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Beneath are similar red argillites which lower down become more lighit colored
and speckled and coniain more or less nica. Under them a large beld of jasper band-
ed, ore bearing rock ls developed which forms on the north edge of the hill high
bluffs. Then follows a narrow swamp valley and the otihsr side of it is granite.

From here went to the Hecla Mining location of Breitung which is in the morth
half of the N E £ of Sec. 8. There a similar succession of beds is noticeable bui
the strata are much more disturbed and broxen up, to a great extent also covered
with Bilurian sandstone. In a diamond drill hole first some narrow seams of blue
ore was struck, bensath which red and red and white gpeckled micaceous argillites
are found to & depth of 180 fest. The top layers are formed by 73 feet of Silurian
sandstone.

Thence we went to ithe Menominee Mining Co. explorations on the west liane of Sec.9
in the N.W.% of the N.E.Z, there after going through sbout 14 feet of drift and some
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of Jjaspery mixed ore. Under it red argillites as in Woods mine and below a white
and red specklsd argillits mixed with quartz grains and cccasional bands of compact
glassy quartzite. This stratum chbnilnues to the bottom of the shaft which ie about
60 feet deep vent from here to Breltungs location and followed the road down hill.
basge

At thepclose to the swamp some greenish quartzoso micaceous schists crop ont.
Across the swamp are close by granite knobs. Went along the road to Felch vassing
over the north line of Sec.8. Came by the limestone cutcrops in §.W.i of Sec. 33,
T. L2, R. 28. Thence turuned west and came by a newly made road to the viiiage
WMetropolitan which is in the 5.E.} of the N.E.Z of Sec. 32, T. 42, R. 23.

) i 3 It
sandrock a seven feet thick belt of blue ore was siruck wilh some seams

Stopped at hotel in the village of Theodore. After supper went to newly discovered
mine in § B 4 of the N.W.% of Sec.32. Detailed description of observation to be given
after ancther examination of the localities tomorrow.

Thursday June 22. Went to Northwestern Mine. Crossed the ore bearing rock belt
and examined the limestone hill south of i¢. It is a direct continuation of the lime~
stone outerops of the Metropolitan property. Some testpits at the base of the hiil
plainly exhlbit a dipping of the ore bearing rocks under the limesinne.

The limestane on the eastern localities is divided into U4 separate ranges and be-
tween each of them the ore formation comes to the surlface superficially nuch shattsr~
ed, deeper in regular stratificatioca. It is from this fact evinced that the lime-
stone 1g a younger rock than the ore formation. It lies in scattered masses on it.
Another proof of the younger age of the limestone if furnished by a drill hole on
the Metropolitan mine. North of the great guartzite belt about 200 steps or more
the limestone eppears to be underlsid by ferruginous arglillaceous mica schists and

then only succeeds the quartzose part of the iron bearing series. However also in
these micaceous argillites plenty of quartz grsins are intermingled besides seams of
glassy quartz.

Disgram

It is not positively ascertained whether the very large series of quartzose and
argillitic mica schists found on the north and south side of the Felch mountain ore
formaxion are really the immediate substratum of $he limestone formation as similar
mica schists ocecur, likewise associated with the productive ore belts ia Sec.%. but

there is no limestone observed snd the schists are apparently beneath the ore which
dipg south.



- 16 =

Went also to the explorations in S.E ¥ of Sec. 33, T. 42, R. 23 where a diamoad
drill has been used for exploration but no new fachs came to light. Formation strikes
from N W. to S.BE. Dips N.E.

Disgram

Friday June 23. Left Felch Mountain to return by the Bad Water road. Passed Sec.
31 without seeing anything, likewlse in Sec. 36, T. 42, R. 29. We kept on the sand-
stone capped high plateau. Descending down to the Sturgeon river quartzites come 1]
the surface After crossing the river we find a cemp in S.E.z of N.W % of Sec.35H.
North of it is a small creek bordered on the south side by bluifs of Silurian sanl~-
stone. On the north side of the creek is a low rounded elevation which consists of
a belt of Huron limestone dipping south. The limestone is overiaid by red micaceous
arzillité and by quartzose mica schist. Below the limestone abte also quartzose mica
schists cropping out and further north about 200 steps north of the limestone is a
similar small ridge consisting of granite lsdges.

We go from here on. Find testpits in 5.W.% of ¥ E.§ of Sec. 23, T. k2, R.29.
Strata dip south but almost vertical. On south side are ferruginous mice schisis .
Further to the north grey quartzites with slaty seams, then red jasper banded fer-
ruginous rocks with some ore seams of small thickness.

Thence go to Woods camp on west line of Sec. 32. At the creelr they had o diamond
drill boring south 270 feet through quartzite and mica schists principally. They
gupposed to strike a slate ore seam visible in the guartzites in testplts but the
drill did not hit it.

From here went on to camp in N.W.4 of S.E % of 31. Took dinner there. The before
observed outcrops of limestone on the former McMinns option are close to the north
side of the cauping ground. The limestone is evidently a large loose mass resting
on the mixed jaspery ore formation exhibited in the surrounding testplits.
he shaft th of Meclinne deep shaft on the road where
a very fine soft blue ore is mixed with alternate seams of a calcareous and argillit-
ic or also partl¥ silicious rock richly impregnated with martite. It is evident here
how the seams of pure ore were formed by gradual lixiviation of the silicious and
caleareous material from the banded rock mass. This rich orebearing mass could very
sasily be freed from the lighter rock substance by stamping anff washing as the rock
is quite soft and crushed without difficulty. North of the shaft are the hard banded
jasvery lean ores.

¥

aft sunk nor

As on former occasions stated, south of these pits hematitic mica schists and
argillites form a very broad belt. By golng north over the crest of the hill we
find its summit overlaid by Silurian sandstone and limestone.But descending the
northern slope we find in the north part of the section again the hematitic mica
schistg and argillites in great force. Just the same as on the south side also the
belt of soft blue ore mixed with narrow bands of rock is found in a position next
to the banded jaspery lean ores. It is therefore to be surmised that we have here
a large fold before us with the ore formation in the centre and the higher micpceon
argillitic bveds covering them on both. Further on unic the west end of Sec. 36 the
same rock series continues.

Diagram
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In several places the limestone is found in oubcrops which in a few instances
are evidently huge masses detached from the main body of layers and reposing on
the surface of the ore formation. The outerops of a culte quaritzose ferruginous
mica schist and of a very large belt of quaruzate on the south side of it are par-
ticularly fine in the 8 W.% of SEe. 36. North of them is the ore formation but no
where a large body of pure ore has been found. Returned to Quinnesec Friday
evenlng.

Saturday June 24. Rain in the morning. Packed specimens. Wrapping paper 20 cts.
Bor 15 cts. 2 horses and wagon for the trip to Felch Mountain 3 days $15.00.

T learn from the man which drilled the hole on the Metropolitan property that he
bored south through the elmost vertical ledges wunder an angle of 7O degrees. Fyund
first mica schists 75 feet, then through marble 125 feet wheh he stopped the drill
in marble. I found at the drill hole a large number of cores of & dark dlorite=-like
rock which zs the man said were carried there by Corry in order to decelve persons
regarding the resulis of the boring. These occurred in a drill hole of an altogether
different locality.

gunday June 25.Had to remain as no train went.

Monday 26. To Marqustie. Paid at land office for meps $20.00

Tuesday 27. To Negaunee.

Wednesday P8. At noon to Escanaba and Crystal Falls to go with Stegmuller and
Brotherton to Sec. T. b4, R. 37 Wrote home. Name of the student

is Weuot of Debroit. N B, Aung. 2. promised to be with Brei-
tung at Duluth.

Thursday 29. From Florence to Crystal Falls and thence by trail to Brothertons
exploration, a digtance of sbout 12 miles. Croesed Michi gsmme river at the Falls

Y -
near S.E. corner of Sec. 7, T U3, R. 31, thence to §.E.3 of Sec. 33, T. Uk, R.31.
The Falls are formed by masses of diorite of mostly fine sphanitic grain and closely
merged with well laminated dioritic schist. These rocks occupy there a large sur-

face.

In the S.E.§ of Sec. 33, T. Wi, R. 31 a large hill is formed of the iron bearing
rock series in an almost vertical position.Bouth of this hill another varallel hill
is formed of a scuistose limestone which seems 1o overlie ths ore formation. Separ—
ated from it be argiliitic or hard hydromicaceous rether light-colored schists.

The large bulk of the iron formation is formed by s succession of quebtzile ledges
amounting t¢ 3 or 40O feet in thickness and impregnated with some sbecular grains
of iron oxyd. North of it the strata are more schistose, still also pri
guartzose and mu < n iron, constituting lean iro
uain sireaks of b
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overlie it.

In one place a thass of dicritic rock apvears Yo form the substratum of the high
cliffs of the quartzite of the iron formation.



And next to this place bulky schistose rock masses project which are ir part
a porphyritic imperfectly crystalline granitic rock mass. In part plainly exBibit
the strubture of the before descrited hydro-micacecus-novaculitic schists in a
nardened metsmorphosed sub-crysteiline condition.

Fridsy June 30. All through the night rain. Rain also in the morning. Went 1o
testpits in N.W.% of Sec. 3U4. T. U4, R. 31. On the side of trail close north of
cawp passed a low ridge of dioritic schists running parsllel with the ore formation
South of the camp . In the testpits the formation strikes north and south. Dip al-~
most vertical.

On east side in pits a micacecus red argiliite of varicus graln and hardness
Next to it a quartzite belt full of concretiomary masses of a silicicus iron ore
but not in quantities promising tc bte valuable. Next west of them micaceous argill-
ites agein. Then a very large quertzite belt of light whitish or red mottled color.
Further wegt are hydro-micaceous schistogse rocks which seem tc represent the lime-
stone formation. There is a greal guantity of guariz in its composition. With this
rock occurs also & hard dark colered rock of chloritic-hydro-micaceous and gquartzose
charscter which seems to ne a lower stratum merging with the dicritic rocks. On a
part of the ground the ledges of the different formations are only little covered
with drift. In others about 6 or 10 feet of Silurian sendstone lies over them which
contaln very many cyiindrical segregations. (Scolitius). (N.B. The rock specimens of
Sec. 34 are by mistake labeled N E § instead of north half of N.W.3).

d

Afternoon wenit to outcrops of limestone on Mluugan’me river in Sec. 28 and Sec.
— g — e - -w' b .
%2 as marked on the map. Alsc on the way in in S.E.g of Sec. 32 and N W 3 of 32
other outcrops of limestcne are seen. Otherwise the surface is covered with drift.

Saturday July 1. Returned to Crystzl Palls . At the Falls on Menominse and for
some distance either way on the trail, large oulcrops of diorite. The diorite is
quite fine grained and merges with dioritic schists. Some of the massive diorites
exhitit a regularly banded gtratified structure by alternation of the dioritice rock
substance with guartz bands which is tc me an evidence of the metamcrphic nature of

o
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these diorites. See specimens. Returned to Floren

Escanaba that evening.

Tonk dinne sy and went
COXK QinnE 7ens
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Sunday July 2. At Escanabe.
Monday July 3. To Marquette.
Tuesday July 4. Afterncon to Ishpeming and return to Marquette. Had an inter-

view with Capt. Sedgewick about the best mode to travel over the Black River dis~
trict in which he has been exploring.

Wednesday July 5. Recelved letter from home. Answered. Went to knob on Whetstone
Creglkt. Obgerved the nodular concretionary siructure of the diorites there inter~

mingled with reticulated seams of schists and of crystalliine limerock seams, besides
quartzese chalcedonic and epidotic seams. The once semi-liquid condition of the di-
orite’and its genetic relationghip with the schists is most evident.

Diggram
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Afternocn went to Lefnse, thence tc Houghton, traveling expenses $2.00.

Thursday July 6. Went toc Quincy mine. Saw Mr. Emmerson the engineer and Mr.
Klocner, head clerk. Went over the mine which is now in 1ts lower levels 1700 feet
gelow the surface. Ore bearing smygdalold rock aversges about T feet in thickness.

ip of strata about 50 degrees to the westward. A large belt of melaphyr forms the
hanging wall. West of thet no outcrops for about § a mile.

Then in the bed of a creek outcrops of a large series of thin bedded argillaceous
sandrocks partly in an easily decaying clayrock condition, partly in ledges of
sendrock structure with much of red feldspar intermingled. The thickness of this
series is over 1000 feet and its dip is not over 30 degrees but conformable with
the other copper bearing rock ledges.

Returning along the Calumet rzilrcad I noticed an amygdaleld belt exposed near
the road which was succeeded eastward by a large belt of conglomerate inclosing
large boulders of porphyry. Rain all aftermoon.

Fridey July 7. Bain all forenoon. Went to Poritage mines. An emygdeloid vein in
melayhyr, quite rich in copper snalcim and prehnite of common occurrence. Afternocn
followed the rcad %o Atlantic Stamp Mill., Near bridge a ®ery large belt of melaphyr.
Purther west an epidotic brecciated amygdsloid in a decomposed brittle condition.
Then a conglomeratey then melaphyr agein with amygdeloid belt . At the Soap and
Candle Factory several other amygdaloid belts. Further on near the brewery another
conglomerate belt and then agaln melaphyr.

From Stamp Mills of the Atlantic went with railrced to the mine but saw only the
hoisted rock which is a fine grazined greenish grey melaphyr with aumygdaloid masses.
The amygdules often laumonite or calespar coated with copper. The vein rock is in its
totality very poor but is all stamped and yields about 2 of a percent copper. Stamp
mill with 4 large stamps and a splendid washing apparatus.

Saturdey July 8. By railrcad t¢ Calumet. 65 cts. By stage tc Delaware mine $2.50
in a 2 horse stage carrying 19 passengers bedies baggage. Several times broke down.

At Delaware mine stopped for an hour. Walked over the mining locality. Old pits were
worked once in an amygdaloid trap which containe seams of calcspar and prehnite in
abundence. The mines presently worked ate opened above this horizon in a belt of con-
glomersate aboub 20 feet wide. The footwall of 1t{ the before mentioned amygdaloid)

is melaphyr . Its hanging wall is the so-called greenstone, high cliffs of which
erown the hill top.

Diagram

The conglomerate of the Delaware mine is generally not rich in copper but it is
szid the miners hit sometimes on very rich masses. It was a surprise fo memto find
in the cement of the conglomerate so little copper, but to see in the porphyritic
and melaphyr pebbles of the conzlomerate,copper leaflets and nodules inclosed.

Went with mail carrier wagon to Copper Harbor. By fellowing the rcad from Dela-
ware mine to Copper Hardor the cupriferous conglomerste is for some distance crop-
ping out on a level witkh the road, while above and below massive melarhyrs are ex-
posed. Various old mining locations are passed by the road but about a mile or more
this side of Copper Hartor biz hills of conglomerate rise and extend up to the Lake

X1 NS . s
shore.the thickness of this conglomerate belt is seversl thousand feet.



Sundey July 9. Learned from Capt Hotson of the Delaware that the ore bearing
conglomerate contains most of its copper in the cementing mass. Further he states
that the old diggingd were following a transverse fissure vein of calcarec-quartzose
and prehnitic cheracter. Seversl other mines as for instance the Resolute and Clark
mines are also Tissure veins, likewise the Central mine is a fissure mine.

Visited Mr. LeVeaux the agent of the Clark mine and of the Manganese mine. He
drove us out first to Mangsnese mine about £ a mile scuth of his dwelling which is
on the plateau of a conglomerate ridge. South of the conglomerate follows a belt of
melaghyr of partly amygdeloid character under which the mangesnese ore associated
with ealcspar forms a belt of frem 2 to 4 feet in width. The footwall of the ore is
likewise a melaphyr belt of grest thickness. Dip of the beds north under an angle
of 50 degrees.

From this place drove half a mile south to the abandoned Cl
vein intersecting the melaphyr and the diabase which forms a & sti
of the melaphyr bvelt. The vein matter 1s quartz and in part prehni&e Coprer is
not very sbundant in it. The walls of the vein are formed by a more or less cosrsely

erystalline diabase which by exposure readily decomposed after the lapge of a few
years. Drove from the mine back to the harbor after stopping with ¥r.LeVeaux for a
while.
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Then tc the 014 Fort where a fissure vein of bleck oxyd of copper has beer dig-
covered, Buiting across the conglomerate and exterding intc the lake. A large amount
of copper ore is said tc have been teken from the old pits now filled with water and
rubbish but no particle of ithe ore or sigp of such a veln exisnding into the lske is
at the present noticesble.

At the south shore of the harbor the melaphyr forms several prominent rows of
cliffs which are of an amygdaloid character by abundantly disseminated nodules of
delessite. The other portion of the shore is formed by the conglomerate underlying
it. This conglomerate belt is nearly a mile in width.

Diasgram

Monday June 10. Returned per wagon to Delmsare mine $1.80. The conglomerate is
overiaid by a hard diabase. Underlying is an amygdaloid trap in which formerly a
figsure vein was mined.

Page of German

Tuesday July 11. To Phoenix Mine. A fissure veln like the Central mine connected
rock about the same as in former. From here to Cliff mine likewlse a fissure vein.

Little work done there. Sew in the rock houge some mass copper and & stamp rock sim-
ilar or identical with that of the Phoenix mine. The top of the bluffg is formed of
a dark blackish disbage. Further bsck massive dighase of a2 more perfect crystzliine

texture succeeds in a very broad belt from the hight of which the country sloves
dovn westward to Lake Superior which is about 2 miles distant. I notice west of the
disgbase not far from the lske shore a mining pit btut have to ingulire of Mr. Brock-
way ageni of the Cliff mine about the nature of ithe rocks in that vlace.
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Bought from & dealer in specimens 1 small specimen of apophyllite from Phoerix
mine and 1 specimen of natrolite from St. Clair mire for 50 cts. The before men-
ticned mbsndoned mine near the lake shore is likewise opened in a fissure vein of
which is uncertain whether is it s continustion of the Cliff mine.In its lowest

level C1liff mine is about 1300 feet telow surface.

In the afterncon went with Agent Brockway along the cliffs observing several
surface indications of other fissure veins, all of which carry scme copper and con~-
sist of the same silicio-cslcarsous mother rock as ¥n the larger productive geins.

Ascended the bluffs.In following one of the veins vertically to edge of the top
platean whero it becomes hidden under the s0il.8n one of the knobs consisting of a
;u te coarsely crystalline diasbase is z splendid panorsma view. North of this coarse
diabasse belt whlch has a great width I am informed succaeds an amygdaloid melaphyr
called the Ash bed which is considered guite productive in cooper. lr. Brockway
drove me in the evening after supper over to Eagle River where I met Mr. Hill which
exploves in this so-called ash bed on norih sids of the disbage,and Trom specimens
shown to me it apvears he found s very productive mopper bearlag beit. A dark red-
dish brown amygdaloid is the mother rock.

nicely to be observed. Commencing at the Fhosanlx mine we have oo the iﬁvel of the
valley melaphyr and amygdaloid rock. Next above we should ex§ec% the conglomsrate
belt 4f the Delaware mine but it is said %5 be missing. However in the waste ro

one can obssrve acatt@“ea congloms e blocks. Above fﬁT1QW@ dark blackish diabase
which on weathered st ' = ere
tiong, which concret]
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further suifers ue~uugcsitiru and disintegratss ints 1ittle balls from ¢ size of a
pea o that of a hagelnut.

