of sbout 200 feet in thick=-
ness, agein a belt of dark grey schist, and then another belt of cdarse grained
and conglomeratic quartzite which contains pebbles of jaspery lean ore and pebbles
of white quartz. The cerent is a hydro-micaceo novaculitic substance. This rock
resembles exactly the conglomerste rock which overlies the ore belt of the Cascade
mine. Under it are greenish gray hydro-micaceous schists which in seams contain an
abundance of good sized octahedric martite crystals and these are followed by
greenish colored dioritic schists. The novaculite quarries belong intc this lower
horizon between the conglomeratic quartzite and the dioritic schists.

The schists below the conglomeratic quartzite filled with martite crystals are
an exact equivalent of similar martite schists which underlie the ore formation
of the Excelsior mine, and by this instance I have become fully satisfied that the
Negaunee ore formation belongs beneath the quartzite and of the equivalency of the
Teal Lake quartzite and the quarizites above the ore belt of Negsunee. See speci-
meng collected there and marked accordingly.

Telegraphed to Mr. Osborn whether he is ready to go to Michigamee tomorrow.
25 cts.

Tuesday June 14, To Michigemee. Went towards the leke shore south of hogel.
Found a large outcrop of dark ferruginous actinolite schists. Dip south. Afternoon
to Spur mine. Passed the schistose exposures on raiirocad track west of HMichigamee
village. They resemble much the mica schists on the south shore of the lske and
also closely connect with the actinolitic strata north of them.
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Went to the slope of hills where large outcrops and huge loose masses of the
actinolite formation are exposed. The actinolite is intimately connected with dark
micaceo-chloritic rocks. Some belts are quartzite with considersble magnetite
grenules dispersed. Also are intermixture of the schists and transition into white
speckled diorites of great hardness are seen. The rock often constitutes a woarse
breccia.Towards the creek on the east side of Spur mine the exposures are particu-
larly fine chloritic belts with garnet and Margarite are interlaminated snd in a
tortuous manner mingled with the banded actinolite schists. At the creek on the
west side the red jasper banded specular ores crop out and are evidently above 7

The actinolite schists seen on the east side of the creek but above the red
banded jaspery strata and agesin a large succession of dark banded strata composed
of magnetic ore seams and of white granular quartz, which are likewise crowded with
actinolite crystals. Then follow the ore belt below and above it chloritic beds
and uppermogt a thick bellt of dark compact quartzite partly brecciated.

Below the red jaspery lean ores are in this place(west of the creek) the actino-
lite schists plsinly seen tc underlie but alsc above them are similar strats and
further west a darge belt of speckled diorite. Still further west the jaspery lean
ores are not underlais by actinolite schists and repose directly on as the on form-
er occasions described actinolitéc~diowité rock. But if we go across this diorite
northward we find on its other side again a large series of banded actinolite schist
of quartzose and magnetic charscter.

The different strata of the Spur mine locality ere very much differing in their
order of succession, in various places quite near to each other. It is however cer-
tain thatnthe actinolite schists form very similar belts above and below the ore
formation which is actuelly an integrant pert of them.

Diggram

Wednesday June 15. With boat on Lake Michigamee down to i%$ outlet. Devils Island
in the north part of the lake the first island met with which is not marked on the
map Consists of an eruptive rock probably of doleritic or disbasic nature. South
and east of it is Manitou Island which consists of a very thick series of compact
micaceo-quartzose schists belonging to the Stauroldtic mica schist formation. Strata
almost vertical. Dip to the north. All the other islends we passed belong to the
same Staurolitic mica schist formation.

After reaching the outlet of the lake returned. A quarter of a mile above the out-
let is a island close to the shore which consists of a series of blackish baznded
schists weathering light grey and being more distinctly banded on suck faces. They
represent a part of the Staurclitic mica schist formation. Position of this island
in the S E § of the N W.% of Sec. 9, T. 47, R. 30.

The islands in the N E § of Sec.9 and in the S E.} of SEc.lt and also the meinland
in the S E ¢ of Sec.l4 represent all the mica schist formation. All these strata of
very great thickness strike from north to south and di

r

r west. The rocks which I col=-
lected some weeks ago in the S.E.; of Sec.l are lower beds belonging to the same

series. The outcrops are (a) little distance east of those now deseribed.

Landed in the S W.4 of the S W.% of Sec.29 where the mica schist formation forms
large bluffs which represent a succession of nearly a 1000 feet of hard compact but
well laminated micaceo-quartzose schists.All the series similar in appearsnce.
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There are in this rock also Staurolite crystsls and concretionary seams of a
silicious rock full of hornblende crystals the soft fissile mica schists underlie
it.

Re-examined Michigamee mine. Found a lsrge belt of red jasper banded specular
schists directly incumbent on the diorite south white banded magnetic lean ores
on them a belt of magnetic ore from 15 to 20 feet. On this a belt of compact dark
colored quartzite 50 feet on this conformably overlaid. Actinolitic quartz schists
impregnated with magnetite and sometimes exclusively quartzose 120 feet on these
banded actinolite schists contorted and conglomeratic or brecciated in certain layers.
500 feet rich in seams of magnetic ore partly fine grained compact silicious,partly
gritty sandrocks of a porous structure

Disgram Spur mine.

Thursday June 16. Rain. G pages of Germen.

£ ah
I L3

B T Y2 T & P PO i AT m prenaawa o P Sar A e g
Monday June 20 Returned to Negsumee. Recelved pro ets read and corrected

them and sent them back. Paid to Sperly for board 5 dollzrs. Paid at Humboldt 4.7%.
Tuesday 21 to Quinnesec.

Wednesday 22. Went over the Quinnesec mine. The -strata if the entire hill have a
regular dip to the north. The limestone north of the ore belt is so near to a ver-
tical position that it is impossible to ascertain whether its dip is likewise north
or not. The dip of the large outcrops east of the mine is decidedly south, but go-
ing some distance north over the biuffs we find locally also a northern dip. VWest
of the Quinnesec mine are new exploring pits in which the formation dips likewlse
north and the limestone is found on their north side. It seems therefore in these
localities that the limestone is the overlying rock. And then the silky shining
grey schists would be the lower strata underlying the ore formation and resting on
thedioritic rocks south of the Menominee river. The limestones of the Norway mine
are then in an overtilted position and the sericite schists north of them likewise.
In this case the Commonwealth ore formation would be a higher instead of a lower

.
gseries of strats.

Went to slope of ore hills on west side of Quinnesec and convinced myself b the
rock exposed in numerous test pits of the error in which I previously fell. The
gilky shining slates are the truly underlying rock of the ore formation and the
lake Hanbury series is consequently an older rock than the ore formation.

S@hérsday June 23. Paid to men 1 dollar for guiding me % day. Went to Norway. The
lime belt behind the ore belt is according té my recently adopted views iw an over-
tilted position and the seritic clay slates north of it are actually higher strata.
The limestone is interrupted on the east side and the eastern part of the formation
is several hundred steps more to the south. It runs along the south lins of Sec. U

but disappears under the silurian sandrock towazrds the middle of the section.

The o0ld test shaft of Stephenson now again explored by Mr. Sexton is not far
from the N.W. corner of the N.E.} of the south half of the N.W.} of Sec. 9. Another
party owns the N.} of the N.W.3}
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I had formerly on the map indicated the extension of the limestone belt too far
south, only little of it shows itself north of the shaft in Sec. 9. The main belt
is in the N.} of the N W. 4. The lower strata of the limestone formation are pre-emi-
nently a quartzite of partly brecciated character and somewhat red colored by iron

oxyd.

Dinner at the Wendel House at Norway. Afternoon went over the N.i of the N.W.%
of the Sec. Found the ore formation well exposed in the swamp south of the limestone
ridge. Returned to Quinnesec.

Fridsy June 24. nalny. Walked Mountain City and to Chapin mine which is
W t

%o Iron a 1
situated in the S.E.} of the S.W  of Sec. 30 while the next adjoining new mine in
direct continuation of the Chapin mine ore belt is in the N.W.% of the N.E } of Sec.
31. Dip of the strata north. Above and below the ore the sf6ft hematitke argillites.
The Iron mountain mixed jasper ores underlie the Chapin mine and the limestone belt
north overlies it.

o]

Ad i

At the Ludington mine the strats are upheaved into a vertical position. Partl

they dip south but on the uvper side of these ledges are the 1mnr1nts of ripple marks
which arpear by the sharp crests they exhibit to prove the overtilted position of

the ledges. On ghe west side of the Ludington hill range are large exposures and
many test pits . On the south slope of the range hill(or with) a southern dip or

in a nearly vertical position. The most southern ledges exposed in the valley are
soft hematitic clay slates. In a drift hole at Ludington mine the limestone is shown
(struck) right under the ore.

Saturday June 25. Read proof sheets of my report. Rainy.

Sunday June 26. Rainy. Went in the afternoon to Lake Furnace. The ore found there
is a fine blue ore like the ¥ulcan mine ore. It is found about 60 feet south of the
0ld pits in the swamp. Going up northward from the mine on the hillside some test
pits lately dug have uncovered a compasct quartzite of light color which contain
seams of a coarsely crystalline calcareous rock. East from there are a number of
other pits in which the following succession of beds is observable:

Next under the jaspery lean ores are dark blackish colored partly banded argill-
itic quartz schists and red colored argillites which repose on the before mentioned
quartzite, Some lean Hematites which are however much mixed with rock. Under the
quartziteare dark red colored silicious, sparry and partly micaceous silicious lime-
stones of considerable thhckness which I formerly observed but mistook for silurian
strata which they are not, as I saw them in an uplifted position conformable with
the other Huronian beds. They are the lowest strata seen there. See specimens coll-
scted 10 in number, all from below the ore bearing series.

Monday June 27. Went with Mr. McMinn to test pits in Sec. 6 west of the Cyclops.
Ascertained the summlt part of the ridge to be composed of ths guartzite lgyers of
the limestone formation which occasionally incliose argillitic and ferruginous seams
Dip south. On their south side follow light colored schists of argillitic sub-mica-
ceous character containing litile granular martite. On them succeed similar schists
colored dark grey by an abundance of a granular martite. Some jaspery often brecciat-
ed seams cemented with calkspar are often ses: interlaminated with them.
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ﬁhis seemns to me also the horizon of the blue ore deposits of the Cyclops mine
as some narrow seams of such ore occur there but no larger belt. Still further south
are intensely red colored parily jasvery, partly argillitic strata representing the
Jjaspery ore belt underlying the ore belt of the Quinnesec mine and inclosing narrow
seams &f good hematite or hard specular ore lenses but not enough of them to be of
great value. The strata dip all regularly to the south.

With the noon train went to Florence. Took dinner there. Went then to the junction
of Brule river with Paint river. There are the mica scnists and harder rock ledges
identical with those exposed at the mouth of the Michigamee. The strata dip south s?ri
across the river bed but the largest outcrops are on the Michigan side. ke

Lower down this rock series is succeeded by a very large succession of softer
schists of more or less miczceous character. They overlie the others and dip like
wige south. Still higher schistose beds of a more chloritic character succeed them
in exposures on the Wisconsin side and these dip right towards a body of massive di-
orite which crops out about a  of a mile below the junction of the rivers.

Diagram

Dienstag June 28. With Mr. Nelson to Crystal Falls. We find after crossing the
Brule river quite large exposures of the mica schist formation in Sec.35, T.L42, R.32.
Past those are very extensive sshd covered plateau lands on which at times a knod of
diorite projects, as for instance in the S.E.% of Sec.16. From here no more outcrops
are seen until we come into Sec.29, T. 43, R. 32 where the quartz schists, slates
and ferruginous strata of the ore formation are from time to time seen in small out~
crops but principally uncovered by test pits.

There geem to exisgt dioritic rocks beneath these strata which cover in thig part
the surface of many square miles but are mostly hidden under the drift and surface
material. One very instructive exposure is offered by the Crystal Falls. A succession
of over a thousand feet of strata is exposed there striking across the river but
the beds are so much dislocated that their strike often changes abruptly in a sharp
or right angle. Other parts of the formation are seen bent in sharp zigzag lines
hithar and thitha
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The falls are formed by a series of over 700 feet of hard quartz schists of a
banded slightly ferruginous character and sometimes interstratified with a seam of
plumbago schist. Below the falls are softer more slaty rocks full of plumgagineous
belts and containing right under the falls a seam of excellent ore about 5 feet wide
but so far this has proved to be only a2 small severed mass of an ore bearing seam
whose continuation further into the mountain side is not yet discovered.

On the northeast side of the falls the same rock series forms the surface and
there in Sec. 21 some good ore seams have been found by test pitting. Not enough
regularity exists in the dieplacement of this rock series that anyone could make a
calculation upon the extent of a certain subordinate rock belt in it.

Wednesday June 29. Went with Mr. Bordman to Brule River. Crossed the Brule in the
centre part of Sec. 17. Wemt to his exploring pits in the N W } of the sec. We first
g0 across a diorite ridge. Descended its northside and found at the south slope of
another diorite ridge the mica schist formation through which this second diorite
mass evidently made its eruption. The upper strata are not much mixed with iron oxyd.
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The lower strata are dark red colored and contain in part 50 per cent of iron oxyd.
Some quartzose seams are found in the lower part of this series next to the diorite
which in its surface portions is much weathered, earthy, and portions of this quartz
rock are much mixed with hard specular iron ore which seams are irregularly mingled
whd wedged in between the dioritic rock.

