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p 131 Bellevue, Hole 19, 250-300 £t N. of Cement Plant. (Elevation §66 A.F or level
of G.T R.R., tracks).

Limegtone 2
i to i
# 6
" g
S S red 10
Linmesatone 12
d 16
Biue argillaceous limestone and caleareous shale 18
ight bluish or grayish limestone 20
£1uish gray white limestone 2l
Blue shale 26
Lighter blue and more calcareous shale 28
Light gray and blue 30
Bilue caleareous shale 36
Lighter blue zg
Blue :
Light gray blue bt g0 U6
Oray blue, darker 48
Blue gray 52 $6 Zg
Darker blue gray to
Lighter blue gray 62
Darker blue gray 68
14ght gray 7C to 76
(Darker blue gray -~ overlap of samples) 4 30 78 6F
Gyvsum blue clay, pyrite 76 to 78
W " # ats, white 80
" # W # *  pand white &2
# # @ # g},‘
% i # @ 86
# L] 2] it : 92
Hovre shale, less gypsum, pyrite, darker gg
" " *  gray sludge 10k
Blus shale, some gypsum b 106
Mainly gypsum, somé clay # 112
Gypsum, clay, vyrits 11k
Largely gypsum, cale.clay, pyrite 116
Blve ¢lay # 118
Argillaceous blue e¢lay, caleareous Blue clay chiefly 120
Seetion listed just above 14
White quarts sand, blue calcareous clay, gypsum 148
Blue argillaceous limestone, pyrite, quarts sand 164
" " * or ealc. shale ® ® 172
Buff gray, argillaceocus limestone, sandy 17k
Light bluish gray, very sandy and argillaceous linestons 180 to 1862
light buff gray, calcareous sandstone 1907
Light gray argillagecus, gandy limestone {(dol). while ls y 2043

Marshall apparently not reached but 2 strong flow of water at the
bottom may indicate the top of this formation.
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p 132. Drillers record of above hole.

Dirt 3
Lims rock to 18
Hlus clay 20
"8 26
Sandro ek 30
Clay and gravel 35
# 4 50
" L} 5};_
Blus clay, black and white rock 76
] 4 10k
® 4 110
Sand 118
lus clay 124
L ko
# ] 1hh
Quick sand 148
Sand 164
Sand 190
Run over 1942
Sand 20k

p 133 Burt Portland Cement Quarry. Section on T side of quarry.
R 13%=5 ﬁmlys@-a of various kinds of stone, Burt Quarry, Bellevue.

siog ALy Pe0z Cad 0aGDy Mgl  MglO3
Thite lmeatane . 62 .95 9? 8¢ 2.047 10 to0 1
Blue Cryst.ls. siliclous 12 ge .71 ko0 4.9 3.18  of high
Blue arg.ls. " 3,49 2. 51 72.0 7.29 calo to
Red shale, silis. ls. 65 1.52 ] 7.46 22.18 other
Orey Sandy, Fer. 1ls 16,80  3.83 ﬁ ﬁy 61.&0 13.83
Blue clay 59.80 11.06 3.b5 13.45 2.00
Yellow $9 91.9 1.21 ? 79 2.60 1.30

Blus S5 not finished Nov. 26,

Every 3 hours, 1 sma&m &O vper min. Sollect every 3 hours. (7)

p 136 Bellevue Nov. 24%. Burt Portland Cement Quarry.

The Burt Portland fement Co. guarry is located about one third of a mile west of
the Grand Prunk deoot at Bellewue and on the noyth side of the tracks, the cement
vlant being between the trascke and the quarry. The total acresge of limestone land
held by the coupany is about 150 and only five or six aedres have been worked out ad-
Javent to the plant.

Hany years ago lime kilns were operated here and theme geveral cld pits, now
f£illed with debris. The haphszsrd methods of quarrying by thege old lime burners
and the unsystematic development of the quarry by the Solvay Co. of Detroit, the
former owners, made bad conditionsg for quarrying. Since the Burt people have besn
operating, the g:sz"r}}?ez*%;?; operations have been carrisd on with the ides of developing
a continuoug face as far as possible. The company have two steam shovels and by the
ald of these, the isolated blocks and areas of stone are being removed. The Solvay

£ o

Az ad = ry
Co. 31'&3}3’" thely w%.&&p’%&uﬁ;w ﬁavvt;.y on the best stone digcovered as J&e in vine

quarry and this debris is now being removed.
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~ 186 Comtd. The gurface or stripping varies from abeuz 2 £t to five but generally
it 1is less than 3 feet. Locally there are so-called "sand pits" which gseem to be
sinlkes filled with glacisl debris. Some are kmown v Bz twenty feet iz depth but

none ssam Yo be more than $wo or three rods acrcss. The aversge thickness of the
surface over the property not lmmediately adjacent to the quarry bas ot been deter—
mined or well investigated.

