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Paradox Tunnel. Talbot Bros. Mine. Mine is in gume ~f ghearing nerallel to the
Paradox Vallay. Tunnel in "red beds® so~nnlled, which cont=in gresen streaks and
mottlings. Shear in movesente ore atrongly develsped nearly horlzontal as shown
by slickensides. See sn. 132 for samnles of red and green rock. Strata are so
graatly faulted and frastured that close timhering is required. Mins walle have
caved badly and tunne) wza accasuible nnly o short distance. Last working was in
£211 of 1916. Considorable ore largely sulphide of covrer and silver were taken
out sccording to statements of loenl residents. Some good ore wame in bags. See
pample 76 of analytieal series. Mine sbandoned temmorarily on account of bad mining
conditions. Mine st the north aside of the ridre betwesan LaSalle Creck and Paradox
valley is mald %o be in seversl hundred foet, Distanes from out through the ridge
is said to be mbout 7000 f%.

76. Sp. 133 of shipping ore at mouth of tummel,

Horseshos vein. Course N 26 B, ain 62°E.  Small frscturs or fault transverss to
the Cashin vein. Tupnel about 150 ft long and shows a sear of malachite-agzurite
from 3 to 6% wide. Vein apnarently of negligidle value. Mineralisation extends out
into the porous beds for 50 £t or more. Elevation of tunnel sbout 50 ft above
LaSalls Cpresk.

Mand (or Maud) Vein. C14ff Dwellers.
Stations 10 £t apart and numbersd from 0 %o 70. 2erc 1s z% intsrsection of tunnel
with vein.
62~ 1 Width LO". Malachite-sulphide mill ove. Bich shoots oxidized, much iron
staln.
2. Stoped to 10 £4. no ap. Vein =% least 36", meeses of malesul and shoots in
lean rock. ‘
G- 3, Width 18", Masses and shoots of sul-aal in lszn sve. Rich shoots and masses
in hanging wall which is coarsely frastursd o 6 ft.
g, Ming. ne sp.
5. Vein pinches to 4" at 5 but widens upward in a raise 8 ft high to 28".No sp.
6, Width 71%. Soft green shaly meterial. Lean ore. Hengling much fractured and
garriss 1it%le ove.
7. Caved. Ton high $»n sample assil
g, WY gaft green on faod with thi
66~ 7% Widtn WM. Soft green elay in rock with shoots of dlack on henging wall.
9 ILagging. Hanging wall fractursd with masses and straaks of “lack ore. ¥Wall
rock with masses and strasks on hadding,
10 Lagsing. Soft oreen clayey ore with thin blsck ore shoots on hanging.
11 %idth avout 26". Caved. Bad. Foot badly fractured. Anparently fair ore.
Rich shoots of bHlack ore near hanginz wall,
12 Vein stoped to 10 £§. Width about 24" but footwall is highly oupriferous.
Broken.
67-13 Width 36". Belly in vein to 36" and apparently to M'. The footwall portion
&8 »robahly well mineralized. Broken wall rock,
14=26 Lagzed over.
27 My shaft.
28=29 ~
30 Gland from wall rock. Beds impregnated.
31-38 Lagged ovor. Seam soft blue, claysy in placas.
gg Ladder. Rich nockets and shoots in hanging wall,
-55 Lagged over. Rook eoft, blue, slayey.
54=56 Fault veers to E from tunuel, vein pinches out.Saunders. Slickensides on
blocks. Block faulting. See sample with skpposed silver svecimen from soft
shaly beds.
5769 Lageed over. No ore said to be in veln beginning 56.
70. Fault plane but no ore seam. A 10' drift to E revealed nothing but hard
lean rock.

A

65

v. Sof%, mreen.
n shoot of blask sul-hide oan hanging.

- AR
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Tom James Tunnel. ,
63~ 1-90 From rock fall in Tom James tunnel about 60 £t from mouth of tunnel.
Tunnel not accessible.
Mouth of tunnel 15 ft above creek at bridge. Tunnel reported to be between 200
and 300 ft long. Begun under easement from J.MeBride through Maude vein to get upon
James' claim. Never got on his clai, and was etopped by Gordon Galloway.

72~ 60-60 On 60 £t level. No. 9 ralse. Helght above main tunnel 60 ft. Width 36¥,
Carbonate-sulphide. Vein proper only 6" wide but hanging wall is broken
out and contains rich streaks and maases.

73= 623-65 £¢ level. Cut 29". 25' N of raise No. 9; 65 £t above tunnel. Rich sean of
gland in foot. Hanging wall broken, lean but with rich streaks. Width
of vein at 18 £¢ from Raise ig about 3 f%t.
S 34 on 90 ft level. § of ratse 0. 9 Cut 25".(Dup. entry).

69- 25=70 On 70 ft level{approx.) Roeck brecciated with scattered masses of solid
gland but the veln varies from only an inch or so to 1 foot. Ore aspotty.
Doeant loolk promising. Breccis 6' wide on breast. See. 26" Low grade ore
in spots in ralise . S 31 on S0 f4 level. No sp. Vein 2 foot wide and less.

76~ 3b4-73. Titon= Cliff Dweller. On 73 ft level. Vein i-5% wide, little or coarsely
broken but masses and stringers of gland in bedding of fragments and in
wall rock. Ore very pockety.

68- 71-D. Rockpile. Quartered sample. ,

71~ 34-90. On 90 £% level. Vein only 8" but wall rock rich on either side. Cut 25".
South of raige No.9. ' :
Then follows 15 pages of dlagrams of the above described mines.

Magtodon. Loc. 2 miles 85, 80 rods E of Fowler, Clinton Co. Peter Cook farm, in
diteoh. Cook drain, under sod in sand. Leg bone 0%, weight 15 lba. Jas bone.
Shoulder and other bones. 12-1% small bones. Date from Tony Coock, son of Peter Cook.
Disgram of whers bones were found.

Coal (1917). Grand Ledge. Upper 10 £t above water ah W end of dam below islands.
2 ft thick, Lower bed 5 f£4 below . 18", Dipe down river for 5 or‘600 f4, 1.e. to the
northwest. Coal cuts out going up on hill. Bed & ft above river 4 miles down siream.

- hy _ _ _ L . ~ . PR . P s omod ad R B . N L 2P s e
Data from lee Bates, Grand Ledge. Old mines of coal in vieinity of Grand Ledge.
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B.A Smith - 1917,

Trout Lale, Aug. 5, 1913.

Rained very hard Tuesday night and wae very threatening during the morning
following. Flanned to go with A. Connors to see the bluffe south of half but the
automobile conld not be started. Remained at the hotel all day writing up notes,
lgbeiling samples and correcting blue prints received from the draftsman at lansing.

Page disgran - Seaman Quarry - Drummond (see imse.i)

o 4. Aug. 6, 1913. Garnet - Coffey

Took the early freight (6 A.M.) %o Garnet and made a short traverse north of the
town where there is a very larze boulder covered plain with several prominent out-
¢rops which proved to be of typical Osark dolomite. The boulders wers of immenmse
gize and all uassive and showing 1ittle trace of bsdding. Sood pleture of this
boulder fisld was obtained.

Outerops are located in $he road and to the right of it going north from Garnet.
Tie first outerop is about 3 mile and the last about 1 mils.Sp. 165-166 werse taken
and show the typlecal blue markings and peculiar manner of weathering, ete.

Returned to Garnet and caught the 10:30 train for Coffey where dinner was obtained
at a lumber camp and information gained as to the nature of the local rocks. Went
% mile B and § mitec8'snd E-whate "flat rock® outerops in abundance on the flelds
and along the road. Roek is massive and typically the Oszark dolomite. This outerop
completes s chain of ouborops from Seoul Choix Pt. to Osark #and Haff (or Hoff).
Outerops of this rock undoubtedly run eastward in great abundance as the blocks in
thickness have the general -contour ofthis heavy dolomite.

Sp. 167 1s almost exactly alike 165 and 155 and wae taken from Garnet 1 mile
SE of Coffey near an 0ld deserted farm houss.

p 6 Rudyard - Pickford - Rockview and Hessel. Aug. 7 and & 1913,

Took the 11130 A.K. train over the Soco line for Rudyard, dinner at the Rudyard
House end took the stage for Pickford arriving there at about 3:30 P.M. Ieft Pickford
2t U P.M, for Hessel. A% Rockview, the first rock was encountered in rather bold
bluffs which run E-W &n general for many miles as they could be seen to the South
nearly all the way from Rudyard to Pickford.

This bluff is typleal Osark dolomite with the white to buff fossiliferous dolomites
and dolomitie limestones as noted olsewhere to the westward (Osark, Ingadine, etc).
Phe fossiliferous stone outerops to the north of Rockview hud in low and inconspie~
uous ridges. These were not examined but samples were vpicked wp from the ledge in
the road cut. See Sp. 194-105 . The latter is from the lower yellowigh white crys-
talline and fossiliferous beds showing fossil casts to some extent Ho. 194 is typieal
blue mottled Oszark dolomite.

Went on $o Hessel whers the rock wae of the same generanl chavaeter, hence there
was no use in using up any time in this locallty. Returned to Pickford. Stayed
overnight. hen caught stage for Rudyard the next morning. Arrived in the Soc at
noon and todk the boat for Detour at 2:30 arriving at the latier place at 7:30 P.X.

Left Detour House for a trip to Raber the next morning.

p 8. Detour - Baber. Aug. 9, Sunday.

Took the north road from Detour which place is located on an extensive outcrop
of the massive dolomite. An o0ld quarry was once operated in the north rart of the
town which exposed a led e 8~10 ft high.
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The stone in no way is different from the Ozark-Enssdine outerors. Sample 169 is
leached and faded somewhat. Ho very fresh sanples were obtainable as my hammer
had become very round faced and also loose on the handle. Fresh svecimens :-as seen
in the centre of blocks were tyoieal in genersl apcearance of the Ozark variety.

Ledges of thiz roek were in sight for most sf the distance from Detour to
Gateaville and gample 170 was taken o mile east of Gateeville where the Osark
gtone rises in a prominent bluff -nd ridge without cover for miles to the 5B
toward Caribou Lake. Fire had destroyed the freshness of the cutaide of the long
joint biocks and no very good samples were obtainadle. Arrived in Raber at 1 P.M.
Stayed overnight at a boarding house snd made the following trip the next morning.

Dip of rosks at Detour SE1L® but this is only an undulation. Frectures S 42 W and
8 51 %,

p 9 Aug. 10, 1913. Raber - Pittsburg landing.

Took the road leading north from Raber about 2 miles then turned ssstward and
skirted slong the old elevated ghore line, along which a rcad had been made. This
road ran B-SE thern B and finally B-NE going arcund the peninsula ir 47 - 3 E. While
nany boulders wero seen the greatest numbey ware of pre-Cambrisn age ~ond rock was
ncwhere seen in cuterop. Twe or three boulders of the Blaney-Fiborn high ealcium bed
were obgerved in the drift showing that this bed runs through this territory some- ;
where to the north of Pitteburg landing. The site of the old coal dock of the P.Coal *
fo. The traverse extended into Bec. 10-U43-3 E and there being mo sign of rock out-
erop, it was retraced into Sec. 15 in an attempt to reach the old coal docks of the
Pitte. Ooal Co. A long swarp precluded the poesibility of rock being exposed . so
further attempt at finding she the Blaney-Fihorn sutercp was given up. Possibly
slong the south shore of Grand lake rock may cuterop somewhere.

p 10. Aug. 10. Tues. ¥. H. Murner Lumber Oo. Camp 11 miles ¥ of Raver in Sec.8-43-3
Took log train out to lumber camp 11 miles west of Raber and slightly north. Rock

was encountered at various vlaces on the way out in the form of boulder tracts with

here and there a ledge. The stone was typically the Ozark dolomite as shown by

8p. 196 which is a fresh blue sample from a ledge sxposed in making the log road

bed. Walked baclk by way of CGaleaville and oncountered other ledzes of this Ogzark

ghona.

Avg. 12. Wed. Lime Island.