Above thid lower rock follows the bvefors mentioned coarsely crystalline diabase
which when it begins to decompose likewise exhibits this globular concretionary
atructure. Further on follows a broad belt of m 1auhvr and saunygdaloid trap in which
some mining has been done until at Bagle River village the river forms falls over
the melaphyr and cubs through a ssion of conglomerate beds ere it enters

the lake. The congloperate is se in close gontact reposing on the melaphyr at the
Palld. This conglomerate is identical with the larsze conglomerste belt of Copper

k4 3,

Harvor.

Wednesday July 12. Went with Mr. Brockway to the soutn part of the Cliff mine
location wheres he is exploring ths ground with 2 diamond drill vat has so far aot
discovered any valuabls rock ved. The cores are melaphyr and contained in soze in-
gtances a few thin leaflets of copper. The borings were continued to a depth of a=-
bout YOO feet and the ObJéCv was to find the second conglomeralte belt of the Central
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mine but far witho success. Thencs with sitage Yo &llousz mins.
VE et bad s s s co ) s e P . L s
Visited Age 1t Smith which received me very politely and invited me to stay at his
~ .

housewhich I accepted. Wenl over the mine which is ovened in ¢ 20 feet wide cone
glomerate belt corresponding to the Delaware conglomerste and carries considesrable
copper. Above the conglomerate follows a large body of melaphyr the lower belts of

which have a birddeye siructure, and resembles the lower greenstone beds of the
1iff mines to a certain extent.
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Furtaer on follows a fine grained almost aphanitic melaphyr which merges with
an amygdaloid belt containing come copper. Further on is a large body of ordinary
melaphyr. At the stamp mill  a mile further across the strike of the formation the
large conglomerate belt of the Copper Harbor series oulcrops. As underlyling rock of
the Allouez conglomerate we find again melaphyr partly amygdalocld in structurs.

According to measurements on the Kearsarge Mining oroperty the Calumet and Hecla
conglomerate should be found 2050 feet east of the Allouez conglomerate but is not
discovered. The conglomerate belt of the Seneca mine or Ahmeek mine is according to
measurements 3100 feet sast of the Allouez conglomerate. The amygdalold belt of the
Eearsarge mine is 1250 feet east of the Seneca conglomerate.

After dinner went to Seneca or Ahmeek mine. This conglomerate is composed of only
small almost equally large pebbles and has a partially chloritic green cement. It is
in dark patches very rich in coasrse copper. Bubt other portions conltalun very little
of it. Its thickness is 60 feet. In the hanging is a dark blackish welaphyr. As o
footwall a grey compact amygdalsid $rap occurs. With the conglomerate occurs some
fine grained argillaceous sandrock beds.

Thursday July 13. Went to Wolverine mine which lately has been opened in an amyg-
daloid belt very rich in copper as far as the present progress of the work shows.
From there passed by the Schoolceraft mine, a part of which, probably the older shafts
are sunk in a reddish amygda¢o1d filled with rather large amyzdules and seams of
wn;ne calcspar which carvies coarse lumps of copper but does not geem to bve very
rich. Ancther part worics the cinglomerbts belt but I did not see any of the stamp
rock, merely the large wasts rock piles. The congiomerate fully resembles the cone
glomerate of the Calumet mine.

From here to Calumet. Took dinmner at Calumet Hotel. At Calmmet mine went over the
rock houses and machine shops which latter are of an enormous sizé and beautifudly
executed. "ith the conglomerate some of the melavhyr on the hanging wall is hoisted

which containg in places a large amount of copper in gheets filling out narrow fig-
guvrse and in fin grantular particles distributed gbundant hr throush the voek.
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Beturned in the evening to Houghton. Railroad fare 05 cts. Box of specimens ,30 cts

freight to Hancock.

Priday July i4. Packed specimens. Saw Mr. W. Bdwards cabinet of Lake Superior
minerals. It contains some most excellent specimens of calespar with copper,crystal=-
line copper and silver in large masses, also prehnite, apophyllite and analeim are
very fine. Intend also to see the cabinet of Mr. James Walls in Hancock, who is said
to have s specimen of calespar with copper from the Phoenix mine for which he paid
$90.00. Made arrangements with Mr. Gillis to depart with him on Monday for Lake
A~go-ge-bic.

Afternoon to Huron mine. Collected some specimens containing a peculiar sulvhuret
of copper of black color and obtained from the Capt. a piece of dat lithe found there

guite frequently.

Saturday July 15. Hired s livery team to visit Oseeola,Calumet and other mines in
that viclnlty in company with Mr. Ames. Capt. Daniels of OUsceols mine also ageut
the Ahmeek mine and the Tamarack mine, a most liberal =nd well informed gentleman.
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The Osceolas mine is in part worked in the Calumet and Hecla conglomerate but

most of the productive rock has been talen out. About 3 or 400 feet east of the con-
glomerate is an amygdaloid belt very rich in copper which is principally worked at
present. There are abundant spscimens of crystallized and native datokitk of prehnite
and of fine stilbite to be collescted and the captain gave me of them very fine spee-
jmens. He has a most wonderful collection of Lake Superior and New Mexico spscimens
besides some from Buropeen localities. All those specimens are in crystals of great
beauty and perfection.
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e we came to the Osceola we went through the rockhouse of the Albany and
Boston mine, now called Ohlo mine. The conglomerate there is very coarse but locally
containsg considerable copper and in some of the cuprifercus conglomerates the copper
ig transformed into green silicate of cooper and into red oxyd which sparingly occurs
in fine bright red crystals. Also leaflets of silver are not rare in the rock. This
conglomerate is said to be o different belt from that of the Calumet mine,occupying
a lower position.

From the Oscecls went to Calumet with the intention to see the drift cross-cutting
1500 feet of the formation and beguk in a shaft hear the superintendents house. It
cuts theough melaphyr and amygdaloid belts elternating 3 times. The amygdaloid care
ries some copper. We could not go underground at this time of the day and no rock is
hoisted from that pars. I therefore had to rely énly on what Capt. Willis told me.

terward met Capt. Huston which is specially superintending this work. Returnedrto
Houghton. Buggy $3.00. Expense for horse and driver $1.50.

Sunday July 16. Hemesined at Hyughton. Visited Sheldon and Columbia and Fortage

mine locations but did not see anything new.

Monday July 17. Weat over Quincy, Pewabik and Franklin mines. 6 days board
Monday evening.

uesday July 18. Went with stage to Rockland. Fare $6.00.

TWednesday to Ridge, Adventure anil Mass mines. $i
25 cts/ Hired a man at $2.00 per day throush Mr. G
tained by Capt. Harris . At the Mass mine by Capt. Cheneaux. Got specimen of dato-
1ith there with inclosed copper.

Thursday July 20. With wagon to Fergusons at the location of the Windsor and close
to the Norwich mine. Wagon my share, $10.00 for the whole trip $o Lake Gogsble.
The first mine we passed beyond Bockland is the Forest mine across Ontonagon River.
1%t is an epidotic amygdaloid quite rich in sbamp copper. But the mine is not worked
now.

Short distance beyond it on the roadside a conglomerate belt crops out. Further
on no exposure of interest was seen but several old mining locations are on the way.
On the road and the mining location east of 1% are very high precipitous trap bluffs
at the base of which the mines were opensd. The copper bearing vein consists of a
very hard epidote which contained nests of mass copper but is otherwise very poor

in metal.

Friday July 21. Started after breakfast for Lake Gogeble. Wagon $10.00. Stayed

E 4 I3 -
GYer night at Fergusons, paid $3.00 for me and my man. Arrived at landing at 6
olclock in the evening. Camped there.



Saturday July o2. Walked up to Gillis camp in 8§ W.% of Sec. 1U, T. 47,R.U3.
Left trail near % post of N. line of Sec. 24. Went south. Found the bluffs composed
of an altered granite like quartzite and of an overlying conglomerate inclosing
rounded granite pebbles. This cohglomerate and the quar%zite contain seams of
galena. Dip of formation to the north. Further on these bluffsg continue along the
south side of the trail. Nut far from the camp are high rock bluffs consisting of a
dioritic schist with inclosed massive diosrite of fine grain. A part of thig schist
series which is over 150 feet in thickness consists of & breccia or conglomerate
somewhat resembling the quarizite conglomerate but not exactly alike it.

At the cawmp near the house the quartzite conglomerate crops out. It contains much
iron vyrites. Dips north. EBvidently overlying 1t is the galena bearing quartzite.
Part of it ig g“anular, part of 1t flinty and of grsy color, but a belt of granular
guarbtzite nexti underlylng the vroductive vre belt s of light red color and weathers
inte a porous dark ferruginous sandrock mass. The galena is accuyying narrow seams
or nests parallel with the foramation and ig to be found scattered through the rock

through a thickness of 70 or 80 feet.

Horth of it is a black graphitic schist interlaminated with quartz schist or cal-
careous fine grained and banded or laminated quarizite which wesathers rusty brown
from intermixture of carbonate of iron. These beds continue to the bed of the ereek
which flows into the Presque Isle River.

gralnaa blagk slate rock which is in
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North of the creek are high bluffs of a fine
par ¢ harder and more guar tzose. The thickansss of this sla 0840 18 alouy )uu fest
or more. Going north over the bluffs we descend into a depression and after crossing
this space where no outcruns are seen a high ridge of melervhyr rises $o an elevation
of about 200 feet. This trap is partly fine grained, very dark. Someiinmes it in-
closes amyglules of spsr, of epidote, delegsite and red feldspar. The upper lzyevs
incloge large feldsper crystals in great abundance. Coyper very scarce or ususlly
absent. A part of the melaphyr is pervaded with stresky irreguler masses of an
aphanitic lava in which distinctlines indicate its former fluid condition. This
trap range extends parsllel with the ocuartzite and slszte formationacross the south
part of the north half of Sec. 14 and 1.

Sunday July 23. Went over the biluffe in N.W. % of N.W.} of Sec. 23, T. 47, R.43.
The schists are in part brecciated. The fregmenis cemented by the schistuse substenee
are a fins greined greenstone. Frow here went southeast and came to other schisiuse
and dioritic outecrops. Purther soulh granite belts intersect the scnlsts and diorites
and massive diorite much prevails over ithe schistose portions. Some of the diorite

is coersely crystalline and contsius red feldspar and rrobably also quartz. From near
the south line of Sec. 23 turned west and then north towards the camp bub oubtcrops
are scarcely seen and are in that case diorite with grenite. S.% of 5.E.3 of Sec.b
large louse blocks of banded lean ore in ved of creek.

Diagrem. Sec.fyom N.to 8. at Gillis Lead i

|..x.

ne.

Monday July 24. Left Gillis camp at 7. Went slong trail across Presque Isle River,
noticed on the way several outcrops of the galenifercus quartzite. The black shales
are higher up on the hillsides north. At Presque Isle lower down then we crossed it
is the black quartzose slate rock exposed in the bed of river.



In the ved of creek on S$.E.% of Sec.18, T. U7, R. U3 an sbundance of angulaer
blocks of a lesn quartzose iron ore and no &cubt can exist of the rock im place
nearby. From here to S E cormer of Sec. 13 in the next township where large vluffs
of dlorite are on the south side of %trail which continue for quite a distance along
traii.

The diorite is fine grained, full of quertz and calcspar veins and much of epi-
dote. It has = sort of brecciated character. Large diorite oubtcrops near the % post
on north line of Sec. 23. All the diorite is very fine grained and a part brecclated.
560 steps south of quarter post other high bluffs of a wuch brecciated diorite belt,
several 100 feet wide. This same brecciated diorites form alsc high bluffs overlcok-
ing all the surrounding country.

In the N.W.% of the N.W % of Sec. 23, T. 47, R. 4l4. Descended to Litile Presque

Isle river snd encamped in the 3.E 3 of the S.E.3 of Sec. 1h.

Tuesday July 25. Thubderstorm and rain, At night. Left camp in the morning at 7.
First outcrop we saw in §.E.% of Sec. 17, not far from section line. Then found the
high limestone vluff, Dip N.W.,near west line of sBction 17, Hear centerline of S$.Wg.
Again an outcrop of quartzite in centre of Sec. 18. From here diazgonally across
north half of See. 13, T. 47, R. 45 to Mr. Gillis camp in S.W § of §.W.% of Sec.ll.

The creeks on mg

[ I

are falsely marked. North of camp 1200 from south line a

strong magnetic attraction. On testpiis sunk there a black magnetic schist fournd
containing about 15 or 20 per cent of magnetide. Dip north. Close north of it a
disbase rock is found in the pits and higher up the hill large rock wallg of partly
amygdaloid trap are exposed. South of the magnetic schist no strata have been un-
cevered bul o high hill on which the $.W. section cormer of Sec. 11 ig situated
censists of guartzite. =

Wednesday July 26. Went to Fays pits in N.W.% of 85.W.% of Sec. 10 and tc the
adjoining Gi1llis pits in the XN E.4 of S.E.% of Sec. 9, T. 47, R. 45. A belt of banded
jaspery iron ore about 500 feet wide and dipping north forms the basel part of the
hill slope. The strata lowest down dip under an angle of about 30 degrees. Those
furthest north are vertical and close tc thew only separated by a narrow beit of
brown sandy quartziie commence high bluffs of trap, partly fine grzined, parily
amygdaloid or 2lsc porphyritic by digpersed large crystals of feldspar. The cre
bearing rocks dip decidedly under the trap in apparent coenformity as regerds ihe
strike but I do not consider them conformable . The brown szndrock seems to e a
poertion of the trapesan formation.

In the ore formation are some narrow seams of a good soit hemat
eral thing the iron ore is so mixed with quartz seams that ss far © s
exhibit it no prospects for s large deposit of clean ore can be had. goutl of the

Py

pite is a swarp and very deep drift covers the strata.

On ithe scuth side of this swarp rises a row of high bluffs forred of a very thick
series of flaggy fine grained and ircn colored guarizites interlaminated wiih ar-
gillitic clates regularly dipping norih, Sublcrops on north and soubh side of this
Vsi'%T Tanre Brdoew thia Plamer and alote sawise A o & lnasndosd Foamd S +1hsf alomoc=m & o -
drde sl e ol A o WLIAS L [ e = AR DAChVy DUVLLTUD UV Vi O MUl Tl 1Oy Ll VWOECnLeEd 4 &
velt of flinty quartzite breccia and further south this is underlaid by a white
fine grained quartzite.
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On my first trip to Sunday Lake 1 saw only these flasgy and slaty quarizites
and had not observed the overlying ore Vearing rocks 5 of a mile further north,
between them and the trap range. See specimens. Sketeh of Sec. N. and 5. across
the centre of Seuthwest % of Sec. 10, T. L7, R. U5.follows.

Disgrenm

Thursday July 27. Night dark. Rain. Left Gillis camp in Sec. 11. Went to
Sunday Lake, crossed it with cance and proceeded after landing to Moores explora-
tiong in S.E guof Sec. 7. A large range noted on the map as con°1st1ng of iron
ore consists of a dark ferrvuginous schist more or less magneiic. Some layers are
more slaty , others more massive and argillitic and guartzose. The thickness of
this series is several hundred feet. It dips approximately north.®n the north side
it ig overlalid by ferruginous quarizite which in the still higher ledges beccres
richer in iron and constituies a banded jaspery leasn ore amounting to a belt of
4 oy 500 feet im thickness. Further north the land sinks into a valley beyond which
a trap range rises.

Diagram

f«?t—'

Went to Harpers testpits in 8.W.3 of N.W.3 of 13, formation strikes E. and W.,
dipe north. 150 steps south of camp a large granlte bluff From camp northward o
very large serles of ferruginous quartz sciists tolally different from the iren
rocks previcusly seen. The ore is a grape ore mixed in bunches with the quartz.

rurtnwr north is a black grsphitie rock containing much ivon. It ie connected with
rgillaces-quartzese flagstones of various lighter or darker colors. The series
is very thick and has most Téselbiaucé with the Sommouweslih ore formaiion.

3 Boow

Went from here along trall to Plece's caup in N w.i of N.E ¢ of Sec. 15, T. 47,
R.46, The pits are on the north slope of a high hill from which a splendid view
northward on Black River valley and the Trap Rsnges is tc be had. The ore forma-
tion is the same as in Sec. 13. South is granite, about 1/6th of a mile from the
pits , of which some are situated in the northeast corner of the N.W.% of 15.0thers
are near the quarterpost.

In an 0ld windfell the ore is partly hematitie and of metallic lustre, pertly
very fine crystalline limonite or grape ore and goethite {gothite). It occurs in

4 or § different belts of a width from 4 feet m others 18 feet wide. The ore isg

very rlcb ciean of ¥he inclosing rock, which is & hard quartzite. The footwall is
also & hard quartzite from 20 to 30 feeﬁin thickness. The ore belt strikes from
N.E. to §.W. with a northern dip. North of the ore bearing quartzite ledges are
other quartzite beds and flagsy argillites tinted with iron. The series of rocks
containing the iron is very thick for which reason it is difficult to epumerste
the succession of beds in detail.

- oy 4= Y oy o m - o o
The ore in the pits nsar 3 post and

& v
resent the sane horizon approximately. fr :
hematite uncovered in a row of testpits by Capt. Piece. The position of the pits
is near the south line of the 5 .4 of the N E.§ of Sec. 16. The belt has the same
quartzite as a footwall which underlies the hard core in See. 1%. Its width ig act
ascertained. 22 feet is certain bui it is not further cross cubt. Lengthwise the
belt 1§ foliowed for 700 feet. Next to the footwall on the south side sre light-
cclored sandy argillites and adjoining threse dioritic rock is said to occur. Fure
ther south, granite. Stayed at camp of Capt. Piece.

’-in
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Friday July 28. Went by trail leading
tc a high melaphyr bluff in S.E § of N.E

mouth of Blaek River (22 miles distant)
f Sec.9, T. 47, R. 46. Had a splendid

view in all dlrections,pertichlarly zlain of

bluff.

the Iron Range 1 mile scuth of the

g

Left canp after dinner, found Mr. Pisce and Mr. Day on the rcad. They
ug over the testoits in the windfall of Sec. 1% which show the formation to bte
mainly a gquartzite formation with interlaminated belts of flaggy argiilitic rocks
of varicus impregnation with red oxyd. These flagsitone layers are principally on
the north side of the productive ore bells consequently above them. The fcotwall
of the ore is a hard thick bedded granular quarvzi+e abcut 30 feet wide. Scuth of
it are more or less dight colored argillitic flagstones forming quite o succession
{large) of beds. North of them, no exposures, but about 30 rods south the granite
is sald fc be found.

went with

Frem heve followsd the trall to Sec. 17 where Fay cpened sxploring plvs, some of
which disclose an ore belt from 15 to 30 feet wide very similar %o the ore in Sec.lH.
In Sec. 1% are likewlse testylis opened exhibiting the ore bearing quartzite with
godd seams of ore inclosed. Went into camp anear 5 W. corner of Sec. 18 in a canp
just evacvated by Pieces' men.

to

Piece went from here with us testpits in ¥ E. % of Seec. 24, T. U7, R. A
large nunber of them is opened and a dark hiackish @re conbaining s large vropor=
tion of pyrolusite takes here the place of the hard ore with metallic lustre. In
the pits of Bsc. 1% also some softer reddish purple colored hematite is associaled
with it. The o rms several beslil 3 feet of c¢lean ore, besides morve or
lesg wide bells of more mixed ore adjoining. Otherwise the formation ig the sane
as in the other mines in Sec. 15, 16 and 17.

u7.
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A ferrugincus quartzite formation with interlaminated flagey and argillitice
lgyers, particularly the bvelt of flaggy argillites south of the footwall quartzite
appears to be very wide. However from time to time quartzite beds are interlaminated

South of them dioritic rock is seid tc be found in a testpit, but the pit was caved
in snd 1 did not ascertairn th ig fact. The granite ig ssid to be 25 rods Horth
of the ore beamng series of the quartzites very few exploring pits have been
spened.