This mica schist and iron bearing schist is said to lie south of the mica schist
of the falls of Michigamee. #lso considering the outcrops of hard mica schist at the
Jjunetion of the Brule river with Paint River the hard mica schist is the lower form-
ation and the soft strata containing the iron are the upper in the succession .

The soft schists on Brule River described in the diary two days before seem to
be the identical beds met with in the mines or testpits. There are test pits of the
Menominee Iron Co. on the Wisconsin side of the river which are essentially in the
same beds as those on the Michigan side. The next underlying rock is always the dior-
ite which crops out on many places on the river, and on the interval between Florence
end the road to the river. The schists are as it seems inconformasbly deposited on
the diorite, but the lower beds partake much of g dioritic character.

Thuregday. June 30. Went with Mr. Morrison and Brodmann to Pumpelli's hill south
of Keys lake, which is composed principally of ferruginous quartz schists and partly
of plumbago schists. Thence west to Sec. 1 in the western town where numerous test pits
are opened in red colored sericite schists but no indications of richer ore seams.
From there south infto Sec. 12 where a ridge of diorite trending east and west and
dipping north is found. On the diorite are dark actinolite schists.

&fterncon went with Mr. Lindner, Kempts man to Ellwood mines. The high part of
the ridge on Wisconsin side of the river is diorite which on the slope is surrounded
by the ferruginous mica schist formation, like the one seen in Kempts exploring pits.
The diorite in contact with the ore formation is decomposed and represents an argill-
ite. The next sedimentary strata on the weathered diorite are mica schists intensely
impregnated with Hematite. They incrust the whole rounded surface of the diorite and
contain as much as 50 per cent of iron. The fissures in the diorite are all fi

X
a rich hematite which is mingled with hornblende ? erystals and with quartz nodulss.

Higher up in the series the shining mica schists are light grey colored and contain
little iron. Above them is on the north side of the mining location probably in the
next adjolning section a belt of graphite schists. These strata which all have a
southern dip seem to overlie directly the harder strata of the mica schist formation
which are exposed at the junction of Brule and Paint rivers. Going from here south-
west we find schistose quartzites covering the surface in big angular slabs which in-
close seams of a rich specular granular ore, the position of which to the other strata
I was unable to ascertzin.

Fridey July 1. Paid hotel bill 6 dollars. Went to Quinnesec. From Quinnesec went
with Mr. Hamilton end Merriman to their camp in Sec. 14. They have opened there a
number of exploring pits. The lowest 'strata seen are the limestones I saw in one
pit the chloritic and feldspathic limestone of which I formerly found only boulders,
well exposed. in place. They dip south. South of them is the before mentioned big
belt of quartzite with carbonate of iron. Further north are hard argillites in a
sort of non-stratified form which resembles much the weathered Kaolinitic diorite
at the Ellwood mine.
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Still further are argillites of more or less seritic and slaty character and als
porous cherty quartz rocks pervaded with achre and Hematite,and some distance further
south are the hard silky shining black slates of which I have spoken on previous
pages of last years report.

Returning we stopped at the test pits of Fitzsimons in Sec. 15. We see there
hematitic sericites and ferruginous quartzrocks overlaid by silurian sandstones
but no larger seams of ore although some lumps as big as a man's fist may be picked
up from the rubbish of guartzrock.

T T Y o 2 - - mmaw -~ -~ 2 an oo
Saw the cores from the drillhole in Sec. 25 south of the Luding

the mine. Those at the mine go all through the limestone which at i es incloses
little nodular messes of ore. The drillhole south at the base of the hiesh hill range
evidently was sunk through the sericitic gray schiste which are intermediaste be-
tween the Lake Hanbury formation and the ore formstion judging from the nature of
the cores. At Quinnesec 1.50 hotel Dbill.

Saturday July 2 . Bent to N legaunee.

Sunday July 3. To Ishpeming making srrengements for the trip to Gogebic Lalke.

Monday July 4. With Mr. Murdock to Sec.2, T. U6 R. 27. All grenitic rocks,grenite
intersected by diorite and both by narrower diorite dykes of fine grained dioritic
rock. Also narrow seams of silicious hydro-mica schists inclosed within the granite
masses but not a trace of the iron formationn except large boulders.

Gave to washwomsn & pieces 3 shirits, 2 towels 2 socks, one coat. Peld Sperly
3 dollars up to July 5. noon. Deposited a one hundred dollar note with Mr.Griffith

postmaster.

Tuesday July 5. Afternoon with Mr. Swift and others to LeAnse and Gogebic lzke.
Steamer to Houghton 1.5C. Hotel Houghton. Stage to Rockland.

Wéd’ﬂésdéy J‘Iily 6 Arrived in the evemng at Rockland. Mr. Caldw “11,18}1‘93 L DA
Rockland over night. Vigited Minnesots mine Diamond drill holes sunk in many-rplaces.
Splendid view from thege hightg.

Thursday 7. From Rockland to Balkans mine 6 miles this side of Lake Gogebic in
Sec. 19 and 20 of T 49, R. k1.

Friday 8 to outlet of Lake Gogebic. Arrived at 10 o'clock morning. Waited for
boats. All the way high bluffs of Copper trap: Afternoon to a promontoery in lake
Rough lake.

Saturday 9. Left camp early in the morning. Rowed to inlet of lake Gogebic with-
out meeting on any side of the lake with outcrops but all the toulders on shore are
melaphyr and porphyry. Just at the entrance into the river at south end of the lske
a rocky knob cosistes of silky shining hard schists and of harder thick bedded rocks
of the same gquartzose feldspathic and micaceous character . Up the river a swampy
valley extends for about 2 miles. The river ved is very iorituous, the water deep
and sluggish. Contzins a great abundance of trout from 2 to U4 pounds. In the lake
are perch of large size in great numbers. In Sec.9 the river forms cascades. I have
not been ur there this day, will examine therm tomorrow. We camped in the centre of
Sec.9, T. 46, R. L2,
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Sunday July 10. Went to Falls of river at the head of Lake Gogebic. Large out-
crops of hard mica schists of great thickness dip apparently south. From here to
3 post on west line of Sec. 16, thence to S E corner of Sec.16, from there to S.E.
corner of Sec. 1%, thence north half a mile to % post in swamp. On the way high
bluffs passed by the line consisting of hard diorite like rock in connection with
mica schists. No other outcrops seen but of rocks similar to them.Buch are exposed alsc
near the centre of Sec.15. On the west a seam of fron ore 3 feet wide is indicated
near the corner of Sec. 1% but I could not find any and also the loose rock masses
did not indicate the neighborhood of such a belt. The herd mica schists seem to be
the only surface rock of that country. Retvrned in the evening to ceamp on the river
about 1% miles south of inlet of Leke Gogebic.

Monday July 11. Went with boat up Leke Gogebic to the Flambolndians trail. Exsm-
ined the shoreline carefully but could not find outcrops of any kind. The shore is
lined with large trap and porphyry boulders with few granitic and dioritic. Monday
night hard rain and our camping place transformed intc a mudhole. Mosquitoes very
plenty.

Tuesday July 12. For some distance went on newly blazed trail along section lines
to = locality in the centre part of sec. 35 T. 46, R. 43 and returned after inspec-
tion. Outcrops of the hard schists composing the falls of river noticeable in various
places.

Wednesday 13. Went on trail to the before mentioned locality in Sec. 35 where an
argentiferous galena is said to cccur in a guertz vein. The way te this place is
indicated by blazed trees but is almost impassable by shrubs and particuiarly taxus
bushes, cedar roots and a great part goes through thick swamps. Scarcely an outcrop
of rock 1s seen on the whole digtance. Some exposures noticed are rocks of the same
micaceo-schistose nature as seen at the falls near our camp.

In the middle of a swamp in Sec.?5, a gneissoid hornblende rock protrudes in
2 low knob. It contains narrow fissure veins of quartz but the quartz bears, except-
irg occesional nodukes of iron pyrites no metaslliferous character and the laborious
exertions of the poor deluded explorers will certainly end in disappointment. Still
they are at present full of hope and accept no reasonable advice. Camped en the right

not far from these gquartzose veins and returned

Thursday morning July 1l %o our camp where we arrived at 2 o'clock in the afte
noon.

7

Friday July 15. Left camp on river and rowed 6 miles down the lake. Camped at
Flambo Indians trail which same trail leads to the exploring pits of Gillis for ar-
gentiferous gslena. They are situsted near the scuth corner below Sec.1lld and 15 of
T. 47, R. 43. Spent afterncon in fixing up camp near shore. In the evening a thundems-
storm.

Saturday July 16. A most delightful morning . After breakfast went to Gillis
explordng pits. A fine trail leads there. On the south side of it about 1 mile this
side of Gillis carp are high rock bluffs consisting of grenite. The most western
outerop next to the trail is a chloritic dioritic schist which incloses narrow seams
of spar. Dip south. Strike nearly east and west.
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At Gillis! place on northside of camp are bluffs of quartzite well laminated,
partly grey, partly red and portions of the rock weathered rust colored and porous.
There ate also schistose layers connected with the quartzite which strikes east
and west. Dips norkh. The quartzite contains irregular narrow sesms and nests of
galena iron and copper pyrites which are not fissure veins dbuil run parallel with
the stratification. From Gillis Camp 2 trail is cut out to Sundey lake.

Sunday 17. Left with boat for outlet of Gogebic. Handed to Mr Swift bag with
30 specimens. Returned in the evening to camp. Arrived about 3 otclock. Hid the
boat and prepared for trip toe Sunday lake.

Monday July 18. Left camp at 8 o'clock. Arrived at Gillis' camp a quarter before
10 o'clock. Near 4 vost off Sec.16, T.U7, R.U43 dark slate rock bluffs. Dip south.
12 o'clock at Presque Isle River. Camped at 6 on a small creek about near the %
post on the south line of Sec. 1k, T. 47, R.UL. The hills surrounding the place
have steep rock bluffs on their slope consisting of a compact hard greenstone of
fine ayhanitic grain.

Tuesday July 19. Left camp at 6 o'clock. Crossed a stream surrcunded by swamp
end passed on along the trail which follows the east and west section line over un-
dulating hardwood lands and intermediate swamps to about the 4 post on south line
of sec.17, T. 47, R.LU where a high bluff of marble with eastern trend dips under an
angle of about U5 degrees to the north. The marble is very thick in the succession
of beds of well laminated structure. Further on no more outcrops for a long distance.
Wuch swampland. Near the N W corner of Sec 1k and in the south part of Sec. 10 add
11 adjoining are outcrops of quartzite white or iron stained massive or banded jas-
pery structure, dip north.

North of the quartzite are slaty rocks exposed likewise in 2 very thick success-
ion of beds light grey or hematite colored of some silky lustre. Dip conformable

with the quartzite formation to the north. Some test pits for iron opened on the
south line of Sec. 10, T. U7, R, h5; Camped on north part of east of sunday 1lake.

The north and west side of the lake is surrounded by high knobs but they do not rise

close by the shore. No outerops in the circumference of the lake visible.

Wednesday July 20. Left camp during the forenoon, return examined on the way
the different outcrops on the trail with more leisure. A test pit on the south line
of see. 10, T. 47, R. U5 is opened in white and red colored banded or also flaggy
quartzites. Some beds are flinty and brecciated but no indication here of an ore
deposit. Dip of strata regularly to the north. Further east near the section cormer
outerops of slate rock in gray or also red colored strata of great thickness. Dip
north. #lso the quartzites are exposed there evidently beneath the slates.

Further on on the south line of Sec. 18 in the next town are high Yluffs of com-
pact red colored guartzite, seen next to the trail from here. No outcrops unto about
the south line of the S W.% of Sec. 17 where large bluffs of limestone are found.
Dip north strike East and west Camped at foot of bluffs.

Tharsday July 21. The limestone continues to the S E. corner of Sec.17,T.47,R.LlL
From here to cressing of west branch of Presque Isle river no more outcrops seen.
On the north line of Sec. 23 and 24 freguent exposures of a peculiar schistose partly
brecciated greenstone which near the 3 post of Sec. 24 contains large proportions
of epidote and red feldspar, also quartz and chlorite.
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Some testplits opened there by a half-breed Indian. He says to have found native
silver and copper in that rock besides copper pyrites but I have not found any of
these minerels in it. Camped on Presque Isle river in the S.E % of Sec. 17,T.47,
R.43. Silicious slate rock of blackish color exposed there and from the river all
along the trail to Gillis mine to be seen in largebluffs on the hilly part, not
in the big swamp intervening.

Friday July 22 returned to camp on Lske Gogebic. Arrived there about 11 o'clock.
Saturday 23. Left at 5 in the morning . Arrived at 10 on outlet of Lake.Walked
to Balkoms mine 5 miles distance and from there to Fergusons where we stopped over
night. All the way from the lake large bluffs of melaphyr with epidote and amygda~
lcid veins. Many abandoned mining locations. Copper not seen in the waste rock piles
as usual in the mines of the Houghton and Ontonagon district. J. Coon carried a part
of my baggage to Fergasons. At Fergusons lodging and board 2.50

[
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Sunday 24. Hired wagon tc Rockland 6.0C. Arrived ai Rockland at noon. Bought

silver specimens 10.00.Bsin in the evening.
lionday July 25. Rainy again. Remained at Rockland.