The limestone apparently dips northeast and thielksns in that :Iireestion, but
unfortunately the eity lies in thot direction and quarrying to ths NE is practically
at an end. The limestone beds proper of the quarry are from 12 to 15 feet thick
and form the upper strata. Bemeath the trus limestone 1lles = series of soft clay
or shale, clayey limesbbnsés or caleareous shales. According to the dip the upper
limestons should feather out to the west and southwest. Since the land slopes
toward westward %o the river, probably this limestone will be found to be much
thinner or absent entirely in that direction.®o the SW however, lime kilns were
operated formerly tlms showing that the limestone exbtends in that direstion for
more than a hal? nile at least.

The upper limestone has imbedded in it s. sandsto ns lens, claan. u@t gray sand.
A% the base of the limesicns, there is & zone of copglomerabic mabe = pisees of
limestone, sandstone and quartw wbblm e.nd graing in s ualcaraoua ahaly matrix of
iight green color.

p 138 Sibley Nov. 28, Bolvay Quarry (Formerly Chureh & Co.)

Disgrsn of above.

Thres levels. BScoond level reaches to the uagnesian bed ab the top of the sec~
tion above. Third level takes up this bed, and the underlying Anderdon down to the
Honree dolomite below.

p 141, Nov. 29,191%. France Stone Co. Monrse.

Left Delrsy in morning, errived sl Mouroe sbout 10 A.M. Het Supt and formman of
qusyry, & Mp. J.9.8mith,and Mr. s.5L, I@?ﬂiﬁk gen.Supt op Diet. Supt wae abgent.

The quarry Govers sn area of abou 2“” acres. The upper level is about 12 or 14 %
high, %be lower about 28 feet or in 93’! 40 feet, The Quarey property consists of
sbout &9 sores of quarryable stone.

The stone in the upper level is of $wo distinot kinds ~ one, & mase of dolomite
breceia and the other a massive fo well-bedded stone. The first runs in belts $thro
the quarry and forng & source of sericus trouble in that ite guality is so pepr that
it iz unsultalle almost for any purpose, especially conecrete cr road msterial. The
other stone is falr to good for conerete inthe wper ledges exospt just below the
drift. The highest layers are oxidized to yellowish or white mottled colors. The
vock is granular dolomite but the lower layers are much darker with distinet, ¥itumin-
oug-stresks, g;vsng rise to dietinet parting vlenes. The stons is generally not
particularly hard or fough in the upper level. The stone in the lower level smells
atreﬁly of paﬁrolemu when struck. Tovallys thin-bed of yellow sandstone (8-12 in
thirck) ig pragent.

The ;mm sonsigts of a erusherhouse, storage bims, crusher ig & Y2 ineh Gates.
Power i elegtric furulshed frow Toledo. Flank and equipment new and not completed.

& T e Toad womes
¥ JUTLeG .88% o CokE e

3

p 1h2. Diagram of sbove Wuarry.

p 145, Horris c\mmings Quarry -~ Monroe.
Stone quarried for small building block and concrete. No crusher of plant. Dip is

strongly to the north - loeal dip only. Beds correspond in detail to the France
Stone Co. which is a short distance to the west.
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» 146. Shore Line Stone Co. Dec. 3, 191k,

uﬁﬁ&%&ﬁzk 1: mile N5 Yonree on L.5. & 11.§.Ry. Crusher plant and bollerhouse ~
By.9 erusher. ‘?mduee erushad stone only. Face of cunrry 36 fect. Massive stone
ﬁ».u to bobttom. See.B3 TS on £. side. Orushers, 9, 5, 7. 1000 ? com. Twe drilles.
twerlnanien B 3 average. Hend Strippdng. G812 blue clay.

Aoeriesn 51llce Co. Roekwood, Detrolt (Mow 11-7/17) R.C.Pryor.
%.3.Hoaw, Tinekeeper, A.T.Prycr, Gen. Mgr. P J.Dempeey, Gon.Mgr=Junt. 1915
Canaalty of washery and crusher 250 T rer day. 1 stenn shovel.
700 T storage capaciiy.

Diogemm of gogbion of abova.

L

15T, Dhore Line Stone Co. Momroe, Yov,20,101k
Diagwep of above,
o NG, Mee, 2, Dandee. Haeom Ouarry Oo, 2 milas NE of Dundec, Mouros Co.

» 1H0. ¥.¥. Thayer, instrustor in Seclogy in the Emorg Tastitube, Yinoinnetl.
3?{9 égw 353“33? wimh {’ﬁ’-‘v.

v 158/ Hi1l Oreek Esm,r 4 milee SB Mockinme City, Cheboyzan Co. Hotes.

Sp, B92 from Sia 35 ov B4 On grock baml:. Stone similar to that in Guarvy,
Spoi 3 (2 nleces) %@% Bed 1200 £% from mouth or at Sta, o 7.

"%;"i}k;@ Shie 36'? ! v}‘}‘ &5 »x‘);: and %uu} a% hobsom, % £4 ledre.

5.7 ton at Sba. 12, 5' O T ﬁpﬁ’ﬁ?i‘zﬁ%:

.8 ”w%w ® % oap

$2.9, Ton af Savvacs ab '{Q{} £, 1& £ shove oreek,

$o. 11 & 17' at Sta. 15, Leflze 18 £t above cvsek. %ry umm orerburden.