Saturdgy 29. Left cawp in Sec. 18. Tock trail to Montreal River leading over very
nice hardwood lends. On the north slope of the iron range found some testpits near
% vost on west line of Sec. 23 in which a black slaty rock is found near the sur-
face. 1t 1s regularly found on the northside of the orebearing guartzite series .

From here tc Woods camp on the banzs of Yonbreal River on the fractional vart of
of Sec. 21. 7 of a mile north of the section corner whick stands close by the river
bed. 200 sters north of Sec. corner a wide belt of gquartzoso ferruginous znd cal-

carecus somewhal brecciated racx iedges ecross the river, dip northern, strike W S.W.

Further up the river in Sec. 27 the river ved is filled with large angular blocks
of dizbe f e zee n;u,~uwp} Wit 0o reguiar outersy discoversd. Mr. Wocds teatpits are in
the 5.E.3 of the $.E § of Sec. 22, a mile frow his camp. I went therse in the after-

noon but no testvit had yetl reached through the surface material (clay and bouldems).
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1 saw then about 300 steps south an outcrop of granite and advised him to stop
all work in the various vits except the deupeaf one where I suggested he wouid soon
strike the granite, and really & half hour af terwards they struck She solid granite
which of course made them sbou all the work iz this part. I poini-d him out a spoi
about H0OO feat north to try another testpoit to inform himseif of the underiying rock.

Sunday July 30. Went by trall over to Wisconsin. Crossed Gogogeshung River,the
west branch of Montreal river close to the norihern end of an island in the S.W 3
of Seec. 27, T. U6, R. 2 East. The bed of the river is formed thers by an ore bea bng

suartzite in a belt aporoximately 80 or 100 feet wide. South of it the whole is=
land is formed by 2 belt of silicious slate rock about 400 feet wide and south of
thig ig a dioritic schiet, well laminated.

South of that commences the granite. We went on from there in a scuithwest dirsc-
tion along the trail. Passed the tesbpits of Prof. Ludlow. Mow the place is furiler
examined by Mr. Moore. The testpits in the centre of the north half of Sec. 33 con-
P TR S PR T I T ) Y Y L I P Cor Firm MhambwooTl wast hmanah and arnn el mdrm  amng Bl
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of it besides the granite some 1littls distance further south. ALl the productive
ore’ bearing strata are north of these mentloned quartzites which correspond with

the footwall of FPieces! exploring pibs..

These ore bearisg beds ars partly guarizite beds with bunches of iron ore of
parﬁly very fine quality
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mxngxed seams & or 5 feel wide of a fine soft red hem&tite ; OF in plﬁces als
very homogenesus aphanitic pure hard oxyd cccurs forming seams belween the g 4
rock. The dip of the strata is north under an angle of about 50 degrees. The width
of the ore veariag belt north of the guartzite footwall I estimate at about 3 or

4O0 feet, not less. North of the trail no explorations have so far been made.

After dinneyr started west on trail. Met with some outcrops of dark baanded lean

Bt S 0. ~
ore in Sec. 32. Further on near Hyans camp 1n Sec. 1, T. 45, R. 1 East, the samse
lean ores form part of the hillside. Some of the ferruginous rocks form large slats
like flagestones ringing under the hammer. St, 1wk Potato River about in Sec. 19 and
camped in an old Railroad Survey shanty close to the river.

Monday July 31. Followed the trail to Taylors fork, s branch of Bad River without
seelng much of culcrops. On the otier side of 1t however we ascended the high nhll
of FPenoksee Range and had frequent oubersps of steeply erected sitrata of tae dark
vanded lean ores lo massive ledges. Then again we cruyssed over belits of 1ight colored
nard slates or flagstones. Several times we yaSbP& along steeply erscted bvluffs of
quartzite and limestone, both of which sppear to be on the south side of the lean

ares.

T4 e aresnlas s distance from Pobtais Hiver
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to Pe o we had all to do little atiention to the fre-
queﬁt iarge uatcrsﬁs of the i ected to see 1o ful' s&tis~
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faction exposed av the Penokee Gap. there at 5 olclock in the
evening all wet, even the interiocr of our opacks w*ich were more than tw$me a8 Von=
dervus as when dry. Went with railrosed at hall past six from Penokes Station and
arrived at Ashland stiff and chilly slthough the conductor kindly made for us a
fire in the stove.



Went to Michigan Hotel, a modest inn but tolerably well kepi. In tae large
nodel opposite the charge regularly $4.00 per day which 1 considered too extrava-
gant. raia $2.20 railroad fave for me and my peckesr. Paid him on account the sum
af $5,ru sund in the evening Mr. Piece, Mr. Day and lir. Moore. Mel alsc agaln with
Mr. Boy of Hilwaukee. Could not sleep at night for vpala ian my leg from over-exertion
in eclimbing dozens of those steep hills and descending agails.

Tuesday Aug. 1. Rainy. Stiff leg. Packed my specimens and dried blankets,clothes
and boots which were all wringing wet. Wrote home.

Wednesday Aug. 2. Went with train to T. U5, R. 2 W, Sec. 32, 5.W. of 3.W. Close
to Bad River, where from formerly Ustrander had sent me specimens supposed to con-
tain gold in payable quantities. Ere reaching Uthis placs near Silver cresk large
oubcerops of granite are noticeable in the river. The gold bearing rock of this lo-
cality is a diabase belt of great width of & very different aspect in different pla-

es. Once a fine grained mass, other times formed of very large crystals of plagio-
clas and diallagea it contains ia certain seams an abundance of iron and CUTLEY OF =
rites besides nickel and cobalt, silver and gold. This diallage is in connection
with & fine grained granite in a large vulky belt but some large boulders lying near
by are composed of the coarse disbase rock which is penetrated by & narrow dyke of
granite. Also large granite bouiders are there which inclose completely fragments of
this disbase. Further along this chain of outcrops is & contorted and Drecciated
gneiss rock which forms part of the diabvasic hill chain.
v anhile until in sight of the dspot s
cut of the railroad exvoses black silicious and ovritous slaty rocks in a large suc-
cession . The glaly siructure of the rock ls not everywhere plain and some of it is
hard semi-crystalline.

[T

South of it is an interruption the follow similar black slates until to the water
house at the station. Then follows the so-called magnetic belt which consists of a
large series of banded actinolitic quartz schists Jjust:iike the actinclite above
the ore belt of the Michigemme mines. The lower strata are dark purwlzsh 1*.Lotched
and less thinly laminated. They are not actinoclis 3 ¢
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Under 1% is the large series of siliclous slades of
ows a U0 fest wide beit of white compact but veiny quartz which insensibly ﬁ?aduates
into a limestone belt about 90 feet wide. ALl these Teds dip north. On the south side
of the limegtone follows a dark granite dipping south with its well laminated layers
soime of which are & well banded hornblende gnelss.

Diagram
Thence a large space wlthoul cutcrops. Further northa a cut through the so-called
black feldspathiec echists which gecarcely differ from the formsr . Goethensberger
found graphite seams in thess black slatlss.

{Pencil notes. Sulphuret of silver 25 miles north of Silver Tgland. Porphyry
hanging, slate footwall. Within 1% mile from Lake shore in Black Bay . From Canada.
H.E. McDougal, Ashland. Graphite 3 miles east from Penokee in Sec. &, T.LWl, R.2 W.
together with black slate of ircon formation.)



Thursdey Aug. 3. Stsyed at Ashland on account of stiff leg. Saw some fine speci-
mens of silver and sulvhuret of silver abt Mr. Becks, an obd miner in the north shore
district. Got some specimens from him,25 miles mnorth of Silver Island, porphyry in
the henging slate rock footwall. Got another fine specimen of argentifersus lead ore
from Biack Bay 1% miles from lske shore from Mr. H E. MCDougal. Promised him an analy-
sis. Saw at Mr. Vaughans' {proncunced Vaun') office graphite which forms a belt ih
feet wide in the black slate of the iron formation in See. 18, T. By, R, 2 W. 3 miles
northeast of Penokee Gap.

Saw also a drawing of a furnace constructed by a Mr. Hamilton, N.Y. to work over
the £ailings of South American gold mines by running them through a machine with
molten lead at a heat of about 1100 degrees. The oxidation of the lead is prevented
by the burning of charcoal in the channel admitting the air. The tailings are first
roasted in a furnace and transferred hot by a revolving holsting wachine into the

furnace proper. Provisions $7.00 Hotel bill $14%.0C
Diasgram
Friday Aug. 4. Went by sailboat at & o'clock to Mouth of Montreal River. Arrived
there Saturdey morning at U o'clock. Very cold night. o sleep.

Seturdey Aug. 5. Sent Hunt with Mr. Gillis back to Rockland. Went on Wiscoasin
side along lake shore which is lined with high clay bluffs. Near the waterline a
large series of dark brown sandstones occasionally motiled with while sireaks and
blotches crops oub at the base of them. They dip under an angle of 50 degrees to the
north. Among the pebbles on the shore a large proportion of porphyry and amygdaloid
rock tedides granite, dlecbase and diprite, ales Devonian limestone pebbles abounding
in fossils are very numerous there. ﬁcllected grneisas boulder with garnels and a
variely of poruvhyritic and amygdaloid pebbles.

inner with boat to falls of Montreal. About UOO steps from the entrance
: ffg of dark nrown, parily argiil ith almost vertlce
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I followed the river for nearly & mile from its mouth and found 1% crossing the
hickorss of not less than 3000 feet. ALl sirata
dark brown or reddish, some hard, more or less micacesus, others more soft and some
sarthy, easlly disintezrating into a2 sandy clay as for instance thoss at the ea-
trance.

Sunday Aug. 6. Remalned in camp as my foot was s%1ll sore when I walked.
Weather fine, lake qulet, verfectly smooth.
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bgnday Aug. 7. To old mining loscatio
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s}s1 / . les above its
mouth followed an old wagon road now used as & trail of the iron miners. At the lo=
cation which is at% the foot of higkh bluffe in the bed of the river o trap belt of
about 80 or 100 feet in width sirikes across the river. North of it are some argill-
itic sandrock layers and betwesn then an amygdaloid trav belt sbout 10 or 12 feet
wids is enclossd which ls connected with a sparry seam contalnling prehnlte snd sume
fins scales of copper.
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Further north is a verr large belt of conglomerate with interstratified seans
of fine greined argillitic sandrock, exhibiting plain ripple marks. Strata dlp
under an angle of 7O to 80 degrees north and sesm to ve succeeded by other siﬁila“

sandroclk strata down to mouth of river. On the souih side of the 4rsy ar
similar argillitic sandrock strata amcunting v & 5Teiu thickness but I
th stream no further uywards.

Returned %o camp as my leg became swelled and painful from the exercise I made.
Ng outcrors seen on the way to camp except in the creek entering the lake at our

-

camp . It ig the red sandrock as geen n1gnm he beach.
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Tuesday Aug.8. Stormy weather.

P

Wednesdsay Aug 9. Paragraph in German.
Thursday Aug. 5. Evening Mcoore comes with the bost. Sall for mouth of Bad River
& J £
arrive at 9 o'clock in the evening.

Friday Aug. 10. Waited all day for favorable wind. Indian left the boat to g0 to
land. Did not come back. In the afternson heavy storm. Tug Wadsworth weant up the
river. Returned 6 o'clock in the evening. Took me aboard but had to stay in the
river over night. Morning went U4 miles up the river again o gzt Lreakfast on board
of another boat telonging 49 one of the saw mills st Ashldduo Lefs-for-Bayiield
aheu$f9«91eleek—Sa%n?éay«meeﬂéng&aﬁugru%% Returred to mouth of river and remsined
there until Sunday morning at 6 olclock when the ses had calmed down.

Sunday Aug. 12. At 12 o'clock arrived in Ashland.

Monday Aug. 135. Packed two boxes of speciuens. Shipped them by railroad. The
Steamer Manistee left yesterdsy worning for Houghten. I have to wait for his return
and down trip unto Thursday morning. Paid for transpcruat:on of bvaggage from boat
50 cts. Fare from Bad River to Ashland $2.00. Board st ¥ichigan Hotel frow Sunday
noon to Mondsy noon. Did not walt for Manistee and took s boat to Bayfield taking
wy chances for a boat going to Houghton. Tuesday the Peerless came and 1@9&@@ lumber
250,000 feet which took him unto Weanhsaay mornivg Avg. 15 when we staried . Fave o

oughbon $7.00. Hotel at Bayfield $3. The shore at Bayfield is formed of drift
bluffs beneath which in meny vlaces tLe horizontel Silurisn sendstones make thely
appssrance.

' - w

Wednesdsy Aug. 15. 11 o'clock at night errived ir Houghton.

Thursday Aug. 16. Got letters from home and V Vienna, but not the expected draft
frow Savings Bank. Saw in the office of o retired bapker, Jokn Jesgon, a siab of
slate from environs of Lednse with a compressed body about & inches long and about
the delineated shape.

D

.
Yiaggah.

Ite surface is very delicately wrinkled and i% has much the arpearance of an or-
gﬁnlc rensin but I am doubiful aboul it as alsc the surrour wilng slabe mess shows deli-
cately wrinkled structure evidently due to the vressure 2% a soft mud nass.
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gave me a plece of a very large copereticn of Datelith with inclosed crys—
tals of copper froem the Frzoklin mipe.

Sent leiter to Mr. Chenesux, h‘tel keever at Rockland vogether with $41.00 money
crder t¢ pay ay packer Mr. Hunt and other expenses for trenesportaticn of specimen
from Lake Cogebic.

Notes from back of tock. T.W. Edwards, Houghion E. Owen

1. laphyr belt from road up the hill to laumonitic amygdelcid S0 steps

2. La “1ﬁ1f§ﬁ emygdaloid with datolith nodules in crumbly decomposing masses with
massive cencretions Gi epidote 10 steps.

3. Melaphyr with epidotic tlotches, over 200 steps to, past candle Tactory where
amygdalold and epidote seams are connected with the melaphyr.

Epidotic amygdaloid 18 stevs. Amygdelold intermibgled with brown sandrock masses
in drecciated intermixture 10 feet.

Brecciated epidote and amygdaleid 10 feet all in decomposing crusbly conditvion

Melaphyy unic town, large velt

|"‘

%

Sunday Aug. 20. Facked 3 boxes of specimens. Forwarded by Mr. Hoar. Paid for man
Hunt 21 days, $42.00. 2.50 for transportation of spvecimens. 1.50 Hunts board bill,
25 cts for wrapping paper.

Brown Escanaba, $.W 4 Sec.34, T. 46, R. 33. Oubcrops of good lesn ore. Horth of
it diorite, dip S.W. &;ese to old treil from Republic to 3 lakes on town line.

Diagram “winnesec
Menominee Sec. 9. Shafi 56 fi. deep. First mixzed ore and 4 feet of good ore.Dip
S.E. Under 1% a sandy argiilite wiih glossy quartz concretions and of red snd white
mottled color forms bottom of shaft.

Dizgram

Mouih of PBaint River. Strike E and W. Dip.S. Large velt of hard quartzosce feld-
spathic rock. 300 steps further down the river softer mica schists. Fo.2. About
200 fret or more, then a belt of hard rock like No.l. Maried 3. 4 a hard abscrbent
partly micacecus rock. 5 more micaceous, slaty and softer, both 150 steps in extent.

y.l.agi‘“ a0
Figcher 8amp. Strike N N.W. Dip vertical, a little tc the north. Argiilitic
schists more or less impregnated with iron and some narrow bacds of gquartz. A row off
test pits run acress the formations. North pit 500 feet from east line. Distance to
pits with pyritic graphite schists about &R0 feet. Between this and the argilliites
a troad belt of green schists resenbling dicritic. Next north of which a belt of
hard ircn

stained whitish quartzrock lays on the graphite schists.



And apparently below the green schists are hematitic quartz strata holding much of
concretionary masses of ircn ore, bub the strata are at the surface all Dbroken up
into small pieces.

Chas. Hopking, Ashiand. V W. Wewland, Ashland.

Wichigamme mine. West pit. Ore 15 to 2C feet. North white quartz banded magnetic
ores(mixed) resting on the garnetifercus chlorite under which anciher ore belt foll-
ows. North of ore belt L0 to 50 feet of thick bedded grey quartzite. 100 feet of
achtinolite schists, the lower more chloritic and gernetvifercus, the upper more arel-
acecus containing seams and breccia like lenticular lumps of a grey graruier quartz
rock. Northern layers become alwmost horizontel. Then short 1ngerru9uiaw and further

north banded garnetifercus schistose actinolites with quartz and chiorite seaus
partly breccisted.

.4

. o
E.H. W?igu‘u, ;t‘é‘j‘iu‘%llc

ol
cuaruzibe rock 100 steps. Quartzose gr“white chists to openings of ore seam at falls.
About 800 feet visible of dark guartz schisetis banded with slaty graphitic seanms and
impregnated with iron and ireon pyrites. Natural slivery cleavage surface shining like
varnished. Fresh fractures rough, gritty.

Prillip Kohl, Ashland.

-

5:.

Erunsweiler Co. Vein o5 ft. wide, ore specimens and surrounding wall rock.

ay

Rufford mine, N E § of Sec. 22, T. U8, R. 31.
Northrop Sec. 26, N B ;.

Crystal Falls cut. 210 steps slate, Dip 5.W., strike N.W. to S.E. 100 steps 7
80 steps similar slates but with s quartzose seam and more dark ferruginous partly
grapnitic.

Keystone mine. Quartzite visible 30 fv. Mixed ore 25 ft. Garnetifercus chlorite
mixed with ore 25 £t ‘banded silicious ore, very thick belt. Dip north.

In second pit at the carpentcr shop. Quartzite, micaceous guartzose argiliites
of white and reddish color 3 f4., ore gerneiifercus chlorits as before slaty beds
at footwall.

Por washing June 27, Marguette. 2 wool shirts, 2 wool socks, 1 pair of underwear
1 sacktuch { robve)

(2

Dliagram
Hunt 20 days $40.00  $5.00 advenced (or previcusly pald ).

Sec. 34, T. 45, R. 30 Koch



C. Hominger 1893

f4 Ann Arbor by Toledo Ann Arbor Reilroad. Arrived st Marquette Friday
h j bay is full of ice(eis) yet. Stovved at Tremont House.