Tuesday 26. Went by stage to Houghton. 6.00 fare with baggage. At Houghton stayed
in Millers Hotel. Met Mr. Ames, Mr. Sheldon, Mr. Hoar and several others. Remalned
with them until 2 o'clock at night. Mr. Sheldon presented me with 2 very fine gilver
specimens, one from Cliff mine, the other from Ridge mine.

Wednesday 27. Remained at Houghton. Saw several private collections, the Smelting
works ectr.

Thursday.28. Went with steamer Ivenhoe to LeAnse 1.50. Hotel bill Houghton 4.00
Balance of page in German.

Saturday July 30.
ned

formerly exami

To Cliff mine Company. New discovery of an ore belt in a locality
d& described by me in the report. 6 Boxes U4.80 pd. 1 trunk.80 pd.
Shipped to Ann Arbor. Box 6. Silver and copper. Evening to Ishpeming to settle with
Colwell.

Xamined an

v @

Sundsy July 31. At noon left Negsunee for Quinnesec. Hotel bill with Sperly 4.@D0.
Monday Aug. 1 to Norway. In the evening return to Quinnesec.

Tuesday Aug. 2. With Mr. Gehner to Indisna mine on Lake Furnace(Funce).Ore belt
in swemp finely opened furnishing excellent blue ore in Sec. 26. The ore belt seems
to run from the swamp into the lake. The hillsides exhibited red and gray partly
silky shining srgiliited interlaminated with guarizose seams; lower a compact gquartz-
ite connected with quartz schists rich in ore particles and partly constituting
a silicicus hard ore,below are quartzites again and a thick belt of red colored
sparry limerock with quarizite bteds interlaminated. No further exposure of lower
beds. Returned to Quinnesec at noon. Afternoon with Tom McKenna to test pits in
Sec.3, T. 39, R. 29,
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Wednesday Aug.3. With Mr. Brotherton to Felch Mountain by way of Norway. Nothing
particular to be reported on the geology of the district we passed over. We see no
outerops until we reach the granite region which extends to the Stmmgeon river
from the Pine Creck. The quartzite belt on the southside of the granite usually
visible along the Pine Creek is not exposed on the road crossing it.

After crossing the bridge over the Sturgeon where dioritie rocks are exposed in
the river bed(on the line between Sec. 19 and 20) we ascend a high ridge with large
boulders on the surface(granitic) but no outecrops. The road follows approximately
the line between Sec. 18 and 17. Near the west % post of Sec 17 the road turns in
to Mr. Brothertons exploring pits. The camp is near the center of the S.W % of the

N.E.} on the north slope of the ridge.

No outcrops but under a drift cover of from 6 to 20 feet he finds in his test
plts first nearest to the camp, a flinty dark colored quartzite dipping north. Next
north of it are red more or less argillaceous fine grained or also gritty sandy
mica schists of red iron color. The variations of this rock mixed with narrow sandy
quartz seams amounts to about 150 feet. Then follow harder flaggy beds with less
mica and somewhat more irvon. Next to those on the north side are Jespery beds handed
with narrow seams of an arglllitic or silicious blue ore. The pits have at present
not been extended farther. To the north at this part of the formation a very stroung
rnagnetic attraction is obsebved all along this ore bearing range.

Thursday Aug. 4. During previous evening and night constant rain and thunderstornm.
Left Brothertons camp after breskfast. Went with Brotherton from Sec.1l7 to his forp-
er explorations in Sec. 8. The teail leads over highlands covered with Silurian gand-
rock. Then across a swamp into another lower hill range on which the ore formation
projects in the central part helow a thin stratum of sandstone vwhile in the circum—
ference the sandstone becomes much thicker. The strata here dip south instead of
north but thelr sequence is about the same as in 17. Quartzite lowest, then mica
schists and argillites more or less impregnated with iron and inclosing narrow seams
of fine blue ore. Then follow harder flaggy beds rich in iron and jaspery lean ores.
The blue ore seems to have its place intermediate between these harder silicious
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and the mica schigt and argiiiive.

mixed ores an
Further north on the ridge the strata are in a very irregular confused position
dipping in all directions and much broken up. These strata are principally composed
of the silicious lean ore with some seams of Argillite and mica schists mingled with
them. A very precipitous bluff is formed by these beds on the north side. Then comes

a narrow swampy valley and across it the granite formation rises.

Jacobs pits are on an eastern continuation of this ridge and the formation is theme
in a highly confused broken condition. Fine ore seams, mica schists, argillites and
silurian sandrock promiscuously intermingled in most of the pits. The ore is most
excellent but it seems to me impossible to mine it with success as the strata are
too much broken up abd irreguler. On the other side of the creek near Jacobs pits
the granite is close by.

In the afternoon went on road to Felch Mountain scross several rows of granite
hills. The granite dips north, is generally well laminated gneissoid. Inclosed par-
allel belts of gneissoid hornblende rock from a few inches in width to 50 and 80
feet.
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Near the south line of Sec. 33, T. 42, R. 28, north of a granite bluff another
bluff of limestone dipping momth the limestone is crystalline white full of tremo-
lite crystals. Below the limestone is a compact quartzite inclosing a hornblendic
or augitic mineral of greenish color in large tubular cleaving crystals. North of
it are other quartzite ledges and then a large series of mica schists ferruzinous
and easy weathering.

At Felch Mountain passed Coreys location. Went to the northwestern mine where
a new hotel is opened. Went with the Captain of the mine to the pits and aseertained
the dip of the ore formation in that place to be to the south. The dark massive
quartzite belt forms a prominent crest in the east part of the location. In the
west part is is not well disclosed. The north side of this quartzite is underlaid
by a belt of the soft blue ore and by other gquartase lean ore beds. The blue ore
forms 2 very wide belt . On the south side of the guartzite belt it is found over-
laid by mized blue ore again and by silicious lean ores. The surfaces of the ore
tearing rocks is in part overlaid by silurisn sandrock which in its lower beds forms
an ore breccia .

Friday Aug. 5. To Metropolitan mine,heavy rain in the forenoon. The entire thick-
ness of ledges exposed on the location amounts to about 1000 feet The great quartz-
ite belt is about 300 feet thick. North of it about 70O feet of ferrugineo-silicious
argillitic beds with interlaminated seams of pure ore of various quality. The blue
ore is hard very rich in spar and full of fine crystal druses. North of these are
dark red mica schists more or less calcareous. Then follow as shown by the diamond
drill a large belt of white crystalline limestone. The strataon the sounth rim of
the formation have a northern dip or stand vettical. Further to the north the ma-
jority of beds has a southern dis.

ot

(3
fag

$ oo f smed o ok
iagram ietropolit mine section.
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Diagram Saturday Aug. 6.
Saturday Aug. 6. Went to Northwestern mine. The great iron bearing quartzite belt
is not well marked from the surrounding ore bearing silicious rock beds. The strata
generally dipping south are in places also dipping to the north. South of the minesg
in & swamp amd across it, it is said the limestone forms good outcrops but I did not
find them. I went across the swamp in south direction following the proposed railroad
line for about £ a mile.CHme to a large grenite knob . Thence north to another knob
of granite. Further north ascended the high range and found a large belt of crystal-
line limestone with fine crystals of augite inclosed. North of this limestone outcrop
dipping to the north are iron bearing silicious strata in contiguity with it. Thence
descent into a narrow swamp. Ascent of the great iron bearing quartzite crest and then
descent to the Metropolitan mining location.

Afternoon went with Mr. Dunn to S E  of Sec. 33, T. 42, R. 28. A low ridge north

of high bluffg of granite exhibits large outcrops of the iron bearing gquarizuie part

ly identical with the great quartzite on Felch llountain, partly of a micaceous banded
character rich in bright specular ore. Dip south but alsc north in places and the
P, '
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South of this broad belt of ore bearing rock are greenigh dark colored mica schisis
which underlie it conformably. Next to the mica schist follows southward a broad
belt of micaceous garnetrock which on the west side is divided in two by a belt of
granite and hornblende gneiss.
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South of the garnet rocks follow again green or blackish mica scnists mnd banded
mi caceo-silicious ledges and then again a broad belt of Iron bearing gquartzite ledges
which like the former dip north. Immediately underlying this iron ore formation is
the granite which likewise dips north. See section on former page.
of SE % of
Diagram S & of Sec.33, T.L42, R. 28

Sunday Aug.7. Went with Mr. Dunn to Sec. 26, T. 42, R. 28. Followed from camp
the road west for about $ of a mile on the high ridge covered with silurian sandrodk.
Descended over bluffs of it to a swamp crossed it and ascended a high ridge in the
¥ E % of Sec. 34 which I followed up to about the centre of the N W.% of Sec. 35
vhere a mining camp is. From here went north to S W.4 of S.W.% of Sec.26. All this
large body of hill lands is intersected by a large telt of limestone in connection
with light colored quartzite, dip of the strata is south in most instences or nearly
vertical, but the larger part of the surface is covered with drift. No iron bearing
strata seen. Returned at noon to Coreys camp. Afternoon went with Capt Wood to the
limestone hill south of the Metropolitan mines where I had been yesterday.

After ascension of the ferruginous guartzite crest and descending on the south
slope greenish mica schists are found in a test pit. Next to the trail they underlie
the quartzite directly. Lower down towards a swampy depression are nc more exposures.
Ascending the hill across the swamp quartzose iron bearing strata in an almost ver-
tical position form the whole slope and a part of the summit.Hext south to these is
a lerge limestone belt 800 feet thick which forms the south part of that hill.

Thence descending into a depression another lower hill range rises to the south
which consists again of the iron bearing quartzite formation. Further on south the
surface is covered for a few hundred steps and then a granite range follows. All
these rocks seem to dip to the north but gometimes a southern dip or a vertical

position is noticed.

From here went back to crest of limestone hill. Thence west where the limestone
digappears and the hill slopes down into a swamp valley of narrow extent.On the
north side of this valley the iron ridge of the northwestern mine ascends with led~
ges dipping south. At the base of *“he hill slope the limegtone formation crops out
in close contiguity with the ore formation. Some lean hematitic tinted quartz seams
are next to the limestone. On the south side of the swamp is a low but very steep
ridge comsisting of Huron limestone. Its dip is not clearly ascertainable. At the
base of this limestone hill close to the swamp green mica schist crops out. The

sequence of the strata in this place is represented in the subjoined sketch.
Disgram of above.

Monday Aug. 8. Paragraph in German. 300 steps from foot of guartz ridge to
little swamp thence a hill of rounded form on which the & post is situated. It con-
sists as shown by numerous pits of mica schists of red color. Dip almost vertical
These schigts form the entire plateau part of the hill. On the southern declivity
of it are pits in which argiliites and argiliitic hematité ores mpe uncovered be-
neath a rich iron conglomerate of silurian sge. Between these »:3 the mica schist
the upper part of the hill slope is covered with large boulders of granite diorite
schist and limestone. From here south % of a mile from north corner is a narrow
swamp and beyond it granite knobs rise. '
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Returned to the high quartzitic lean ore belt of the Metropolbtan mine. The foot
of the ramge is as before mentioned formed of a thick belt of micaceous hornblendie
rock of considerable thickness in massive but distinctly laminated subschistose
strata. 300 steps west from the main street of village location a graniés belt 16
feet wide transversally intersects the quartzose leen ore belt but is not seen to
cut through the micaceous underlying rock.

Diagram

Limestone hill so

- Ak
ern dip. The mica sc¢

th of Northwestern mine in one place distinctly exhibits north-
& il

£ the base of the hill seemg to lie on it 7
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Felch mountain hotel is close to the west of % post of north llme of Sec. 3g,
T. 42, R. 28.
Diagram
Tues. Aug. 9. Returned with stage to Norway.
Thurs. abend (evening) at Felch 1 and 1 lodging
Firiday 2 1
Sat. 2 1
Sun. 2 1
Mon. 2 i
Tues 1
10 megls 5 lodging g dollars
Stage to Norwzy 3
Dinner at halfway 70 cts.

Deliveredat Norwsy station agent 1 box of specimens for shipment to Ann Arbor.
Evening at Quinnesec.

Wednesday Aug. 10. Received proof point from Bien for msking index, other letters
and office work.

Thursday Aug. 11. Hard thunderstorm snd rain. Office work. In the evening with
Mr. Hamilton to Merrimens camp in Sec. 1li. Much exploring work has been done there
since my last visit but no discovery of valuable ore has made. The order of rock beds
is very obscure as few of them show distinet stratification and dip. Furthest north
i@ the limestone of great thickness and in a great variety of forms from a minutely
grenular structure with conchoidal fracture to coarsely crystalline structure, partly
pure white marble, partly dark mingled with wica, chlorite feldspar ectr and re-=
sembling a granitoid rock. Large massive quartz belts are cornected with the iime—
stoneg. Next south of those is 2 broad belt composed of red colored clay slates and
cherty silicious beds most of them broken up intc a mass of rubbish which is mingled
with some concretionary masses of iron ore (see specimens). Soutk of this iron bear-

ing belt follow dark hard silky shining slates of great thickness which form the
higher part of the hills.
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Friday Aug. 12. Mr. Hamilton to Dikes mine past Bast Vulcan, saw the
irregular pocket like distribution of icious banded lean ore
bvelt from the decomposition of which beds the ore belts seem to originate. From thepe
went scross Sturgeon River to exploring pits in Sec.7 where lately new pite have
been opened in which some soft blue ore was found in smell interrupted belts inter-
mingled with the jasper banded lean ores. A test pit has been opened near the lime-

stone but it was too close to it as to strike the underlying strata

.
ent with
tri the blue ore in the sil



Never the less it is certain that the limestone regularly overlies the ore form-
at¥on of this locality and further it is certain that this ore formation is identical
with the Quinnesec ore formation.