Sta. 18 & 20, Tais 413 She facs from vhich the fepl. Suwvey sovpled and analysed
ﬁg wt gf&“&? a"ﬁ Brani bﬂg& Fels % 1

op 162«% Diadc Leke. Traverse and diagvan/
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p 1. Sun table.
p 2. Nomspon8§ Fr.(1) Xast of E. 8th line on Sec. 17, West on 1lins betwsen
13 and 14 - 39 - 29, :

North f£¥r. 65?) West as far as W of W, 12, East about to line between 16/15
- - 16-39-28

p 3. Indians Mine. ~

Strike about east and west but compass was badly off so eould not dstermine
exactly. Gompau points with formation parallel o it. The Indians mine is an open
pit mining a low grade ore ,really an iron formation not an ore body. The mine is
opened by a vertical shaft 100 £t o first level. This ig the only level and is
used to mill the ore down from the pit. The overburden was siripping. The shaft is
in the footwall. The formation belongs to the Trader members and dips about 1%—5° on
the average south. Exact strike could not be obtalned. Assuming an E-W atrike, the
axis of the antdcline and gyncline of mine folds, strike § 65 W, The axis of the
fold that is overturned (7) dip 75° S and pitch 25° west. All observations on
" mine folda made ar east end of pit. : :

p 4. In the sast ond of the pit the formation is exposed for U5 paces scross the
gtrike. The foot and hanging are not exposed. The rogks are typleally ferruginous
chert. The chert is interbanded with the iron bands which consist of blue specular
hematite charaeteristic of this renge. Near the base of the formation the roek

the pock is on plane (1) 1like a fine grained graywacke (?) banded bed, the bands (1)
contain considerable hematite (7). The Traders quartzite - - -

The general striek in the pit is a curve(?) . At the sast level(?) the strike turns
slightly NE and at the west end alightly NW, assuming this pirike in the center is
¥,

p 5. DPiggran of structural movement in Indiana pit.

p6. The Trader formation as exposed inm the pit consists from base up of ist &
gray fine banded ferruginous roek, contains considerable iron matier, guch{?) matter
with a yellow tinge on the surface of bedding and Joint planes. This rock contains
much chert (gsome chert) bands but appears $o have considerable fragmentary material
mixed {mineral) with 1%. Above $his is a ferruginous chert with gray and dark red
chertp generally fine grainesd, slternates with bande of blue steel hematite. This
roclc weathers red.

Above this a fine banded plane more slaty in appearance and contains red bands of
hematite and chert and mixed (7) hematite and possibly frsgmentive material.

pp 7=33 Traverses with diagrams and sectlons as exposed in the varicus holes of
the Lorette mine

" p 34, Note on outercp of Hanbury slate near erossing of Wis. Central and maln line
of . N¥ in Sec. 13, near Loretto mine. See W.I.Robinson notes. The main strike
of schistosity is N 63 W,of formation ¥ 80 E (or W) and I conceive that the struc-
ture is like this.

Dipgram of ahove.

p 35. Notes on exposure of gquartsite near Sturgeon Falle. Strike of schistosity
near contact in fine grained bed ¥ 65 B. Major joints 76 W, Dip o 5, & (7)
of quarts is larger below falls. N 65 W, aip 75 N. Major joint N 55 E, Dip 55 8,
Iron follows this. Joint minfor). N & 8 dip 70 - 80 W.

p 36. Diagram of traverse carried thre on p 37.

p 37. Aug. 9, 1920 250 W - 490 N of center 13, 510 ¥ - 130 W of center 13.



Book 353 - 2 insert after page 18

v 37. ¥ote A. Contd. Shaft with dump in cherty iron formation and probably some
ore (about 300 tons). The formation is dark coleored, very little red showing and
consists of alternate bands of blue stell hematite and dark red gray and purple
jasper. From general appearance the material looks like Curry rather than Traders.
Note. B. Shaft in same material as at Pit A.

-3
pp 38-40 Disgram of traverses. Also diagramsof above notes.

p 40, Hose. This outerop of dBlomite consists of alternate layers of charty,
nassive, fine bandsd dolomite with which are interbedded layers of from 1 to 4 £
of intraformational conglomerate.

p 41. The conglomerate contains partly rounded and angular pebbles of conglom-
araste. The long axis is almost invariasbly parallsl to the strike of the rock.
And above the conglomerate layer near the base of the exposure are more of these
slaty beds of slight reddish tinge.

u isgram of above.

p 43. Notes on outerop of conglomerate, 900 paces W of E { See. 3-39-29. See
¥.1.R. book for further informatiocn or comment.
This outerop i a conglomerate made up largely of pebbles of white cherty quarts
and possibly guartzite. These pebbles appear to be chert from an iron formation
an’ thers is ono large boulder of jasper conbtaining blue steel ove typleal of the
Vulean iron formation. The pebbles are all oriented (F) with their long axis stri-
Ring W 63 W. Dip is uncertain but probably steeply South. For the most part she
pebbles ave angular to partly rounded as if mot transported far. The matrix is
magsive quartsite material with a considerable amount of iron oxide. A signifieant
feature is the termination of the southern belt of Hagnetle just east of the exposure.
At the west end of this exposure there are pebbles of gray slats. Soms pebbles
possibly dolomite were found in float conglomerate near outerop.

p W, American Mine.