Saturday 19. Went with railroad to Ishpening to exanine R ads Gold mine in 3ec
29, T. 48, R. 27. Railrcad fare to Ighveming and return 1. Tne first exvclora~
tions of Mr. Ropes were made short distance east and sUmewh t south of the limesione

outcrops descrived in my rewort as cccurring on the northside of the road. A narrow
guartz vein only 3 ianches thick slightly imoregnated with sulphurett of iron, copoer
lead and carrylng some ollver ahd gold is found there intercalated between sciists

~

of green color (talcose 7).

Iy ¥ ;
YNorth o

L ciists succesds a limestone belt about 30 feet thick of grey mottled
tanded snd seamy crystalline structure resenbling more an lntrusive pass than a sira-
tified series of beds. The limestone incloses an sbundence of lenticuiar masses of
a fine green colored falc. It iz 2%t vresent uged for =z £ &

North of the limestone a massive serventine adjoins
strikes nearly east and west and crosses the road fu T we: e o0 the s
gide of the road asbout half way up the hill sides other exploring phts are open
about in the horigzon of the limestone belt snd in the schists next south of it.

Severzl velins of white quartz some 5 or O feet in width sre found there striking

be 81des gvld and s1lver in gmall leaves dﬂd in mirmite nuggets.
-».t T Puwarw TN & "if\(“s AnT T awe waswmdly 3: A:'Cld whd nh

ars worva WL o0 g fre-—

<

bo pudo

ake
the naked eve. South of this quartz which is not a ilb%ule
r’\

wer o segregated band in the formati is serpentine rock ena then again

vein
another 1wm9btone belt follows. The quartz veins are intimately connected with the
limegtone belts. Seat a2 box with specimensg from that locality to Ann Arvor.

Bought from Mead a deerskin at 2 dollars.

5unday May 20. Smowstorm nearly all day. Wrote home.

Monday Mey 21. In H 111
£ dollsrs. R.R. to Ho ton

1
t %. Buvver s

- - “
Tuesday 22. Very cold but

- .

11 i i i A
ge lske mine. The ore bearing epidotic melaphyr st : . N forms part
of a very wide belt of wmelaphyr which ouﬂw01e« the nqtire wxdt f the vroverty.The
vein is nesr the esstern limits of the } section and crosses over to the Sheldon and
Columbia vroperty northward. Its southern continuation is mined by the Huron mine.
In several consecutive shaft orn the west gide of the Porta n o grall gquartz-
sse celcareous transverse figsure wein is noticeahbhle a2t the surfece which carries
some blue sulphuret of copper but it is not considered as worth further exwplorstion.
Afternoon wenl esst across the Sheldon and Columbia nroperty io the Isle Hoyale
aroperty Yo see the old trenches of ound @ el 1

j$]

3

Jednesdey, May 23. Went to Isle Hoyal vroverty where I wae vesterdasy. Fassed the
0ld shaft which is situsted near the N.W. cormer of Sec. 6, T. 54, R.33, prodably
the Mabs(Maps) vein. From there wert south zlong road until i struck the line of
test pits and trenches forwerly owened on the Isle Royale nroverty by Mavs. & coao~
glomerate belt crosses the road there. Followed the trenches in which generslly
relsshyr and amygdeloid hes become ex: osed.



After some progress another conglomerate belt is met with, then agaln emygda-
loidal melsrhyr anﬁroacning the creek which flows dizgonally =cross the S .y of
the ¥.W.3 of Sec. 6. A third lerze belt of conglomerate is met with. Its strike is
N.E., itg dip N.W. under an angle of about 50 degrees. Some of the veds are fine
zrained sandrock. Others are filled with large norvayritic brownish red vebbles.
Under this conglomerate is a brittle amygdsloid belt exnosed with Delessite and
calcspar nodules sbundantly disseminated. Alsc soft Ksolinitic amygdules are com-
mon in itger guartz.

Clee to these exposures still not seen in immediate contact on account of the
talus are horizontal ilarlav sendstones red and white striped and mottled. They
can be from here seen all the way down in the bed of the creek.

Returning I followed the trenches trying to keep account of the successive stra-
ta but tfe/ are nearly s1l refilled with rubbish and T had to gilve up the attempt.
. -

I presums descrintion ziven of them by Pumpelly as he copled it from the records
of Mr“ia?~ are correct.

Thursday May 24. Went from Poughton to Atlantic Stesp mills exemining the expos-
ures along the road side. Identified some of the streata indicated on Pumpelly's men
but failed to see all the different congloumerate beds, as for instance the one on

wontegune property, numbered 12, T o

£l and 22.

7. Then orn south side nroy
From Hencock conglomerate 17 and from 18 particulsrly from the latier took speci-

mens of inclosed wmebbles. Also specimens frox coarse wmelazshyr on Dakotah property

and z cuartzdse amysgdaloid melaphyr next east of there. Alg@ specimens of cosrse

grained melaphyr a few hundred steps east of candle factory.

Exemined after dinnsr the coanglomerate telt exvosed on the west side of the school
nouse. The belt is sbout 20 feet thick partly epidotic. Pebbles about the same as in
the more western conglomerates, less crystelline on fractures, more a finely granular

K
mass with dimly defined segregation of feldsvar crystzls. They are slso less vporous
in the cement, probvably bty alterstlon from the surrounding melaphyr by heat. Rain

set in, driving me hone.

Friday lay ¢5. Went to Hanlock mine and thence west zlong hill side where lately
e be

trenches have Teen dug in which about 200 stens wegt of the mine z belt of coszrse

conglomerate 8E>1t 30 feet wide is uncovered. Hext west ig z helt of mel which
on the west side chaaﬁes into an amygdaloid.At aboub 200 stene from the Another
cong 7uﬂeruue oelz znd sendstone ledges without pebhles succeed in a thic of

about 40 feet. ﬂurther on the surfzce is covered with drift but about 200 feet fur-
ther a third belt of conglomerste 240 stens wide becomes exposed due norith of the
greveyard along the bed of the reilroad part verr coarse pebbly, vart more sand-
stone-like.

Fext west of it su s a large belt of brown asumygdaloid with rat )
sbundant amygdules of rusritz cslespar Delessite. West of it is compact melaphyr
which from time to time becomes aguin amygdaloid. The porphyritic pebiles &n all
the I belts do not seem to differ. Some are almost arhanitic vitreous in frecture,
cthers perfectly crvetelline grenitoid. Some helapghyr sebhles are likewlse occasion-
ally found inclosed.

Afterncon went to Pewsbic mine znd exsmined the conglomerate bely, about or

'(’\

20 feet csast of the Peweric Rockhnuse.



The rock is nartly & *155 greined brownish red ssndstone, nartly a coarse
conglomerate very compact, bregkirg smoothly across the “ehllew. wnich seex to
be the same &g those com ‘

wogicg the cﬂnﬁlomerates west 0fF the Hancock mine.Hunted
for exuwosures of the conAlonerate on wesl side of Tewablc hubt coul d 0% find the
trenches sald to exisgs.

Sendstone strats west of Atlantic Stamps strike frow N W. to § E. Dip S.W.
under an engle of 35 degrees
Dizgrew

4. Creek outcr(on)

further up the hill the strike is slwost N. znd 8. Dip west.
esg. Psld man to help carry

above section. N.E. strike. N T dip about 30 to 35 desr
svecimeng 1 dollar.

Saturdsy May ms following the road up
the hiligide & ° Ligh Tro sand ies with much lemmonite
as cemert altern h conglouerzte Teds crosses the ravire. Striking about

under an angle of about 39 degrees. Further west slong
no ex»osures. ‘he steen hille slong which the acqgueduct runs,
of drift ssnd with boulders.

o Swede Creelr by = 3 A
W ﬂuerter of Sec. 23, T. ree succession of exposures
v colored more fine greined
Strike of strate W I E. Dip
n erounts to over 1000 feek.
. exnogures of 2' g v nature is found in Swede
creek which runeg diagonally scross the ¢ 2?. These beds sdded 1o
the gsuccession of the former make the series near 2000 feet thick. Strike sznd dip

the seme as sbove stated.

D1 B

Sundey ley 27. Went to Ryens nine on 6 mile hill, left side of the rosd where a
very rich belt of amvgdaloid lately h een distverId. The pmygdalcla contalnsg al-

In its

moaet exclusively calcs,
larzer sasse

sses
Smell fissure Veina 1
arsenate of co

1th.

as
r guartz and Det l

E " o
LICH &

ke L3 el e N - 5 .1 .
end carriage 3 doliar. For 4 pounds of wranping ©

large tulky masses of arseniate of conver were formerly found in
atout % a wile this side of Rysns mine on the right side of the
Devrezux wmins.

=
o
i
ot
ot
O

“”aluid bed of chocolate Lrown color

but ‘ne averaze yield anout ” of one wer
55 get of the amyvgdalol a conglomerate
an 0th barren of couner. A.calcspar vein
o in is not metallifercus. 5till occasion—
ally contains copeer and bearing dalold where it is inter-

sected by the figsure veiv



e =vsed to run through sbout 1H00 feet ezst of the mine.
T e ig feet deep. Cantalrn of Atlantic mine Duncan. According
tc the staten ert of the ca nt@in of the Huron mine the Ryan mine wvein is sbout 1200
feet west of the “urcn vein. The miners vein ueurby conteining srseniste of covver
ig likewise about 300 feet w of Huron vein. The sare vein is traced on the Euron
proverty between thie shaft he Huron sitaxp mill.

Tuesday May ©9. With stage to Torch Lzke 2 dollars. Dinzer .50 Followed tre
fungarian creel uswards. The first falls about 100 feet high are caused by an es-
carpment of horizontal sandstcne strata of which lower Teds are exwosed all the way
up in the sole of the creek below the falls. The sides of the ravine are unzccessitly
steer end the valley ig so narrow that I had to wade in the water.

Above the first falls are seversl cthers
horizontal ledges of sendstone.Finally near &
about 25 feet high is formed by uo;eﬂvaa g,,
tase on o belt of amygdaloid about 30 fe
rect contact with ﬂ()l"i"'x’)‘ﬁtcu. silurian S'&Hd{

ted of the creel, but not on the sloning sides 1 are o
rubtish. Tre assertlon of hadswarth thnt tne axaﬁtone dlos under t cmfg al

The sandstoneg feldspar and
PR e . b TR
are mucn narae I

2

o

r, T a dark greins comminuied

lavhyr or wnorvhyry onrevailing over tre 3 i
i
t

&, Thc “”19 of tre lowe hills
ar

surrounding Lake Linden consists of hor
masses. Visited the Calumet and Hecla S amp mills.

Wednesday 30. To Wolverine mine, “slumet snd Hecla and Osceola mine. The Wolverine
is now well opened and has a starp mill in operation. In the prolongation of the
amygdaloid telt into the Kearsarge vroverty likewise test shafts have lately been

opened which prove the veln to be Pcu&ll rich there. The coovver in the amyedaloid
near surface Iis malechite in ed and yellow oxyd. The foot-
wall of the conper bearing smygda 2. , grained melevhyr belt zbout 7?

Farther east comes i wmelaphyr. The Wolverine belt is supwosed to be 2300 feet
east of the Calumet end Hecla conglomerzte. Between both is snother belt of couwper

bearing conglomerate. The Xearsarge conglomerazte worked on the Wearsarge nroveriy
or fommer Seneca mine. From Wolverine walked slong the Caluret C®HT1OMPTQte Telt to
Osceola mine. This belt is there finely denuded in an open pit for over a hundred
fest in Leuéth. In the sups flciel rock most of %l : sltered 1nto green and
3 4 : £ the Osceol now. All the work done
the ﬂr<gcﬁ;01d velt underliying ¢ Expenses R R. 1.50

G.;. nner . 5(} -

Thvrsdey May 31. To #1ltvany and Boston mine 4O cts. Return HO cts. At the Albany
and Boston mire & new stamvu mill has been erected. The conglomerate is as 2 whole
rather poor in copper but in some portions cosrse sears of the wmetsl almost revlace
the cemernt uass.



face cortions of the rock part of the coeper has been transfermed
and mzlachite. About 100 feet west of clomerate belt is &

o shafts from which an esxygdaloid is holsted which carries conciderable
cpper associated wiltn prehnite, snzslcim guartz, Ortnoclase in comvact sesms or
also in drusy cavernous masses, the cavities of which are lined with fine crystals

of these minerals.

ne conglomerate belt can be traced on the east side of the road to the Franklin
as on this interval frequent old mining shafts are met with which exhibit the con-

glomerate rock on their burrows, but it seems %o be barren of cowver in most of the

L1 CE~ A S3 13 ] Ale Wa WU NITLE ad: UMDY WJ the

urr
wlaces.@lose on the west side of tbese shafts are others in which an epidotic amyg~
]

dalo1d is found which is probably identical with the Boston and Albeny smysgdaloid .
At the Albany and Boston mine near the old staup mill L7% feet west of the con-
glomerate belt 1s another amygdaloid belt opened which carries cogper and within
this belt & seam of a reddish colored, ganuliarly laminated baznded rock occurs two
feet irn width which a2lso carries b
spect tut closely exesmined i
‘”‘h;'y"l"l uiC Co "iéhume ate uGLbl?S

anme oconn

wte

stynerf

nde

4:?'
j=te
f .)

ot

fa ¢ cndetnne =
les & gendslone in superficis

i er. g8
t con31sts of a brown flinty ground mass lik@ the por-
nitieh semi~kezolinitic weathered feldspar

crystals are corvdously disseminated.
Fridsy June 1. Vigited H
dules and other vortions wit
nen pits arcund the mine s
gran

rich denogits oceur in
to several hundred poun

[
h

o (¢

Met returniné from the mine Capt. Rysn of the Hancock. Was invited to see the
mine again under his guidance. Afterncon went to the asbandoned Douglas mine which
is considered a continuation of the Isle Royzl belt, likewise the Concord and Arc

ian mines, two other zbandoned nmines adioi o, At the ang'l:::

bl kel
ineg, two other zbandon ies adjoinin
ter tc be & hard epidotit amygdaloid rather btarren of covper ss
8. pact feldsovar seanms

'y
iy
dide

o 0y

from the examination of the burrows. Red compa
prevailing accescory minerals in the rock. Tae foct and honeing % i
is a dark melaphyr of middling coarse crystalline groin. On exposure it become

reddish grey mottled with darlk delessite (zreen) soots.
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Sgturday June 2. Went to :
Huron wine. The conglomerate No.7 is well exmosed
not observe as the frenchesg are f11ltﬁ with rubbish.
shyr of dark color, most of it f
ioids apparently barren of coupe

Hoyel wroverty east of
glomerate No.6, I could
rrediate rock is mels-
t are epidotic amygda~

In one of th halt
a red porvhyry-like mass 1
intersecting the Aft

Sundsy June 3. Went over Sheldon and Colurbia mine. Found some silver in celcspar
The Sheldor ond Columbtia snd the lower shaft of the Poptace wine 1g on the Portage
velt. The Isle Royal telt is 200 feet cast of the Portzpe belt. The uvmer sheft of
the Portase 1s on the Isle Royal velt. Visited Mr. Hudson in the afternoon.



Zondey June 4. To Calumed srd return. Reailroad fare 1.30. Tent &e
Cant. of Osceols mine and of tie work at Tamerec shaft. Tnis sl a
740 feet deen. The strata diu et an sngle of about 37 desrees like trosz
Eecls. First sbout 50 feet of drift had t2 be eunk through tefore w
The unuer Hh0 feet consist of alternating beds of welaphyr and i
ter carries consideratle copper. At u63 feet a telt of reddish r
feet thick is sunk throush which lilewise carries copper. Then 2
l1oid and melavhyr. The lower mela hyr is dark blacish, segregat i

ick enface coating and

small fragm ent« Titn shining chlorztvc sl &
with she D \ This bleckisgh melsr g
ing of & conglomerate 3 or U feet thick, cupriferous. It is struck at the dentl

67% feet and supposed to Le the equivalent of the Allouez conglomerate.

According to direct measurement on the Sensca property the Allouez conglomerate
1s 1570 feet enart from the Calumeb conglomerate or in horiz(on tal) distance 2260
feet from the sunposed Calumet conglomerate to the Oscenle amygdaloid, 525 fest o
al 760 feet from Osceola suygdsloid to Kearsarge conglomerate 543 feet or P
790 horizontal.

L

LR R
DoTLLo

The Calumet conglomerate is at the mine from 12 o 25

n places to a seam only few inches thick as for instance
wners the widest measurs of 25 feet and the smallest
ed. The dip of the conzlomerate at the Hecla mine is
Distence from Calumel conglomergte to Kearsarge vert.
pelly maps 1064 and distance from Caluret to Allouez

rom i J I cooy from Pumpelly. dist
e to Ho. 16 or Pewabic west
R0%5 feet.

iengtaz (Tuesday) June 5. Till wid day dark, rain.
the Isle qual mine. collected fine speclmens of anslcim ectr.

Wednesdey June 6. To with stage. o

dinner. Went to Douglas alls in Sec R
trap. Above falls we distance 310 fa i

explorations have been made. fissuw of JeT . prent *1t
datolith q@3¢vz Ldf“" mlnu & br&nules of ¢ is BXFHdElOLd-DlpS
under sn ang 1 NV i o beds are
alteraati of 1 2ting into 2
cCIrumoLy

Yext to the lowest trap Led waich is partly amygdaloids end sarily of the ghove
mentioned shsly nature foliow Leds of conglomer te and sandstone striking and dip-
ping ag the trzp does. The alternation of conglomeratic beds with sandstone layers
which scuwetimes resewbl Der ndgtone by belng comparatively
soft and porous and oft onsiderahle in tuickness and
formsg the sides of the ard returnin e
about the same dio. Fin seur h
s gof and not
str sand
silu eX 508
the



Tre upner <o ol cornnact and hard Tub wost
of then are sof s t ri‘ f were horigontal unzesits-
tingly te consi 1luri £111 the g asd trep they ine
cloze asre the saue ss in other conglomerates he ng series and as
they dip likewise under an angle of atout 3% ae wes®t I have no doubt
ther belong to the coster Learing seri Th n sandstonesg are noct
seern in conbsct with them. Also is thne 36 tally fslse that
going down the creek a gradual i*nmnm ats is observable un-
$il  the lower beds heve become nori srupt change, the
LD s are sbrongly inclined and r 2 good distance until we

veds horizonbsal.

In going uo the inciined of the Calumeb rallroad I observed in the gusrries there
the well denuded horizontal silurian sa ones. Following from Leve the rallroad
track for a @t%er xR of % a rock a Tn:¢ after

wTalR 107 &
a2 short inte:
cusesg end b

I 0 %o che falls ‘57 TO:

norphyry dips e with considersble inclinstion, contains conloqsly inter-
spersed hexag VL rtz groins with glassy fra ctlre avoearing bvlack or reflected
light but 3cta 11y colorless and transparent as the quartz of the Calumet conglomer -
ate which that rock most resermbles.