Returning I stopped at the exploring pits of Mr. Sackett in the swamp near Norway
The test pits extend from the wagon road to the swamp and exhitit the whole series
of the lean ore formation with narrow seamg of good blue ore,In the northern part.
Phere are still further north slaty banded argillites of light grey cclor found to
underlie the ore bearing series. Those slates correspond in nature with the grey
slates found in Wendels test pits.In Sec. 2,Next to the limestone bluffs and also
here at a distance of about 2 or 300 feet the limestone rises in high Dbluffs con-
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sequently I came to the conclusion that in this localiiy no valuable ore deposits
exist.

Saturday Aug. 13. Sent manvecript of index to myreport tc Jul. Bien Sent letter
home also to Prof. Jones. Afternoon with McMinn to his exploring pits in Sec.3?? and
33. In Sec. 32 he explores N.W. of the Keelridge mine in a depression behind the
Keelridge crest. He worked through a thick series of silurian sandstones but has not
commenced work with the diamond drill %o lower Hurcnian strata. Not far west of the

mentioned locality the Menominee Mining Company has drilled with the diamond drill
through the sandstone but I do not know what depth.

At the Keelridge mine visited the underground work. The adit is through the old
mining tunnel. The newly discovered belt of blue ore is only few feet north of the
formerly worked ore belt.I% emounts in plaves ito pocket like dilatations 50 and 60
feet wide. Further morth are lean argillitic beds of iron bYearing strata which con-
tain an abundance of spar. Further north are lighter colored arglllitic strata sim-
ilar to the slaterock on the north side of Sackets test pits. The same light color-
ed argillites are uncovered east of the Keel ridge in the locality formerly describ-
ed as exhibiting the ore formation with & northerndip.

Diagram

Went to westline of Sec. 33 near 4 post. The mine sunk various drill holes throwsh
108 to 134 feet of Silurian sandstone. Under it usually struck a body of soft blue
ore and then the limestone formation. But in different places not much remote from
each other the sandstone was often from 30 to 50 feet thicker than in others.The
original surface of the huronian rocks at the Silurian line must have been cut up

in high cliffs with intermediate deep chasms.
Disgrem

Sunday Aug. 11. Went with Mr. McMinn to upper Quinnesec Falls by a fine trail
commencing at the railrcad track. Near the Keel ridge mine on striking the river
below the falls outcrops of a dark colored dlorite going round met near the falls
with a 100 feet wide belt of Sericite schists of partly red, partly green color.
See specimens from falls which run over a very thick belt of diorite full of cal-
careous seams and formed of indistinctly defined crystals . Followed the river up
to the rapids. On the way some outerops of schistose dioritic and sericitic rocks.

Below the rapids a large succegsion of micaceo-dioritic schists of greenish green
color and silky lustre, some gofter figsild, others more compact.



Witk these are harder non-stratified dioritic rock masses irregularly imbedded
znd indistinctly defined as &f the half molton schistose masses had irregularly
intermingled with the unsaltered schists. There are also several belis of a gneigs~
cid or granitic rock interstratified and partly intersecting the schistose masses.

Cther seams of the schistose syccession of rock are mica schists with feldspathic
and quartz§se grains or crystsls disseminated. Also dioritic masses of the light col-
ored speckled sort are intimately sonnected with the schists and appear in places
as bulky intrusive masses which connect with the sbhiets in a stresky manner. Similar
beds continue to the upper end of the rapids.

Diagram

Monday Aug. 15. Went with Mr. Jones, superintendent of Keel ridge to his mine.
The ore belt of (blue ore) is few feet north of the lower graded reddish ores for-
merly mined. The belt of blue ore is in places 8 or 10 feet wide but expands ir one
part of the mine to 60 feet, all clean high graded ore. Some wedgelike masses in-
terrupt the ore belt locally and divide it in two belts; in the west part of the
mine is also another rock mass cutting the ore off transversally.

In the eastern open pit the blue ore seam ig very narrow and disappears entirely.
In the east part of the pit $he mixed silicious ores of the southwall and the argill-
aceous strata of the northwall come there close together. In the mine which on the
surface has ledges dipping to the south at the second level the strata exhibit a de-
cided dip northward.

Pgid hotel bill 10 dollars up to aftermoon. In the evening went with train to
Florence.

Tuesday Aug.16. Hotel bill 2 dollars. Started at 9 for Iron River. Arrived there
at 1 past seven. Saw nothing of interest on the way. Rain in the afternoon.

Wednesday Aug. 17. Went over the different exploring pits in Sec. 35 and 36,
T. U3, R. 35. First to pits in S5.W.3 of §.W.% of 36 which I had seen the gpar before.
Several new shafts and drifts were opened there. The formation is on the steep hill-
side much broken up. The generasl trend of the strata is N.N W, Dip S.S5.W. Almost
vertical often arches are met with and also a dip north ezstward. Lowest nesr the
river are lighter colored hard slivery fracturing silico-argillaceous schists , al®o
dark hematite tinged strata. Then follows a hard quartzite banded with seams of good
ore and often broken and re-cemented into a breccia. Large chunky massses of good
hard ore intermingled with the thick-bedded masses. These are upward on the hillside
succeeded by silicious ans argillitic beds(67 feet), richly impregnated with iron

oxyd.

And north of them irn a row of shafts parallel with the formation a broad belt of
good iron ore succeeds which as far as it has been crosscut is in places 32 feet wide.
North of them are argillites of high percentage in iroh mingled with concretionary
seams of good ore and in the pits furthest north graphite schists black quartz seams
and iron ore concretions are found.

A diamond drill is now working under an angle of UF degrees through the thick brec
ciated quabtzites into the hillside but the hole is at present only about 25 feet deep.



Went from here to the explorations in the N W. of the N.E.i of Sec. 36 where
Eigher up the hillsides than formerly was exploped in several shafts sunk a very
large body of iron ore was discovered, so far as known from 800 to 900 feet in length
and in one place 119 feet wide, in another 81 feet. On the west side of the ore which
seems to be the hanging of the almost vertical ledges dipping rather west are argill-
ttic quartzites quite richly impregnated with irén and amounting to a thick series.

Lower on the hillside are the hard massive quartzites of brecciated nature whichwee
found at the base of the hill in the pits in the S.W }. North of the ore belt are lean
quartz sbhists with harder quartzose belts, and also graphite schists are found in
gome of the test pits. But the formation on the hillside is so much jumbled up and
dislocated that the exact sequence of the strata can not well be ascertained. The
strike of the formation is here almost north. It follows the outlines of the hill
range.

On the west side of the river separated by a narrow swamp valley are large bluffs
composed of blackish célored ferrugino-srgillaceous schists of great thickness and
interstratified with harder ferruginous quartzite belts,$he sirats dip west nearly
verticel. The large natural outcrop of ore not far west of the quarterpost on the
east line of Sec. 35 is in all probability a loose mass inclosed from all sides by
lean rather light colored quartz achists. All the superficial strata are for 20 and
30 feet from the surface a shattered broken up mass of fragments in which no regular
dip and strike is recognizsble.

Went {to) the McKenans explorations in Sec. 26, where a large belt of guartzite
mingled with seams and concretions of ore forms a breccia . There are with these
ledges ore deposits of a purer kind connected which probably represent the ore belt
found in Sec. 36 but the openings are not sufficient to prove this clearly. South
of there is a large belt of light colored quartzite seen in outcrops.

Afternoon went to 3 post on south line of Sec. 35 where near the bed of a creek
the ferrugino-srgillaceous quartz schists are largely exposed and in these are qu uite
large seams of excellent hard ore exposed like that in the mines of Sec.36. In other
test pits in Sec. 2. are argillitic guartz schists uncovered partly of red color,
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partly dark dluish, rather hard, and of & banded structure. The strike of these beds

ig in N.¥.W. but many plications are observable. During the night hard rain.

Thursday. Aug. 18. Went with Kimberle and party over the mines in Sec. 36 and
afternoon again to McKennans test pits.

Friday Aug. 19. In Sec. 26. For the night invited to sleep at Mr. Seldens house.
At 5 in the morning Kimberles party left and at 7 I followed with Capt. Stephens.
Went to Broadmanns mine in Sec. 26, T. 43 R. 3U. on the northside of Lake Chicagon.
All over the road we traveled no outcraps

At that location under & thin coatiag of drift the iron formation is found largely
developed with a belt of pure hydrated ore about 50 feet wide besides a large series

of banded ore bearing jaspery strata. The jasper bands are seen very often cross
fractured with more or less dislocation of the ends or the beds are twisted and cor-
rugated . The dip of the formation is about N.W. and S E. with nortnern dip dut the
rock is so much divided by cleavage rocks that its dip and strike is hard to ascertain.



On the south side are graphite schists in a broad belt uncovered . Next north
are mixed jaspery ores. Then comes a H0 feet wide belt of clean ore. The jaspery
lean ores again partly with red, partly with grey yellow or brown jasper. Further
north are gritty siliceo-argillaceous flaggy beds.In the vicinity of the hard flinty
looking hydrated ore belt is a layer of a fine blocd-red soft hematite easily fri-
able with the fingers into an impalpable powder. The beds generally have a nearly
vertical position and in different pits apparently the strike and dip of the strata
is in various directions very oftne abrupitly changing.

For dinner got an excellent venison roast, as tender as I ever eat any. Capt.of
R, Amann o Hn Wahh
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Sunday August 21. lorgen(morning) went to Quinnesec. Hotel bill at Florence 2.00

Monday Aug. 22. Went with Mr. Grey to Lake Fumee following the edge of the lake
through Sec. 26 into the S.W.% of Sec. 75. In 26 I passed the diamond drill which
under-an angle of 45 degrees is borinl imto the hillside first through about 100
feet of red argillaceo-silicious dark red iron-colored strata, then into quartzite
about 20 feet. It seems to me that the ore is south of the drillhole in the swamp.

In the further extent of Sec. 26, the slope of the hill is deeply covered with
drift inclosing large boulders of granite, dlorite and quartzite and limestone. Also
in 25. the southwest part of the southwest % is low ground. In test pits sunk by Mr.
Grey the drift is full of angular fragments of fine blue ore. The ledges have not
been found yetb.

In pits furiher north on the slope of the hill invariably the limestone has been
struck and no float ore on tonm of it, or only little.

Tuesday Aug. 23. Went on road to Lake Antoine unto its division at the S E } of
Sec.2l. Followed thence the eastern road for 350 steps. Thence siruck off from it
towards a row of low bluffs crossing the S.E.& of the section diagonally from S.E.
to N.W. These bluffs are partly covered with drift sand and bounlders but in other
places a thick belt of limestone in a vertical position composes the bluffs.

Northeast of the bluffs on the higher ascending part of the hill slope are many
test pits in which under a deep drift cover silicious and calcareous rocks of light
color are struck in the bottom, which fully resemble the rock beds found in the
test pits north of the ore belt of the Indiana mine.{See specimens of the limestone
in the collection).

From here I went along the hill slope to the Cornell mine. Saw no further ocuterops.
On the high hillside in the N W.4 of Sec. 21 under the drift the Silurian sandstone
ig found in the tesbt'pits and under the sandstone the limestone appears to succeed
as the Silurian conglomerate at the bottom consists princisally of quartzose and
limestone fragments in intermixture with pieces of ore.

In the Cornell mine at present little ore is in sight. But in the section through
the series presented there the irregular distribution of the ore is vplairnly obserwable
It forms seamg narrowing and widening frequently so as to merge in the prolongation
of the strata from a rich ore bed into a2 series of lean silicious banded strata.
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The ore mined is also not confinedto one certain seam in the series but many
such seams are observable of which in the course of mining one is found to wedge
out and another begins to wlden and become productive. The strata dip under an angle
of 60 to the south but in places the dip is as low as Y5 degrees and in others nearly
identical. The strike of the formation leads through the N W.i of Sec. 20, but the
main body of the western continuation of the ore formation is found in the south hdlf
of the S W.% of Sec. 17.

In some of the most southern test pits in Sec. 17 the ore formmtion (lean specular
schigts) with southern dip is well exposed. Further north the silurian sandstone
covers them and is very thick. At the base of the silurian sandstone are ore brec-
clas and as it seems horizontal hematite devposits as stated in the last years report.
No new digscoveries have been made there since.

Went to the test pits near the S.E corner of Sec. 18 and the N.E. corner of Sec.
19 (At Moon lake). The silky shining schists similar to the schists above the lime~
stone formation as seen north of the Norway mine seem to be represented there, s con-
tinuation of similar schists found west from there on the Wisconsin side of the Me-
nominee, but I am not positive about the correctness of this view. Further west is
all covered with drift and no bottomed pits. Northwestward in the north half of
Sec. 18 the diorite forms the body of all the hills.