Left for Lime Igland in the aficrnoon by motor boat. Tisited the 014 lime kilng
which ars loecated a few hundred fest north of the new dock of ths Pitts., Coal Co.
and on the shore. The rock used to be bdurned for lime Imt it mads 2 gray lime not
well liked. When wood became scarce the kilns were abandoned. The stone is a light
gray to brown or buff in coloy, the lighter color beinz at the %on, very densely
erystalline and hard, well but massively bedded. The Joint planes were such as to
allow the stone to be taken out in blocks almost any size, %he rock ocuteropping
from the water's edge up to the height of at least 30 feet where there was an o0ld
eut and built terrace of $alus. The bluff beyond this rose to the haisht of 25 or

FEN- W S - W SEE BRI

30 £%. higher but it appeared to be sll drift material or the latter had slumped
down off the drift covered ledge, conecealinz sverything.

p 11. In the trenches dug for the lead pives of the heatlnz »lant for the hotel
or boarding house there was an abundance of fragmentsg of the hard, dsnsely crystal-
line buff and light colored dolomites with an occasional boulder of the Blaney-
Fiborn high caleium stone.

The finding of the latter caused me tc stay cvernight in an attenpt to locate the
stone on the island. A search the next morning showsd nothing except that the drift
was largely composed of the fragments from the dolomites mentioned.
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See sp/ 171, taken about 10 f% fron waser's odge, whieh shows the buff type of
dengely erystalline dolomite. Sp. 172 was taken direectly back of the old kiln 20 f¢
above the lake and Mo 173 at 28 f£4. The latter shows the white or lighter wolorved
dolomite.

As the 1sland 1s wore than 80 £t sbove the rivar level, it is quite nossible
that the woper part way have in it the Fiborn atone, bub the sbundance of surface
rogke of different kind altogsther would ssem tz nmitigate against thisg {dea. It
would seem more reasonable to find the sbtone farther to the north, perh,ps on the
weatern shore of St. Jogeph's Island where rocky shores are reported.

Cgught the boat to Debour, stayved all nizht at the Detour House, making errange~
ments for passage over o Drummond I. the next morning.

2 13, Aug. 13, 1913. P4, Drummond - Drummond I.
as taken by Mr. L. Seaman by motor boat to the landing at the west end of

Drammond I., on the winter mall road. Procecdsd 1 mile B and then made a detour
8-88 to 0ld Fort Drummond. Bed rock was sparingly exposed and was both crystalline
and fossiliferous like asome of the bedsg directly beneath the Ozark dolomite. Ozark
dolomite covers parts of the southwestern side of the island and prohsbly the southern
This latbsr could not be affirmed as it was not visited excerdt at o1d Fort Drummond.

Returned to the maln trail, eontinued ssatward through s rcoundry in which the
soll was largely boulders, no bed rock being encountered until See. 25-H2-5, mbout
3 miles southwest from Drumwend. The roeck was thin bedded, fossiliferous, orystalline
dolomitic limestone. This stone is similar to the fossiliferous beds beneath the '
Osark dolomite, especlally those at some distance below the bame of the latter. These

are wndoubtedly & mart of the fossiliferour beds observed{later in the day) in the
uyper terrages atove the maseive dolomites of the gquarry beds at Drummond. Ounterops

i & Sh e 2 7w SRR 4 5 e -

of these fosziliferous beds were observed at various places east and north to
Drumuond.

p 14. Drummond Quarries Aug. 13. Ludlow Seaman Quorcy.

There are 3 old quarries near Drummond of which the Seaman has been operated the
rore recently. In fact block stone has been taken out within the last 2 or 3 years.
The Seaman quarry lies along the lake shore on the western end of Drummond Harbor.
The rogk here forus & pronpunced terrace reaching t¢ the shore and thence back to
the digtance of 100 4o seversl humdred yards, denending uvpcn the narticular plage
weat of Drummond that one i3 in. Thie rock terrnce cr sghelf sxtende zlong the shore
for seversl miles and all threes quarries have operated In its beds. At varying dis-
tanees from the lske front, the surface rises in 2 series of terraces to the height
of 60 to %% £4 or nere. These successive bencheu ars 014 evt and built beaches in

which the rock s exnozed in low bluffg, bubt more or lose continucus.

The segtion and profile on the following rage shows the relatlions bebween the
quarry beds and thome of the upper $erraces. For deserintion of teds § to 11 in-
clusive. see page 3. ;

Sketeh. (5:: \‘T\.SELY%}

Bad no 1.

This was st the very end of the hill south and west of the quarry at Drummond
{Seaman}. The ledse was only 34 feet high, bein only sbout 8! above the top of the
nezt lower terrace. The rock was & light buff to a grayish buff, crystalline, fossil-
iferous, dolomitic limestone full of druses from fossils, mulinly pentamerus. It is
in no way difforent in character than Bed No.2 excenth that 1% was more weathered
and perhaps was not quite so fossiliferous. See s» 192. Thickness &Y.

Eed K°0 2c

8imilar but fresher and the pembaverus more numerous, the rock teing larpely com-
noged of the casts of this fossil. Sce 8p. No.l 1. Bed apparently a part of No.l
but it may may separated by heds of different character. T.4ckness 15' plus.
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Bed Ho. 3

The terrace from top down to bed I was about 15 £t but only the upper part was
exposed. The same is true of No. 2. In this way the lower part of each is concealed
by talus. Probably 5 £t of rock is exposed and thies is quite similar to the beds
above except that the fossils appeared to be less numerous, the stone somewhat less
coarsely crystalline and the stone weathers into a mass of nodulaw fragments.
See ap 190.

Bed Fo. 4

This wae at the top of the first terrace above the guarry and some 5 or 6 feet
was exposed at the top of the 25 ft terrace. The stone is very dense resembling
novaculite or perhaps lithographic stone. It is a grayish buff, dense Tine gralned
dolomite, very hard and breaks with a eonchoidal fracture. This stone resembles
the massive fine grained non-fossiliferous beds below in the guarry proper. The
stone weathers intc thin slabs.{See Sp 189, alsc 1€5.)8eparated by Bedsilifercus

beds of No. 5.

p 17 Seaman Quarry. Beds 5-11
These veds are described on p J on the section as given. In general they may be
deseribed as hard dense to finely erystalline, massive dolemites, buff to gray or
bluish in color. All of the stone occurs in heavy beds even to 5 or 6 ft through

and since the fracture gystems are on the whole almost exaetly at a right angles, the

stone is quarried out in blocks with a natural face. The perfection of the Joint
planes has led to the quarrying of much stone for the massive block stone work
on the Soo locks.

The quarry has been idle for twe or three years, having been operated only
intermittently by various contractors, who lease 4%t from the owner, Mr. Ludlow
Seaman of Drummond. “everal fair to good plbtures obtalned.

p 18 014 Lime Kiln Quarry . loe. On shore of Drummond Harbor 2 mile % of villsage.

The stone in this quarry appears identieal in all characters with that at the
Seamans Quarry. One draw kiln must have been in use a considerable time as the
quarry face s some 25 £3 high and the quarry 250' long. The lime is reported to be
& slow setting gray lime not well liked, although it made 3 very sirong mortar
when szet. No specimens were taken ag the stone was %o similar to that at the Seaman
guarry.

Quarry near Sam Island.

About one mile west and south from Drummond another large quarry has been opened
in the lower massive ¥z dense to finely crystalline dolomites, the stone being
transported down to the lake by a tram railway and loaded on barges. The stone is
apparently Just like that in the Seaman Q., except that the extreme upper beds toward
the northsast end probably belong to those found in the first terrace above the
Seaman quarry beds. No samples were talken. Falr pleture of the guarry obtalned.

p 19. Raynolds Bay - Drummond I. ~ Birch Point.

in company wf Mr. L. Seaman Jr. toock motor boat trip from Drummond to Raynolds
Bay on the NE shore of Drummond I. where rock outcrops for miles in low bluffs
ranging from sbout the water's edge to 25 fi high. The ledge examined was from 15
to 25 £t. high above the water and similar rock could be seen for 4 or 5 £t beneath
oy more.

The stone as & whole was charasteristically different from that at Drummond,
being very blulsh and shaly, full of fossils and having a very considerable quantity
of bituminous matter as the burned fragments were all blaek from the charring of the
carbonaceous metter. PFires have burned off the vegetable muleh and thus there was
much of this black rock. See sp. 188
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p 19.

Sp. 186 was from about 5 ft above the water and is from a bluish shaly limestone
filled with larze coral heads with brachiopods, zaphrentis, bryazoaz, etc. The corals
were especially abundant, often ecomposing a large part of the rock and giving a buff
yellow mottled appearance to the blue rock, the fossils being yellowish white to
buff in color in contrast o the blue matrixz. Stone thin-bedded.

Sp. 187 was taken just above the water's odge and shows the character of the
shaly limestone where the fossils are less atundant.

p 20. Birch Point Aug. 14,

From fisld relatione and the character of this rock, it would appear that these
beds must be in the lower part of the formation and therefore presumably at a con-
alderable distance below the Blaney-Fiborn bed. In this case the latier bed ought
to oecur somewhere north of Maxton. *he evidence howevey must be supplemented Ly other
facts before drawing a hard and fast concluelon

p 21. Returned te Drummond, stayed overnight and caught the mail boat for Detour
arriving there at about 11 A M. Found letter from R.C.Allen directing me to return

to Lansing at once. CGaught the Chippewa to the Boo arriving at 2:30 P, Left for
Langing at 5:30 P.M. arriving at Grand Ledze Sat. morning Aug. 15, where I stopped off
wntil Mon. moraning.

p 22. Dec. 6 7, 1913. Limestone memoranda. Oiven by G.M.Ferris, Rock Products Bo.
Charlievoix., Home address, S8t. Louis, Mich.

Hy. Porris viaited the office of the survey and gave the following informatiom:

1. Mr. Perris has & complete history of the lime companiss in northern lower
Hichigan, ready for publieation.

2, Has an accurate map. Is to send blue print of tracing, showing limestone
devosits.

3. Bloan of Rock Froducts Co. has record of all driliings in KW region. One
drilliing 20 £t with 11 £t shale at 20-23 f£% in 2 beds.

K, 300 £t exposure of blue shale at Bllsworth in R.R. cut. Biz slide ef earth
made exposurs.

5, 014 man Oage was original "lime®™ man in district. Bullt kilns for H.0.Rose.
6. Lson Chichester, banker of Petogkey knows much of limestone conditions.

7. See alsc Qurtis of Petoskey for drillinge.
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G. B Corlese No. 1, 1912.

pr 1=16 Diagrams. Notes by G.¥ Crane R.I Dick, compassman.

Note on p 16. No. 1. Outerop 70' long (see sketch) schistose greenstone, fine
grained, much Jointed snd folded in places, alsoc containe quartz seaws. Cuterop
badly eovered with moss and strike about 4O B of H. Dips nearly vertigal. Sp.901

p 17 46=42 Outcrops of roeck. These outerops are located and mapped $o scale on
pp 12,13,14% of this book. They are a series of parallel ridges striking about

¥ 50 E and form the sides of the Ontonagon River valley in the SE corner of Sec.30
46-l2, The cliffs that face the river are often vertical and range in height to
{or from?) a few feet to as many as thirty or more feet. On the side near the
river the surface is mareh and all the outerops are partly surrounded by this
margh except the outcrop nearest the section cor 29/30/31/32 which was found in
the hardwood.

The most striking feature of the entire grouwp of outerops was the parallel grey
bands of alternating light and dark materisl. These bands have a strike of N 41 E
in almost all cases. In & few casss there is a massive rock of dlabase texture
(which) has out across these bands. In one plase place stringers of a dark green
chloritic material is found in the banded rock parallel to the bands (sp). Some
quartz in the shape of stringers and small blebs were noted and in an exceptional
cage there was a block of quarts that measured approximately two by five feet on
the surface. The surface of this rock, the schistose character and the massive
intrusive rock as an associate are all wery similsr to the roeck deseribed by
R.8.Allen p 27, Book 1.

pp 18-23 U641 TDiagrams.

p 23. Outerop A p 23. Ledge of dark green dense rocks. Schistosity of N 60 E
poted in a few instances. Sp. 723 but the rock was chisefly massive and apparently
non-schistose. In one place the outcrop was decidedly vesicular (sp 723) and on
the surface was weathered into a pitted appearance. Lilile or no quarts was pree-
ent but the surface was flecked with n white minersl probably feldspar. The texture
of the rock was coarser than the massive rock found assoclated with green schiat
northwest of Thayer but otherwise this rock was very simllar.

pp 2U=27 Ub-U1 Disgrams.
p 27 Outerop of rock B. This is an outercp of dark rock showing a schistose
gtructure of a black mineral that loocks like hornblende. Sp. 726

Cuterop A. p 27. This is an outerop of roeck 200 paces long with an escarpment
facing the southwest. The strike of the ledge is about ¥ 75 E. The rock is almost
entirely s denge non-schistose rock. Sp. 724, It has an excellent cleavage N L5
and at right angles to thot direction. This cleavage may be due to schistosity
but the rock is so fine-grained that no parallel arrangement of the minerals can
be seen. In one place the rock is plainly schistose N 45 E. See sp. 725. The main
body of this outorop is similar to the outerop of rock found just south of the
magnetic belt near the sor. 26/27/34/35 of L6k,
p 28. Outerop € similar to A., p 27.
pp 29-32. Aug.8,191°. Gordon Links, Compassman. 46-U1

Outerop A. p 33. This outcrop forms a steep narrow (15 paces) ridge in the low
ground bordering the Ontonsgon River. The trend of the ridge is about N 60 E. It
is entirely covered with small trees and moss and was noted as an outcrop until
the magnetic belt was crossed at fifty paces north. The rock is probably homo-
geneous tho this was verified only in a few places where it could be dug into,
and is of the type represented by Sp. 729.
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p 33 Contd. It is a dense basiec rock with a suggestion of a porphyritie texture.
Schistosity could not be obtained and little other information was avallable about
this outerop.