Shaft rich red ferruginous chert characteriszed by a deep purplish red tinge.
Yery similar in appearance to the Mansfield formation. Strike at Amerivan pit nearly
¥ & 8 and dip vertieal on east side of pit and shoud 75 2 on wesl side of pit.
Probably a fold formation, looks like bed (7} Gogebie at Mansfield and practieslly
ss rieh at Awerics.

vp U5-h9 - Yiagram of traverses.
p 50 J. M. Longyear &rilling st Mansfield, South of bridge. Seetion.

p 51. Notes. Noted plt 75% ¥ and 30° E of *C* shaft W. Vulecan. Pit in brier slate.
dippjng § J0". Strike about gast and west. Exposure marFed of guarts veins dipping
¥ 70" Strike about N 80 W. Minor fold ({llustrated)

pitehes 1t at flat dip Brecciated zone.

Marked by truncated sone in axis which dips N about parallel to quarts veins

Spec. B 1. Sketeh along end into pit north of *C¥ shaft.

Note €. The ivon formstion in the west pit of No. U shaft is a hard black weath-
ering rock made up of bands of hard blue steel ore and silica. Some of the siltoa
ia blood red or purple and as a whole the rock more resembles the Curry than the
Traders, tho from the position (or maybe pitch) it ought to be Traders. The iron
fornation weathers charaeterietic hard black, more like s hard ore. Spec. BEB.
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n 52. Notes. Spec. B 4-5-6.

Spee. B 4 from ampll cave Just south of No. 2 ghaft. Thig rock is fine banded
light grayish red rather coarse grained and earthy in apnearance. It may be altered
graywacke or »ossibly en altered dike overiain by iron formation which ias typieal
Curry with purple wide bands of chert and in between slaty and cherty iron formation.
Spec. B 5 Curry 1. F. Spee. B 6. Slaty phase interbedded with more cherty phases.

Spec. B 7 dike ? from entrance to pit No. 3. The rock is dark green to light gray
end in plages stained red and brecciated. It is & small dike cutting across the
formation. Strike ¥ 80 W, dip 75°N. On the east side ¢f the entrance the rock into
which the dike is intruded is brier slate dipping 607S and striking about E-W,

On the west side of the opening the rock is slate and dip § bubt stirilke NI,

p 53. On the SE end wall of the pit the following {or folding) in the slate is
like this sketeh,
Dlagrenm.

This loeality like the pit near /U4 shaft is marked by quartz veins running up
thro the axis of the drag folds. The big quartz vein in the sketch scouples the
axis of the synelins., The folds piteh east shout 10° and the same 1s trus of the
gentle open syncline Jjust south of the quarts vein. The yock is all brier slate.
Thin banded red slate.

p 54, Note D # 3 pit.

The Zast wall of the pit exvoses slate with a small amount of formation near the
base. In general the sirike ig north and south but it is s series of minoy folds
pitehing sast. The west side of the pit is hard dlack Traders iron formation stri-
king nearly ¥ & 8 and dipping B at about 20°. (1)

Two possible hynotheses are given as explaining the(strike)change in strike inm
this pit. One s cross fauld with the emst side the down the side. The other that
we have here ths plunging ~ nmore of a drsg fold. (Iliustrated)

Near the north end of the pit 1z a bleck of Tradewrs Iron formation that may not
be in place, but in general it appears as if 1% were. Jhis hlock has an ore breccia
om i4s east side and budts (?) wp against sandstone ?. “his fact indleates faulting
but is not conclusive. The folding is indigated by the general appearance of the
pit and the ocourvence of formation under slate on the sast side of the pit at the
base of the cliff.

In addition to the gbove facts there is & fault breceia zalong the south side of
the pit striking about a 65 W. This may be a fault breccia.

Hote B. New pit south of #2 pit all in brier slate. Strike ¥ 70 W. dip 70 S.
prominent euartz vein, Strike N 60 W, dip 70 N and apparently eat in on line of
weskening (1) axis of minor folds.

p 56. Speo. B &. Traders Ircn formation, typieal.
Spec. B 9. Red dolomite Just north of pits and trenches near Baxter - (7).

Woods Shaft, Spe¢/ B 10. This shaft according to the map was sunk Just south
of the contact between the Curry iron formation and the Hanbury slate. The elump
{or dump) shows $ypical Ourry formation and some ved banded slate. The latter may
be the hanging Hanbury but it might come from drier on a eross-cut. The Jasper is a
typieal Gurry, bands of purple spotted silies and bands of blue slate ore. The bro-
ken surfaces of the yock do not weather red as in the case of the Traders and the
rock has a more slaty or platy cleavage.
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v 57. Spee. B 10 contains instead of the rhombohedral blocky cleavaze that scems

%o be characteristic of the Traders, the chert (Spec. B 10 ) sample snd strike

dip is tyrieal., It is not o derme chert dut sgeems to be made up of fragments,
sometimes blood red grains with grains of blue steel hematite, sometimes the chert
gseemg to be interstitive around the hematite grains, other times the hematite secems
to be interstited around around the chert. Should be examined microscopically.