Thursdey June 7. Office work. FPaid 13 dollars for

Friday June &. To Calumet and retura 1.30. Dinner
Calumet mine near N.W. cormer of Sec. 13. Found the
in a pit right under = black decomnosing welevhyr in
of the Tsmerack shaft. Visited then szent Wright of the

from him the following records »f the cross cut from Calumet
Comrencing at the foot wall of the Calumet conglomerate.

1. lelaphyr to 172 distance dip of strata 39 degrees.
2. From 178 to 209 emygdeloid, calcareous, vertical thickness 19 ft.
3. Melaphyr to M5§ ;
4, Amygdaloid %o 475 calcareous. Thickness 10.5 ft.
5. Hslaphyr to 529
6. Amygdaloid to 600, calcareous. Thickness 43.7
7.
3. calcareous. Thickness L4&.5
9.
10.
11. & suall soar veln
2.
13.
1k
1s.
16. o 1615, csleareous, Thickness 63 ft. Carries little copper

[
b

e wresent disisnce reached. The drift will ve continued to

Tn the afternoon re-visited the Tamarack shaft. Collected sowme sdditional speci-
mens. Then walked to the Altany snd Boston. Saw some test plts on the Tecumwseh prop-
+r weat £ o . N . .
f?u] west of station where the Calumet belt isg said to have been found for the last
Y o - ; . ns - N
time but the pits are now 211 filled with sand znd &rift s
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The Alveny and Fostoun belt is exn
nouge. The Houshton conzglomersie sa
nits T hed not tire to examine this

oughton.

sed in old mining locations near tne half weg
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) aeqe mining
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Saturday June 9. Cloudy cold day. Rewained st off 1cégn the morning writing out
notes and packing specimens. Afterncon went to creek on Dalotah pweperty to exsmine
conglomerate belt HC. 14 but found only melashyr ex-osed . Creek difficult to follow.

Sunday June 10. Went to Swede Creelr examining the sandrock series exuosed on the
road to the creek. Tne strike is conformable with the melephyr belts of the Quincy
ectr. Exsmined the hi on west side of creek. ,ound no rock exvoscd. They consist
from botvttom to top of drlft masses. mhe same ig noticezble of the hills on the other
side of Fortage cansl. 5.C Hill whom I met last evening told me of an exnosure of
& large Ponﬁiomerﬂte bed west of tfe cr ek but did not indicate where or how far

i ¥ i o
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ionday June 11. To EBagle River 2 dollars fare. Arrive after 1 o'clock noon. Ex-
amined the extosures of conglomerate on the beach south of Bagle River. Thisg con-
glomerate belt is very wide and din is about 25 to 30 degrees. At the bridge the
river forms falls and the sirata zre finely exvosed. An angvﬁaioid welachyr forms
he rock bed of the river at the top of tne Ialls At the base of them it is an un-
n
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sandrocik whlch exa=?'t= n
the indursied surface o
sandstones succeed which

gher up in the succession of deposits the congloumeratic nalure of the strats

tegins and for )OJ or 600 feet in thickness only very few narrow bands of sandy
nature were observable. The con:lomerate is coarse with pebbles from the size of a
hen's egg to = mants hesd. Host red ﬁOrw”VTE vartly with aphenitic matrix, nartly
S o

throughout crystalline sleo amypdaloid helaphyy houlders esre zmong the pebble [

n i
=)

7 pages Germean.

Inursdey June 14. Se
Copoer Falls. Average
Tre broad conglomeraztie

further off toward the
sy r seen at the 1i

ion into hill Dby itunnel commencing at the stamp Wills of

n of strats 27 degrees, measurswent of strate hnorizontally.
elt analogous to the one at Eagle River lies little distance
ake ond beyond 1t in the lake are cliffs of the amypdalicld
house of Esgle Harbor.

co
a

ot i"" ot

,.

thickness of an

feet. Then cong

75, melavhyr QV,

sandstone about

(Line drawn thro this varagrauk) Melaphyr 500 £%. Sandstone seversl thinner Dbeltis
alternating with smydgdalold, measurement not clearly visible on mawn. About this
horigon a thin feldspathic smygdaloid szeam rich in couvver.Thence 500 £t. of melaphyr
then thin sean of amygdaloid sbtout 2700 ft. from nouth of adit.Here begins the
orincival work of the mine.

L)
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Blulsn grey SLY &

Sandstone seam g
Bluigh grev enmygd
Conglomerate 25 feet

Helavhyr 100 feet.

Szndstone and conglomerate 125
Helaphyr 100

Feldsnathic am v 1
Melerhyr aHbut 500
Anygdaloid LOO fi. various nature, one of them prehnite besring
Melagh, 5

A . af OMES -
Melaﬁhyr 290. At base slide
Amygdaloid 90

Welewhye- 150 =zsh bed
Amygdaloid about 20

.

e

ey besring, thin seam.

.

.

.
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Amygdaloid 100
Avout 300 feet of melaphyr with some amygdaloid seams.Lowest reached in the mine.
The upper shaft, Thomas shaft is 390 feet deep.Commences in amygdaloid. No.l

Svencer shaft comuences upper portion of amygdsloids No. 13.

The above succession of beds is copied from the mining mep of Conper Fells Dbut
with regzard to the special characters of the di*ferent gtra +a ne clue conld be found
' p noy could Mr. Fu rson farnigh ie inforration. Seversl of the di ff
erent amygdslold bel+g surface can be litholosically
ighed by one fa this tagk of distinguis?iné ig
anger nassing t sight
he hills where the adit to the
eche N SNme

heve
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It consgists of = bLreccisted mixture of melavhyr frazments with a cement wass of
Datolith celcsper and varistle srount of silicious cuertzose natter also Lamronite
snd snslcime are common ingredients in the veins. This vein is naturally exposed in
a ravine between the two upper shafts, it is saild to have & north and souih course.
Its demarkstion from the walls of melaphyr is very imperfect. It is a2 line of break
in the formation, where the chettered portions nect to the bresk are re-cewented by
infiltration of mirerals.

In thig vein which litholeogicelly completely responds with the cross veln opem-
ed in the #3% ghaft{or B or 13) of the old Phoenix. The great abundsnce of Datolith
ir well crystallized form, partly colerless, partly greenish or copper colored is
remerkeble. It ig intimstely sssocizted with colespar ut Preinite is rarely nresent
Wh 1 1 ﬁmy”daloi i i i) th t th ted belt, the Dato-

; c J¢! > itl wears to bve

S A T e
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Copper in minute grains is invar
of Prennite, datolith and gpar, fi
also the small anygdules. The rock

naterial of ihe amygdules hag comple

oo

1y sprinkled througn these crystalline wasses
g 1qr~er ar1 spaces of tke amygd al

)4-4'«
o gy e 0

Fridsy June 15. Went to Wortheliff mire 3 miles from Zagle River. The work now
abandoned ig done in the ashbed which there is intersected Uy a flssure veln of a
hard silicicus datolithic and prehnitic rock of whitish color partly of treccia
structure and much of it very wpoor in covper. Tre vein strikes about north and

south, is in places only s few inches wide and agein 8 or 10 feet.

=1~ 3 s d R

r'm/;:ua.x.u'u cemenveld 0¥
compact sandrock mas

rock which during th
terward indursted. Th

- Y

The ashbed there is a TLrown colored
b de ic

Some hundred yarés northwest of
everywhere in the district which hes
with wrehnite and sonetinmes also datol

P

oper but I have nol seen any place where regul ining
in thege beds which are opened by meny swall superficial test pits. This rock is said
to contain in some vlaceg much silver.

> : i
h, Ou- of which are &
a

. To Pho

Sat ¢ 1o, T eni e. The nmine is worked in the sznyg
low the blu f s. The nigh biulfs are composed of the so-cazlled green
est beds are a black crystalline rock conglsting of olagloclase and

crystels are n@t well defined. The rlagioclase with its lustrous cleavag
ted manner wore free of sugite then in other interstitial spaces wh
ularly on weathered surfzces a birdseye structure.

")'
[
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I went from top of the c¢liffs acrozs the formation northwest and nunltered the
successive bock beltg comrencing with No.l on top of tie bLﬂf’ The greenstone
vrover extends unto the creek which enters & g ashted of the old
FPhicenixz. On the norih side of the creek iz a belt af grey aMV*da oid., Then a wide
melaphyr belt. Then succeeds the ashbed which i1s very s a8 elsevhers
& erCCLQ structure. North of the ashbed in its hongl 1
B
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& elt of fine
grained black melachyr very hard and compact. Beyond s the hard smvegdalold

rich in prennite druses.

ne outcrops in the river. found the asibeds to be

In the afternoon I re-exsmined %
a breccls of smygdaloid and sandrock, in parts of the Telt one or the other predouni-
nating. At the Fhoenix wine the sghbe hen 60 feet wide, wrobably more
buts only certain poritions of this be
en sdit in the river bed near ihe foo
te metzlliferous. It carries there bes
loidal cavities or in sparry seams of

5unday June 17. CLiffs villaze on northline of Sec.l, T. 57, R.32. North cliff in
Sec. 26 of Township north near south line of section. South cLiff, sheft house new.
No.l near northline of Sec. 6 of T. 57, R. 31. No. 2 shaft 500 feet north on line of
vein. New cliff is on another vein one mile east of old cliff vein. No.l shaft 4300
from ¢liff bluffs. Bennets furnace iB Sec.® with copper in guartz vein.

4

cgartinn Fror Kloretlra mivine ansdrnser ot +tha Oanonla
S R W e W7 E T LY W Tt WAkt g abl‘&;b‘&u MAAL:)-L.LA\,./ "t o v Vi T Aol ~ A WAL Y
h base of cliff bluff under which the so-called slide is supposed vnosi~
en, r e:

Y glomerate, from there the ground mined by the old cliff extends
River from bluff to creek horigontally, Distance 750 feet.From creek

0 most southern shaft 1000 feet, 2ll this ground connected vy drifts. 7 pervendici-
ar shefts on this interval. About 30 different strats sunk through in this ground,
an alternation of melachyr and auygdaloid beds.

Deerest
about 80¢ u,

aernaa tha
acyress wie

stratum as

750 feet south of southern sheft diamond drill hols 1u¢ ugh
emygdalold and then black trsp belt, usver part coarsely cry eet fur-
her south anotiner drill hole inclined so a2s to Te wvertical 3oh ft.deez,
secuence of strata from sbove; smygdeloid then trap, five times altern@ting telts.
From & ere Je5 feet south shaft No. 2 of Wew CLiff goling through the second melar
mygdaloid helt of former drill exgerlment Shaft »o 1 is 40O feet further
south commencing in the Uth melsvhyr belt and renetrating the Etu amygdalold belt.
From nere 1000 feet south not exolored. Tben snother drill hole 262 feet Besp coum~
neing in trap end crossing U different belis with internosed amygdaiolds. Driil
holes vertical to dip. Bottom of shaft ie in a conglomerate shout & feet wide, n

conper.

200 feet further south another drill hole %61 feet deep winich crosses the same
strata ce¢ former and under the conglomerate snd amygdaloid snd then trap belt .325
feet further south drill hole 32% feet deep commencing in a trap belt above the

englomerate ahd then piercing two trepbeds snd % amygdaloid belts.
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600 feet further south drill hole 266 feet going through various modifications
of melaphyr. 700 feet further south drill ole ”jo fest SOln% firet through drift
then amyzdaloid surposed to commence at the flcor of the next former drill hole

and then throush seversl trep snd amyfdaloid beltis.

A further and last drill hole is 300 feet, Btill further south but htarely
touches the trap rock. Above is deec drift. At the bottom of the first of the
drill holes a thin seam of jasver is struck which is supposed to be the analogue
of the Calumet conglowerate. Those drill holes south of each other are not all in
one straight line.

5unday June 17. Went with Mr. Brockway over the grounds of New Cliff mine scuth
of the road. Observed the different zlternating outcrops of smygdalold and trap
belts of which the above notes from the maps of the mirne give special information.
The new mine is on & fissure vein striking scross the formetion about s mile nortin

-~ - e Sy ey 1 1
of the cliff veln but zbout perallel with it.

South of shaft No are seversl pi 0T izloid belts which carry sowe
copper and silver,prehnite gusrtz and calcspar, sovetines alsc e
fill the amygéwleu

The second belt of melaphyr crovping out sonth of the shaft a few hundred yards
distant reserbles very much the greengtone of the c¢liff bluffs It conteing numerous
arazllel narrow bands of a lighter cclored scmewhst &reenisb e Lwn@1st1ng of well

ned plagioclase and augite crystals like lbe coarce gr' rr 5
i dowvn to the creelr and C@‘ﬂd"ﬂﬂ‘ the nwngc«': te hill

i A uug

B
O

O Lo (,‘)

o

e Ccreayd PR SRVE 3

ng down

e exploring pits ln which o guartz veln with ca csyor and
copper are the associated mirersls. Fromx here northeast on Mr Bennets fdrm in Sec.?
i{g another similar quartz vein which is richly loaded with greyv copper ore. The veln
containg there occasionally some crystals of vidlet ?¢uo"~ sar. Stayed over night
with Mr. Brockway.

5
far]

liondsy June 18. Heavy rain but nevertheless went to No. 2 shaft of New Cliff and
deacended to see the fissu in exuosed. Tbe veln is at the bottom of the shaft

at 175 feet de & brec of brown amygdeloid cemented
8, semin pper in 8 nesvy solid netwsark of

g2 e

pourds in weight. The gene ;‘ ayyearzﬁce ig ve promising and (auu; of tre ghaf

without drlftlné good meny tons of mass copper have becn extrected besides a large

amount of stemprock full of coarse copver. The vein seems to e m uch poorer in the
solid melachyr then it is in the saxyedaloid belt undernesth.

The sxygdaloid struck in New wine shaft No. 1 next to surface is supposed to be @
equivalent to the Ogceola amygzdeloid by the maker of the above map “istence from
greenstone belt(verticel measurement across stratz) to jasper bed $upposed to be ecuiv

30 feet. From there to the supvosed equivzlent of

alent to Celumel congloumerste, 1
A

I'\.,

~ e o) o - -~ . - e
Cgeeonla asmygleloid 532 feet, vertica

fe 7E 1 messurement of strate. From there to suvposed
Keasrsargze conglomerate $10 feet of which tie uvper Wi{or LYC cr U2} feet are uncu-
plored ground. The lower are penetrsted by drill rnole 262 feet deop. Total distance
of Kesrsarce conglomerabte from base of CLAff Bluffs or sunoosed Allounez conglomerate
velt 1290 glus 53? plug €10 totsl 2632 vertical thickress of strata.
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Lovard evening the weathner clearéd up and Mr. Bro
er oh & sure of tne Allous
'L

mldwa" wtweer cliff

”TU“erat Yty the darf L?J;”ct

hich litholo ¥ paiLe gresn—
ish almost he fimsure veins o 7. It
carries al exrinated through its onform(able;
with the fOTL on & belt of dark am 5 rable that
neither s hoenix mine this convloneere snd the as secvated stra=-
ta heve n

Tuesdey June 1%. Cold, windy and cloudy. Went to test pits of Phoeni
the 0ld locetion observing the character of the ashhed which is there about 560
e. It hiag the same breccisted character -s elsewhere an oz S

ereble copper and some little gilver in a dark amy 14w : it
es. Pert?J alsc in an earthy Brown smygsdmleid footWaL and hanging of th
a hard fine grained melaﬂhyr. Heavy rein set in for the whole rest of i
had to return all wei. 50 cts fov trwn sportation of specimens from Copper ¥

Hotel vkll for 9 days 18 dolisrs. Bought copper specimeng 2.50. silver specinmens
-75.
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Wednesday June 20. Went with stage to Calumet and then to Houghton. Expense 2.00

il b7 L b -
Found Dr. Kiefer there, had a oleasant evening with him. Received letiers from

Thursday £1. #nswered letters. Sent to washwomasa{listed in German).

Tont in the afterncon with
Wbere he bellevnd to heave
)

and will not 1lat
to Allouvez mine

TOCK ressio

of the the eguivalen
stone. r less; sbove
loids o Gigtinetly L
of 8 st sgous to th
in e l&v re gometine
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The locetion of tae Amlc wine “ith ite conglomerate 1
the Alloues rine from the top of fhe hill ab & distance of eboud
with evenlng train. $7.25 rallraad end stege expenses

Saturday June 23. The sarties intending %2 go % Royel vostooaed the trigp.
Went then to Delawsre mine. Arrived at 4 olclock in ning. The exvosures of
the conglomerate in & belt from 25 to 30 fest thick pite extensive. “lose un~
der the vluffs of bvlack trap ihe representative of tae so—ca} ed greenstone. Under
tre conglomerate is a large Telt of grey gugéauLo1d which at the surfaceris in a
somewhat decomposed and disintezrated condition. EZxpense for the trip .05 cenis.

4 a letter of introducticn dr. Devis the president of the
saw at once that I would : eny beneflt from his acousintonce.
me go far with politeness p1a11 enough that he took no intere
work and would not give any .
§nrdaﬁ June 2H. cold and cloudy day. Went to Lake LaBelle, § miler digtantd.
From Delawzre mine e road affe : over to Helliown, Wery few exposures
can be seen. Sometinmes a small knol avhyr Lerely projects over the &rift cov—

ered surface or by the excavation of the road some ledges of the rock became denuded.

After reacning the divide of the watershe
exposures become more frequent. Abouit 100
the railroad trac i

1
£ in the vond hes
v <. AN

AT
which is not yet finighed a rather large con~$0xerqte belt crovus

's very compact and epldotic znd anygdeloid velaphyy pebbles

D vonents. Porphyritic peblles are not so abundant se in other

s Uut 300 "ter neving crossed the railroad, a very hard

i 1 omelaphy the surface snd forms bluffs on both sides
of the road Pagsing furtnor on amy g daloids are geen exvosed in slternation with
welaphyr and with frequent local 1nterru sbions of the outeropns by drifi messes.
About 2 half a2 mile thie side of Lake LaBelle to the left, a road leads off to the
0ld mine of Lske LaBelle. In the ascent of the rcad, no e fosu es are seen until
nearly the top of the hil % here : 2 black fine grained
melgphyr is exvosed, t*or of the formation

generally, (nearly E.

direction &L nearly right asngleg with
courselsource) to be on o fissure vein.
v breccia,o; am*gd 1oid rock which contesins some

Further on I came Yo 3 sha
the trend of the formation, i
The material thrown oul is & spa

seans of copper ore. The wall rocks are an amypdsaloid in the first two shafts. In
the third and in the adit from & ravine & larze conslomerate belt forms the wall

sck and also the veln wmatter is there in part compos a 04 ¢ragments of the conglom-
eratic materizl. Mr. Hill told me these veins at the min pass of gyenite
it T 3 cuntain 1 Ou

]

R Fla Aree T T a1 A cos i E
S&eEia L2 tiig aucd out L CcouLlt see Sy
at th

This syenitte I asaw aftervards exposed in a quarry on the south sicpe of the same
1ill on which the 01d mines are opened But 11 is not 2 gentrsl forming rock nucleus
of the hill as Mr. Hill represented it to me, but represents one of the conformably
interposed layers of the Trappesn rock series underlzid by verious belts of amygda-
loid and melaphyr, and lowest by & large velt of conglomerate which rocks are all

plainly exvosed in the bluffssoping down t0 Lake LaBelle.
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the Delaware
ddotie rele-~

The canglomerate belt is Lest observable at the

rine. In the higher part of &
ohyr ove r“V1ng 1+ are well onened by a

mit of the ridce geecivpitiéus cliffs are seen ourajec
svenitlic roclr, nortn of which the old Lake Le‘elle oletesw land .