The position ¢f this cuterep only a few paces south of the meximmm magnetlc
reading suggests thst this rock bears a very close relationship to the roeks
found in & similar relationship in Sec. 23-34 ,46-M1L. I believe that it is the
same rocks. It should be noted that the falls are north of the maximum negnetie
1ine sbout 180 paces and hence we have spparently a serles of three rocks in the
{mmediate vieinity of the falls - namely the greenstone of the falls as deseribed
by Mr. Rane and Mr. Allen, the iron formation giving a decided mognetic dlsturb-
ance and this rock which suterops at A.

p 3 hEul2 Outerop A. p 4.  This outerep like A of p 33 wes found a fow
paces south of the maximum magnetic lins. The strike of the outerop was about ¥ 60
and thie seemg to be the direetion of best cleavage. The rock however, did not
give the asppesrance of schisgt. On the other hand the fivst impression of the roek
1 that it is a green schist chiefly from its gray-green color. Sp 730. It is my
opimion that this is another outerop of the same voek that has besn following the
gﬁfigfn°t the magnetic belt, at least as far to the east as the KE corber of Sec.
1.

Bots added about sp 770. Also located in T 46-U2 5.P.B. See next page. Specimen

therefors worthless.

p 35. Aug.12,1912 Outcrop 4 . This 1s an ouderop of dark gray schistose rock

bub mob as fine gralned as the rock found assoclated with iron formation at the
Falls on the Ontonagon River {(46-41) for instance; the cuterop was almost entirely
mose covered and the diresction of schistosity could not be determined. There wag

no banded schist present. It is probable that this outercp ie the gsame a8 the

green gohists that are so numerous FW of Thayer. Sp 730. See comment above paragraph.

p 36. Outerop B p 35. This outorop is located 8 20 W, 78 paces from point C.
Degides the outcrop there are two pits. Number one abeut fen feot deep, in oubslide
ihe fleld of magnetic disturbancs. Number $wo, the dip ig abowt-30° (N 13). Find
ihigs wosking has been carried to a eonsidersble dapth. The outerop is located
sbout 20 pases due emst of pit No.l. It gives a dlp of 50°. The rock is well rep-
resented by Sp. 731 and 732. It is highly silicious and gives a glistening appear-
anee due %o the presence of quartz. The rock is quite porous but most of the
cavities ere filled with hematite or limenite, - sp 731 shows lémenite on the
surface. Sp. 732 ia also highly siliclous specimen and ghows in particular the
nagnetie crystals well develoved. It is probable that this is the sems iron for-
mation that Mr. Allen found near the large pit that is almoat 200 paces ¥ of here.

Quterop D. p 35. This ouberop shows both phases 6f the rock that has been
degceribed repeatedly under the term green gohist.Sp 783 4llustrates the massive
dense rock that apparently makes up the almost entire outerep and 734 illustrates
the plalnly schistoss phase. There this specimen (734) was taken there was a very
large bleb of white guartz in the schist. The strike of the schistosity was about

N 60 Z.

Outerop ® p 35. Long narrow ridse of rock similar to the nassive phase of
Qutarop , p 35.

pp 37-39. hb-Mz Aug. 13, 1912
p 39 Outerop A. This is 2 low-lying ridge about 30 paces long striking S 52 w. It
1s located in hardwood and 1t is entirely moss covered.
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p 39 Contd. But one rock was found in this outerop . The rock is a very fine~
grained dense rock with apparently no scAistose structure. "he rock is so dense
that the individual minersls cannct be determined except in the case of the
feldspar which gives the rock s grey-white tint. It is my opinion that this rock
1s the dense rock found associated with the more schisiose phase of the green
schist ¥ of Thayer. Sp. 735.

pp 40O-41 Disgrama. Outerop A. p H1. This outerop forms a very prominent ridge
striking ¥ 65 E approximately aud rising %o 50 feet or more in haight. It is
covered by o zrowth of hardwood. The outorop is made wp of rock that illustrates
two phasaes of green schist., Sp. 736 illustrates the schistose phase and 737 1s the

anseiFs rock found so commonly as intrusive in the schistose rocgk.

op 42-45 Dazvans.

p 45, Outerop A. p 46, This 1z an outerop of rvock strilking E-W for about 35 paces.
™o vook posgesses 2 perfect cleavage that amsunts almost to slatiness. This
cleavage (schistosity) dips 70°S and strikes ¥ 60 P where it could be determined,
The rock 18 so fine~grained that the individusl minsrals could not be determined
megasoopionlly. The zvay ecolor and the parfact cleavage togsther with the near-
ness $o the Slate River Falla where Keewatin green schist outerops all point to
ths robsbility that this rock is also Eeewahin Green sehist. (No quarts or banded
ook wos found at this ousterop). Slate, belongs to series , delermined as green
sohist dut plainly a slate. L P.B.

46-51pp Magrams. Outorop A, p 51. Hers ig an scuterer of rock gome 65 pages long
and half as wide striking ¥ 30 E. The rock shows no schigtosity or other char-
acterigtics of a metamorphie rock. The principsl constituant of this rock is
orthoclase feldspar. This minerdd is sc abundant that it gives the rock a char-
asteristic nink golor. Further ovidence of the presence of orthoclase is the good
cleavags. Quarts is alse abundant in this rock both ad primary or dlsseminated
quarts and as secondary quarts in the form of velins. See sp 7&2. Onarts sometimoes
pccurs in pieces as larze as the fis §. There iz also a minor phase of this roek
i{n which the feldspar ie slmost white and thus giving a distinguishing eolor %o
shiz vart of the outerop. According to the accented classifications of roeks, a
guartz orthoclase sock is classed as a granite and that is whers I would place
this roglk.

p 52 Disgram. Outevop A, p 52. Thig outcrop is similar in most respects to &,p Bl.
Sp. T4l 1s similer %o the white phase of A. p 51 except that 1% iz fine grained
the the orthoglase crystals asre still distinzulsbable. Sp ‘{345 illustrates the
development of a black mineral hornblende not shown by previous specimens

3 53 U6=42 Outerop A, p 52. Sp. T43. Bers is an outerop of rock the main body of
whieh s granite similar in all respects to the vocks described yegtarday on pp
51 and 52. Near the center of the south ledge however there ig 2 narrow band,

s food or less agross of a mors besic rock. The feldepar shows the parallel
striationg af the plagloclases and the ferrie minerals give the rock a dark
colar. I was unsble to £ind gquartz in the roelk. The light color of the feldapar
gesns o favor Albite o that I am of the cvinifon that thie rock ia not moze
besls than o diorite. No line of contast between the grenite and this rock ecould
be determined on either side. There are two poesibilities in regerd %o the origin
of this rock, It may be a basic dike eut thro the granite or 1% may be a differ-
entiationof basic material from the acid magmm that furnished the granite.
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p B4, U642 Cuterop A. p 54, Here is an outercp cver a 1C0 paces in each di-
rection. It hes steen cliffe over 8 £4 high on it: north and west sides and &
gentle slore on the south and sest. A emell cuberop of granite was found some
5O faces south of the mein outerop. This arenite does not differ materially from
the other cuterops found to 4he south of it. One veln of secondary guartz, are
rieh thick, was notad. sp 753.

The main body of this rook is o derk, dense chiefly non-cchistose roek. It
forms the cliffs mentioned shova. $-. 752 yenresents nlmogt the entive outerop
It 15 g0 fine-grained that individuel minerals canact be distinguiched but the
solor of the rock -~ derk grey, glves the ides that it iz not more basie than a
grbbro (Iabradorite feldaper). Sp. 751 vepresents a mincr schisiose phass. It
has o good oleavage striking S 65 W and aip 5 U5°B.  From thes: relations I
helieve thet we have here a contact of the Keewatin Green schist with its messive
aspoctats Sp 752 and the raurentian granite intrusive inte the Feevatin. Fo actual
sontact gould be found hut the proximity of the granits to the rock that looks
vory mueh like the gresnstones foumd porth of Thayer 1 :ncd evidence for & conw
gant being there with no intervening formatlion.

P 5?5*?5 Outbrep A, p 59

r 88 D6ko  Here s sn ouseron of wosk sbout 15 paces square. It is less than 100
rascs east of B rock thet is grenits such as A 57, Prie rock le dark gray to blaek
in color. The feldepar s like cne, %the more acid plogicelases,alhite ,ete. Quarts
is sbundant. Theve is little blotits and hernblende appears to bs the predominant
forrie minersl. I would clacsify this rock as a &lorlte. 8. 757,

p 5%. Outerop A, p 5%. The bed of Mershel COreeck =% this polnt is raved with
grarite cimilar to those deseribed en pp Hle53. Cung roek jutiling from the nurth
benk had bands of the nink grenite in a dorker background. Sp. 155

pp 59~-60 UG-42 Aug,1912. Cuterop A p 6C . Sp. T58.

Heps i3 & veck that outercps in the soutk bank of 4he county road 1100 £% east
of the cvegter lines thro Ses. 7. The ouberop is chout four paces léng. The roek
hes 2 very perfect clesvage striling s 65 ¥ and Laving a verdisal dip. Most of the
vank sleavez in pleces like o slste dut one ploce was found that showved folding
gxd the clesvage surface wee warped. Sp. 752. A amal) amount of quartz was found

in cne plece. (Peneil nots = slate L.P.E-5

p 60 Outerop B p 60, Sp. 759

This outersy ig 600 £t ecet on the county road curve frowm &, p £0, 1% is looated
on the north side of the road. The rock has been broken uwp considersbly by blasting
It has & schistosity ¥ 70 E with s vertiesl dip. The reck i similar to A above
exoapt that no evidense of folding cduld be found. Bp. 750. The edges of the speci-
men show the porsllel arrangement of the minersle. Chlorite Lz especlally abundant
end givee a eilky luster to the surfees. I would clucsify botk 4 & B as ehlorite
schints. (Peneil note - Siate L. P.B.)

”

v £1. Cutercn A p 82
n

iy

. Thia is =n outerer of ¥sck shovt € £% square and standing
gheut 10 £1 hizh in the center of ike rosd. The cehlstoszlly sirilkes S & W, and
dipe 20°%. The roek is » light grey rock with consideradle light-eclored fellapar.
. The clesvage is mot mearly so perfeect as that found at 4 p 60. ¥o quarts was
found. Chlorite 1s an important constitusnt. About 10 poccs 4o the sast is another
rock similar 4n zise and of ths same maderial as A. I would classify these rocks as
a green schist of probable diorite composition.

O

5

Outorop B. p 61. Here is a small outerop of rock just west of the crcek. It ig
distinguishable from A. p 61 as being softer, more schistose and by the presence of
a stringer of quartz. Strike § 60 W, Dip 35 W. 3p, 761.
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p 62 Outerop of rnck =t Nelson Cener. The ereck at thiz point hae oub a gorge
shovt PO pesce wide end 25 £t de-p thre = gween schigt similar %o the schist
degseritnd 2% Ap 60, zo 762, The dip of the weel $o the south zives overbanging

wall on the south benk ond o slone on the north bepk. (Pencil note. Plainly
gedimentary. Above is = slate. L.P.Barrett).

pp 63-64, U6-U2, Outecron of wodk A p, 63. Here i3 an ouborer or rather a geries

of emnteront striling asbout 8 60 E. The maln body of the onterep is graunite that
vootes from a bright —ink to whijte ~nd grey in coler. 3. 764 12 o sreelimen that
locks 1dks horpblends grandte. Af one ;loes $he granite ledge 1s crosced by a davk
oray rock that resembles the preen sehicte found in Nelson Cepon for lngtance;

% 7E3 shows the sondast of the gronits and the
width at the surface. Conaldeping the relative amonmnts of the grenite and the
Zraensions 1% wwould apoear that the latter wers the intrusive. But there ls nothing
ahout *hs sranite fo show that 1t has withstood the forses thal netmiprphosed the

the dsgker rock 1z ghout 2 inches

in

(=

Taedeer waol, Henee %he daskor reok 1o the alder ond the zeanite Lo the imbrusive.