From there followed an old road which passing the west end of Moon lake leads in
$.S5.E. direction to the side railroad track to Lake Antoine by which I came to Iron
mountain City. Returned with afternoon train to Quinnesec.

Wednesday Aug. 24. Went on road to Norway unto Sec. line between 1 and 6. Followed
that road north to the northwest i of Sec. 31, T. 40, R. 29 and then diagonally acras,
Sec.30 to the N W. corner of Sec 29. On the road through Sec. 30 on the north slope
of the high hill over which it leads are frequent natural and artificial exposures of
grey and blood red sericite schlsts. These are alsc well exposed in the test pits in
Sec.29 on N W. corner. With these sericite schists occur interlaminated quartzose
and calcareo-argillitic rock seams with much mica and ferruginous matter intermingled.

From the N.W corner of Sec. 29 returned to road and followed it to FPime Cresck.
Thence southeast on the brow of a high hill range sending sours to towards the Pime
Creek. No natural exposures but many test pits opened in the S.E.} of Sec. 29,all of
which exhibit grey and red sericite schists besides hematitéc argillites and quart-
zose seams which represent the same horizon as those in the N.W i of the section.
They are particularly well exposed on a newly made logging road leading to Pine
Creek in the S.W.%} of Sec. 28.

From there followed a trall running as I suppose not far from the sec. line be~-
tween Sec. 32 and 33, southward to the water house of the Norwsy mines. The test pits
in the S E % of Sec. 32 which are mentioned in last years report are since been mul-
tiplied and better opened. They show the same geritic and ferruginous argillitic beds
as those ip Sec. 29. And moreover graphitic schists and bended and in a2 sort breceiw
ated mixed Eeyosits, and quartzites are found, interlaminated. They dip regularly to
the south in accordanee with a N.W. trend.

The whole spsce from the limestone cliffs of the Norway mine to the quartzite bdluffs
in Sec. 29 and 28 on the Pine Creek is occupied by these sericitic ferruginous slate
rocks with graphite and quartzose seams, the equivalents of the Commonwealth ore
formation. The limestone belt of the nortnhelf of Sec.32 does not reach to the east
line of the section .
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Thursday Aug. 25. Went to Wauceeda(?). Bxamined test pits in N.E.%+ of Sec.l13,
T.39, R. 28. Deep red colored soil on surface induced the explorers to sink test
pits, They find under & to 10 feet drift horizontal beds of the calciferous sand-
rock and in some places the silurian sandstones which in most instances have a
thickness not less than 50 to 80 feet. I therefore gave the parties the advice to
give up their work as hopeless of success.

Returning to Wauceeda I examined on the way the test shafts of Mr. Ferguson,
sunk near the S.W. corner of Sec 1k, T. 39, R. 28, which are about 50 fecet cut-
ting -through Silurian sandstoneg of white and reddigh color with some intermediate
argillitic seams of full of fucoidal stems and other obscure traces of organic re-
mains. In the sandstones are fragments of a lingula and Trilobite fragments qulte
gbundant. I found head portions and tails of Dicelocephalus some very well vpreservwd.
In other pits on the Brien mine property I cou2d not find any Trilobites in the
sandstone but Scolithus is quite common in them.

Friday Aug. 26. Tant to the S.E corner of Sec. 32. From there followed line U450
steps where a pit with graphite schist is opened right on the line. Dip south. Next
north of it mixed ore belt. Farther north red slates bul same red slates is also seen
south of the graphitic strata near the creek and toward the Norway mine. Went from
there on line to % post through swamp Pagsed on the way large outcrops of Silurian
sandstone. The gquarter post is on the slope of the limestone hill formerly marked on
the map. Its position is in the east part in the south half of the section. Further
west the limestone ridge which has N.W. trend occupies the south part of the north
half of the section..

The limestone ridge is partly composed of flinty quartz beds of a brecciated na-
ture partly of grey compact more or less silicious limestones in nearly vertical
position, sometimes dipping to the north but usually to the south. The limestone ridge
is interrupted on the west side by the bed of the creek, also on the east side of
the section line east of the quarter post where the first outcrops are seen, no morm
limestone comes to the surface. The hill range in Sec. 33 is formed on the surface
of the ferruginous slates and schists of the commonwealth ore formation, as can be
gseen in numerous test pits across this section .

Saturdey Aug. 27. Hired man for 2 dollars, .50 cents for his dinner, .25 rallresd
fare. Wrote to Governor. Sent duplicate receipts for quarterly salary to Lansing.
Asked permission for journey to Europe. Received letier from Dr. Jones.

Afternoon went with McMinn to his esploring pits in Sec. 33 Found in one of the
sandstone strata thrown out of the shafts an abundance of Lingula shells and distinct
traces of fucoidal plants forming large accumlations; also the so-called scolithus
id est vermicular channels perforating the ledges in parallel vertical position is
here observable in the Linguls bearing ledges.

I

The sandstone forms beds from 2 to & feel in thickness with intermediate narrow
ssamg of shaly mabtter. 3cme ledges are perous, scfl, athere elmost 2s compact as a
nnnwtvi+n color almost white, other times red, the red gznd white lagvers alternate

ViilT 2TV QAL Tdie VY AGy Ve w a.verlrnave.

A peculiar observation is to be made here and in other locslities. The lower deposits
are generelly a breccia of ore and jasper fragmenis cemented by sand.



Above may follow a succession of layers of pure sandrock of white color with no
other rock fragments inclosed. Then again a seam of breccia may follow crowded with
angular and quite large fragments of ore and other rock material. Then pure sandstone
layers again and s brecciated seam still higher in the series.

Thie proves that cliffs of the ore formation must have projected in a neighboring
place sbove the bottom and shore of the ovean during the time the Silurian sand stra-
ta were deposited and from time to time such cliffs were broken up and the debris
fell down on the ssndy bottom which afterwards became buried in the sand continually
accumulating around the base of such cliffs.

Sunday Aug. 28. Went after dinner dirner again to the test pits on Sec 33 and
to the adjoining onmes in Sec. 32, T. 4O, R. 30. The interposition of fragmentery
masgses of the ore formation between the series of Silurian sendrock ledges i in
one of the pits particularly well exposed. This circumstance I cmn only explain by
the suggestion that during the time the Silurian sandstone was depesited on the shore
of the ocean,cliffs of the ore bearing roclks projected high above the sand masses
were undermined and fell down in large masses unto the sand bottom and afterward be-
ceme buried under it. This must have occurred repeatedly as we find such ore accumula
tiong at different horizons with intermediate thick layers, free of ore fragments

and even free of iron steln.

Diggram of above.

Monday Aug. 29. Visited Commonwealth mine. Returned in the evening.

Tuesdsy Aug. 30. Paid hotel bill 11.%50. Left for Waceda and T. 41, R. 27 where
new discoveries of iron have teen made. Went with Mr. Hoar, Jr. Was detained at
Waceda not being able to get a conveyance.

Wednesday Aug. 31. Went on hesvy wagon and arrived about 4 otclock after noon at
the camp of Hoar in the N E % of the S E % of Sec. 25, T. 41, R.28. From there to
the test pits the distance ofabout one mile a ridge striking east and west through
the south part of Sec. 30, T. UYl, R. 29 is formed of the ironm formation dipping in
places to the south, in other places the strats dip in a northe i n
strike in accordance frow southeast to N.W.
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The ore formation is in places naturally exposed but generally a few feet of drift
covers the strata which consist of thinly leminated slternating layers of a dark
bluigh mertitic iron ore with granular quartzite seams.In certain horizons the ore
gseams prevail of the quartzose seams are so rich in iron as to constitute a silici-
ous are of about U5 to 50 percent. In other horizons the quartzose material prevails
over the iron particles.

The emposures of the formation are principally in the St of the S.E.% of Sec.30,
in the S.4 of the S W.3 the drift covering is much deeper and testpits i8 feet deep

have not yet reached to the ledges of the formation.

North of this ore bearing ridge is the swampy valley of a sreek and in the north
half of Sec 30 the potsdam sendstone and the calciferous sendrock formation cover
all the surface. Fine cutcrops of them sre seer in ravines.The calcifercus sandstone
is in some ledges full of small corals and ramlets of bryagoa bul they are very in-
distinet and not determinable. The calcifercus sandrock incloseg an abundance of

granular crystals of iron pyrites and sometimes of copper pyrites.



Thursday Sept.l, Went over the test pits again and through the north part of
Sec. 30 which is covered with limestone amounting to the thickness of about 60 ft.

Fridsy Sept.2. Return to Wauceda by foot. Arrived at noon. In the evening with
train to Quinnesec.

Saturday Sept.?. Rainy. Went out to Merrimans camp where by the recent explors-
tions a large series of argillitic schists of iron color and of black graphitic col-
or have been disclosed . The argillites inclose a narrow belt of compact reddish
limesgtone.

Received a letter from the Governor consenting to my Jjourney. Had a2 letter from
Westerman ordering a volume of the third volume of my reports. Lost letter or left
it in coat pockets on - . Sent U4 boxes by freight 3.00 Trunk by express
1.30 paid.

Sunday Sept.4. Took train for home at 4 in the afterncon.

Monday Sept.P. Arrived home.

Wednesday Sept.7. Went officially to Detroit to meet the Commissioner of Immigra-
tion. Expenses 5 dollars.

Freight for boxes paid to H.Hutzel 6.68. Ditto 5.00 express for trunk.

Owe bookseller 60 cts for paper. Bookseller owes me for book 5.00 Ditto Ames.

Several rough diagrams in back without explanation.
D.C MacKinnon Quinnesec. Promised a covy of revort. Ditto Kemps.

Exploration of Mr. Saxten in T.L2,R.2%, S.1 ofS.l of Sec.26. Large limestone bluffsg
and guartzite next to granite. No ore formation seen. Trail from Corys camp.

Mr. Peave camp in T. 47, R.U6, Sec.16. Ashland, Corrigsn house.
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Tuesday May 23. + past 3 in Marquette. Lodged at Tremont House. Preeented
1 copy of the Uth Geological reports to Mr. John Hornby, Vice Superin-
tendent of H. & 0. R.R.

Page of German

Large quartzite exposures on % post on south line of Sec. 31, T. L3, R. 25.
ip north, trend of outcrops E.S.E. On the south side of the quartzite bluffs
hard grey argillitic schists, cleavage oblique to stratification. Dip north.
Below them similar more ferruginous schists and below them flaggy hematitic

lean ores mixed with jaspery or flinty seams , quite a thick belt. Dip north.

Golng on the northside of the first mentioned quartzite ridge we find them
layers conformably overlaid by banded hard argillitic schists similar to those
underlying the quarbtzite, of a bluish tint. Other layers bright red colored from
a large percentage of kematitke oxyd. Thickness visible much over a 100 feet.
Similarity of the rock with the banded siaterock of the 5th group near Negaunee
is complete. Exposures on creek in S.E % of §.E 3 of Sec. 31, T. L8, R. 25.

A similar large belt of slates of partly dark blackish color by impregnatlon
with magnetite crystals partly of lighter gray color or blood red is exposed
naturally and in testpits in the centre part of the west half of 5.W % of Sec.3l
T. 48, R. 25. Dip north. These slates are not a great distance south of the lime-
stone exposures near the Morgan coal kilus which limestone likewise has & northern
dip towards the diorite bluffs. The banded slate rock of the 5th group which is
represented by these beds appears therefore tc be situated below the limestone belt
of this part of the district while in other parts either the limestone is missing
or else these slates are not developed and the limestone lies directly oun the
quartzite formation.

Thursday May 25. Wrote home. Went to Michigammee and thence to LeAnse. At Mich-
igammee inspected the explorations of Ames on Sheldons property. In the shaft they
struck the mixed ore belt of the Spur mine but no lamger seam of clean ore worth
mining. Then they drilled several holes through the actinolite further east but at
a depth of over 40O feet instead of striking ore they struck a2 hard quartzite. Went
a few hundred steps west of the exploring pit to a large mass of chloritic massive
rock belonging to the actinolitic rock series. The rock is in places full of star-
like groups of crystals of margarite. In other places large mica-like but much hard-
er crystal blades and in larger lenticular concretions are disseminated through
the rock mass, besides small black mica scales and sparingly black turmaline crys-
tals. The large crystal blades I suppose to be Otirelite.

Went in the evening after having met with Ames at the Spur mine to LeAnse.
Hotel bill over night 1.50. Bired two horse team for a trip to the slate quarries
on Friday morning.

May 26. Went there with Mr. Swain of Marquette who informed me of having discov-
ered a belt of irom ore on the northside of the Huron Bay slate quarries. The slate
guarries are in T. 51, R. 31, Sec. 28. At the slate quarries the strata have a dip
to the south and a trend from east to west approximately their thickness is very
great, perhaps over a thousand feet but not all of it is fit to be used as roffing
slate.



The cleavage differs from the lines of stratification but the sedimentary strati-
fication is rarely plain enough to be closely measured in its relation to the slaty
cleavage. North of the location in the bed of the creek the lower slate beds com-
tinue bui become harder, less cleavable and in part flinty or Jjaspery.