Mondsy June 5. Went to Gentral umine. ¥ollowed tne unper branch of the road. Saw
several outcrops of the conglomerate nesr roadside. On the foot of Utlwff ere rsach-
2 Sumrlt mine the conglomerate is laid open in & test pit. A very compact fine
grained black trap broken up into shelly frogments forwms the lowest ledges of the
greenstone vluffs. Under it ic a QO‘JiOﬂPr’ue bed 3 feet thick which rests on & grey
anygdaloid westhered into ne rface, other varts of the sauygzda-
*o*d are dari green with

Thence passed the Northwestern mine which worked a similar cross vein and came to
the Central. At the Central the conslomerate belt is in the game way as above situ
ted 2t the basge of the greenstone bluffs of gimilar lithological character as bvefore
mentioned. The conglomerate 1s here much thicker, perhaps 15 or 20 feet and cerrie

some copper. Under the conglomerste is an amygdaloid velt.
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On ﬁ’e turrews I found waﬂy blocks of an epidotic conglomerate rich yper which
comes from a shaft thet sirikes through this conglomerate at & dopth of UOD feet from
surface, the vertical dl@tance of the conglomerate from the Allouez conglomerste
66§ feet. Conglomerate is represented in the vlian of the mine published by Pumpelly
which contains wuch copper disseninated through it. Collected a specimen of this trap
wnich was yet in connection with 2 block of the conzlomerate.
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The congslomerate im the mining mep of Pumpelly is believed to be the Houghton con-
glomerate but gince that time & third belt of conglomerate which is the epddotic con~-

glomerate sbove mentioned , it is believed to be the eguivalent of the Calumet belt
end is struck at the 240 level. v conglomerate belts heve Tesn ovensd by
test pite south of the mine. The Calumet iﬂ a swanp scross the creekx.

Returned afterncon
east %o the Pennsylvani
as at the Delmware. De
Sy(’;(.l nens.

o dollar. Afternocon re-inspected
sta en both sides of the river do not always
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after about o zo with
prennite with datalltq @n“ calesrer
Fa

t read

et in the evening lr. Brochway

TE b3 M n
re to Copver Herbor. found a laroe f
. 4 T 5 N e : * I
loose in the drift. Packed Tox with specimens and made 1Y ready for shipment {(two
boxes).

Wednesdsy Juns 27. Returned by mail stage to Houghton. 2 dollars. 50 cts cartage

ts Houghton.
With Mr. Wo Hdwards, Oren, Zlandin ectr. trip to the Forcupine

Thursday June .
2 o'clock afternnon. Arrived =zt Ontonagon % oVelock. Stayed in
- !

z
mountains. Strrted
port all night. S

Friday morning June 29. Lznded
sandgtones 7 angle
tut no signg of orgeni 3 iﬂs.

Porcupines.
gshore. The congl

of the lsan or
to the Carpy Lale wines only sand ra
the hight. The bath leads over & n
the south slope above Carp River., Highest are u]‘? fg of anyg uulQ]Q in whl(n tre

mines are opened gpperently following a fissure vein of brecciated calcareous nature
underneath it a large series of brown ssndstones all dipping under sn er-le of about
30" %o the north.

In the wvalley cn the north slope of ¢ i =Xe Ry
Torme the rext succeeding Telt, but the fop zert and south zlope of o
gain glomerate which is then agsin succeeded by a large melarhyr belt 1hese mines
sizidten in the south half of Sec. 14, T. 51, R. 43 geem to have worked o cslcareous
fissure vein intersecting the cmygdaloid trep and the underlying sandszterz. The vnii
vatter is a3 breccia of calcsgpar inclosing frdwm nts of trap snd sandstobe, generally

very 1itile copper seems to Ve conteined in the vein. Returned to camp on shore o=
bout nesr centre of Sec. 12.

1l ey Tawemen T
TGS vune i
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&
s grall sandwuaﬁp ig
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wd
8rsce mnany L&
7 il 3
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ey 4
are ni

Fear the centre of Sec.
toned m eeld a8t the
vogition as ithe shove deser
range beneath high vertiesl

Les

interss
sinore t
rmed of
ight of
rieg of
WOWS 0o rock outcrops
nerning in its fres course. d

suld to



Sundsy July 1. Recelved lebters
at the Douglas house ss 1y room at

aone. Stayed sll the wrevisug reat of
Ts wss ocounied.

Monday July.2. Wrote home. Went over the hillside btebween GQuircy and Henmcock wmine
There seeng L0 be = conglomerzte belt bLetween the two mines as wany learge tlocks of
it cover the surfzce on an iﬂtermediate svot close to rozdside. West of the Hencock
are two distinet beds of serndstone and conglomersie opened bty test pits. Intermediate

are Iight colored ~myodalsid truw wgmcz on the surface are in a soft cruMWWv decol-
ﬁ@s&& san T ; ashted Qf the Phownix

In the evening I went with Mr. ﬁgpe“hof.a farmer west of the Atlantic miane to hisg
home. 3tayed all night with him and ceme Tack with him

» the northern shafts

i
I vearing rock at the tely siwiler to the
" o Lo

&d v it : aenix wine., The eong trhe henging of this
I have & ekl n & former occasion. est ne more oulcrons of
gny kind zre natl e@ble All the surface is deeply covered with drift.

1eh zs 1t was not orac ;
the preparations for celebretion of the Utﬂ July

. 1

axcursion on account of

.

July Y. Celenration of the

July 5. Went with stace to Rockland. 6 dollars fare.
VR £

~ - 2
uns near the railroa
5 P PO, J N O T
[VE S AN O Bl o 4% I R 5 L I S R A
3 W . T
d of Ke Ve
Ty ey g e B e 5 - e
8 cencatin wihi u & bed
. . . X ) s ]
feet in thickness ls exposed end lsst under it ag
downwaerds chenges ints a Azin SR

snd nigshi.

i

Set urdﬁy July 7. Fine weather. Went to creek flowing eolong north line of Sec. 7
znd ¥. Found sone exvogures of melarvhyr snd emygdaleid the exposures are limited
and not much could Te lesrned aboul the vogition of these belis. Afterncon went with

el

P

Mr. Jomes of tne Minnesgota to znother creek flowing N E.ward across Sec.k, T.50,R. 39.
Te found there first a larze Lelt of conglomerate on the south side of & succession
of grey sandstone beds amounting to not less than 200 or 1000 feet. Dip confornms wilh
the rock of tre country about under an angle of 45 degrees. Some reserblance exists
with the gzndrock of the None 3Such mine but no copper in it. Morth of this helt no
trap roclt is known.

South of it we crossed several belis of trep and esmvegdalold. A trzy bell on east
side of road in N.W.$ of Sec.9 ig oorshyritic. Within the extent of Sec 9, or &
conglom e v

- \:
velts are known 50 sxist in slternztion with trep helts. Sonm
wide. otners 15 to £0. T, Gonglomerate «es sone times in pe
uniforw nature of & fine grained brown sauasioud.
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mowgré evening went to New Rockland wineg on th rap biuf south of the
renge. Trere are seversi ni £t th of the
rr hPluffs gouthern ap;“renulr in & dar- 3 with
and red feldrosthic sezwms. The northern sha ose yellowe
epiaot ' but in nelther of tinese veds in peying

Sunday July &. Went over the hille intending to strike the creek vassing the old
Rockland Starp mills but came to far north and descended to the ¥Flint steel River.
Saw no outcrops of larger extent except sone daloid and melavhyr expogures here
and there found in isclated patches. Tolled ny wgy up the creek throush thick under—
brush until I struck the read from Rockland to laple Grove. Refturned about 11 o'clock
forenson.

flondey July 9. VWent by R.R. to On
itchell to go with him to his explor
Tllloﬂug, Returned in the ®mvening. Iute
v on bthe headwaters of east

iade arrengsemsnts with lir.

e Gogebic a week from next
s g0 to~aﬁrrow with & wan to the south
of toe Onton nagon tut the fellow backed

and were verr
Sng Wers v

invitation we sccented. mine is

o

qouta gide of tne bluffs in the Ogma vein which is & rather soft yi Yo i
contelning wmuch epidote like the roclk of the Adventure mine. It is well loaded with
copper in barsll work{rock) =nd in stemp rock., All the materisl holsted is irtended

to go through the stamp mill.

Another shaft is lately opened on the nortnside of the bluffs in the “iscatawa
vein, likewise sn enidotic amygdaloid riech in coarse copper. I descended into that
shaft so far 120 feet deep. On the incline of about 35 degrees dip, a rich string of
coprer is vielble in the middle of the vein, but 2lso ab@v¢ and below

containg a fair proportion of the mebal.

Further north ig the Knowléon vein ecuivalent with the Mass mine and sbill further
north on the nills of the opposite side of the valley the liinnesota vein with its
nnderlying conglomerate bed is found. At the different burrows of ithe Bohermisn fine

druses of stilhite ¢ calcepar and epidote can be found. The zmygizloid surrounding

them ig soft. brittle, earnty. FPrelnite occurs ~lss btut not sbundant, but the soft
green faliy minerzl with smooth frabture which in other mines ss Yational
freguently occurs with the copper lLesring sverry sesms is 2lso here comnon. Returned
t{o Rockland 1

sandrock.

7o
D

e e
abumdance of pot holes are carved int
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Handed tc Mr. Chyvnoweth
5160, Zought cary sen

Thursdey July 12. Left with = man for south wegzes of man agreed
Tor £ follsrs, Left at seven in the worning. Fron in th~ gress and
tushes were all wet and we got sosked through in t. Then crossed the
river b wading end short distince after had agel gsoutnh branch. Then
followed an 0ld sucply road on the ecst side of tﬁe sauun branch which was also
overgrown with high grass and underbrush.? wileg Trom Rocklend crossed a deep ro-~
vine in which silurian sandstone was ex;osed in the bved of the creck but this is
the only S““t where roclke could bhe seen on the whole dsys route. The rosd wes Ire=-
guently obstructed by wiandfalls and was very herd to follow. 14 miles from Rocklard

ne ' e wmile wide vhich is

in the ss‘ﬁ nart of T. U, R. 32 i3z & grest windfell over
shi

1mbmr and o creek flow
rived thers at 5 and ol
a larpe Tire. At seven the sun
day Tut in the worning 1t reir
end of which I estimsated ot least 16 wiles off over a very rough country.
cold whick hindered us from & sound sleep.

3 oY 4
ely wet and had to drv ourT e
came out znd we exnected fine westher for the next
ed zezin so that we could not continue our voyage the
Hight very

SMOKG and ACQt the tent clear of taew.

Saturday July 14. Cloundy and rain during the forepvart of the day. We left comp at
7 end arrived in H5crland at noon traveling unr,u@h the zrass and underbrush we got
wet right in the start and subseguently wading two trenches of the river, the sosk-
ing was made perfect . Pald the man six dollars and 3mve Him the reméinder of the
grub ¥yund letter from home. Telephoned to Mr. Mitchel but got uno answer that
SA RIS

[¢]
}‘u}. Q

.

Sunday July
abtounl one mile
gseversl © he
belts of darly sluos
belts snd belts of
color end hag a bred
ine. Further

i
te bhelts are

(=%

e

st 16 1t is the
ey cccurs in
1uffs. At the
r ¢ Tiorwich & cc of the bluffs.
Tre river and & wide belt south of gtone asres. Mr.
Hithesll informe me thob somewhere southea th side of the
river one of his friends found large Ledge ssils but be
could uot indicate the cxact spot.



thn morning with =
:no2n end iowe
worning.

the lake towaris noon, Lock
very rou*h and we had to keep close to the shor
ave beuts had capsized the day Lefors

Wednesdey morning July 1&. Left with our
1y landed aboab Viig

saf'e & orn the ecast shore of
of Gogedle ziver. Follo & trail in S.E

g of kir. ¥itchell.
distance east of the
the ¢ post.

Farther north is &
7 mig@t be called 2 gua
o’

A s o - ES o e

-
Ao
.
.Lil% LI‘J & (’&.—-

36
sc
£y
[

\LL‘I R 1

S
woo
O

sllow well laminate hists of silky CHLmLuu hvd%gukp X o
lead color. Then comes a large succession of banded and o ably corrugnted
quartz schists, wart of which prevelilingsly qdartzose r part consists of
alternsgt] 1in of quartz with sesws of a mlcaceo itie soft fatty
fealin ist. Fu r 8., wne schlsgh forms a belt of loritic hvdrooice-
ceous character with onl sionzl ?ULO“ulha concrebis of - ki
guartz which £ d
crvasbals.

gtrat

cuoy

partly dark

v riti or 2hs oL
dlzseninated o arnet crvstais. Other lzye are prevelen 4
silver grevnsac Mmich 1s sccompenied with smaller or 12 7
of oedshedric n ore crystals. This garnetiferous uﬂG setinoli r Lel
locelly associa go forms the hanging wall ] atly ilict
are, b%ﬁoea in rugture by alternation of thin R rich ore with highly

= ig
SRS of ore. All thess beds dip regularly to the south under a
high sngle The entire series of rocks described is exposed naturally in pzrt and in
part laid oper in test pits. Total thickness of series seen about €00 to 1000 feet

Afternoon followed the dioritic belt N.E.ward ascross the
PO N S A /2 SR U %% PU T <R . I 1 N ommrde  deom I3
bio WIS LSV i.z.f.b‘ a WY UCLUDD VT LUlluaUblUlle Lo iAW UG WL
colored slates 50 or 60 feet. Then micaceous quartz schists
Then silky shining lead colored slates harded then the firs
besides impgrenated with iron ore chloritic hydormicaceous ¢ ous roch con~
sectad with it. Then setinolitic guartz schist rich in octah oxyd and
gsrnets largze telt. Further south hydromicsasceous lead colore sgaln a broad
telt. vat ner soutlhi after considersble interruvtion of oute laninated but
co§pact nornblende rock similar to the dioritic rock on the cf the des-
cribed series.
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Tneeday July 24 Left Ontonsgen in kr. Besser per
River. T 2 ’ 11 loested ou &
of the ; detones locally
dip und ﬂﬁftu\ ri. On Iro: arze exnosure of
seadsts the wJ~EL shbreszm o verv lary
of sle e

infer the
conbvaining
these san

couniry

ciies. Mr. Desser tells we
nolg well xnown to him from M”ec

Hent %o Union bey end then returnsd to rsod leading to the Union mine. Short dls
tznce vefore arriviang st the Union mine in the cree? brsww sendetones dloning northe-

warc ere disclosed and further on oulcrox

o

cf'
c‘!‘
(&)

5
@

ovg of how i te & very
arge belt under which s sreen chloritic amvy el gifueted vhich is
the copwer bearing belt of *“e Union wmine. The f<otw all of t“ s cuygd id is a con
gloume rate beld. lir. Beaser informe ns tﬂau e larg omysct *zeu belt aoverlies th

first wmentioned sanastorm oeit whﬁc% he identif
sandstone btelt fo alre mine.

From tho Union mine we fo. il von Suckh 3 milec 4

we s £ & of the The strata

striks northeasth. af Bldcx Trhe cre hearing
rock is & vartly colo r 1t follow
darc grey g aty ] ¢ siaty
searg covering River

which isg identic&l ki e Lo m follows & lars g 0f f : B reer

zrezined ssndstone ls trap
belt succeeds.

This ssme series of rock Mr. Beaser observed zbout 5 miles west of Black River
| -

and at the mouth of He gl@ River at the lake shore dipping northward there. In the
hanging of the Hon~ oer besring ledg succession of grey clabty
fine greined arenacecu ust tn csed Iron i The Leds
st Iron Riwver howev hward. heye he lske
shore end the Non Such an anticli

i

k2
Oy
*_._l
<
=i
¢
£
jay]
!

Wednesdsy July 25. Lef

leads to the Starp m

| ridge. found st

several lerze sorings

®¥ernt on tc the tributarie
Ee
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of Carp River and fo

s

up to the top of the ridece.Where the road crosses tine stream are no outcrovs but

some distonce upwards we found {irst & large belt of =2 hard compact conv«cmer :te dip—
oing north. Under this a broad belt of trap which all throuch its thickness lg of
emygdeloid nature with evidotic smygdules follows, but the 1 veds of the sbove
mentioned conglomerste are rore of fhe nature of & sandrock of fine
grain, nrobably by alternsticn induced ty the con trap.

jolt
rel
o]
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ct
le
O
o

The non-a ~ywﬂm ol
ire greined reddl

<
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ap recr are expos

je T
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o
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e
onglomerate belt strike almost north end south and div emgiw:z
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red rock oon
a large beaver

e to the road and went to Carp Laize Stemp mills but found =
tructed tne rosd to make it totally impessible. alter long
over~qm~ it. At the river we could not find a
. uuc&WJﬁd an” hig man % the other
2 grcvis ug. We comped
e only feﬁ*iﬁ‘é? ¢f former struce-
,1444; helow the mine is sald to
Under it in the valley a large

Truredey July o6. Barly in the morning a thunderstorm ceme up and rein which im-
peded wus from doing any work thils morning. Toward ncon we decided o return io
Union Bay. Broke up eamp and srrived there about 2 olclock. From there Mr. Beaser

end I welked to Union mine where we made headousrteres in a barn filled with stra
Examined the strata exposed in the river snd found the stebements made by the mining
cavtain to me to Le errongous.

The copner is found in a darx delescite omygzdalod
co

overlaid by fine grained mpact cong 1omereblc go cl

rock belt several 100 feet in thickness well exTos in the ri

of this copver tearing amygdslsid I was informed to be agein & Cﬂncﬁmmer wbe rock bub
the amygdaloid is succeeded or makes vart of o melephyr belt several 100 feet in

Y

ickness and partially of =mygdsloid cheracter in seversl horizons of the belt.

pct
. f

{1t

bulsecuentlj however we see this trap belt in the river overlying snother Lell of very
herd red sandstone of fine grain and smounting to & succession of beds over 180 fest
wide sz Tar as I could see the exvosures.
Fridsy Jdu
tesu=-like co
in the secti
congigting o
conglomerate
copoer bearing
strats dip nor gout
s red josper-lilre rock.
- [ PR | N PR S 2 S RV S g P PP
4 10UnNG vhese NLilS Daelndy GEeld J a5
zolored sandrock in connection with & i ilace iz
grain and of treccia structurs zlwost ¢ tires consisting of
coarse iumps of anmysdalolid trap mingled merate mass.
T uthern hills and the zliered red
colo e under the surface; at the south
slooe tThether their din is souih or norih. They
- Fal . N
are 1u atersectine each other.
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Sundsy Augz. . In the bluffs close to quincy
to £ill in under ihe dook, & large bed of well
covered wnlch evidently is a recent shore ue%osi
ered by masses of cosrse boulder drift, the trz:
mist neve occurred subsecuent to the aeposiition

Diagram.
Laundry list in Germon
Wo. Senmidt , Delawsre. Good woodsman and Loatsman
Kondsy Aug. 6. Went o Calumet and thence o CLiff mine. Hined w
end went after dinner to his new find N. of tﬂb 51d eliff, nut fer
f o

ashbed belt of old Phosulx, about 300 fe
erosses the arygdaloid velt which ea;rles a “’ud guea ntl ¥ oi cogper
d i ab

e
=nd in d#sseminated finer films. The veln ns far as Jegided is abom
consists of Prehnite, datolith, guartz and calcspar. The guantity o
in the swnall Dpeﬂth is guite large. As it ls opensd Glumﬁ uﬁder 4
of the covper is oxydized. The vein can ve traced s0 far to its int
asihl
Accepted invitation of Mr. Erochwey 1o be hls guest. lade the acouaistance of his
dsushter, she lately oropounced Dr. of Medicine. She is intelligent lively and
ather enthusisstic in her expectation of professional medical life.