OQutorop B p 64, Sp. 765. Hewo im a lodge of rock about 15 pacee long striking
¥ U5 B, Ths roek 4o o dazk srey noneachistone reck of vrobabls djorite ecomposition.

Sp. 765.

23,1078, Onterop A, p 68

outerep of roak 65 naces went of the 1 mile post on the Marenlseo
Twp road. The rock strikes N 90 B, and dfpg 23°8.
has the 11y luater due Yo chlowite. Quarts is
it is not nesrly so prominent as in other cubterovs of veok that this one vesembles.
Over the surface of the outerop theye are snmall spots as large as the hand or

o H5«68 A
Here 1o an

guallor of a lighter colored material than the maln body of tha ocuterep. These
roots srve 1Y of holes and look lilo worr-eaten veood. The woin bedy of the ouberop

is highly schistose but the lines of schistosity ell cusve arcund these spots.
Besides these 1izit aoloved rock thers are other gnote of similar shape and chare
agtor sxoevnt that ther sare dmybor than the nein body of the cubarep.

e 1 “ ; . o
D '63”:”:5 ,56-"')5-_‘5‘ Dutaron & n. TO

Tre rock 48 a grey green golor and
srogent in ghord stringers and blebs

Hare iz o lodgs of granita sbout
atmiles o the ledes found in HG-U2
varieties~ »ink and white, Neartha
shriking 8 85 B across the grarite.

150 meses long sbriking § 75 Y. Thie gronite is
wast of Gogebic Leke. The orthoclase is of two
soubh side of the enterop there are dark bands
They vary in vidth from an ineh to two feeb.

Thege bards sprear in n belt sbout & £ wide and extesds the full lenglh of the
cuterop. Op. 758, DBetwoen thope dork bands thers are bands of gronite of aboub the
same width. Thesce bands of dark roek narrow and play out in the granite and the
granite is also found in stringers glving a dovetnll effect. Ths maln dark bands
are eontinueuns howovew., About BO veoces west of the ezet =nd of the outercp there
13 & vork einllny to the baade.

The bzade themzolves are ueds W of a nop-schistose dark grey rod:. 1% 1s ap-
ravently iosncous but 4t 43 so fins-genined that the individve! mineral csmnot be
made ous! Trom the wey that the Jsxk ook and the graniie ave interwingled, I am
c® 4ha apiafon thet thay arp of tha zave age 2@ thnt the doyd roek ig the basie

marme |

AT
oy o e At Sl b £33
pife g AL

it ) = A T Y S 4

~Tlants nany t‘as e;j‘rﬂs ﬁg

LLLILBGES B sIxe 0L 8 ‘S‘L‘ﬂl,‘;ng

ny T1w77 Pograns, Note. Suf 28, 1917, Bedn 211 day. FRode out to the explorgtion.
that & B, Wniteslds of Duluth is makleg in Sec. 21 of 4743, The exmet lscatien
is about one tally east and 1600 £% morth of the corner of 28/29/30/31, W7-L3.
About $100,000 worth of drilling, #o report goes has been done at this place. Oune
drill hole is thro a greenstons rock knod almost thirty feet high and it is at this
place that the shaft will be sunk.

B
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p 77 contd. Capt. Barnaby has charge of the work. Up to the present they have
been building eamps and clearing land but they expect a load of machinery soon.
Hig first orders are to sink a shaft 290 ft and drift 600 f£% north. No outerops
of the iron formation can be found in this vieinity. The dip 1s normal also. The
fiym's name that is furnishing the capital is The Presque Isle Iron Mining Co.,
Buluth, Minn.

vp T78-82 Diagrams. Cutcrop A, p 82.

Here is an outerop of green schist Having a schistosity of 8 68 W, Sp. 769 1s
e specimen of this chloritic schist found at the east end of the outerop. The main
body 4f the outecrop is represented by Sp 770. It has a pitied surface where i has
weathered. The rock is made up entirely of small crystals about % of an inch in
dlameter of a black mineral that looks like hornblende. The fibrous cleavage favors
that mineral but no hexasgonal cleavages could be found. It 1s possible that this
minersl is augite.

pp §3~8%5 Diagranms. Outerop A. p 85

Here is an outcrop of rock 55 paces long striking about S 60 W. It gives a
magnetic dip of 53°. About 20 paces north the dip falls to 30° which shows that
this is the rock that has given the magnetic belt traversed today. The rock 1s a
fine grained rock, dark grey in color. The rock i s apparently schistose ¥with pare
ellel fibers of chlorite showing in the broken pleces. Cne small plece of quarts
was found. See sp 775. The schistosity dips 73°S.

p 86 UL6-l1, Thé @ outerop was found and tied in while we were returning to camp.
No other rocks were seen from the Ni 25 $o cor 13/14/23/2k on the section lines.
The surface of this rock was flecked with a white feldspar. See surface side of
sp 778. The rock itself is apparently schistose as it possessed a good cleavage.
The pregsence of feldsper phenocrysts may be taken to show that this rock is an
extrusive and the good cleavage is due to a subsequent metamorvhism.

pp 87-88 L6-HO P 83. Outerop of rock A, p E7.

Three phases of green schist are represented in this outerop. Sp. 781 is from
the center of the body of the outerop and is highly schistose - strike S 59 W,
Sp. 783 is a feldspar rock, non-schistose of apparently diorite composition.
Sp. 782 represents an unusual phase of the green echiats so far as found in this
area. In this outerop there are several narrow bands of orthoclase rock. No quartz
was found with the orthoclase and the only ferric minerel is where the orthoclase
has apparently surrounded fragments of the schist. The largest band of this rock
i sbout U ft long and 3 inches wide. It follows the line of schistosity.

pp 89-98 L6-NO P 90. Outerop of roek 2, p 90.

Hege is an outcrop of rock similar to A, p 85. It glves a magnetic dip of
32-35° and is located on the maximum line that crosses See. 19, 46-40. The rock is
highly schistose striking about N 80 E. The dip is 68°S. One small piece of quartz
was found. Sp. 785, 786.

r 99. Outerops G.8, p 98. These outerops were found while returning home after
the traverse. Their location is almost correct because the compassman was carrylng
his count until we got to the section line 31/32. As the specimens indicate they
are outcrops of green schist. The strike ig N 65 E, Dip 8§ 75°.

pp 100-109 Diagroms of traverses 46-Ul, U6-LO.

On back ngﬁs. Expense acct. Indes to specimens RR time tables, C & NW.
Maps of 3 and Ub6-l2.
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R, C. Allen No.l, 1912. Friday Mgy 24, 1912. With F. I. Carpenter and J.R.
Finlay left Chiecago for state line, Wis.

Sat. May 25, 1912. Arrived State Line Wis. 4 P.i, and drove out to Geo. S$¢.Clair's
Blac: Oak Lake Resors.

Sun. Hay 26, 1912. With Pinlay, F.I.Carpenter, Wm Carpenter and H.J.Allen dwove
to Donaldson $o inspect bulldings on town gite. I% was decided $o utilise old
stors and offies of Mason-Ponmaldson Co for office of Syndicates AJB,and C.

Drove out to State Line and spotted drill hole Ho.l at Sesc. No.l1l and werified
maximunm magnetic line thyu hole at Sta. 1l and on Ry, 100 poles east. Heturned %o
Black Oak Lake for dinner.

In P.Y., with ¥.I and Wo. Carpenter, Finlay, Allen and Mr. Bulbert(Halbert)
visited Goose Lake. All shores execept east side are still{or well) wooded with
hardwood. One small igland on east side with good stand of pine. Outiet ls sald
40 be via syrinze and oreek 4o Spring lake. No way of getting in or out by cance
Yutiroad can be eansily repalred making connection with Bersts, Black Oak and Shbte
Iine. Shores of Jovge lake are high and will be valuable for building lots. The
jand in See. 3-42-0 east of Goose lake is of good sandy loam whish serried a good
gtand of pine and hardwood originelly but the topography quite rough and rugged.

Hon. Mey 27,1912, 7ith same party left Black Oak by cance for Pope's on High
1ake where we arrived at 6 P.M. Crossed belt on Cochrane lske dut took no resdings.

Fri, May 22,1912, With Finlay drove to Boulder while rest of varty went by canoe
down Manitowish River to Oxley. Examined granite outerops in 43-7. In P.M. drove
with Mr. Frissell to Fishtrap dam in 14-U42-7 in search of iron formation outorop
revorted by Frissell -s being south of and near the dam. The loecality is one of
heavy granite boulder moraine and we found no outerop nor even a plece of float
iron formation.

Wed. May 29,1012 Party went down Manitowish river to Manitowish lake and put
up at Deer Park Lodge.

p & U5=l0 Disgranm.

~ rE et TS A" aun

p 9 May 3,112 With F.I.Csypenter, Wm. Carpenter and H.J.Allen went by launch from
Bngeman's rescrt to Star Lake, thence by portage and cance to Dead Plke Lake.

Lots 6 and 7 - 20-42-5. Hardwood covered with fine shores. Would be waluable lske
frontage on good lake. Desd Plke is isolated and not attractive.

G meawn

Lol

Iots 8 and sev. of sec c1-42-5, lots 2 & 3 20-h2-5 With H.J.Allen ran ¥ on
gec, line between Secs. 20 and 21. Took dip readings as shown onp - . “oil is
pretty good sandy loam and land lies rich for farming. Pine eut. Hardwood partly
killed by fires. Lots 2 and 3 are =pparently almost denuded of trees.

SE 4 See. 21,4245, Crosssd there on trip to Dead Pike lake. Soil good sandy
loam. lands are £lat lying. Hardwood timder still standing but mostly killed by
Fire.

8% of SE 26-42-5/ Went by launch from Engemans to Alder Lake an’ saw lots
2 and 3 fyom t.e lake., These lots are bare and denuded but are dry =md have a good
shore frontage on Alder lake which is a desirable lake. Froceeded by launch to
Clear lake and with H. J. Allen started at Ni cor. 1-42-5 and made view as shown

on opposite page.

Diagyram page 1l.
pp 12-19 Diagram of traverse 45=k0,
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p 20 46-42 July 26,1912. With Geo. Orane and R. Dick welked on road 25 miles
north of Gogehic Station and thence east cn eld ?mad about 14 mileg to an old
clearing the latter belng the zite of an early exploration for iren ore. We found
2 nurber of 0ld pits there, one of which, Jlvdging from the dump was nerhaps

100 deop.

The iron formation in these pite is moderately magnetic and dcubiless future
vork vill reveal its relation to this line of magretice. The iren formation
ghows an extreme phose of anomorphism. The iron ig mainly in form of crystalline
megnetite with some sulvhides. Chlorite, garnet, amrvhilnle are aleo highly
éeveloped. ?ure ch»cri*e schinta(?) are shown on dump. These vocks ere all repre-
sented in 8p. *4w-*u( taker from dump of pit.

p 21 L6.l1  July 27,1912, Outerop of diabase, massive, caarae to fine grained
500 p plus %% raile cast of sec. line between 30-UG=lil mnd 25-U6-42. Sp. W18,
Striae 5 12V,

p 22 Loaality A p, 23, Quberop at G@getia Ste. Green smbist intruded by massive
diabase. Oreen schiesl very "cbis%aaﬁ with blebs and stringers of guarts showing '
small drag folde : of the drag type. It is pasaihlu that the non-
gehistose phase is of the same as the othey but ths relations look intrusive.

Diagren.

p 23 L6-Uz Outerop B. Outercp of & 5. showing relations similar tc those at A -
both massive snd schistouss phages. Schistosity in nlsces wraps around massive blocks

which seem %o have aoted as horsis. In stha*a the relationslock intrusive dut in
this cmse I incline to same age for both vhases. Quartz veining ie¢ prominent.

LagTan.

pp 24=25 Diasgrams.

1

'

D 36 i !“2 A, At A is the pi% in lean fron formabion descopridled on rage C. A%
18 paces B 8 18°% 48 an outeren of rock similap to that on duwmp of pit. it is o
ba&ﬁe& giilcious dark megnetitic lean ijron formation glving a dip of 36° over the
outerop. The banalng is well brought out by the white guartsz banda. Strike at
outorop is N 15° E and dip 56° S. An 0ld pit is shown on ¥ side of outerop. It is

ghallew and not important. Small disgram follows.