North of these beds also dipping south is a caleareo-ferruginous belt about 30
feet wide in which the upper beds are a crystalline limestone. The lower strata
are to a great proportion formed of carbonate of iron with red oxyd of iron and
partly with grey sub-metéllic oxyd besides hornblende and aluminous mineral com=
ponents of green or greenish white color. The same time are at this horizon sili-
cious rock masses in a cellulose manner interwoven with limestone or spar to be
observed. And by decay of the ferruginous and calcareous beds, friable masses of
a brownish black rich iron oxyd are found in pocket like accumulation.Below this
irén bearing limestone belt are laminated quartzose argillites alternating with
dark blue colored compact quartzite amounting to considerable thickness.

These are succeeded on the north sids by a very large belt of white quartzite
of glassy compact structure thickness of ot 500 or more feet. All these sirata
have an east and west strike and a southern dip. Further north I did not follow
the rock series which is well exposed in the bed of the creek,and west of it
towards the wagon road to the slate quarries the limestone belt crosses the sec-
tion in its south half. The white quartzite belt runs about across the centre of
the section.

On my return I noticed near the bridge over Silver Creek a large belt of compact
whitish quartzite apparently dipping south. On its north side are blue slates of
great thickness , also dipping south with their cleavage but they are variegated
and strived by lines of sedimentary stratification which acruss the cleavags under
nearly a right angle and dip in an opposite northern direction.

Diagram.
Mr. Swain informs me of an outerop of graphite about in a belt of 100 feet wide
in the SOE.% of N.E § of Sec. 25, T. 51, R. 31. Surrounding rocks slate.

Saturday May 27. Paid 5.00 for team, 1.50 hotel. Went up the creek at LeAunse
extensive slate outerops all along its bed. Slates very fissile but rather soft
and readily decsying on exposure. Light grey on weathered surface. Strata according
to cleavage. Dip south under a not very steep angle. Lines of stratification{sedi-
mentary) sometimes visible and then crossing cleavage under an acute angle. Direc-
tion likewise %o the south.

Diagram

The series of slates exposed in cresk in rsgular sssion ery la
less than one thousand feet. Character of rock in sll that thickness uniform. At
10:45 fith railroad to Michigammee. Went from here to the newly opened mines in

Sec. 26, T. 4&, R. 31. The locality is about 4000 feet southwest of the Spur mine.
The strata all dip south in conformlity with those of the Spur. The character of the
rock series is very similar to the pyritous and graphitic series connected with the
Commonwealth ore.Another portion is soft ochreous, also calcareous.Bometimes banded

silicious strata alternating with ferruginous seams inclose the actual ore deposits.

ion is v



From all observations I am so far able to make this ore bearing formation has
its place on the actinolite schists of the Michigammee mine and on the micageo-chlor-
itic garnstifercus schists exposed near the railroad track there, but below the mica
schist formation on the south side of the west arm of Lake lMichigammee. Returned to
Marquette Sunday May 8.

Packed and labeled specimens in the forenoon. Bought wrapping paper 30 cts.
1 bottle of writing fluid 50 cts.

Went in the afternoon to N W.3 of Sec. 22, T. 48, R. 25. Re-examined the slate
outcrops there which are intersected by a dioritic or perhaps augitic dyke. The
slates are hydromicaceo feldspathic, pale greenish colored. They make transition
into the hydromicaceous schist of lighter yellowish color which I formerly describved
as novaculitic. These beds have considerable resemblance with the thinly laminated
gsericite schists below the upper Quinnesec Falls.

Some of them have likewise birdseye structure from intermingled nodules of glassy
quartz. With shese sericitlic or novaculitic schists are darker green colored schists
associated particularly on the north side of them which make transition into genuine
dioritic schists and these inito massive crystalline diorite. Further west is a large
dyke intersecting them, of chlorotic-dioritic composition, dyke about 20 feet wide
in plsces sending out branches.

From here went along road to Steinbrechers farm passing the low knobs which con-
sist of augitic massive dyke rock connected with schists of dioritic nature. Thence
to the knobs in the S.E.% of Sec. 16 where abundant granite dyke intersects the di~
oritic schists. The granite is obscurely defined red feldspar inbedded in a laminar
disposition intc a hydromicaceous mother mass and mingled with green chioritic-horn-
blendic material.

The lamination of the granite dykes is paraliel tc the inclosing walls. The ad-
joining dioritic schists are more or less distinctly crystalline consisting of horn-
ende and plegioclas. These schists agein are gradually merging inte massive cyys-
talline dicrite. At the same locality is also a darge sugltic dyke intersecting the
strate and beiween the dioritic schists a several feet wide seam of laminated quartz-
cse lean magnetic iron ore end magnetic quartz schists is observable. These schists

conbain besides magnetite muckh iron pyrites.

Monday May 29. Went to Negaunee. Saw Fileys shaft and drill holes by which he
ascerbtained the existence of hard ore beneath sbout 12 feet of drift in the valley
where the road passes towards the Cascade mines. The specimens brought up by the
sand pump are & feir quality of hard specular grenular ore. The shaft is at present
not yet deep enough to see the ledges exposed.

Fror here went north to Gaffneys property where at the bage of the ferruginous
schists belonging tc the fifth group a shaft is sunk through about 25 feet of drift
velow which a massive dark colored crystalline disbase is sitruck which ie spparently
identical with the disbase dyke described as occurring in the hematite mines of the

Jackson property. Dinner at Jackson 75 cis.

Tuesday May 30. Paid hotel bill 9.00, 2.00 per day. Made witkh Mr. Hall arrange-
ment to be Thursdsy evening in Republic. Went to Michigammee. Bought yesterday of
Westein 6.00 worth of minerals paid 3.00 with my book. Left at hotel 1 trunk.l bag
1 satchel, 1 bale and a box with specimens. !



11 otclock in Michigammee. Regen (rain). Went to testpits in See. 25 . Under a
cover of a thick stratum of boulder drift with immense tlocks of actinolite schists
and large gneissoid or granitic rock at the depth of from 15 t¢ 30 feet.In numerous
testpits the brown hydrated ore &f the Northampton mines is uncovered. It is partly
soft ochreous partly in hard lumps occupying about a belt of from 5O t6 100 feet
wide without scarcely any intermixture of silicious bands. The div of the strata
is southward.®n their northsidé are silicious grephite schists likewise constituting
a quite thick belt, but its actual extent is not seen.

The ore bearing strata extend almost down to the bed of the river but in the test
pits is not to te seen what kind of rock succeeds the ore on the south side. Thg-hills
on opposite side of river are drift covered but in the testpits in Sec. 20, souvh
of the ore silicio-ferruginous schists similar to those connected with the Common-
wealth ard Florence ore belt are denuded in some testpiis scuth of the ore.

Disgram. Supposed succession of rocks from Spur mine southward.

Wednesday May 31. Rein in the morning. Went to office of Michigammee mine. Saw
drill cores of several boring experiments in the valley on scuth side of railrocad
track obliquely directed north under an angle of about KO degrees to a depth of
850 feet. All the upper 600 feet were found %o be garmetifercus chlorites shd bandel
ferruginous quartz schists. Many of the strata brecciated just like we see vlocks
strewn over the surface. The lower 200 feet were more actinolitic than chloritic
tut likewise banded with thin ore seams, sometimes with prevalence of the ore,other
times the actinolite pre¥ailed or quettzose seams set in. The actual productive ore
formation was not struck. Went with 11 ofclock train te Clerksburg.

Qutcrops near Clarksburg Station partly banded, partly massive but distinetly
exbititing a former laminated structure penetrated by actineclite. Dip north at the
station but on the rcad a few hundred steps west the strata dip south.

Went to Conrasds mine. They drilled there in several places to the depth of 4 and
500 feet. One drillhole north of the old workings of Conrad was directed obliguely
towards the hill. It went for most of the distance thrcough chleoritic quartz schists
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and then went intc quartzite but was not sunk through it. The cther two holes arse

located on the diorite knob south of the newer shaft eastward. Most of the distance
the drill went through diorite and then intc quartzite as it was directed northward.

Went then around the large diorite hill in the elbow of the river and crossed
over tc the quartzite hills south of 1t.(See last yeers description.) This quartzite
probably represents a quartzite belt of the 5th group. On its scuth side are test
pits opened in which garnitiferous mica schigts in association with a brown sili-
cious iron ore are struck, which ore resembles the Northampton ore.

Returned to the Station and went to the high dicrite knob southeast of Clarks-~
burg near the branch rocad to the Boston mines. At its foot a large quantity of
ferruginous actinolite schists are piled up which probably came from the old Mich-
igan mine. The diorite is 81l round inclosed by a mantle of handed schists of the
5iL group. The gtrats f2ll uniformly away from the hill znd in the contact between
the stratified rock and the dicrite it can be observed that the dioritic mass in-
cloges large fragments of the stratified which plainly proves the plasticity of the
diorite when the upheaval Yook place or even before. Went in the evening to Humbold
to stay over night.



Thursdey June 1. Railrcad cut to Northampton first conglomerstic quartz schist,
quartzose actinolite schists almost vertical but rather dipping south, about 100
feet disclosed. Then covered with bog iron ore 60 steps. Thence about 100 stevs
black quartzite interstratified with quartzose graphite schists, covered again 211
along the railrcad unto Northampton mine. Just scuth of it some black slates seen
in an outcrop, dip north, almost vertical. Ore belt large, not well distinguisheBdle
from the silicio~ferruginous strata above and below it.

North of the Northampiton mine is another mine which evidently represents another
belt or a repetition of the strata by folding. On the north side of the Northampton
ore belt are black slates bpyond which the other northern mining pits are opened.
The strata are very much broker up and theiy dip is not positively ascertainable.

I¢ varies alsc in the pits and torsions,and mincr folds of the sirata are visible.
On the north side of this mine which I suppose is called the Pasko mine are ageain
black slates and north of it a large belt of blackish quartzite crops out.

4% the D'Alaba mine about the same conditions exist.®n the north and south side
of it are black slates. The southern slates continue for sbout 200 steps or over and
then an underlying quartzite belt crops out near the farmhouse. Further south no more
outcrops until we come to the coal kilng a2t the Champion furnacé.

There we see again a large belt of blackish quartzite, dip N W, Beneath is are
dark quartz schists which in the lower horizon merge into actinolite schist which
forms the declivity of the bluffs at the furnace. Going from the railroad depet up
the road towards Champion mine we see on the hillside some testpits from which red
soft seridide schists are dug out. Further up the road are more quartzose sericite
schists. Then come ferrugion-arenaceocus schists with irregular shaly cleavage. Further
up the hill are outcrops of graphitic siliciocus schists.

From Chempion location going along the rsilroad eastward we see close to the
right ¢ld pits in which some iron ore seams are mingled with actinolite schists
which seem tc be the lower actinolite belt. South of the Champion ore belt further
eagt on the railroad we come to some cutcrops of the gquartz schists of the upver

upper actinolite formation which at the Keystone location forms prominent knobs.

South of the mines and south of the quartzite belt that covers the ore, this
breccia consists of laminsted schistose messes of z micaceo=chloritic and feld-
spathic mass which laminated rock is broken up and contorted into chaotically inter-
mingled fragments.

Disgram

itermingled with these are dioritic blocks, gresnitic and quartzite blocks of
considerable size angular and rouanded, Some portions of the schistose mass are chlor-
ite full of little garnets. The whele rock appears like o melted mass or at any rate
it must have been once highly plastic and became in this way re-cemented most solidly.
The schistcuse mass often is partially transformed in a genuine coarsely crystalline
diorite.

o nm e

In the morning when I followed the rcad from Washington mine to the Champion mine
I pessed first on the lefthard side a ridge of the lower actinolite. Further on the

road passed a diorite knob on the right side. Then come the banded schists of the
upper actinclite formetion.



Some distance north of the road they are in close contiguity with the diorite
and make immediaste transition into it, portions of the schists being transformed
into a coarse diorite which still retains distinct traces of sedimentary iamination.
It is rich in celesper and often exhibits a brecciated structure but not as coarse
as the corresponding strats north of the Keystone mine.

On the left side of the road the lower actinolite forms a high ridge whisgh ac-
tinolite incloses irregular masses and seams of garnetiferous chlorite garnets of
large size.

Went in the evening over the Republic mine hill. Observed in the red jasper banded
mixed ore not only the lenticular shape of the bands of jasmar ore or of the ore but
in certain places the jasper bands abruptly disappear and s homegenecus body of ore
extends for a certain distance until ageir the jasper bands set in. In places alsc
the entire jasper banded lean ore mass changes intc a whitish gmartzite impregnated
with epidote in the continuation of the same ledges. Also locally a breccia of the
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jasper banded lean ores cemented with such light colored cpidetic guartzite ccours

And further on, the same belt of ledges is agaln regular and undisturbed.

Chippews mining property. Granite diorite gneiss, separate ridge, narrow swanp.
Quartzite 25 steps. 37 steps covered which is in other places seen to be filled by
mica schists and garnet bvearing rock, then banded mixed ore tearing r rock(quartz)
60 to 80 feet. Iron bearing rock belt 100 feet.