The rounded grains are somevwhat suggestive of grunertite.

p 58, Spec. B 11. From smsll dump at exnlorstion shaft on Traders north of Verona
Shaft. The formation expoged ig tyriesl treder. lst. It bresks intc smaller fyagments
on the dumps, an average of under an inch ig the rule, though larger are of course
geen. The fragments are blocky and rhombohedral.

The dumps have a reddish tinge, typieal Traders charscteristie, while the Curry
dumps are black. The jasper is lighter red than the Curry , often a vermillion
naking it appear very much like the Negaunee Jaspers. The Jasper is denser and thease
fragmental 7 plones similar to the Curry are gseen, The grains are finer and much of
the siliea bands sre dense red-blood-red Jjasrer. One could say Curry Jasper is
purple Trader blood red. Spec. 11 B is chip of Traders jasper. The iron oxides im
blue steel hematite but with 2 eligzht reddish tinge.

Spec. 12 B, #1 Shaft Rmsgt Vulecan.

¥rom N end of pit. The formation about 50' thickness is sxposed inm the pit. The
hanging slate is exposed but not the foot. In the north end of the pit is a wide
ved silies band 7" to 'Y, The siliea has every appearance of being frazmentive with
blood red rounded spote in a dark purple matrix. Spec. 12 B, The iron formation
dips nearly vertieal but at the shafi there is 2 yoll over %o the north so the
formation dips south.

Small disgram.

Pit af mouth of tusnsl o No. 3 shaft, Fast Vulean.

Ei&w showing relation of minor fold to strike and quarts vein eubting through
sheared gone in axis of folding.

Fold pitches Bast, plane dips north, formation dips vertical. This fold expesed
of pit.

29 pages im pit from mouth of $umnel on east side of pi

Cross seotion of above fold.
p 61. Diagrem - Flan of Pit.

The momth end of the pit is in red slate. In « {7) the banding ie not easily
goen but sseng to be parallel with the cleawage which strikes N 80 W and dips ver-
tisal. The fold deseribed above is in the slate.

The iron formation is exncsed north of the slate. In general color it is Traders
rather than Curry as there is considerable roddish staln along bedding planes and
Joint planes. It breaks into plates and large fragments, 2 Curry characteristic
and the bedding is wavy, ancther Curry characteristie.

At the top of the pit on the north side is a large fold ,only part of which is
exposed, apparently the $op of an antielinal zone (7). The formation is here brec-
elated and broken. The feld axial nlsne aprears to strike K 60 ¥ and pitch east.
Dip uneertain but probably north. Bobinsons collestion of spscimens of chert from
the formation for later study. Speec. 13 B .

p 63. # 3 shaft Bast Vulecan. Shaft comes up the (or thro) old open pit. This pit is
in dark blaek, typiecal Curry I. F. in color and akl other characteristics. There
ig a Told in the formation exposed in the pit.
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{or stope)
p 63. Spec. 15 B. Note A. Strike(or shaft 7) coming to surface 150 paces ¥ and
50 N of No. 3 shaft, Rast Vulcan . Hard black formation striking ¥ 65 W about
6 feet of ore shows on east face. Fold small in cross section (illustrated)
similar to fold in slate at pit at mouth of tunnel #3 shaft.
Formation black like Gurry. Dip of formation nearly vertical.
Specinen ia rather near ore.

p 64 Diagram of #1 Tunnel

p 65. Location of N.3 ghaft tunnel, East Tulean. Shaft 890' N 800 L of 10/11/15/1k
Mouth of tunnel 500" N and 675' E of 10/11/15/1l/ Tunnel 1s H0O feet long.
Strike N 13z E.

Mouth of Jones pit tunnel is 830 W and 500 8 of center Sec. 10. Strike N 15 E.
320! to Jones pit shafi.

Strike of #1 tunnel ¥ 30 E.
Strike of #2 tunnel N 25 E.

p 6b. D egram illustrating folds.

p 67. FOO'. Note A. Chert badly brecciated and weathered from surface. Chert bands
from & to 4 inches. Chert is dark colored. I:terbanded with chert are sesms of dark
blue hematite, “light reddish stain on Joint. Spec. of chert 17 B.

Svec. 22 B from 450, From about 480 to UH0 the rocks are badly folded and the
folde pitch east.

Note A. The contact hetween the slate and the South or Qurry formation seem
to be a stepping {7) plane. On one section the beds of slate cut into the plans thus.
The jagper is uncertain. "

lagren.

Just at the contact there seems %o be a conglomerate phase in the Jasper which

has been eross-cut by ore. Spec. 25 B.

p 68. Diagrams of folds.
p 69. forizontal section of small folds in slate.

aﬁmm section of main fold near 300. i‘his fold is 8 inches acrpss and pitches
10 East. +

At 300 the banding in the slate averages %;: ineh in thickness. That is $he colored
bands. At 350 the banding was part as fine as pencil lines with some bands a half
en inch thick.