-

27 L6-U1 Outcrop of Rock. Location - iourﬁaen paces north of the C & NW Ry
ax a point 273 rails 8B of point G, p 39 - Corless Bock 2. Here is on outerop 64
paces long and half as wide striking 8 50 W which is the ﬁivea*inn of schistosity
and elongation. This rock shows plainly $wo vhases = one ghowing mliernating light
and darl bands of thoroly crystalline of basiec material but these bands simulate
bedding most besutifully. In this rock is an sbundance of white mllky quartz oo~
curring in blebs and atringers in the strike of achigtesity. Some of these stringers
are folded inko drag folds, some of which are up» tc a foot in dieometer. There are a
couple of wartz masses whose dimensions are mensured in feet, not in inches - this
statenent applylivg to boih dimecusions. Oiher guarty stringers out across the schie-
tosity indifferently avparently filling Jointg. One can see two zetz of these
strisgers making oblique angles with each cther. The weathered surface of the rock
is irregular. In fack the whéle appearance of this rock reminds me strongly of
those that occur in U4=U5 mapped in season of 1910. I have described these rocks
repeatedly in 1910. Also see notebooks of Clark and Hore for the same season.
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v 20-20 It was cecided st that %ine that this tyre of rock waxr probably a meta-
morphosed smdinment beosuse of 1ts gradation clong ita strike inte the paint slates
of the Iren Giver Gisiries. The recurrence of belding ox thot vhich was believed to
he bedsing and the predominsnce of secondary quartz. These rocls Lave been every-
where assceiated with greenstons and nothing but gresnsione, and the idea has come
to me repeatedly that these rocks night be part of the greenstone soUplexias a
weiber of fact they are related to mansive nopesciiatoss phases - as for instance -
the ouberop in question, &5 1o lend ons to Lsligve thal originslly there was bud
nne phase and that subsagueat welamowphlsm and shesring has been concentrated along
certain beds, thus prudueing o baadel sehlst.

The schistose bards wrap around some of thess massive phase¢ - indicating that
the iatter may have acted as herst or "solnt de resistanee” apounl which the de-
forming forces mere deflected. Thess masslve phases are invariably, so far as I
nave otserved, maseive, erystalline, basie rocks of the dlebase family {note the
relations at Gogebic $ta).

It should bs noted however that guariz of gecondawy charsaber thab ocours in
stringers so bountifully in the sehistose phases is mot found in ths massive phase.
i have interpreted imolated outcrops of the massive dimbase &g intrusions into the
older schistose rocks. But where the two are found Iin jJuxtaposition it is not
always possible to affirm with confidence the intrusive character of the nassive
roeks for reasons sbove stabted. A% presont however, I imcline to this later
inteypretation.

The weuthered surface of the ellivacidal groensiome nurth of Thayer aside from
its ellipsoidal character is mot very much different from the schistose rock here
deserived. It is known that ellipsoids in the Fly sreenstone sre in some cases not
even flattensd by deformation and it may be poscible that the massive rock assoclated
with the sehistose rock hers described hos nerely cecaped deformation and is of the
smme origin and character =g its schigtose ascoclate. Sp. M19 massive phese
Sp 420 schistose phase. Dictated by B.C.Allen to C.2.Corless.

op 30-31 Dlegraus LE-h1 - H6-42 with following explanstics.
Outerop of @. Se. seme ag above in cut 42 rails B from bridge ovor Oatonagon River.
fn the ridge there are three distinet phasos of grosasbone. (1) Yawsive coarse
dlabase. (2) Hassive medium grained disbage showing some deformation. (3) Banded
gohistose white weathering mediun basic rock like that deseribed on rages 27-28.

Ho 3 is the oldest and No 1 the youngest - the relelions bolng appeoontly intrusive.
Ho % may te & sediment., Two other exposures nearly of banded O 3 sohist and
mossive fine grained G s.

p B2 h6-ha, Gec. Crene found additional plis in iren formation and outercps of
gome avout o to ¢ mile a little N of I of nits locaied vn p 26. He took 3 specimens

which are included as Sp. 421-U27.

ot
13

pp 33=-34. Readings and disgrems. h6~h2

p 35 Ub6=B3 Disgram. The postuaster at Mareniecc told me ihab R.3. Whiteside of
Dulugh has a drilling near the 3% of 21 of 47-L3 near ke river 1 wlles off the
road to Gopes Mine.
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P 35. A. At locality A is an outerop of banded schist which resembles in many
respects the materiel thrown out on the dump in exploration in L46-L2 descrived om
p 26. The most striking character of this outerop is {t8 banded appearance, bands
from a fration of an inch up to an inch and a half of various shades of grey and
green with some inclining to brown alternate across the face of the outerop. The
dommward schistosity is in the eame plane with this banding. Here and thers are
bands more dense than others that are dull grey to white on the surface. These
bands are less persistent than the others and pinch out forming lenticular shaped
nmasses resembling flattened fragments in an exceedingly schistose conglomerate
fspec. 728). The characteristic banding described above is well shown in spec. 429,
470 and "r}}.‘

Bp 35 (p 36). An outerop some 50 places) farther south on the track shows the

game general character with the exception that there 1s abundance of quarts following
she bands but pinching out sc that it forms stringers and blebs, spec.337, (or 33).
On the whole this outerop is more schistose than the former. Spee. 432 {or 433).

Some bands seem $o be mpoh more ferruginous and weathers to a rusty red or brown.
Spec. 434, A number of these bands were noticed, one being several inches in thick-
ness. Spec. 435 shows both fresh and weathered rock.

A p 35. There is undoubtedly considerable iron content in the form of meagnetite. Dip
readings of normal 35 and sub~-normal of 9 were recorded within a few feet. My in-
prassion of this rock is that it was originally a siliclous lean iron formation
which has been subssquently metamorphosed. Look in Barretts notebook for a deserip-
tion of this outcrop and bear in mind also that this outerop lies in the path of a
megnetic belt that extends twenty to thirty miles to Magnetie Center, Wisconsin,
and beyond. The linear character of this magnetic field proves beyond question to
me that the vock had originslly a bedded etructure. Further that it was an lgnecus
flow of large dimensions or a sediment cannot be proved but the presumption is
strongly in favor of its sedimentary character. In fact there can be hardly a doubd
that this is the correct interpretation when this rock inits relation to the mag-
netic belt in which it lies and kmown iron formation in the same belt at Magnetlc
Center. (Didtated by R.8.Allen to G.B.Corless, 7/29/1912).

pp 38~39 Diagrams and readings. Outerop of graywacke 100! long 20-40 £t wide which
gtrikes n 19 E and dips about 50° to the SE. This rock is sandy in texture and
carries seams and digseminations of magnetite. Above the outerop the needle dipd

45 ¢o 50° N. The bedding is well developed. Spec. 903, magnetite schist from small
plt near road last station. Bpec. 904-005 from big outerop on N of road.

Location 550 paces N and 40O east of Wi 13-46-U2

pp 40-42 Diagrams. U5-l3, Ls-l1, W6l

p 42. A. An elongated outerop of green schist. Schistosity N 76 £ and dip on
average of sbout 70° S. One set of prominent Jolints striking N 3°8 to N 8 W cross
the outorop. These joints are planes of weskness producing cligfs at SW bed and
depressions across outcrops giving this appearance . 1 1

Rock chiefly grayish green %o whitlsh gray on weathered gurface along line indi-
sated is irregular ﬁranitic product of differentiation = massive pink orthoclase
querts granite. Sp L37. There are also stringers and dark hornblende schists.

p 43. Locality B, p 42. Here is & large cuterop showlng two kinds of rock (1) an
older banded grayish-white weathering rock so common in this vieinity. Sp U38. and
a massive igneous rock intrusive into the former of medium bascity. showing pink

to dark green color on weathered surface. sp 439. This rock varies greatly in com=
position from probably diabase to a close approach to ahd granite - differentiation
products of same mass as the various compositions may be traced into sach other.
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p 43 Contd. At contact (see K p 42) the banding of the older rock is cubt aoross
at about 907 by the intrusive. The inbrusive grows dense at the contact and in
gome places shows well developed schistosity, parallel %o contact.

The oclder rock in i%s banding, quartz contact, its sandy feel on weathered sur-
face and its very slight to moderate bascity (see p 27-23) suzgests very strongly
a sedimentary origin .{(See microscopic study later). In places there is developed
a good B W schistosity cutting across bedding but usually the bdanding and the
schistosity are in the same plane. The handing strikes from N 3° Z.

p 4 dtagranm

{Contd) %o N 20 W in various plages indicating a 90° swing to N from last outerop
to south. The banding dips W at 70° on the average. Jointing in two sets. Both
roeks affeated alike - one almost M-S and o gecond less permanent set I-W,

Loeality A, p ub, Sexe thing as A p 42. Two roecks, an older banded schistose

and a younger falrly massive intrusive like that in A, p 42. Strike of Banding in
eﬂ«aa}s—‘lﬂﬁﬁ’ ‘5&"3‘-"«:’5" 'J'!"‘"‘!%‘ ﬁl"“:’

There is a dominant schistosidy showing wp best ab SV end, striking ¥ 62 B,
atross prenfadng banding at N 28 W, This inclines most sironsly to theowy that
older rock s 2 sediment and banding isoriginal bvedding. I do not believe that
These bands ocould be prodused by an earlier deformation and still show with such
prominencs after having been affected by late sehistosity in opposite direction.
Both banding and schistosity are about vertical. One dominant characteristie of
the oldar‘v@ek is the larze amount of quartz in blebs and stringers in schigtosity
direction and alsc in irvegular masses and in do%ﬁtﬁ planses oroseing schistosity.
?his &s true of all of these rocks wherever found. Sp UH0 banded sediment 7.

pr 46-50 UG-kl Diagrams.

P 51. Note. The ocuterops platted on pagas B7-50 are all in & forest of hardwood and
hemlock and for the greater part moss and goil sovsred. There were very fow bars
exposurss. The ouberops ave of two varieties of greenstone (1) an older banded gchig-
tose variety full of quartz in stringers and blebs as heretofore deseribed and {2)

a younger intrusive, massive and coarse grained. The latter rarely shows schistosity
if at all. Thig is the typlcal G 2 complex of the Kewatin.

p 52. Aug. 1, 1912. Banner mine. Sec l=N3-35

In compeny with Mesasre Finley, Dudley and Crane visited the site of the c¢ld
Banner exploration. Rumor has it that one Fitsgibbons sunk a number of pits here
about 25 years ago and about 12 year ago the Oliver Mining Co did further pitting
and possibly some dlamond drilling $the no evidencs of drilling was found. It was
evident from the evidence that there has been two periods of activity at the aporox~
imate dates above glven.

The iron formatlion comprises a number of different phuses. That which is shown
in the northeynmost phase is & rich ferruginous chert with a good deal of ore. The
more cherty phases are represgented by sp U443 and Mili, This wock shows the $ypieal
banding of chert and iron oxide commén in Huronian iron formations. In miner's
phraseclogy these rocks would be called "soft ore jasper". Sp ulis WME, LL7 are average
samples of this ore which occurs in considerable abundance on the dumps of the pite
in the ferruginous chert. The ore is of two varieties - a hard laminated variety
and a soft red hematite. The entire ferruginous chert formation scems to be con-
siderably brecciated and some folding is shown in larger pleces.
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p B2=K3 Yontd. The brecolatlon is dominant over folding and may sccount for the
veryy considerable concentrsation that has taken nlace. The vites in this place do
not show how far northward this rogk extends but we may figure on 2 considerable
thiekness - say 500 (or 200) or more fest.

The ferruginous chert is overlain by =n unknown thickness of cherty lron car-
bonate of which sp LUE is an excellent example. The cherty carbonate is shown in a
number of pits extending in a northeast-southwest direetion parallel to the mag-
netic lines,.Southesst of the cherty iron carbonate and paralleling it as shown
by & number of pite is o slate formation. This may be ealled a typlesl black slate.
It has been considersbly metamorphosed and is hgfd.?nd Prittle. Assoclated with it
is & very noticeable content of marcasite . sp 449,450,451,

South of the black slate and parallel to it is 2 bed of hard magnetitic slaty
flaggy iron formation lying denmeath the maximum magnetic lines as shown on the large
pits on this formation where readings ur to 77° were noted. This formation is very
high in iron as mote ep. 452,453, There ig no rock or other evidence to show what
vock lies above this formstion, as the pits do not extend fartheyr in thie direection.