Cannon property. Quartz dip to riv 1%. Quartzose umica schist in sev-
eral varieties, large belt. Hixed band with lenticular seams of mica
schist inclosed 50 feet, laminsted micacecus quartzite over a 100 feet. These trend
aw . R

K.W. to 5.E. Dip N.E. Laminated hard sub-dioritic quartz schist inclosing blocks
of diorite or concretionary masseg of it ®B0 feet. Trend almost north and south.
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In part of the rock, or I may say the maln mass of it is a quartzose fine nrained
ca schist which in places changes almost ent
)

mi
or incloses large irregularly defined Dblocks
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it. In other places 2 sinmilar tran-
artzite diorite granite with miecs
schists cemented occurs . In following this singular brecciasted massive rock belt we
find near tae S.E. corner of the Erie location granite knobs forming the continuation
of this Dbel
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Friday June 2. Walked from Republic to Erie mine which 1s the N.E.% of the N.W.%
of Sec. 23, T. 47, R. 30. Looked on the way over the Kloman mine whose structure is
very simllar to that of the Republic. The strata are almost vertical. Siratae trend
K.§. 6n the $5.W. side a large belt of gquartzite, then a belt of micaceous or hydro-
micaceous schisbts more or less impregnated with ore, then banded ore belt in which
seams and lenses of the pure specular ore occur. 85.W. of the mines are disrite knobs.

Diagram

As we go on we pass abandoned Metrophliten mine where some fine specular ore iz
taken out but most ore is badly mixed with quartz. Then comes Winthrop mine or Wing=-
low mine 7, where a deep large shaft is suuk ints the pervendicular layers of the
mixed ore formation. Very few steps from a granite knob at the Stanard mine and other
abandoned locatisns the mixed ore belt with some good but narrow seams of ore is seen

exp?sed and on its N Z. side a belt of quartzite and of shining fine greined mice
schists which by degress merges into a micaceous quartz rock. &



We come then tc the Erie and Camnon lscation. The Cannon location included all
of Sec. 22 with exclusion of the N E § of the N W §, which is the Brie location.
Took dinner with Mr. Wright of Toledo. Went after dinner across the river into
Sec. 22, where in the S.E 3 of the 5.W § 2 great many old excloring pits of the
Chippewa Mining Co. can be sesen.

A broad belt of mixed ore but very lean 1s encountered first. Dip towards the
river and strike of formation parallel with the river. Under this ore bearing
quartzose rock belt ere garnetifercus mica schists and brightly shining mica schists
of silvery color alternating with micageous quartz schists of considerable thickness.

Further on across the formation a large quartzite belt fellows over a 10C feet wide.

Then a narrow swamp follows across which granite hills rise with belts of gnelss
intermingled ina tortucus way. Diorite masses intersect the grsnite.

Jiagran.

We follow a trail inty Ssc. 21 where the H. &£ 0. R.R. Co. has ovpsned testpits
all serozs the formation in which the befors described succession of sirata is
seon. Nowhere a show of aluable ore deposits. Retura to Erie location. On the
dividing line between the Erie mine and the Cannon property the. sirala are in a
remerkably confused dislocation, mica schists, garnet rock inclosing large masses
of the mixed banded and brecciated ore formation.
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Qunday June 4. Went to Lighthouse Point. Examined the slaty hydro- micaceo s
schists inclosing quartzose concretionary seams and in certain seams imprez

with oxyd of iron, thickness not accurately detsrmined but guite Cunsiﬁ abl
Hext north of them are dioritic ahisrs by degrees changing into massive 4l
of light greyish color full of reticular seams of calcspar and showing dis
traces of corrugation and torsion in a plastic condition. They are interse
by an olive green aphanitic dyke of very irregular itransverse course and not X

béud.l-.ug a few fest in widtn
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North of these is = belt of novaculitic schists and further on dioritic schists
and messive diorites conbinue norih unts the lighthouse point quarry. In these di-
oritic schists several dykes of granite partly parallel with the strata, partly
tranaversal to them ave found inclosed at the Lighthouse Polnt: one of thess on
the south side , snother on the north side of the lighthouse. The northern belt I
have previously described in my report as a granite-like stratified rock seam, bul
I have now ascertsined to full evidence the intrusive granitic nature of this rock.

1% intersects the strata in several places transversally. It is laminated parallel
to the dyke walls and cleaves ints very sharp angled regularly rhombical pisces.
The large augitic dyke of the lighthouse point is sufficéently well described in

former veport. Colleected goscimens of thege ﬁvurpa with adhering schistose wall.

A iri

Ion&ay June 5. Seant 1 shirt 2 pr. of socks and 3 collars to laun&ry at marquen e
Y I3 Yy 2 e o do P e o e o
Paid hotel béil 5.00. Railroad fare to Quianessc $4.50. Arrived at Quinnessc at

6 otclock in the evening.

Tuesday June 6. Wrote to Mr. W.B. Lindley for a pass over the road.(Marvin
Hugnitt, President of tihe company).
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Went in the morning to diamond drill in Sgc. ¢ where previously ssveral other
drilling experiments were made south of the limestone biuff. The present borings
are made by the Briar Hill Co. One hole was drilled about in az line with the
powder house and 200 steps east of it the rock ledges were struck aboul 35 feet
below the surface. Tne boring went down about 200 feet under an angle of about
RO degrees to the north.

First light gray and reddish colored hydro-mica schists of a somewhal gquartzose
intermixture were peﬁetrated Next comes a hard ferruginous quartz schist inclosing
iron p‘y‘rites. Then follow dark blackish grey uyuromca schist of b.lw lugtirs.Soms

of the layers full of reticulated seams of white kaolinite of glassy quartz and
pyrites, depth 200 feet.

The presently worked hole is about 60 sisps north of it and about H0O feet south
of the limestons biufis. Upper layers aboul like the lower in the first hole. Lower
a blackish hydro-micaceous grﬁphitic schigt laminated with thin quertz seams simi-
lar Yo the rock in the railroad cub iz Sec. 24 west of Chapin mins. Then a harder
brecciated gaurtz schist of blackish color, full of iron pyrites and seamg of
Kaolinite. Lower at a depth of 300 feet from surface is a hard dark colored varig-

gated quartz breccia charged with iron pyrites.

Went in the afternoon with Mr. Foster and Capt. Jones to the Iron Mountain City
where g continuation of the Chapin mine ore belt has been discovered on the Ludingbon
mine property, $.B.% of Sec. 25, T. 4o, R. 31. The belt of pure ore found the
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!4-0 to )u feet of the same blus soft
This ore belt just passes the corner{s.? ”5' J of
0 at which place the Briar Hill Co.

under about 15 fe
quaxxt as in the
the N.W.% of the S W.%
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is now ar;;;ing ts6 strike northern slope. They are down about
100 feet and went through a compact quartzite micaceous iron stalned quartzite and
white argillites. Continuation of the boring subsequently to be noted. At a depth
of 300 to 340 feet argillites of light iron stained color, quidé compact.

Diggram

Weddesday June 7. Went with Mr. Alward to testpits in the N E & of N.E £ of Sec.
31, T. 41, R. 30 little digtance from Bad Water village. We find there in a ravine
between two high disrite bluffsg close to the river a series of calcareo-ferruginoud
and actinolitic strata and chloritic schists. They dip south in a nearly vertical
position. The chloritic schist are on the north side as footwall. Some narrow seams
of a silicious hard ore are mingled with this formation, but I have no falth in the
existence of & valuable ore deposit here.

We went from here on to the N E § of the S E.4 of Sec. 5, T. 41, R. 30 where Mr.
Breitung is exploring. A large biuff running east and west about through the centre
of tuz.ﬁ S:;uth L.&alf Gf the sect vion c;u.scu. b:y’ & Si"am? o) ¢} u.ub uu‘ft}}ﬁiﬁu a&d dipp
north in a nearly vertical position consists of dark colored banded jasvcery
ores. These inclosse softer bands of highly ferruginous quaritz schists impre
with martite granmules.
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South of this a large belt of white silicious actinolitic and micaceous crystal-
line limestone succeeds and next north of it some large bluffs of massive bedded
light colored quartzites are the last seen exposures. Thence south platesu lands
extend strewn over with boulders.



Ore testpits in ¥ B § of N.E § of Sec. 31, T. 41, R. 30. in a ravine of two
diorite ridges. Dip SOUuh, strlke east and west. Went slong Felch Mountala from
Bad Water village. Branched off near the south line of Sec. 8 and went %o east
nalf of S5.E.3 of Sec. 5, T. 41, R. 30

Thursdey June 8. Worked in the office in the morning. Afternoon went with
McMinn to Indiana mine. Examined the cores from drill hole sunk in the bottom
of ore shaft under an angle of 7O degrees towards the hill. Total depth 177 feet.

Beneath the ore deposit varicus dark ferruginous schi softer harder and
most of them delicately laminated , Sacceeded.!n the lower part of the hole they
were softest and on exposure rsadily decomposing into a clay mass. Beneath these
layers reddish white colored silicious limestons was struck which resembles the
ordinary Huronian limestone of the envirous.

Went from here to the limestone bluffs in south part of Sec. 22, T. 40, R. 30,
north of which argillites and Jaspery lean ores are exnoged in t%st')its- Theace
past Lake Antoine mine which is abandoned to testpits in Sec. 17 §.W.%. There is
Silurian limestone found in testpits above the ° ®jlurian sandstone. Lower down the
hill are mesny testpits in which rich jasper banded lean ores are exposed in a large
belt. Their dip is south.

On south side of thew gquarizoso argillitic iron schists of various intensity
in impregnation with red or also with specular oxyd. The more south the more ar-
gillaceous they become. No tracé of an exposure of an overiying limestone o
quaertzite belt seen. West on the same slope are the sericite schists opene
pits of Frederick.
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Friday June 9. Went to Wauceda and back by railroad $1.00. Visited mine in Sec.7,
T. 39, R. 38. A new shaft sunk further south than the old one to a depth of about
65 feet, then drifting south U5 feet all through sandy red slaterock. Then sunk
from shaft a whince 40 feet desper and drifted 104 feet northward across the mixed
ore belt. Yound several seams of fine blue ore but they are so irregular and so
much intermingled with jaspery seamg that their profitable mining 1s much hindered
although as to quantity of good ore the mine could compare with meny others worked
with success.

Convinced myself on this trip to f&ll satisfaction of the older age of ors form-
ation than the limestone which forms a broad belt by being folded up into a syn-
clinal with the sides so compressed as to be parallel and dipping in the same directi
ion.
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knob consisting of the Lake EBanbury slates
formation and limestone Belt from ¥ 5.E. to

& s close to the river
S.E 4 of Sec. 13 a hzgu ab*uptﬁy rising
trending strictly parallel with the ore
WHNW.

Walked across the north half of Sec. 18 and 17 on the plateau~like drift covered
area supposed to be underliaid by the ore formation as north the limestone and south
the Lake Hanbury slates can be traced in outcrops and by several testipits in Sec.

17.
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Also the silicious and argillitic beds of the iron formation have been proved
to exigt. The 0ld Brien mine is again tried to be reopened and some work is done
there by hall a dozen laborers and a steam pump but I cannot see much encouraging
signs for a good mins.

Saturday June 10. Went to Norway. 20 cis. Dinner 50 cts. Return 20 cis. Exam—
ined the Cyclops and Norway mines. The Cyclops has opened N.W. of the old opening
a pit exhibiting a large belt of soft blue ore, dip south. North of it are sandy
schists partly light colored whitish, partly mottled with red or disseminated with
granules of martite. Also dark ferruginous granular quartzite seams alternate with
these schists. Lower succeeds a jaspery brecciated flinty guartz rock of dark brown-
ish color mottled with red which exactly resembles the cores in the drill hole of
Sec. 2. near Quinnesec sl & depth of about 300 feet from surface.

Following thés ore belt eastward it swings in an arch around the circumfersnce
of the hill and terminates in the Norway and Saginsw mines considerably north of
its position.

Diagram

Went over to Sackets explorations and those of the Briar Hill Co. These two lo-
catiom are one continuous series of rock beds but it meems in the western part the
iron oxyd although equally abundant as in the eastern part is not concentrated into
larger seams of pure ore which in the Briar Hill location and adjoining Curry mine
is the case.

The lower next bed adjolining the limestone on the north side are grey banded
arzillites with more or less iron partly as grey martite granules partly as red oxyd.
This rock differs from similar rocks on the south side of the ore formation by a
more gritty dry nature while the others are fatty. The Silurian sandrock covers
these beds locally in great thickoess and partly perfectly free of coloring matter
and in solid ledges which would answer a very good purpose as building stone. In
the Curry mine the ledges are much twisted and strike in a part of the pits north
and south. Dip east.

Sunday June 1l. Went in the afteracon with Mr. Buel along the rsilroad track to
the Indiana mine. Observed the large exposures of limestone salong the creek and
further on in the swampy valley again some outcrops of the limsstone belt with in-
terlaminated silky shining grey schists and also seams of a sandrock likes quertziae
more or less calcarecus. The strata dip there north. Some of the limegtone is dark
grey. Other beds are light rose-cclored. Buel is sinking a drill hole in front of
the limestone bluff., Went in the evening to Floregee . Hotel bill $10.00, R.R. fare

70 ets. Omnibus 25 cts.