Py

Tuesday Aug. 7. Bright fine morning butb cold Tent to Delaware escorted Ly

Br natursl exrogure of © ciiff v e VWiuffs which shows
it & with broken frogreants of the greenstone retalning in s de-
gr icn in which the hollow interstices were after the upheaval
fi ter by infiltrstion.

Frg sl

A AE . s o 4 £ e 3o gen v
Afternoon wivth sltage

Wednesday Aug. 2. Loafter b Lo Helltown to ex a men for the nexy
& or 10 d';s but ﬁoald not find one. Returﬁmd to Dﬁlcx . S
laborer of the wine 1tb.perm " Mr. Davig
5 dollars. Wenﬁ then on an old rosd over the greenstol
Ssgle Herbor until I came unto tre ler conglomerate
from the lalke shora. The conglomerate is un aer131d vy a
amygdeloid in the upper psrt. Between the greenstone ¢
belts of trap and zrygdalolid cen he seen in uv‘craus. Alsa the D’b?iled aghhed is
noticesble ning t rozd I went. Returned to
Del :

Trhursday Hotel bill =hd wegon to Actna mine 6. 4o s. Stz

rs G ] i C
Deleware, with Pascage, Schmidt went a footb . . tns
of the vacant houses. After dinner examined tne wine which is
north slope of thie greenstone rsnge. The rock of the bur &

sbese like the rociz which I collected last year al the Clark yine.

the base of th
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Sw the 1ittle tweer : luffs. Frow here ascended the
greenstone bluvifs id view is opened towards ihe
lexe end over the i lley s the 1 the Hurcn llountalins
very clein, westwar ‘€S ag en iscleted core mach rising
zhove the obher nlil in 8.

From the nelgn the greenstone blu very tedlsus fravel across 4oor
5 other rocky ridges until finally alics I struck the road‘again over
which we had traveled the dsy before . ¥ zbout in the W E.% of Sec.lO
snd after 3 miles further wallkk arrived a nine whgre we cemrved. I feli
siclk from ov nd 1ot having soten rthing from b olclock in the worning
to 6 in tﬁe evaning d hou se.

e
A

biondey Aug. 13%. Fine bri sther. Went over the Tarrows
plenty of cocoper bearing Frehnitic aeams inbersecting tne coar
rock. Tre trouw varies tic to wvery ccarse rrplned tl
ie

greenish nottled. Some. of 1t weut*ers very guickly, other i
affected mich by exond

\AZLC‘.

e
cu wrej, reddish or
eg do not seen to be

Lo the westher

¥ A

vas omltteu.
£t1ilbite, anslcin

k
and crvats

“
Cohibi

[
by

Afternnon went back
felt sick asnd towards
to ted howing to feel
to return tc Delaware.

i jevy Aug. 1Y4. This morning T found ice % of an inch thick on our water cup.
onday evening the foreman of the lumber caup Dasqed by and on inguiry told wus that
is camp ig 2 roads{rods) east of the town line, consequently we foll a &
¢}

the town
ne, the other dsy and was not on Mount Houghton 2t &ll. The abrupt shepe of the
m@untaln wnich tre hill we cacended 4id not exhibit made me then dosubt whetner I
was not on the wrong line.
r wagon bto Souper Harbor which brou
ollers

- - ¥ g . o A e TE e
vt me to Delawars, 5 dollsrs. lans

Caluret znd thence returned to "ouvehton.

e evening Dovers powe

¢

o
o1
a
e
3
p
—

bl

Yelel 28
e Rt 2k Cldae

2

A 1
(o4 3

Avg. 1%, Traveled to Marquette. Arrived ztout 2 olclock efterncon. Fro-
ticket to Ann Arbor for $oC.=H
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May 2C, 188L. Left Ann Arbor with Toleds R R. $17.00 to Marquette. Arrived at
Yarcuettie Wednesday 21, at six P.M. Paid 50 cts for baggage transportaticn, $1.50
for mesls.

Thursday 22. Rain all day. In the cuis of the D & M. R.R. through the rock biulfs
all along from Whetstone Creek tc the Cleveland dock the intimate asscciation and
transition of schistose and mossive dioritic rocks is well observable. The massive
diorite &s mest of fine grain appearing tu he a homogeneous mass of light green colors
often intersected by linear seams of calcarecus feldspathic and epidotic composition.
Ancther portion ofthe rock ig coarser grained and with the simple loupe its compo-
sition of whitish plagioclas and grass green horoblende crystals can be recognized.

, tionary uasses are segregated in the diorite which congist
al and probably originated from agitation of the yet semi-ligui
8, T i

he ilstose beds inclose several narrcw sesms of blosd red
locally considerable corrugation by the uplift.

Friday May 23. Examined the rock series within the city of Mrrguetie on east eide
of principal business street east of the schoolhouge. The strats have a irend from
eagt to west, dip under a high angle to the north.

Horth of the large series of softer thinly laminated schists represented in the
biuffs near Grace furnace and further upon the hill a very large series of well lamin-

ated compact dioritic schists with even cleavage and of somewhat rhomboidsl fracture
follows, which incloses a large augltic belt interececting then mearly parallel with
the trend of the formstion. This same bell is alsc exposed on the lighthouse point.

Horth of this series amounting to over 500 feet a belt of banded ferruginous rock
succeeds, then comes a coarsely crystalline diorite and a series of other entirely
similar compact schists as the before menticned. Further north within these schists
a number of narrcwer and seversl guite large belts of granite are inclosed. The
granlte has a more or less distinet laminated structure.
Diagram

Saturday 24. Examined the same series as yesterday in the west part of the city
going out on the street cceupying the summit part of the hill. I collected a specimen
of an eruptive diorite belt intersecting the large novaculite-schisgt belt nearly
parallel with its strike about 200 stevs north {on Arch St.7). The compact well
laminated beds of dicritic schist are well exposed. A branching augitic dyke inter~
sects them. 200 steps further north the same laminated compact dloritic beds continee.
‘hey inclose seams of laminated granite parasllel to their strike but tranching side~
weys across the beds.

o]

Gcimg from here east and a litile north the laminated diorite continues tc be ex—
posed . Portions of it are more massive and not 80 plainly leminated. Alsc cosrsely
crystalline messes are locally found in the rock belt which are not demarcated by a
definite line from the fine grained laminated portions. Alssc here a branching augitic
dyke intersects them. “he total thickness of the lsminated sub-schistcse diorite
series amounts %o over 1200 feat.



gunﬁay May 25. Followed from the brownsitcne guasrries the new rcad built t¢ Ne-

gaunee. It follows from the poorhcuse a soutbern course and intersects the Mt.
Mesnard qaarmz ridge at the gap which separates the chain. Un the entire space only
in one place quartzite bluffs steerly erected with southern dip are sy

east side of the road. The road itsgelf cn;y euts through drift sand accuwnulstiions.
After intersection of the quartz chain it burss west fellowing Carp River on the
lower third of the hill slope. After going about 3 miles on the road I returned.
In the afterncon went tc Lighthouse point. The granite dykes there are abruptly
truncated, have a laminsted structure.

caed on the

Diagran
West of the Picnic Isieands on a road lsading up bo the nordh part of town
dioritic oulberops oceur which correspond with the rock of ithe Picnik Islands. Part
ig a fine gralined compaet diorite. ancther vart ls coarsely crysiallins like the
rock on tre island and portions of that c¢o nsist exclusively of large dark green
hernblende crystels some twoe inches long. In scalbtered dots plagiocias is indsp-

fates
sperged which often ls partially reclaced by epidote. Also pyrites is “-undamtly
dleseminated. After ascending the Bluffs the large granite belt spoken of veste
day is intersected by this road on both sides of which the disritic schlbts‘are
coarsely crystalline and contaln instead of plagioclas red orthoclasge.

Monday May 26. Went to Ishpeming with moraing train
' ~
o nages of German
*hursdsy May 29. Packed svecimens. Left ther at Clifton hotel
The nematite mines scuth of village are all suspended. Collected good specimens
. s .
of pyrelusite. 1 specimen of diorite cropping éub in the hematité mines. Then went

to the diorite hills north of village. Iwo specimens from there. A diamond drill is
at work 1 mile east of the village. Not far from the shaft sunk in former years by

Lonsdor? and Mass. #nother drill hole ig compenced in the middle of the village.
+hey are not on the ledge yet. Returned to Marguetie.

ay May 31. Fine warm weather. To Seginaw Station 75 cts. Went to the
g5 Escanstea and mst on lower part of slope compact banded guaritz schists
under nigh angle north. Above ther is the massive brecciated rock often
deecrlbed vefore ag resembling a dioritic rock. This velt is sgvgral hundred feet
vide and forms the first range of hills behind which a,seuondsquartzlte and slate
rock beds of the arenaceous slate group form their body. Going west this guartzite
associated with blackish slaterock forms the hilis on the lise between Sec.l?2 and 13
of T. 47, R. 28. Their dip is north. The quartzite beds arslocally brecciated

gm
e
o
. b3
s ©

pages of German

wonday June 2. To Champion mine. R.R2 fare $1.20. Return $1.20. D*aila e rock
on footwall of ore, partly light, whitish colored, partiy dark chloritic and im-
pregaated with ore granules. About in the same horizon zarnstifersus chlorite schist
oceur with disllage associated and sometimesrwith nests of black Tourmalin, =lso white
silvery hydromica schists form layers.



Some sre mixed with hexagsnal tabular crystals of brownish red color whose nature

1 have to examine under the microscope. The position of thess Leds 1s under the
fivet belt of ore which is overlaid by the so-called soapsione snd then by the iarge
ouartzite belt. Horth of the quartzite 1s a large series af elaty rocks interlomina-
ted with cuariz ssams which strata are well exposed. On the road frow the devol to
the lake among the slates are some black gravhitie, others grey, sbiners hemabtitic

colored, sznd some resemble the dark ferrugineo-vyritic siates of the Commonwealth.
All dip north.

2

]

The sctinolite schists at the Chamvion Furasce appear to e still higher layers

ia the succession. OF the conglomerates and breccias north of the Keystone mine,
at the Champinsn no outcrops can be seen g 1th of the garnetiferous and disllage

vearing beds ot \eT narrower ore seams occur. The diorites further south are lentle-
ular intrusive masses wnlch probably are aﬁtered sedimeniary rocks.

esday June 3. Pald Hotel DEll, 13 days, $26.00 Bought %0 cigers $3.00. 1
ciack left for Haughton, R.R. fare with baggage transfer $%5.00.

Pagsing over the granite range west of Michigamme I observed a laminated siruc=
ture of nearly all the exposed granites, often also a brecciated condition by ian=-
termixture of dioritic rock fragments with the grenite mass, large bodies of this
breccisted rock occur. Near the Swmmit Station on the wesie rﬂ slope the laminar
comvosition of the granites is best seen. Nol far west of there other laminabsd veds
come to the surface which seem to be metamorvhosed sirata of the slaterock series
which tne neighborho overs the surfzce all the way down to the bay.
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Arrive in Houghton 6 ofclock. Found there Mr. Ames and Miss. Conover whichh send
their respects to the children.

Wednesday Jung 4. Froo bridge largze belt of diabase in massive compact beds,
then a breccia of argedaloid epidote rock and a brown fine grained siliclous rock
about L0 feet wide. Then massive disbase agaiu. At the creek near Mr. Heywonds
house the flood hes laid open a braad belt of a brown earthy amygdaloid of brec-
cisted structure il of seams of }aumeﬂlte, widih of bLelt sgbout 30 fset.

sdalold Big lumps of epldots
of tbg hr ﬁ“i@t“ﬂ lﬁﬁw

it
aseg belt abu %@ fee: wide
S“ ing un thé p ¥

ose & up
Qidouié amy adaibi’

The amygdaloidal and compact trapoean rocks are nol abl sll found in delined seaus
but intermingle. The amygdaloidal portions appear 1o have been lovse fragmental masse:
of the diabase which suffered more frosm decomposing influences and finally were re-
cemented by infiltration of calc par laumonite and some ou%ri of the gaﬁ&siane belt.

indicated ox
ges are perfectly de

Thursday June 5. Capt. Brandt, Belt mine. Capi. Dunn. Albany and Bouston. Went
e owg of Isle Eoyal mine next south of the Poriage and found good speci=

Y

thing in

ternoon I did not go oudb as it was very hot and o
had not seen bvefore.
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#gsng the wminerals of the Isle Hoyal is one which forms small regular hexagonal
columns with a straight terminal olain to which a micacesus c*eavaay ig decomposed
and hollow or vorous in ths cendre while anon—traansparent and sofb. Sompare apatite

and hydrargzillits.

Friday June 6. Visited Douglas Convurd and Acadia mine , all of which ars in a
belt supvosed io be identical with the Isle Ropale beit. It is a brown chocolate
cokered dull earthy looking asygdaloid with sbundant evidotic masses intermingied
in a brecciated manner, spar and quartz and red feldspar seam intersect the rock,
copper is not often found in the rock masses of the burrows.

From the mines [ went cver by a good road to the Quincy . Afternoon weni to the

Isis Royal mine agaln and collected specimens of what I consider {o be stilbite.

Saturday June {. Waited for ithe dep
time at half past teb but did not get off
hotel bill for b days. N.B. Left a box o

ed 1

st Nedeanmeenn odb 19 §
a% Viponagin av ic

riure of the Tremoni which has its regular
until late in the evening. Paid $10.00
gpecimens at the hotel. Steamboat lare

'y
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Sunday June 8. Ralny, cold day. Could not go out. Quite a large guantity of wmass
copper on the dock, all of it surrounded by bright gresn epidote which is in con-
trast with the masses of the Kewesnaw district which are imbedded in whits calcepar.

Saw Mr in T. L6, R. B2 as no better
guality of advanced to a distancs of
3 miles s8¢ 3 of Gogebic Leke a hotel has
been built and from it & x'e.)au. - ﬁil;e@ long is cut o the next station of the rall-

1i%
road which shoritly will reach to Sunday Lake.

Monday June 9. 1 woblen, 1 linen shirt, 1 robe, 2 socks gave to laundry.

Explowations for gold im T. %7 R. 43, Sec.28. Gold in a quartz veln carrying iron
pyrites sbout 106 inches. Alsoc explorations for gold ia Sec. 10, T. 47, R. U5, Iron
ore in See. 21, T. 47, R. 43 by Toblin and Swain.

Tuesdsy June 10. To rockland. $1.00 return ticket. In the old westeru pits of
National mine all the work is done right below the massive diabass belt. The cone
glomerate forms the footwall of the pits. On the conglomerate and adhering to it is
a seam of dark roften amygdalold about 1 foot wide, its upper face contiguous with
the massive disbase is siickensided oolished. The thickness of the conglomeratle is
as far as I can see from 20 t3 25 feet wide.

After inspection of the National and innesota I have noticed {noted) the foll-
owing: the strata dip north under an angle of about 50 degress, the conglomerate is
generally aboul 20 or 25 feet thick, 1is upper facs is sither slickenfscsd or as
before said a seam of rotten amygdalold covers it on which then a massive diabase
from 75 0 100 feet follows. Then comes the so-called north veln, cupriferous
amygdalaid b 1 bout 1 ; Above it is mzain massive diabase. This

sng distance by natural cubterops snd by pits
sun& on 1%.

The copper bearing horizon of the south veln is above the conglomerate and not
below it as stated in the report of mining statistics but largze masses of copoer
are usually extending into the congldmeratde footwall of the mine.



Ths south vein next to the conglomerate is very rich in calespar seams and forms

& breccia of amygdaloid and epidotic fragmenis cemented by sper and by leumonite
seanms.

In the National mine a fissure vein intersects the conglomerate belt which 1is
very productive in copper. It is about 1 foot in width. Oulside of the conglomeraie
this fissure is not near as rich. The sparry rock on the burrows comes from this
fissure.

r",

Rockland It forms a massive

. 3 -
ey went the porphyry oubtcrop north of RHo nd

a 0t to no f
100 feet wide as far as visible. The hanging and footwsll of it is not
i

v
seen. It is a true porphyry with many quartz grains
be)

Wednesday June il. To Mass mine. $1.00 and return. Miunesoba conglomerate aboul
2500 to 2600 feet north of Knowlton vein. Went through the tunnsel 1n company of
Mr. Brapdt and Mr. Bdgsr Rathbone., Saw the different copper bearing belts all dis~
located by a fault on the line of the tunnel. In all four belts longer or shorier
side drifts are opened and everyone of the belts is sufficlently productive of coppe
to ve mined.

The Knowlton mine contains mich of the red rhombical mineral which I supposed
to be feldspar, in asscclation with calespar, copper and epidote. The appearance
of the mine is guite favorable as to the amount of copper contained in the differ-
ent belts. The dip of the strata is about 55 degrees. The ore bearing belt is nat
always clearly defined from the walls and an undulating or zigzag course is ob-
gervable., Promised Mr. Brandt to come to the Belt mine on Friday with the under-
standing o -ive him notice by telephons Thursday evenlng.

Saw in Mr. Chenoweths collection specimens of heavy spar from the National
mine. At Rockland $2.00, 1 days hotsl bill., Bought 5 rock specimens $5.00.

, o o Lo
Thursday June 12. Cold, rainy. Temp. 42°.

P
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Friday Juzne 1%. Rain. Temp. 58 at noon . Bought provisions for $1U.00

Saturday 14. Wenit to Belt mine, stage there and return §3.00. At the Belt mine
the mining in the sswcalled Battler or Champion veln is not giving good resuits.
' find $he great tulk of the vein matier not sufficiently rich for ladiscrimi-
nate use as & stamp rock. S$5ill there 1s some mass and barell copper in the veln.
Year the west bouadary of the location close to Agent Brandi's house the Ugema
1t is opened by sn old shaft which is not worked now.

The most promising work on the location is done in the Knowlton vein at the
north gide of the bluffs. % 30 feet wide but ounly 7 or B fest of
it are stooped osut as the richest pa depth of the beds is about 43 o Ls
feet. To ths north the shaft is t over 200 feet down. A tesit made in
the stamo mill by a week! t for this vein rock of about 33 % of
copper inclusive of the mas ver found with it.