The totel widith exposed in pits acroes this Banner series is not less than 500 ft
and this thickness may be divided as follows:

1 ferruginous chert 500 £% plus

2 Cherty ivon carbonate 200 ft

Black alate 15 f%

. Black magnetic irvon formaiion 150 £%
(p 54) The whole series arparently dips toward the south, This is indicated with
sssumed anslogy to the dip@ of the banded schiste to the north and cast and also
fyom the faet that cherty iron carbonste which has esceped concentration lies ad-
Jacent to black slate. Therefore the black slate must have acted as o protegtive
eover to the carbonate and therefore must lie on its dip side. “ompare similar
relations on the Gogebic Range.

Thig formation is exactly similar so for 25 can be geen to Upper Huronian that
¢an be aeen in Michigan and particularly on the Cogeblic Range. The occurvence of
very econsiderable guantities of secondary hematite and limonite in the ferruginous
chert lends one %o expeet that the Banner is an ore~bearing formation. This is
fupther strengthened by the occurrence of manganifercus iron formetion. See sp L5,
Sp. LL5 to h;ﬁtxne.(memma by R.C Allen to B.B.Corless Aug.l, 1912).

pp 55-56 U6-U41 Diagrams

p 57. locality A, p 55. A% thia place a large outcrop (largely moss covered) of
greenstone ,Sp.1U%6, This greenstone on weathered gurface is pitted and in many
places showed white porphyritic feldspar (sp L456). The rock is schistose in direction
K 60 E and schistosity dips south. Thils rock is similar toa phase found by Geo.
Corless yvesterday on N-8 line } mile east (See notebook No.l,1912 Geo.Corless,p 23).
Think 1t is an effusive gresnstone. Note the relation of thés particular bed of
greenatone to magnetie line, whieh oceurs eonsistently a few peces north of outerops

of this greenstone on several lines. The rock carries abundant vpyrite.(sp.1i56).

Dlagram.

pp 58-59 Diagrams. LUA-U2., Falls on Seloto River Dense, dark, msssive, fine
grained 6.8. strike N 65 E. Bip u45° 8.

p 60. Wauseea. Aug. 27,1912. Operating. Running the formation into SE of N¥W of 29,
Shaft 400! deep. Prospecting with one machine and one shift
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p 60 Contd. Run drift on first or second level %o shaft about 750" west and
150% N, Ore pockety and buncly. Small stoek pile of about 30,000 touns. Formation
over 300! wide. Ho 2 shaft 180' deep, 150! of drift and 30' ledge.

. Bepublie Iron and Steel.
% of 88 and X2 of 8% of 29. loles reported in ore on XX of 87, =lso om N of EE,

=

Sse Paul uckle in Jompercial Blie.

Hell
Shaft 450' deep. 3000' drifting on the level. Some ore. Mine drowned out.
Tater 70O to 900 gal. per niaute.

pp 62-63 LE«l) Diggram. Sept.l,1912. At a polat 800 paces north of © cor 13/1h4
i & pit in side of k11l showing on dump slabs of ripple nerked reddish sandstone

probably in place and representing top of vasal member of Neswenswan that ouberops
op River in Sce 13 to SW.

p OB6 h6-N1 Sent.h,1912. The following nciea vefer to pp 70-71 R.A. Smithe

boo Na.l, 1512,

~ On Sept 3 in compeny with R.A.Smith and Messrs Fellowe and Links traversed from

% eor. 11/13 B UBO paces $o a couple of pits. On the dumps of these pite there
securred roock of two different kinds; the predominent one belng a taleose ferruginous.
gohiat - ap 600 - the other is a vitrecus quartzite , ap 579. Inasmuch as the pits !
indicated no magnetien oy in themselves bBove no reasen why they showld have beean

sunk hero we started cubd {o inveebigats end iraversed sast $o a srall siream in

which wore found numerous angular 2lsbe and fosgments of the jaleose ferviginous
schilat with othor voulders of white guaris and some guartslie. Pollowing up slvean

we found an outerep of the feorruginous mehist in the bed of the ztveam. 5 801,802,
303, abriking ¥ 58 B, dipping S 65°. Followlng down the bed of the siream %o locality
1%, p 70 {R.A.8. 1,1912) we found a prominent ledge (strike ¥ 55 E, dip 52 5.) aand
other similar occurrences at localities III,IV,7V.

Hsagured aorosg the sirike i8 a horiszontal line, these schisls ave some 250 paves
wide, At loeality V the abream takes a shary tura avound & small bluff, on the sast
end of whish and on ths banks gome 12 £4 high oecturs a roiten brisgi-rad sendsione.
S 800, carrying a auwmber of conglomerabic layers with pebblaes up to sgeveral inches
iz long dimensions.

A nalf hour wes spent drogging out an agsovdment of pebdbles, 8Sp 812. The most
dominant pebbls is milky guariz, bub with the quarts ocour pebbles of guartszite and
green schist. Possibly other nebbles were present but they were not found. None of
the pebbles show extensive attrition and ape doubilese near the source where they
were derived. Ab this point we rejurned to localidy ¥V and made careful examination
sf the sehist ab this poind. We found the soures of the miliy whilte boulders in the
stream and pebbles of tho same in the conglomerate and doudilass gleo of the quartze
50 %o be in cordain bods in the sehist. W found one comsplouous instance of the
seourrenes of a voin of gquarts in the schigt of characteor identlieal fo the boulders
and pebbles above alluded to. The valn had been broken and shaitored and the frag-
ments rolled over one another and wora off to rounded forme by ihe wmovemenis bthat
produced the schist, so that the gusrtz that was onoce in the vela assumed the ap-
pearance of a conglomerate bed. Sp. 808,

From thiz polni we moved %o locallty VER and found in the bed of the sirean a
hard conglomerate with red apparently felsitic matrix, identlcal with tue softer
conglomerate of locality VE. Aoross the stream bed M 50 paces from VI ocour beds of
red sandstone in horizontal -osition. Sp 811
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5 65 zentd. From this noint we moved dom strenm to the Ontonagon River and en-
countered at the junction of two stresms (locality IV) o eliff 30-UO' high of well
pedded brickered sandstons and {» %6) fins conglonerate. The din of this sandstone
12 100 N spd the strilke i3 ¥ 77 W. Parther down strear at looslity X are more beds
of this sane formation.

The rslations betweea the congleomerade, sandgtone and wundsrlylrg rocks are un-
ennformable, altho the two wera uot found in s2tual sonteect. We wers able to losate
thig asataed within s faw f2o%. Wo have here an unmetamornhosed gently northward
dipoing sandstons with a conglomeratlic hase in which 13 faund rabbles of a numbser of
mderiyios farmabioas reclining aarnas tha unturned edges of the highly gchlistosge
rocks adjacent.

%2 infer that the sandstons is of Xowsenawan age from 1%s geners) character and
from the fact $hat 1t 3ind acrik belew the trare vanges %o the noprth at 2 higher
eltitude. If that is true it means that ths base of the Keweenawsn geries is in
rlaass ravressnted by sedimantary rather than by ignecus roehs. In this comsctlon it
shonld ha notsd Shat ¥ found an Sent. 4, 800 psces ¥ of & sor 14/13 5 pit in sand-
stone of hs sane chnracksr sz $he abovws daseribsd. The vertiss] distanes and the
bage of the eonglomerats must be not lezs than 75 £%. The sandatons shown in the pit
1s ovaplain » short dlaetancs to tha nowth by frave. Unéil further evidence ii will
be well %o bear in mind the nossibility that the above sandstone may be Jacobsville
or eastern ssndstone, tho there seems to b2 1ittls svidenece of this interpretation.
(Dictated by 2.0 Allen to G.B.Corlese)

vr £7-68 Diagroms.
R : o L ARE

« £9 463 Oubereps in Slegwans on 2 68. ¥o.l, n. 62, Tren. Amyzdsleld. Sp hwg
15 taken from $cp of outorop. About & £% of tor of flow expose?, Rock is less
eryzdalold below and densay. Striks ¥ 50 ¥ azd dic meseured on rorting planeg

wout cevtainly -~ %o beddlng is 10° N,
nell) Jdimgran

Snows choraster of outerop . 8p 188 gaken from B which is amygdaloidsl. Top of A.
Be.2, v 68, Suall ledys of trap smys. Sams dip and strike as Ho.l.
Wo.%. p 68. A ladze of trap. Bxposure sbouk £ to 10 ft. Fainily amygdaloeidal at top
grading down into dense varlety not very coarse greined. This represents top of a
fiow. It 2ives = beautiful dlp siope to NE snd o stroight 8V facing cliff for 50
pages which on sast end faces SE. Shape of famce

apperendly ecntrolled by
Jointing-one get parallel to strike and the other paraliel %o dip.

pp 7072 Disgrama. L6-L)

p 72 46 - M1, Sept.7,1912. With Messre Youngs snd Pellows sterted at BYW cor 13,
wenb onst 1 mile and then morth fwo milae snd 1M0C paces. Set eest % mile and rum

south on ranse line ¢ Omt. River 107 naces § of B eor. Sec. 12. Geing north from
the ¥ Sec.13, we made a gentle ascent of s ridsze whish is here swinging NE. In the
vieinity of Center of section {ses plab} we found s number of ouierope of trap.

Thege cuterovs forn low ledges facing SV, The southward faces are formed by Joints
ghout varsllel to the strike of the beds (X 5080 W). Jointing practlically parellel
to the éip produeed s second low cliff on eaeh of the outerops facing the SE, This
SE face results from the position on the east slope of the ridge and the 3W facing

ridges result from a northward dip of the beds.
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» 73 contd. Parting planes parallel to ths bedding dip ¥V at angles from 8-12°,

In crossing these outcrops from SW $o NE one ascends a3 in a series of steps giving
a typical saw tooth structure on a small seale. I was not able to measure the
thickness of the beds insamuch ag the bases seem not to be exposed, the tops forming
dip slopes on amygdaloids. In one case however, the outerops 300 paces ¥ of the
center of the section, we wers able to measure one bed of 8-10 £t in thickness, this
being the distance between the tops of superjacent amygdaloids. Thia outerop forms
the extreme oreat of the ridge whioch is not sharp but rather flat at the top. ¥orth
ward on this line is a gentle slope for a dlatance of almost exsctly ons mile. The
total descent b-ing not more than 100 £t and possibly less.

P Py PN

p T4 Forthward from a brook 500 paces N ofcenter of Sec.l ancther ascent is made
for & distance of sbout i of a mile to the crest of another flat topped ridge which
has 2 morainal expression. The drift however appears $o be thin although no outerors
were found and I am mod ablse $o say with certalinty whether this ridge ia caused by

morainal deposition. It ig the N extention of a ridge which further to the weat bears
on its crest outerops of 3W dipping traps. It is not therefore that the elevation of

this ridge is partly due to a rock core of trap - presumably dipping southward.

R of this ridge begins a gentle slope to the south which according to Young's
traverse extends for several miles. No cutorops have ever been found on the North
alove forlor far) beyond the crest of the ridge and whether thie long slope is
caused by N dipping traps or K dipping 88 (Jacobsville) is not deffnitely known.

In this connection however recall again that all trap found in the ¥ ridge dip
gouth. Thig obeervation being established by Tounge and Smith, by the faet that all
ledges are W fasing. N facing ledges would not occur on a gentle slope of this kind
unless the underlying rocks were flat ox N dipping.

Returning S on a line & mile E both the N and § ridge sbove deseribed become very
flat and the valley between is meraly a low depression in which & stream drops of
to the Ontonagon. No outcrops were found on § run.
p 75 .
It seems from data that in this $ownship that the socalled ¥ trap Range begins
to the west in the vicinity of Gogebic lake in a single high rldge of trap beds,
pragtisally flat lying. East from Se¢ 6 and 7 this ridge extends NE to near the
west 1ine of 3-10-15 where it flares out abruptly producing a distinet N ridse with
beds dipping south and a § ridge with beds dipping M. These ridges separated by a
broad valley falling NE to the valley of the Ontonagon. As before sald both the
H & 8 trap ridges flatten out and disappear toward the valley of the Ont. This
valley is without doubt of asynelinal strueture, the drift being thin and the config-
uration controlled by the structure of the underlylng trap.