At 385 there is & folded wone with marked dip (?) aund mimor folds of the typ- (7)
Ons fold pitched sast.

v 70. foward the base of the Brier from 200 south the banding becomes fine and less
exposed. A% 100 it is 4ifficult %o distingulsh.
Thera is no marked cleavage in strike. Dip sirikes up as zone approaches Traders.
A% 100 there is a quartz vein striking at nearly right angles o cross cut and
dipping 75 K. $
Prader formation . wpper 30 £% hard jasper with wide bands and thin bands. “onme
bands 6 inches wide. Silica predominates only in band. Some jasper flinty and dark,
other bright red and other spotied.
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Book 363 - 0.F.Ravell - Hiawatha Development Co. gurvey almost entirely in
jgures and readingsin Indian Lake. Gavden Pen., Whitedale, Engadine, Calspar,
uld City, Drummond Island, Detouyr, Trout leke and Ozarks.

Book 36M. O.F.Ravell, 1930. Only 2 few pages of notes mostly figures. Survey
around ¥hitedsle, Meple Grove, Cooks. Seme as shove.

Bock 36% - Party, Vay, Balkna@,calvgrtb Walker. Surveys almost entirely in figures.
Locality, Burnt Bluff, Garden pen., Mo onald lLake, S¥ cor see. T U2,12 ¥.lackinae
countyf{ Only a few pages

Book 366~ Same handwriting as above. Surveys in T 43 N, R 15 %. Marble head,
Goulg City and Drummond Island. Almeost entirely figures. July 19%C.

Book 367 ~ Party - Calvert, Walker, Sohlberg, Belknap. Surveys in vicinity of
Ranistique, Whitedale, St. Ignace. 1970. ost entirely in figcures.
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R. G. Allen
p 1. Diagram of Jumbo exploration.

The outerop mapped on this page presents various phases of what sppears $c be
greengtons. The rock is shattered aleng imnumerable planes so that it breaks up
in small irregular bloscks. A% X are two masgsive bloeks of typieal shpercidal green=-
stone. The sphereids are however only weakly developed but the suggestion of
spheroidal parting are unmistakable. The weathered surface 1s typieal of Sp.95.
Spse. 20 to 23 are typical phases of this rock.

p 2. July 5. With Ray Willoughdby visited outerops south of the Brule River in Wis.

At the Jumbo exploration aleng the south side of the Bruie Just east of the bend
in $he river near the W& post of See. 23—h2~31¥ Mich.is an outerop of greenstone
about 200 feet long. The rock is sheared along many planes so that it breaks wp into
innunerable small blocks . Near the south end of the ocuterop are two massive phases
Which have esoaped the shattering which has affected the greater pards of the rock
and here it hag the upnmistakable appesrance of spherolidel greenstone. The sphercidal

a.rg ng is however weakly developed. In parts the rock appears to be Tuffaceous.
necimens 20,21,22,23 are typical phases from this outerop. Specimen 20 is a slaty
vhase into whiah the greenstone actually grades. Fyrite ls abundant in all of the
greengtone produeing a red rusty outerop which seems to have induced exploration as
a drift was begun in the face of the outerop but abandoned after 2 or 3 £% of
progress.

South of the outerop of greenstons are some 0ld pite on the dumps of which was
found banded chert and some hlack slate. The slate and greenstone appear to be in-
terbedded in an outevop south of the bend above referved. (Yraverse of B5.B. 1908)
but this outerop was not seen.

-

p 3. The Dolomite which cccurs in outorop south of dam about 1 mile east of
Saunders was examinad. In placesthis rock 4s coarsely crystalline and free from
quarts, in others quarts and chert moke wp over half of the rocks. Brecciation and

shearing have obliterated bedding and dip and strike could not be observed.

This rock appears again at a rock cut 2100' gouth of the crossing of the Brule
by the Connorsville branch of the C & NW Ry . VWhere not sheared this rock is caarsaly
srystalline but for the most part it iz intenssly sheared in direction about ¥ 80 %
in plaves the rock has developed a slaty elaamge. The weathering of the rock shmn
i4 to be highly charged with iron. The following di agram is a fold observed in coarse
rin-like material in this rock.

lding in dolomite rock cut
p 4. Diagram 2100' 8 of voint of crossing of
Brule by C.X.¥W. near Saunders.

Piagraon Prominent Joint Systen
in dolomite at dam on Brule R.
1 ni. below Saundsys.

p 5. Spes. 27. Dolomite from hill at down 1 mile below Saunders on Brule River.
Spec. 28. Chert bvands from dolomite at dam om Brule B. 1 ml. Bast of Saunders.
Speec. 29. Banded chert from pit on Jumbo IZxpl. about 100 pases. South of Greenstone

sutercp on Brule River.