The mill is.a very superlor structure with excellent machinery for the present.
One ball pump is in operation and the material for putting up another one is on
the ground. The ball stamp is 13 inches diameter, capable of pounding about 200
tons of rock & day.

nterspersed. No signs of strati-



unday June 15. Prepsred for a start towsrrow.

weﬂday . Went with stage %o None Such . 4 versons $6.00. Paid upteb bill 9 dg s
4 1 S35 5 o8
v g

o hobel keeper $150.00 fur safe keeping. Arrived at the mine
9 ] &

Wone Buch strata dip $5.E. under an angle of about 35 degrees. The mine is ian the
§.E.% of Sec. 1, T. 50, R. 43. The high bluffs 2 mile north of the mine are in T.51,

R. 4p. OQur direction for tomorrow's trip is S5.W. to the S E. corner of 3ec.l3 in
T. 50, R. Y4 then on section line north to the S.E. corner of Ssec. 12.

esday June 17. Some rain during the night and early in the morning but clear-
f4or 6. The series at the Hone Such above the copper besaring seam is exposed
w thickness of sbout 300 feoet. Most greyish blue argillacso-arensc-

a
5, some herder, others softer, gquite even bedded, approaching to slaty.

Vil Wkl by i 03 Wk LR UGB

re bed are fine grained blackish argillites which coantain freguenily

eneath the ore zearm the strats are mors a sandrock loeally crowd-
eﬁ w;Qh p&rnnyry vebbles of the peculiar cellulose structurs 1f seen under the mi-

croscope. Ihe veds beneath the ore belt also are visible to the asount of aboub 300
feet. The lowest beds are prevailingly conglomeratic.

Arrived at WMr. Beasers camp in sec.
cornere 3350 steps north of that corner
beds of the None Such mine are @Xguggd,
a high angle of 7 ¢

series are exp
nigh tluff

veds I suserved

"'3 ﬂ
w
f:.h m Lol
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last yesr oo Lhe nills furthe: ‘sast S miles.

Wednesday June 1¥. Left camp st 7. Followed section iin
the land beglios to rise more briskly. Furbther on red jaspe
To¥e!

v

north. At the 3 vost

€ “

ry beds apparently ol
4" w
d
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sedimentary origin dip under a high augle buuuuvmﬁ
Such formation below the hill. Higher up, reddish grey, more massive silicio-feld-
spathic rocke form the top of the hill. The section corner is on the edge of the

sunxat uﬂ guch rack be&gu From hefe we degcend into ep ravise and ascend sagain
swicg the ssction line furiher north. 1t took

Absut £ of a mile short distence west of the line a large exposure of red jJaspery
rocks is found. The rock is massive, full of joints, breaks into very irregular ang-
uiar fragments. Furiher on we ascendsd golng north various high hills, ail of which
exhibited outcrops of the same Jaspery rock, somebimes 1lght grey colered, other
times rea&Lsh brown or also brick red. Ik Kasse show no stratified sitructure and

to be made cut regerding their dip. Ve lost the section line and did not

K
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We amscended the high hills in the sasi helf of 3Jec. 34, T. BL, K. 4 which aldl
consist of the same massive Jaspery rock nol distinguishable from the belt further

soubh but found no section line to establish ocur exact whereabouls. From the top
of these hills 8 good view southwards is to Le had and north the next range sesns
o be the hills on which the Carv Lake Survey Staticn ig¢ erected. We returned to

canp Ly going according to the compass scuth. Crossed many large cutcrops of the

Jaspery rocks and arrived at camp at 4 otclock in the afternoon very much tired.

See the variocus specimens collected. Fo.3, Y and 5 are from Sec. 34,
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Thursdsy June 19. To 3.W. corner of Sec. 12, thence norikL 525 steps osutercp of
worphyritic rock, see specimen. Thence to X,We corner of 12, there on both
sides bruffe of porchyry, & creek running between them ruuniné north. See specluen.
Therce nortk to dluifs in S.7.% of Sec. 1. Thence back to corher, thence west por-
phyry massive, no dip fc be made out. The hill in Sec. 1 only about 300 steps nortn
of the 5.W. corner of the section is very high, zives a splendid view iz 3. W. direce
tion, rock the same porphyritic nature as at the corner in high walls facing west
and northwest.

RN

From there we returrn to the N.W. corner of Sec. 12 and follew the line west
over varicus high hills of red worphyry. Tre NW.W. corner of Sec. 11 is on g very
high porphyry hill, the porvhyry fine grained, homogenecus, red colored.

Further on abt the 16 post a large creek from here about 700 steps 1s a high
hill of diabasse separated by o swarpy valley from the porrhyritic hills. From the
top of disbase hill fine view on Lake Superier.

Friday June 20. Heturned to None Such. Seut men the old trall L
and wenl ourselves back over the scuthern ridges of the Forcuplre mount
line of travel is indicated on the map. On nortn line of Ssc. T U
arme of Little Iron River red Felsites compose the body of the hil

penbly covered with beuldey drift. 4% the eastern a
ocke crop out in one place occupying the south siue 3f tb@ red

5 however fre
arlr trappe
aspery fels

@f"fx-!‘

S fobe b

o

1 ereelr took N.E. course constanily ascend
plateau of the rid;@ which totally consists of mass
. n overt Particularly I mention

Fror the

8 ical walls. L in

N.E. 3 f ; W.& of Sec. L, T. 50, R. 43, Further east and 10W®¢ down tke k 11 sloype

are large éxposhres of amygdaluﬁd diabasic rocks Jjoining the red felsiles on the

south side. The top part of the hills consists of the felsitic rocks. In the hills
F=

;
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further east in Sec. 3 l abgervea last year the same occurrence of amygdaloldal

trap on the south side of the felsitic rocks forming the top part on east line of

Sec.b, We descended to the lower levels and saw no more ocube ;V@s. The travel was

very good unto the 5 W. corner of Sec. 2 but from there following the section line
Gy e if

Saturday 2i. Went to high hill W ¥. of Fone Such location. Struck fivst the west
4 post between Sec. 1 and 2. The higher portion of the slope shbws wany exposures
of a dark purplish colored Telgiiic rock holding the middle between thie red Jaspery
or porvhyritic beds and an amygdaloidal trap. Large outcrops of the seme kind are
an the east side of the hill slope which im one ﬁlace have a dip t¢ the northeast.
The sunpit of the hill is platesu-like and shows no exposures. +his dark pseudo=-
trappean rock is essentially the same zs found yesterdsy on the south side of the
red Jaspery beltls.

Afternoon went by road to the fifth creek interseciting the road to Union mine
2675 steps from the location and found in thet fine exposures of an amygdsloldal
rock of reddish brown color. The rock lies almost horizontal with omly a slight

ut o

northern dip. See specimens. In the other creeks no o
distance Trom our carp to intersection of the road by the centrelline so ﬁeuu4ng over
50C steps.From there to a small shallow creek, 680 steps.Thence to second creek H20
stevs. Yo third, 100, to fourth 175, to fifth 800 with the outcrors of amygdalold
slmost horizonteal.

suld be seen. Specified
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The Hone Such formetion continues eastward ic the White Pine i i
tent from the Nome Such in Sec. 5 of the 1. 50, R. Lo, It is slsc traceabl

las
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digtant

acrces the Ontonagon river aud cpenings near Maple Grove show the same rock. West-
ward it is traceable 1o Biack River and comes up t¢ the Lake Shore near Haple
River 3 miles west of the Black River, dips there morth.

Sundey June 22. Followed Little Iron River downward. After leaving the location
no more outerops are seen for about 3 miles. Then & belt of sandstone crosses the
river from east to west and dipping north under an angle of 50 degreeg or more.
This belt is for 100 stops expo sed then witkhout an *‘ir‘?nrwmnfﬁnﬁ of the ountcrops
the beds at once strike from N
degrees.

WERT LS VY A vads Tidlapvald

E. to 3.W. and dip S.E. under an angle not over 25

The rock in both exposures apparenily is the same, a brown fine gralned sand-
stone. This dip and strike continues for 200 steps then at once again the beds dip
under a high ange north and strike east znd west but the exposure is only small.
Then for 7&5 gteps no outeren. Then a big turp iz made by the creek inic an east-
ern direction. Afv r a little the river flows north agaln and the brown sandstones
are largely exposed, strike N.E. and 5.W. Dip 5.E. under an angle of aboub 3@”,
very wide, between 400 or 5CO feet, some conglomerate seams in it. The lowest beds
resemble the ccpper bearing strata of the None Such. Then abruptly a change in the

U W e b e B
i

beds 1s visible, the strate at once sirike east
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reg sLrlXing northeast and southwest and

wst horizontal. Here are falls 4 feet high (U

Some distance below the strstz dip under an angle of about 15 o 20 degrees ea
strike north and south, blue slaty layers. This plsce is on N.W § of Sec. 2H close
o line on Sec. 13%. For long distsnce downward the exposures of the blue slaty bed
continue regularly with the same dip end strike. They smount te weny hundred feet

At the Scranton mine the strike of the strsts has become graduslly changed into
N.E. ané S.W. trend snd into a § 2. di iy of quite & low angle. Lower down above the
bridge or lake shore the position of the bed is opposite. Strike 5 W. to h E &33
. ¥, under low angle, red ssndrock below the tlue beds. Returned %o Fone at

b atelogk.

Vondsy June 23. Went south on the Lake Cogebic trail. Left at &. *he trall runs
ost due south, ig a rallroad survey line, gues through the eastern tle:
ns : ng

alm FER
1o Town - range u?- No outercps are sesn on trail ut creoseir ron
the rock Iragments filling its bed #Bndieate securrence of the None Such

b . A —

i vi.ere.

t

In T, &9, R. u I left the trail to go é mile west from it to “,gh ill with
large outcrops of a dark compact rock, reiler sassive than | trat

~

N.W. See specimens marked 3 post on south line of Sec.l, T. 49, R. Aj.

Fy oo AT X e e Tl oy 34 4
bedding. The dip



Returned (¢ trail and followed it a mile Ler turned on section line between
12 and 13 esst to ithe ezst corper velween the tzu SCLtiu“S wrere in the creek a
vranch of iron river, dark brapuvean rocks are exposed. FPart of toen 1s amygdatolid
part compact. The creek runs thrcugh s revine with steep sides. dip N 7.

Tuesday June 24. Yollowed section line eastward. Found on line between Sec. 8
and 17, 1/8 mile from east corner a large hill conposed of guartzose porphyry masse—
ive without any sign of stratification. Frow there the llne follows the so cuthh slope
of a renge of porrhyry hills with Trequent lerge outcrops unto a crea - running
through the centre of the south line of $.W & of See. 10, T. 49, R. i, where we
took dimner.

(=3

From here along the line of Sec. 10 and 11 the porvhyry hills convinue present-
ing precipitous high bluffs particulerly on Cascade River valley which ithe porphyry
does not cross, in S.E.5 of Cec. 11 it vends northeastward acrose Sec. 12 lecing
Cascade River with very high bluffs.

We crossed the Cascade, went o co rrerm fullowed sf Bee. 12 which is
low land gradually ascending. The slope of the trap 1ge on that side is very
gentle and without mounting any bteapex hill we arrzv&d golng east near the mouih
of Cszcade River on Lale Ggg@big rapd and camped there. Fight very cold.

Tedresdsy June 25. Returned ¥ Ontcnaggn, Hired wagen for $10.00. Arrived 3 of
clock in the afternoon. 4 men £« days labor ;KV.JQ. $1.00 %o Harry Haus foy
;sckages grvzght ircm th - lone O ) ﬁeceivpu l agr fr@m hore. 1 package with

.
i o <

ift . -~ Y
ihursday o6. Packed a box with
letter tc Governor and honme.

Friday 27. Yine clear weabther. Walt for good wind to go with Mr. Parker to Isle
Royal. Engsged Jacobl fo go with me
Satudday Jurne 2%. Ready to sail, & Talr south wind. For provisions $%.00. Hotel
A - o
biil $6.00. Left with hotel keeper $90.0C for safe keeping.

Zundsy June 29. Arrived at Grace Bay 6 o'clock in the morning. Tarker fsiled to
bring us to the head of Washington Bay as he agreed to do. The locsllity where we
landed ie altogether unfavorable for explorations, all dense forest with low swamp
land. The point tc the west shows some outcrops of trap. Dip 5 E. The trap contalns
reddish magses of amygdaloidsl rock and sesms of 2 reddish crystalline rock.

Monday June 30. Tried to go
woods impenetrable by wimdfall
trout which abound in the cre

Tuesday July 1. followed the shore to enbrance of Washington Bay. Outerops of
trap in msny places, dip spparently to the south. Trap most compact, much mingled
with Rubellan ’rubel3lt»)s Amyzdaloid masses locally mingled with the compact trap
amygdules, calespar, laurmonite, prehnite and quartz. NWot cuprifersus portions of
the massive trap are brownish red colored. Much of the trep has the birdseye struc—
ture and its superficlal parts are decayed,cruumbly.

[¢]
ot ot
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At noon Mr. Parker arrived and we went on board.

or. Had a conirary wind znd ar-
lhe shore line we passed exhiiiited
& congiomerate belt, otherwlise

Weaﬂa dey July 2.
rived ‘thursdsy morning

on most westerly roi ]
fiv rocks wers sesn. Al& ne is Lt g covered wzth forest.
On endering Siscowit harbor the rf > formling the south side of the larse harbvor
& &

2

rock dipplng under a low angle to the
ormed of conglomeraste rock dioping

consists of a hard brown well stra
south. The opposite shore whers we

under an angle of about 25 degrees s, velt is very wide, L0000 or mors feetl.
The pebbles ars veriocus klnds of re thra and porchyritic aﬁvbﬁouulﬁ rock with
very large whitish or reddish feld gy f?ﬂsta 3 hasiﬂ¢@ amyedules filled with spay,
delesslie, cuarbz sctr., also nune zgats nodales are inclosed in the conglomers
ats.

The norii
first ¢ bel
intervene: ﬁriou
ping un s bu
Under 1 i i

zeb wide succesds 3¢ which 2 iest are cuprif-
ersius and have been mln@d but evid not with the desired success. The footwasll

of this conglomerate is sn amygdaloid. Then follows compact trap and fartheyr oorth
85111 other trap belts are sesn exposed which form the hight of the hill range over

a
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Fupthier I did not examine.¥he anyedalol T :
concretionary masses of prehnite, Tompsoni id guariz mingled. #£lso caicspar @i
ters into the campagiiiuu of thess concrebions bubt they do not carry any copper.
AlL day contrary wiand bul clear suany wsathsre.

above the conglomerate contalos large
an

a
ta
i
et
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Friday July 4. HRelurned %o unt@ﬁagen with fair wind. Left entrance of Sigcowit
Bay at © in the morni ng end zrrived al Onbonasgon at 10 o'clock in the evening.Pald
man for 7 days wages $14.00. To Ur. fdrker for boat $30.00.

Y

Saturday July 5 Bhe past night & thunderstorm with rain and heavy west wind
canne. fnis morning & eoold stroung wind blows snd the lake is very f@lgﬁ so that had
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4 our situation on Sl OnS.

wr ZHe
etber from home and one of Cousin John Rominger.
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Sunday July 0. " ine weathsr tut cold. Thermometer at 10 olclack only 48 degrees.
Wrote letier home.

ﬂudd”" gnﬁ, 7. %1,9 waatlier ton

but cold. Lngc% to return
Frevont to Houghton. Delivered a t i

specimens to Mr. Merce

i . £ LT b ) ) R P kg, T » Pod T S NI e ey
Tuesday July 8. Arrived with stsaumer Fremont st Houghton 8 slelock. Pald $5.00

fare.

Wednesday July 5. Examined the brecciated amygdaloid belt west of the bridge.
Its width 30 feet. its composition a brown amygdeloid serving as ground mass for
copisusly imbeadded angular fragments of an ?lddbﬁ rock and of a liver brown smore
vhous rock mass which exhivits tracss of ratified or else laminabed structure.



30 rock wWhich
g. The beltl in
beitv in the foot=

he foot and hanglag of tals
ikewise inclosss chinks of ep
ne | n

¢ hanging is very large, cin
wall llkewise large contliies

Thursday July 10. Weat to Usecla ana Tamgrac shaft. Reilread fare $1.50 . The
Tamarack shaft is at oresent 1550 feet deep. +he lowest siratum 1s a compact dia-
base {see specimens). Otherwise t the depth of l)b‘ Lo }357 a?e Iy g

th ; id, 1424 to 1495 trop.

P
-

daloid, frox erg 1lph anmygdalo
1495 40 1510 amygdaloid. rrom there to 1550 trop. See specimens.
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Then Mr. Danisls went with me underground in sn old shaft sunk on the Calumed

conglomerate belt to the first and gecond level. The conglomerate 1s on the norib

side overlaid bty a compact beap belt which incloses lrrsgulsr masses of 2

bearing amvgdakcli w&ica iz mlned and farms a valuable addition to the product of
i %

the mine. The masses (barell work). Se2 spscimens
collected tl?fﬂ- & Houghton. Recelved lelter from houwe
and papers from Governor %o be Sigﬁed.

Friday Jubp 11l. Sent vouchers to Governor and wrate home. Sent laundry.

Saturday July 12. He-cxamined the sirata west of Hxhgn% n bridese. The brecclated
1 2
A

3
fd
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amygdaloid next to the larze trap belt at the ?rid e inc =g the fragments of eple
dote rosk in such manner ae to make it ceritsin that they had the epldotic charac-
ter slready at the time of thelr inclosure and not by a suksequent process of ale
teration. In some of the epidote pieces the surface is smoothened and slikenside
form. In the trsp forming ihe hanging of the breceia wpidobtic masses ave likewlss
abundantly inclosed which evidently had their epidotic character at the time of

their inclosure.

out 200 steps ?&5 n

dalgld elt of considerable width occours which contalns larg: amygdalaldal concre=

tiong of azmopphous datolith and of iaamonite, alsoc chunke of epidote are locally
intermingled. Then massive trap follows for about 500 feet or more. Next a brecci-
ated amygzdalold telt very similar to the first one ocours.Bloss to it are old test

pits on the road side.{seec specimen).

In the cresk comiug down from Huron Stamp {Mills) a brecciated amygdaloid partly
of brown color with spar and laumonits amygdules, perily of Uuid@blc nature is iu~
closed between massive trap rock of locally pseudo-anygdalsidal character. The
strata in places are so irregularly intermingled that the amygdalold and the trap
are aliernating 1n potches and of nelther the limits as a belt can be indicated.The
amygdaloid is not cuprifercus to any degree worth coasideration. In ome placs the

stratification @i the amygialnid ig very west northwest under a high
angle. The stratified sedimenbtary nature sit is clearly indicated by
geans of well laminsted sandrock making amyedalold belt. 3se spsclmen.

After exanining the above described outcrop in the cresk coming from the furon
Stamps I an clearly yeﬁce1v1ng the subaqueous formation of the amygzdelold belt i
such msnner that the smygdaloidal trap over flow became partly shattered into ang-
ular fregments partly transformed indto irregular rounded lumps which were surrcuaded
and imbedded within sedimentary seams orlginating from the more comminuted

part i~
cleg of the frappean masses.
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