To the Tast in 46-L0 according to runs by Smith, the country is flat and doubtless
underlain by S5 as Smith finde the soil red and sandy and great quantitiss of angular
bloeks and slabs of 5SS along etream beds. The question is; Is this S5 Eastern
(Jecobaville) or is 1t Keewenawan 7 po 'sibly basal and equivalent to that in See.
12,1%,end 14, 46-l1 which 4e nossiBbly 100 feet thick and dipping 10° ¥ under the

» it gl adindens 4 Dt ETE S T TN
8 trap ridge.

¢ On Sept.5 with Smith and Young mads exsmination of exposures in Sec.14,13, L6-l1.
oing N thru center of 1l we rise from the valley of the Ont. to the crest of a
ridge of Kewatin G S., strike N 55 K, NHorthward the crest of this ridge is marked

by a cap pf massive diabase which extends from near the middle of 14 N for 650 paces,
where it drops suddenly down 80-100 f§ into the valley of a brook.



Bogk 267 - 10 ingert after vpage 11

v 76 Contd. The brook is flowing on a soft ferruginous talcose rotten sehist which
outevspscon the N face of the dizbase ¢liff Adipping under the dlabase at angle of
about 55 . Horthward as the creck is crossed there begins z sharp ascent which con-
tinues upward for 100 £¢ and then breaks off into an ascent of very greatly lessened
angle which is followed upward by & second rige stseper than the first and capped by
great cliffs of messive traps. From the bottom of the ereek te the top of the first
step rise is a dlstance of approximately 100 £t and the talus is predominantly red
88 with considerable trap. Above the bench marking the top of the rise the 88 talus
digappears entirely and thence upward to the crest is trap.

From these observations the impression is that the 100 feet of trap forming the
top of the high range is underlain by an equal thickness of S8 {See section on
field plat of U6-U1). Both trap and 55 must from the topography be in flat or north
dipping position. From this vicinity we proceeded to byook and old eamp about 500
paces ¥ and 100 paces £ of west 5 cor of 13 avd followed this stream down to the

Ont. re-viewingz again the phenomina deseribed Sept.d pp 64-66.

¥r. Smith, in dizzing at base of outerop 6 (Smith Book I, p 70,1912) succeeded
in uncovering bensath the cresk the ferruginous $alccse achist ghown in pits and
outerons and found the contact between the schist and overlying conglomerate is
marked by 12-18 inches of rubble consisting of angular fragments of the gchist and
boulders of vein gquartz which occur so abundantly in the schist. This observation of
Smith's adds certainty to the conclusion drawn on pp 6U-66. From this point we pro- !
maeaa? down the Ontonagon and took three views of sandstone ¢liff,outcrop 9{Corless
Rodak) .

e them crossed the river and proseeding SW upstream found for a distance of
nearly half a mile almost continuously exposed in a gorge (75-80 £t deep) diabase
varying fron nassive fresh unaltered rook thru warlous weathered rotten phages into
the fervuglnous talcose schist exactly similar and the fact the same as thal ocour
at the unconformity above mentioned pits and exposure along the brook (outerops 1-6
Smith Bk I p 70,1912) and 650 paces N of center of 1lU dipping SE under the outerop
DD Smith 61). Sp 820-3 represent a gradational series from massive fresh disbase 823

- 25
to sehist &22.

It ig plain asg shown in some plsces aleng the gorge that great shearing snd
faulting has occurred in the disbase subsequent to the main deformation of the Kee-
watin and prior to the formation of the basal Kewsenawan conglomerate which lies
unconformable on the schist as shown sabove. Thus our obgervation heretofore made
and writien that the ferruginous schist in which so many piis have been sunk is
merely a schistose altered dlabase or ¢ S. Phis conclusion is absolubbly confirmed.

p 78 lane mentions {(pub.7, pp - =) the cccurrence of Kewsenawan feeder plug on
8ec.13 and prior to our discovery of the relation of the ferruginous sehist and the
diabase was that the diabase was the plug alluded to by lLane. Indded this is not the
plug and such plug does not oceur as said by Lane. It now appears that the basal
Kewoenawen ig unsonfosmable an the szchigt and disbase and eannot therefors be Ke-wee-
nawan. Providing of course that the sandstone ie Keweenawan which I hold %o be a
practieal certainty. Furthermore 1t might be argusd and doubtless would be in ab-
gence of theas faots in view of the great heaving that has taken place for i mile
that the south edge of the trap range ia a fault scarp. It 18 however shown beyond
doubt that the shearing of faulting is pre~Keweenawan.Wulle some of these massive
pluges found slsewhere in this township may represent Keweenawan vents there is noth-
ing to prove this assumption; while 4t is certain that the particular plug referred
to by Lane is pre-Keweenawan and entirely unrelated to Kewsenawan phenomena.



Book 267 pll insert after page 11

p 29 It might bo added further that the shearing vlanse in the diabase strike
755 E {(aipl 8 52-60) thus being oriented in strike and dip parallel to the
socondary strustures in the Esewatin of this region. If then the disdase is Ke-
weenawan why should it be so intensely sheared in places sxactly parallel to
structures which were certainly produeed in Keawatin time. In othsr words, the
deformation is not related to ihe abape of theo mass 25 it Joubtless would be
wors the shearing due to the mass movemants in a plug.

Sent. 5,1912. Cassiua McDonsld says that the drilling and pitting done on
13 and 14, Y46-41 was done in 1884, He found core of drill =nd saye it is slate
meaning the fine grained schist mentioned above.

o 80. Sept. 7, 1912 Interview with Oassinsg MeDonald, Watsrameat. Neoncrts occurrences
of mica sehist in See 30-4b.30. Diagram. {pencil note added sayas "All bogus,R.C.A,) .
Alas vevoris slate?{second hand information) on Wis. river one mils South of State
line near S»ith's elding. Also piis, one 189' desp and others in lodge on old tote
road 2) miles south of Smoky Lake in Wis. Sea. 1-4l~12. Reached Yy launch from
Baven's Hegort on long Lake via Haskley. OSmall dlagram.

pp 82-8§ LU6-39 Diagrams.

p 86 Trap in Sec 9-NG-39. Sept 12, 1912

Ren on Military rosd north %o town line and set W} mile, thence 8. to C.NW
as vlatted., Went in $o Paulding and got a man to escort us to the "enly rock
cutorop® in N¥ guarter of 46-30 sceording o nativee of Paulding. These out-
orops are on a hill srossed by the E-F between Sec. J and 16, 46-30 betbwen
the 5% cor of 9 and the SW cor of 9 (mee plat book).

Trape., Thie ridge is formed by traps showing massive and amygdaloldal phases
in flews about E' to 10' thick in one case. The beds dip N sbout 15° and strike
about E-W. The outercps ave on the gouth side and on the top of the hill., Sur-
rounding the hill is & swamp. Some rlaces show guartz veining and sceompanying
the veining ave achanitie cherty looking thin layers. Sp 460,461,462, amygdaloids,
traps from above loeality.

p 87 Sept.13,1912, Travs at Big Falls. Middle Branch Cntonagon. Sec.l & 12,4639,

With G.P.Links visited above locality. Rained all day and could make no notes
on the ground. The river falls sbout 100 feet in 2 distance of about 250 opaces
over tyap, making a final ard greatest shesp plunge of about 30 fset. The {raps
seem to strike sbout ¥ €0 E and dip ahout 25°7 N. The dip observation was not
satisfactory. Could not divide section into constituent beds. All or nearly all
18 amygdaloid of massive structure. The ridge on which the river falls exfends
E-¥ for some congldersble distance. BSp U63-7 are from this exvosurs. This lo-
eality should be visited sgein and carefully mapped.

pp B88~9C Diagrams of traverses.

p 91 46-10. locality A p 80. Outerop of green schist— strike of schistosity S 39 W,
Dip 80°8. Rock is exceedingly schistose, of light yellowish green color and full
of blebs of quertz of oval elongated shape, long in plane of schistoeclity. Typlecal
Kewatin green schist. Some gquarts velns are up to 3' thick.

Moraine. This outerop appears to be on the very crest of a very high moraine
ridge. The ridge doubtless is caused by core of greenstone which i3 itself the
cause of ice recession and morainic derosition.
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Locality, p 9C A% loeality A and B p 00, the schists are erposel in hog baek
nerallel to the strike of echistosity. ¥e have mentloned in locality A4 the prom-
‘nence of guartz blebs end stringers. These sre algo very pronminent in the ouberon
at B. These rocks do not look o be very basic. The outerops ere gray white (B)
graen white snd light rellowlish green. Here and there are clsavepe foces glimmering
ite in the sun dus %o n mice nrabebly sericits. The gerieite schist ig developed
in the guarteose parﬁigns; slong quartz veins and alac irregulerly in the rock,
oni?

Heye nnd there are the surface ars elongeted oval shepes of rock which arve
Lerder than the gohist and also of eomewhat different composition. The planes of
pression that these forms are originsl structures. In some of them & zonal ar-
yongenent of minersls is notleed. Yery commonly the cutaldes whow well developed
2erl hoyrhlende ahowing no orientation and embedded in feldspethle and siliclous
tece. These may give rlace %o an inner core of dark fire gralned wmaterial showing
secondary mion (blotite) and rrobebly hornblende. This band may enclose an inney
core like the outside rin. These forme are o very rrominent festure of exposed
surfaces. Oarnets are developed nrofusely in the most highly krinkled phages.

Sp. 459

It cocurs %o mee that theme rocks are exmctly simlilay except for their higher
metamorphisn to thoge thet occcur on the Palnt River. Horth of Elmwood and northeast
from these. By reference t0 my notes of 1910 it will be found that I desoribe these
rogka very careflully and came %o the conclusion thet they ars metamorphosed tuffa-
thet ig, they nre sedimentsg composed of voleanic ejeebmments and the elongated
froguents being borules (?2) - the matrix being tuff. Thiz rock is most eeriainly
different in orizian fyom $he sllipsocidal besalis and suwrface effusives of ihe
Ecewntin. The fact that this series gomtalned sc nueh quarts, i{s not very tasie
and Shat it shows evidensce of bedding foyms the baslis of, puiting &% in a class
&g ¢ tyre of the Eeewabin.

In 1500 I describsd theve rocka on the Palnt Rivey on the mupposition that
they ave therc Huroniem. If aow I con trace the seriss in BG-42 L1 ,40,39 east to
gonnaet with those on Paint River, we will have %o put all in the Keewntin where
I o of the opindon they belong. *o the sbove should be pdded the faot that these
bmnded schists carrying quartz end the peculler fragments above mentioned, are
novhers magnetis vhich foet gives another resson for belleving they are quite
apart in crigln, Pronm the ancient beszalts and green &chists of the Feewabin.

A%4)

e

U~08 Dlegroms.
N

¢ 99 Lotality A p 97. Gween sohisb, Strike § 84 ¥, aip 60°S. Greenish gray color.
Sehistose stringers and blebs of guarts. Typleal of the oldest RKeewatln of this
area deseribed on p { ) of thie book.

Sr LEZ shows o dsrk gwsy phase which looks like sltered graywacke or tuff and
wee 5o considered in rocks north of Flmwood on Faint River in 1910. Sp Y469 shows
querts with schistoslby wrapping about 1t - characteriatic of thls rock wherever
found.

Iscelity B p 98. In a distance of about 250 paces the riddle Mranch of the
Ontonggoen fells in a series cf rapids snd cescedes 50 %o 60 £t. over the green
schists. Schistosity strikes S S8W and dips 57 to 69°S. The rocks show all
gradations from a dark grey rock resembling altered graywacke. Graywacks undey - .
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p 99. Contd. (Sp 470) to a perfect schist (sp 471). Quartz in blebs and stringers
is very conspicuousg as usual drown out in planes of schistoasity. I am now convin-
ced that this series is identiecal with rocks north of Elmwood on Paint River
which are identical but less highly metamorphosed, the whole series being without
mich doubt Keewatin. I think too as in 1910 that the series is sedimentary as I
did in 1910. Same arguments then advanced still holds good.

Expense account in bdback of book.
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vp 1-25 Diagrams of traverses

p 26 T U841 Deserintion of outerop A.

Cuterop & consists of two exposures of rock separated by a light cover of soil
a few feet in width. The two parts are essentially a single outerop 25 pmces long
and 16 paces wide. The rock is apparently a fine green schist, cleavage planes
being very pronounced in much of the rock. The direstion of schiastosgity varied
somewhat in the two parte, - the strike in the sast half being N 62 % and N JO E in
the west half. The dip alse varied from 70 to 45°.