Spee. 30 g:inlat in dolomite in cut 2100' § of B.7. bridge across Brule, S. of Seunder
Spec.3l. Polomite ~ location same as Spec. 30.
Spec. 32. Dolomite location, same as Spec. 30.
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§ 6. July 7. ¥th Ray Willoughby vieited the 275' and 350' levels of the Zimmerman
ine. See blue prints. The general trend of the Iron formation ls approxinmately

E & W. The hoisting shaft of the mine is sunk in iron formatlon, but prosvect shaft
YO' ¥ of hoisting shaft is sald to be in black slate. From the holsting shaft at the
350! lavel a drift has been run due E a distance of H20' in iron formation all the
way. The dip of the formation is, on the whole, ateeply to the N but this general dip
changes loeally due to folding. The ivon formation appears to lie betweey 2 walls of
black slate, which are encountered in cross-cuts to the N and to the 5. Work hasg been
stopped in every case where these slates have been encountered in cross eutiing.

The width of the iron formation in this level seems to increase toward the E. This
nay be due to flattening of the northaward dip which iz well shown in the onds of the
gouthward cross cuts at the 3. end of +the works, and Vo vepstition by folding, as aume
erous closely compressed folds vcour. The axes of these folds are usually along a
H=-§ direetion. A few small bunches of ore are encountered on thie level and in each
sase they wers assoolated with more highly deformed and folded areas in the iron for-
mation. A body of ore from which some tons had been gtoped, lies between the

ond and Uth levels. The body is some 90-100' leng, measured on the horigontal plane
on the Yth level, from whence it trends upward at an angle of some - $o some dis~
tance abovs the 3rd level. The south wall of the ore body shows black slate ab cne
point on the 3rd level, about the middle of the ore body, and scap rock ig said to
foym the ¥ wall.

The boundaries of the ore body are not sharply defined by these walls. Vaery fre-
queatly lean ore, showing chert conbent highly decomposed and soft Intervene vetween
the walls and the rich ore. he body forms, on the whols, a Pchimney® pltching toward
the E, On the § & W the ove frades off into lesn ors and ivon formation. At nearly a
gentral point between the Jrd and 4 ¢h levels the foob and hanging walls seem %o ep-
progeh very near and it is thought by Mr. Burridgs, Supt. that the walls come gulte
together under the body (ore) and cut it off.

p 8. Dlagram 5% of NWEk See. 36 - U3 - 35 W,

p 9. July 9. ¥ith Ray Willoughby worked on Seec. E~¥ asross Stambaugh hill 8.36-113-135,

ha?x'f netic Black Slates. .

a% 36. Begimming with an outerop in the road 40 to 50 paces south of the S8 corner of
8 of 8% of 36 and contiming thence N 30-35"F across the top of the hill as shown

hy numerous oubgrops. %pwomn on field plat i3 a belt of banded black msgnetitie

slates. Spec. 36~37.and 38. The banding is prominent and marked on outerops by bands
of lighter and darker color, less siliclous and more sillelous etec. The weathered
outerop is yellow to brown. In these slates are found occagiongl thin bands of chert
and in one & short band of red Jasper about 13 inches thick was noted.

The general strike is N about 30-35 W and the dip is vertieal or highly inclined
toward the west or SW ususlly 75 to 90°. The schistosity is ususlly parsllel o the
bedding or nearly so when the dip is vertical. When the beds are not vertical they
oross the schistosity at an acute angle being less steeply inclined than the latter.

The slates are affected by minor folding of the charaster shown on diagram with
plat. The piteh of the miney folds f2 westward ~ S~-westward and N-westward. In the
dlagrem a minor syncline is overturned toward the south and pitches BW.

Ferruginous Graywacks = Slats.

Or the sides of a small ravine in which is the Wi poet of Sec. 36~43-35 ia a great
doal of loose meterial which sesms %o be in plase although its outoropr here was not
geen, but 1t ocours on the of an 0ld shaft 130 paces W of the Wi post of Sec.
36=13-35 Just south of the line.
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7 10,

Sp. 43,hl b5 46 47, These rocks are gray~ blue- blad:= brown and red geanular not
slaty aa a rule but sometinmes verzing toward slate. Usually they are ferruginous

and when encountered in drill cores have been termedn "gandstone® by drillers and
engineers of the district.

Gﬁnglamﬁmten spo 39,2%0;’41,33'3-

In the looss material referred to in nbove parsgraph thers ocours abundant frag-
ments of conglomeratic material. The matrix is of the same material that composes
the rocks described above and represented by Spee. 43-47. The pevbles are angular
to sub-angular and comprise black slate and whitish and greenish naterial - much
al tered and as yet undetermimed.

The graywesoke slate and conglomerate ete, grade westward into cherty carbonate
rocks mized with the slates and conglomerate ag shown in outerops and %alus at the
moutk of the small ravine (see plat) and in dumps of shafts about 112 and 130 paces
west of the i post. In the dump of a pit and shaft at 112 pases (see plat) 1s some
material which might be called orve. In this dump was found Bp. 47 in which the fraz-
ments of chert look very mmch like pebbles., Thls specimen resembles another taken by
Mr, Sonnybesr from the footwall of the Dobar (1) mins.

p 15 Diagram of traverse.
p 14 July 10 T 43-35

Section on road from Stambaugh Station up the hill to the village. The outecrops
of jagper at the gouth ond of Rivertop pit are very much erumpled and shattered as
is the formation on the walls of the Bouth end of the pis. 8p. 48

Sp. 50. On the extreme § edge of the »it 48 un outaven of massive ferruginous
graywaske which we correlate with the ferruglinous sandstone, graywacke and conglom=—
erate at the W % vost of Sec. 36.