Monday June 12. Visited the Florence wmine. Ascending the hill on the main roed
graphitic: and pyritous quartz schists more or less impregnated with iron and in part
of silky shining sericitic nature form the surface strata on the north side of the
mine. The ore telt is now very pleinly exposed in the pits of the mine, is about 50
to 60 feet wide. Its footwall is a ferruginous quartz schist which én the southern
side becomes less quartzose and more slaty in its nature. All strats dip under a High
angle to the northeast. Trend N.W. and §. The hill rew extends in that direction
across the N.E.3 of Sec. 20 and the south paru of Sec. 17.



The productive ore bvelt appears to be more near to e sunmit part of this ridge
than to its north and basal slope where most of the testpits have been sunk. In Sec.
17 at the west end of Mr. Hsrveys explorations are large masses of the mica schist
formetion, Incumbent on the ore bearing rocks but I could not see actual ledges of
them. The north side of the ore bearing series is always composed of red sericitic
slates.

Afternoon went agein over the same ground. The hill range extends from the Flor-
ence mine close up tc the Brule znd is on the north side for a part of the distance
followed by a parallel ridge of diorite, closely adjoining the ore bearing rock ser-
jes in which latter not far from the outcrops of the diorite seversl belts of hard
gquartzite are found interlaminated with the ferruginous grayhitic quartz schists.

In the north part of this range indications of an iron ore bed are not as well devel-
oped as in the south pars.

Tuesdey June 13. Went with reilrcad t¢ Crystal Falls. Hotel bill
R R. fare to Crystel Falls 6% cts. Hotel $1.00, return 6% cts.

e

‘lorence $3.50

Below the Falls sbout £ of a mile on the hill side a new village sprung up since
ny last visit of the place. The situation is near the centre of ¥ E % of Sec. 29,
T. 43, R. 32. Iollowing, the railroad from village to the Falls we come to a cut in
which first 2 space 210 steps wide is occupied by nearly verticsl ledges of a hardfine
grained dark bluish black slate, some of it nearly fit for roofing slate. Trend of
formation N W. Dip S.W.

Thence & space of about 100 steps exhiblits no ledges but then again for 80 steps
similar slates with interstratified quartzite seams continue and gradually whange
treir nature intc a more splintery cleawing schist of dark rusty irem colored, full
of quertzite seams and charged with iron pyrites and into a regular graphite schist
which belt is about 300 feet wide, and forms the hanging of an ore belt cropping out
at the falls in a width of about 10 or 1% feet but widening under ground.

The footwall of the ore is formed by a dark splintery fracturing quartz schist
impregﬂatea with iron rust and with pyrites. It forms the barrier at the falls and
ts bended ledges asmount to a belt of aboul BOC feel as far as the exposures go

The strata in a general way have a very regular uniform strike to the N W. and
$.W. dip but locally very great disturbances and deviations from this rule are no-
ticezble. The ore belt at the falls consists mainly of s hydrated brown ore and of a2
soft red hematitic ore bubt also & bright hard specular ore cceurs in nsrrowsr con-
cretionary seams asscciazted with the other ores. The ore belt extends acruss the
river intc the S E % of S E £ of Sec. 20 and into the south half of §. ® & of Sec. 21,
while westward it is traced by testpits all along the north half of the Suhth nalf
of SW 4 of Sec. 20 and the § E § of Sec. 19.

The Briar Hill Mining Cc. is just opening this latter locelity end the amount
of ore go far discovered is very greabt, a belt over 100 fest wide. ¥ound near the
Falls a large bhoulder of the mica schist formation full of Staurciite crystals.Thisg
confirms my belief of the identity of the mica schist formation of this district

e
with that of the Michigamee district. Returned to Florence in the evening.

Wednesday June 1l4. Went with Mr. Fischer to Keys lake an? environs. Took read
through Sec. 20 and 19, T. 40, R. 18 into Sec.2u,23, and 22 of T.40, R. 17 as marked
on the map.



Fischer opened in the N.E % of Sec. 22 a great meny testpits across the forma=-
tion of rlmost verticsl ledges of the ore bearing rock series. Strike N.N.W. Near
carp not far from east lire of Sec. slaty argillites of bluish grey or intensely
tlood red color and varizble in hardness of sericitic or more gritty silicious
charscter, form a large belt about 500 to 60U feet wide. Some quartzite seams
are interstratified and in places a lean hnematiiic oxyd forms narrow seams.

Next follows a2 glassy quartzite easily cleaving in irregular fragments some
iron ore mixed with it. Then a green hard schist probably a decomposed dioritic
schist as with it more massive really dioritic rock masses occur. Beyond we fird
again red colored slaty argillites harder or softer and a belt of lean hematitic
ore which however is at the surface all in fragments and no true ledges visible
in the pits. As a footwall follows graphite schists full of iron pyrites, then an
thernation of red argillites with graphite so as to form a succession of 500 to

00 fest.

Tris succession of beds represents in all probability a repetition of the stratz
by folding. The pite extend over a space § of a mile in width. No sign of a vsluable
ore deposit here. By driving across Sec. 2U we found a good many testpits opened all
principally exhibiting red argillites and narrow quartz belts. Near the west % post
of Sec. 24 and in 23 a large belt of quartzite of laminated micacecus character
forms & prominent ridge. On its west side are graphite schists, red argillites with
narrow belts of hemftitic iron ore disclosed in many testrits. At noon rain and
thunderstorm. Returned in the evening. Bought wrapping paper, 20 cts.

Thursdsy June 15. To 8.B § of Sec. 16, T. 42, R. 32. Camp of Mr. Tobin situated in
N E % of $W.5 of Sec. 16. From here testpits in a § E. directibon across the forma-
tion which strikes a2lmost north and south. “ips under high angle wegt.Mear west line
of section a parsllel ridge of granite knobs. From cawp for about HOO steps alwost
exclusively red slates of variocus shades and hardness with some harder gritiy rock
seans. Between them follow dark grey schists banded with quartz sesms in a belt of
congiderable thickness. Gradually they change into graphitie guartz schists with
some thick seams of quartzite interstratified which here and there incloses brown
5

Further on grarhite schists again and light cclored silky shining fibdrose hard
schists which lay next to an ore belt of excellent quality principally a hard grape
ore, thickness of belt not yet asceriained. This is on the margin of s shallow de-
pression in which the ledges are lost under the drift. At least a hole 60 feet deep
wags 8till in drift sand. Frow the other side of this depregsion the base of the gran-
ite ridge begins to ascend from the ore pit to ocutcrop of the granite a distance of
5CC steps.

From the granite knobs we went S.W. to S W. corner of Sec. 21 where a cluster of
other granite knobs projects over the drift:platesu. Thence without meeting with any
suterop we went 8 E. following the bed of the creek from centre of Sec. 28. Found
large outcrops of the mica schist formation beginning near the north line of Sec. 34,
mica gchists hard fef@spathic., Other seams softer more prevalently micacecus. Staurc-
lite crystals in certain beds very abundant. Some layers brecciated. The mica schist
formation covers almost exclusively the surface of sections 33,34 and 35 and Secti@ns
3, 2, and 1 of the adjoining southsrn town.
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From Sec. 3& returned across the south port of Sec. 28 over pine plains. Turned
then S W. towards the rzilroad depot near the centre of Sec. 31 where a row of hills
extend northward slong yhe course of the creek. All these Rills consist of a dark
iron and graghite colored quartzose slate rock identical with the uyritous quartsz
schists forming the footwall of the Commonwealth ore formstion, all over the dis-
trict. Strata nearly verticzl. No other rocks seen in contact.

Fridsy June 16. With Mr. Tobin to exploring pits in Sec. 5, T. 4o, R. 31. North
of Lake Mary went up the wagoﬁ road to Crystal Falls until the bridge across Paint
River in N.E corner of Sec. 4, T. 42, R. 32. Bridge broken down, cressed river with
wagon road, leads from there east through north part of Sec. 3, 2, and 1. On the way
ip Sec. 2 and 1, several outcrops of diorite likewise dioritic outecrops along Michl-
games River in Sec. 31 and 32, T. L3, R. 31.

These latter diorite hills are on both sides of the volley surrcunded by a mentle
of the iron bearing rocks of the age of the Commonwealth ore formation. In the test
vits of Mr. Tobin whickh drove 2 tunnel into the strsts in N W + of N.W § of Sec.5
T, 42, R. 31 the nesrly vertical rock beds dip B W towards the hili. First comes a
large series of red argillites, some of them nighly micaceous. Incumbent on them 1s
a belt of mixed ore composed of quartzose seams intermingled with hydrated brown ore
like the Gommonweslth ore. Belt of mixed ore about 50 feet wide. Then silky shining
variegated hydromice schists. Further the tunnel did not perstrate.

On opposite side of river are other explorations going on. Strate the same and
o that on this opoosite side the variegasted hydromicacecus argillites
are nearest the river as a hanging wall of the mixed ore belt and behind thie the
red micaceous argillite follow. There is little prospect for valuable ore dsposits
here. Returned to Florence.

Saturday June 17. Went with a hired man to Sec. 17 end 18, T. L1, R. 31 up to
mouth of Paint river. At the falls the strats have an east and west trend and dip
under a high angle to the south. Specimen No.l . The mica schist formation in hard
compact layers of grenular quartzite like appearsnce forms here a belt 3 or 400 feet
in trickness. 300 steps down the river are high bluffs composed of softer schistose
mica schists, alsc several hundred feet in thickness. Specimen No.2. Then follows
another large belt of hard micaceous rock marked 3. No. Y is similar, more gritty
argillacecus. No. 5 fine grained silky shining mica schists of grey color, also a
very large belt. Then follow other slaty rock ledges of various color and grain
marked from 6 to 19 in succession. Specimens 2C and 21 are in close cosnection

ith the diorite. The aggregate amount of all this series is not less than 25 hundred
feat.

fhe further exvosed rocks are greenish schists partly wicacesus and resembling
a decomposed dioritic schist and these are in lmmediate contact with nagsive diorite
of a more or less micaceous or chloritic character:BThe seversl places along the
river bed down to the seetion line of 17 these diorites receds from the embankmenis
and the slaty or schistose bed before described outcrop again.

In these slaty series several belts are richly impregaated with iron even seams
of hematite are intermingled besides quartzose veins. I explain the structure of
these outecrops as being in an overtilted position. The beds nearest the diorite

being lowest and the mica schists at the falls highest although according to the

dip of the series they had tc be the lowest. Paid $2.50 to hired man.
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Sunday June 18. Dark, reiny. Hotel Bill $7.00. Afternocn went to wuinnesec with

Tsabher very oold .

train. Found letter from oowne.

i
G
-y

Monday June 19. Went with Mr. Foster to drill in W.W .3 3
2. . Poring most a he way to depth of 340 feet through argi ic schists whic
R. 30. Poring t all th v to depth of 340 feet through argillitic schists which

2

are unfortunately interzectad aimost parallel with their bedding.

From here went to railroad cut throush slate rock belt in Sec. 24, T. 40, R. 31.
Slates blackish silky shining interlaminated with thin quartz seams besides various
thicker beds of granular quartzite position almost vertical , dip S.W., s
Have some resemblance with the dark slates in Sec. 18 below mouth of Pain
but I am not sure of thelr equivalency.

(7

trike N.W.
t River

5

From here to bridge across Menomines no oubcrops seen but velow the bridge a large
velt of silky schists strikes in almost western direction across the river. Dip nortn
but nearly veriticel. Width of schist belt YOO or 500 feet withoubt any change in char-
acter. At and above the bridge not over 300 steps frow ihe slate dioritic schists and
massive diorites form the river bed and its embankments. These schists below the
vridge mey be an analogon of the similar schists on Brule river which are a subor-

dinate link of the mica schist formation. Reburned in the evening to “uinnesec.

¥.B. South of slate oubterop in Sec. 24 in the low land a large velt of light eolo r-
ed quartzite adjoias the slates. The ledges at the surface are broken up into large
angular blocks bub cccur in such abundance as 4o meke the existence of such a belt in
this plzce sure.

Went in the evening with Buel to his testpits north of the Quinnesec mine. He
finds furthest north limestone which is the same =s outcrops in the bed of the road
a little further north. Dip north. South he finds hard gray and red motiled argili-~
itic schists and more to the south softer more iron stained schists, all dipping
north. There is evidently a break in the limestone formation and the subjacent strata
are aceeasible for the explorer.

Tuesday June 20. Went to exploring pits near i post between Sec. 33 and 32, T.40,
R. 30. The limestone belt running across the souin half of the sections is decidediy
& part of this formation which during the upheaval severed from the main body of
¢ =

limestones and Tell southward leavisg a big chasm between the broken warging in
which the inferior ledges of the ore formation became denuded bui subsequently this
chasm was filled up by horizontal Silurian sandstones which contain an avundance of
lingula and scolithus. The ore formation in thls range of hills does not in uninter-
rupted continuity connect with the Quinnesec ore beld but is in a faulted positiocn
to 1%

Diagram
Wednesdsy June 21. Weat with Mr. Alward to Felch Mountain. Stopped on the road to
v : 2 z 1 s 3r ogm oo F » -y 2
sce Woods mine in S W 5 of % of Sec. 8, T. 41, R. 28. The wining properly com-
prises also the S E § of the N.W 3 of the same section. The formations strike N.E.

Dip S.E. Furthest south a large belt of quartzite is said to form the highest layers.
Under it is & large belt of argillites intensely impregnated with red iron oxyd.

Thie argillite forms the hanging wall of a large Delt of blue ore in well stratified
porous layers.
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