The roclk showed three distinet systems of Joint planee with two or more minor
systems intersecting at more o less oblique angles. The fracturing in folding
was very minute judging from the innumersble fine interseeting cracks filled with
vein material. The Joint planee were so close together that the rock broke up inte
very small angulay $vagments an inch or less in dlamedter. Very few fragments wers
more than a few inehes in diameters. The fine eracks were espoeially pronounced
on slightly weathered surfaces.

Large sracks filled with gquarts offen ran pevrsllel with $he schistosity. The
lengil shape of quartz £illing sugzests that open fissures developed along the
schistosity planes. Other seams were vomposed of feldepar zand quaris. These ran
pagallel o the sehistosity or the Joint planes. Ho positive evidence baking was
discovered along the marging of lenmtils of granitie material although ridges were
pesaibly noticed along weathered surfaces.

There was an appayent difference in the rock material as notiged through a
gifferents in veathering. Qontorbed stringers and bande of this rock material were
arranged as though there might be interbedding which was at an obligue angle %o¢ the
schistusity. The strike of the layers wag approximately X 70 2,

p 28. Bpea. Ho 501 waz taken from the cast half and K02 and 3 from the west.
Ho. %03 was taken fyom the vein or sean quarts and quartz-feldspar material. One
of the fragments of this specimen shows the fine frasture lines or ssams.

p 29«32 Diagrans of traverses.

p 33 Th6 k1w July 13, 1912 Sec. 32.

Deseriptiozr of series of cuteropns location of which is outlined in note book
of L.J. Younga No.l, p 26.

We have here a rathor subdued but prominent ridge striking about ¥ 58 I, The
southwest end of this ridge drops off gently into lower ground where no outerovs
are seem, vhile in the orposite direction the ridse 1s covered by a growth of
hardwood where thore are no exposures as sy as they have beon searched for. The
area of outerops is outlined %o scale by L.J.Youngs 3k, p 26. In thia avea the
axposures are so numerous ag to prove beyond doubt the absence of rocks of o
variety different fyom those sxposed. The following is a deserintiom or assemblage
of featuves noted in the group of oulerone az a shole without refarense %o anyen
sxposure. A typical outerop is a low smooth rounded kmoll. Declivities of a few
feet are noted only on the southwest side of the ridge. These dsclivities are an
wnimportand feature but the relation of thess o the dlrection of ice movemend
sugzests that they may have been ceused by the plucking action of the lce.
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Contd. p 34

The rounding or oval character of the exposures is doubtless dus to ice
abrasion. The direction of ice movement is denoted by gentle Flutings running
between 5 & W and S 4 W, The rock itself is not fevorable for the retention of the
glacial scratobes but the few observed have the same direction as the flutings
heretofore mentioned.

The general color of the exposures is a grayish green. The rock has mone of
the characters of a sediment inasmuch as no plainly sedimentary characters and
strustures can be discerned, The texture of the rock is exceedingly dense and
fine grained, and as far as observed no originsl mineral can be discerned by the
noked sye.

The most eonspicuous structural feature le the occurrencs of numerous @llip=-
asidal forms, the cutlines of which are in some cases pleinly discernible, bub
in the majority of instances, are imperfect and in some cases only falntly sug-
gested. 4 close exomination however shows that at least some varte of the rock
are made up almost entirely of these forms sepprated by a matrix consisting of the
game material as the allipsolids.

The sllipseids vary in size from sn inch to four feet in long dimension. The
longer axes 1ie in the jeneral direction of fhe axes of the ridges and in one
zase was found where this direction was €ut at more than en mcute angle by the
long axes of the ellipsoids. The eutline of the ellipsolds are made plain by the
defleation of the lines of schistosity sbout them. The metrix between the ellip-
goidg was more schistose than the rock within the boundarles of the ellipsoidas.
The latter in most casss zre different in color being lighter or darker than the
naterie]l on sither sids. The ellipsolds themselves show an abundance of pistachioc
green enidote doubtless due to the development of secondary epidote. In one in-
stanse thers was found o layer of extremely smygdaloldal rock $wo feet in thick-
ness in sharp contmet 1th enother reck of dense non-amygdaloldal gcharacter.

The 1ice sepsrating these tws varietise was mede more distinet by the faot that
certein alternatirg bends in the emygdaloldal variety did not cross the plane
of contact. '

The entire rock has been inbensely metamorphosed with the development of
sehistoeity striling sbout ¥ 70 B thus meking an acute angle with the direction
of the ridge. The dip is st verying engles to the southwagt. The schistosity
1o not marted by srperent develepment of secondary minerals but by mumerous
finaly sraced lines cf fractvre which are distinetly brought out by weathering.
e gohletosity i¢ crossed by o series of frestures in several different direec-
tlons.

It is appavent from the sbove that the rock here exposed has the characteristic
(p 36) of an effusive hesie lawa as shown by the development of the ellipsoldal
gstructure and enygdaloidnl texture and dense fine grained genepal textuvre. It was
not possible to ascertain the rumber of flows exposed in the area of the outorops
ut the ocgurrence of the two foot layer of amygdaloidal rock batween ¥wo ad jacent
fiows.

The general state of extrsme metemorrhiem suggests extrame age although this
metamorchisr is not nearly so extreme as in many of the Kewatin green schists of
this character. @y in other words there is nothing to indlcate the bhorison in the
Algonkhin at which thie rock ocours.
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p 36 It should have been noted that tortion cragks from & fraction of an inch
to two inches occurred and they eub the plane of schistosity at a different angle.
Quartz ocours in some cracis but on the whole, the oracks are open. Blebs abd
stringers of guertz and quarts -foldspar in the schist are a common character.

p 38-U5 Dlagran of traverse.

p U5 2 Ml Aug. 22, 1912 Outerop £ p M1

Outerop X sonsisted of a group of three ridges extending respsciively N 65 3,
N 70 B, N 60 E, The firet bluff faced north and the second and third south. The
firet was composeld of a massive coarse gralned greenstone apparently of the horn=-
blende gabbro type. There were two gets of fractures, onre, asrproximestely east and
west, s second north and gouth. Both were about st right angles ¢ each other and
reorly vertieal. Sec ap 570. The second ridge was composed of massive greenstone
snd green schist, the schist being {n minoy ancunte. Some baands sy lenges were ex-
eoedingly schistoce, belng a fine green schigt. Parts of the rocks however, showed
11t%1ls or no schistosity, snd ¢his had o strike of ¥ 30 B and n west dip. Some
vhagss of schictosity were sesly gnelscco#d and reserbled augen gnelias, the bands
of schiptose material running around lenticular rasses, of a different material.
And the length of the outercps wers resvectively 75°%, 250% end 150'. They were
orisnted in the generel direcblon of sther glacial ridges showing no outerops.

The third ridge was whelly & messlve greenstons, azpparently withéut schistose
phages sg in ridge No. 2. Bes gpee. No. 571 and 572. The appavent freshness of the
rock in No. 1 suggests its leter sge and ponslbly the cause of part of the cause
of schistosity fn No. 2 ridze. Its coarse grains would elgnify an inmtrusion. It
alsc night be only a dykes,

Ontarop Y. This cuderop consisted of a ledos MO £4 hish facing west an
nogth. The bluff wiilch was practically vertical made almost a right angle. The
roek material was 4dentical with the tyves common in Bec. © and O. Bands and
masses of smygdules filled the roek in nany places but showsd no special orien-
tation. A band of schistoss material 2-U in, wide and a few feet long showed &
slight dip to the south, but I could make nothing out of it. The rock as (a)
whole was massive. The fracturs gave the general direction to the west and
north blufls. The longer or north bIuff had a general course of N 55 E in cor-
regpondence with the fracture vhich was near the vertical.

Cuteror &, This outercp wes one of the largest and highest cbserved, being
nesrliy 100 £3et sheer, with o steep slope wwerds to the height of 150-200 £4.
The length was continucus for £00* or more paces. Further conditions suggesting
the ocourrence ¢f exposures were seen $o the west but 1% was too late for further
work. The bluff was compcged of & massive rather fing grained voeck, often filled
with snmyedules locslly and now and them a schistose lens occurred. The dip of one
of these schlstose phoses cr lonses showed & dip from 10-15° to the 5. The general
courge of the bluff wee sprrox. £ 60 ¥. I could not discern any difference in texe
ture, structures, minerals, ete, betwesn the rock of thls oubcrop and the traps in
E and 6. See deserintion p 139 Note book 2. Specimen was not Seken or was lost, at
least none was found when aspeecimen bag was examined later in canp.

Outercp AL

This exposurs wze found when beating our way along & ssction line to eamp on our
way home. It consisted of a south bluff of rock 30 or 4O feet high which turned
almost dus north until i1t disa peared along the top of a ridee.



Book 268 = 4 1insert after page 11

The mvr - s dense gresnstone withoud smyzdules or shelstosity. A noythesouth
and sagt-west srsten of sractically mrﬁic&i(,}ainﬁ or fracture z;y'»aoms gave the
course to %he ¥vo bluffs, Gee gp 573. I% did nod resenble the trape 4n See. 5 & 6
as Par 20 1 eould zse.

M3 Pour days of eala. Moved from ove cum fo onother,

0 h9 Disgosn Treaverse Aws, 7, T. Boaly X,

1 9. Outeror BB, consisted of an 8-10 £3 ridge with ladges exposel at edges. The
diveatior of extent was N 55 3. Tha vock wus o banded schlst £.00 of blebs of
auprig, =lso stringers, The achistealty bent arowmi the “lebhy and loatisular masses
hieh Fore oftan vf*m'sﬁc ed Ve hends., The avsrage sbrile of schlstosity wag N 25 5,
din 5 at east snd, 60° at west. The schi stozity wag vor proncunced especislly
nagd to the Hlebs and sbringere. Farther away the rosk v’d.«% wyrs wassive, betraying(1)
ite schistoss character only theough weathoring. 35, 578 shows cccwrence of the
guartz in the schiet,

The west end of the outoror sghowsed the gm&a zshmea, macelive and schistose. The
strile of the sohistosidy thongh strdkes U7 {0 T and dips al 60°, Porallel to the
sehintosldy but Alyoing at = hichey angle ("»”Q 2) are bands of 5*3335@3’ tal of different
rpbara and composition, as shown by dfferential weathering. Some of the laminae '
are lightsy fn color bul this war herd to see in s hoard greclmen, the difference
belng ao slight. Sse ap 575 from one of the darker and wove schlsbose bands. The
mmaiva mak waa very amm and fine gralned, Pelaitic in apr ;,z;,;:.@; as shown by

516, The vool an o vhnle wag mush Tractursd, & moador m% exbending
1\: 9: ¥ and dirodng at 6 U %f’*"v‘f“i‘é the southesat.  Ths sther 244 not seem %o
have any sraeclal orientation or relstion.

p 50. MMagrqu. Outerop TE

Ouleron sonsinted of ncrth fecing low Blalls mmr&ing malnly - W, Roeck is
Laant’0al with that on the south. The amyedaloldas in : “-*z:;:' & & opald at an angla
of }5 to the aoprth, ﬁm’“h‘&é was tnall, benes ney be oaly 5 looal variation in
the a ntaet plans, if eontact plenme 44 was, and thus b no trus {ndleation of the
badding vlans of the flows. Mogh of the mones of anygliler thus ar observed
apreard to have 3 vronounced dly €0 the north, Foun? exaeniions. Do ot believe
any one gone hua baed traced f‘ﬂr g saffleisnt AMstance to warrast iy decided
aninlon conesvelng the ewset positisn of the flows.

Outerop DD,  This ouberop losated as on vy H9=50 conslsted of a long ridge
extending ¥ 60 B for 250! paces oy mors. The south biuff waa only ubout %0 £
high and showed a low ledge of roolk here and there, a few feet high. The north
bluffs descond in two separate declivities - zha firat at the top shows little
or no rook but it was but a few inchap under covey. 4 aloping torrace 50 % wide
descends untll the larger and almoet verticel Hluf?f is reached. Hare the declivity
ig fully 2530 £t down to the oweek botboms.

Tha yook on tha ssmth bluff avvenrg o be a nagsive é‘da‘ssme(%mﬁ} of medium
m&?}. and g@f}& oy tallization. Sss S0 5-{’,1‘ The roak ab the tﬁ;{ sf the noyth
slope as of the sane tyne bub jJuat helow 1%, there ic 2 zone of Adark avhanitie
cr felgitic rock, showing bub 14ttls or no traces of crystallization. The rock
breaks like horngtone and is somswhat similar. Under a hard lens traces of
cryatallization seem to be present and indicate perhanra that the rock is merely
a falsitic phase of the disbase (581).
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