Sp. 49. (See plat) appears to be & chloritic mashed phase of eonglomerate carrying
quartg pebbles and greins aud fregmants of chewyd. It correlates with the conglom~
eratie horizen near the W i poet of 8. 36 and with similar materisl in the dump of
an eld shaft 130 paves west of this post and Just south of the + line near the road.
Ihis conglomeratic horigon seems $o swing mouthward around the Riverton Pit, possibly
forming the footwall of the ore Yody as similar material - 1.s. sandy and graywacke
like fine grained material with which the conglenmsvste is associated , is shown
in dumps of pits just south of the north end of the Riverton open pit. South of the
conglomeratic and fine grained graywacke - sandstone horizon is o beld of lean un-
oxidimed cherty iron carbonate on the strike of the musgnetiec black slates on the
kill near Stambaugh High School.

pp 16-17 Traverses.

p 17 Hote. A pit 100 paces N and 280 paces W of 1/16 post in ¥.5. Rosd north of
Selden residence shows what appeavre om dwmp o be conglomerate. The rock carries
chert fragments which resemble pebbles in shape. The matrix is irou oxide and in
some cases the contaet beiween pebbles and matrix is not sharp encugh to preclude
the possibility that the "pebbles" are not coves of cherty ivon carbonate whigh has
been replaced with iron oxids.

p 18. Traverse. Peneil note. OCuberop in B.R.traeck besztoning of rails 5 of Dober R.E.
2 8

erossing and thencs N 100 paces or 240! Striking ¥ 4O to §%. Black slate is inter-
bedded with fine grained chart and wnoxidized cherty sarbonste. Near N end a belt

of §e3.3,aw weathorl gr%smslm cones in, Py is wesiward. Minor folding.

ote. Sp. 61,62,63. *he recks platted Bn this sheet have bLeen referred to as
greenstons by Mr. White pf the G.C.0o. On examination they seem %o be sericitic
mashed and sheared gray to black slates dipping vertically or if inclined - in
general northward and eastward . According to Mr. Whiting, Eng. at the Youngs mine
they form the footwall of the Youngs mine and accord with the strike of the iron
formation in this mine,
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p 19. COuterops on W. side of R.R. track beginning 510' south of R.R. bridge
at Dober mine and thence outeropping for 2U0', striling N LO-50O W with dip on the
average about vertical - perhaps inclined a little eastward. 3Black slate on south
end becoming much interbedded with unoxidized cherty iron carbonate and some ferrug-
inous ohert. NHear north end @. belt of yellow weathering sandy material comes in
- graywacke 7

Outerops of dark partially oxidized I. F. ocours N 51 W., 125 paces from 8 end
of Dober R.R. bridge. Cuterop of yellow weathering

(Spec. )Graywacke occurs N 55 W, 200 paces from § end of Dober bridge.

Spee. 66~67. Outerops of partially oxidised cherty I. F. and slate to graywacke
occurs in road and in river bank at and for 25 paces north of bridge across Iron
River in south part of Sec. 1-42-35. Strike N U4 W,

p 20. Diagram of location in Wi of SEi Sec. 16-U3-35

Note. This exploration is being conducted by John Sipchen {churn drill). The
gray and black slates encountered in these holes are typleal of thogse found elee-
where in the distriet. The black slates are graphitic and pyritie. The surface
covering ie from 75 to 80' in depth in all of these holes.

v 21. Note. An attempt to locate by pacing an outerop of greenstone was made, the
topogravhic map being not sufficiently accurate for the purpose. The diagram of the
outerop on a scale of 200 paces to the inch appears bslow and distances and direc~
tione fyom orossing of R.BE. Dbridge over Iron River.

¥ U5 E - 200 paces
Diagram N 15 E - 500 p to R.A.
¥ 87 ¥ - 190 p %o bridge
Sp. 6k,

The rock is a dark medium grained erystalline greenstone (sp 64) and is cut by a
very prominent set of Joint planes which divide the rock into massive beds. The
gtrike of these planes is N 65 W and the dip 652 SE. So prominent are these planes
that a suggestion of saw-tooth structure is seen in the outorop. Other joimt planes
are very much less prominent.

Disgram of above strusture.

p 22 Diagram with explanation. This point is § 50 E from R.R. bridge across Iron
River. Cuterops platted on this paze are finer grained and more sheared than those
8 of the bridge acorss Iron River (See notes of this date) No definite set of Jjoimts
or shear planes was noted., Spec. 65. Location given § 88 B - 2070 ' te point 290
paces S of 8W corner of NWi of 8B of Sec. 16-13-35. (On R.R.)

p 23 Diggram showing vielnity of Isabella pits.

p 24. July 24,09. Eonwinski Shaft.

This shaft is in iron formation which has been somewhat enriched, the nothing that
can be called ore sppears on the dump. The shaft is full of water and 1s cribbed
making underground examination impossible, but Mr. - Munroe says that the formation
trends B -~ ¥ thro the shaft. The formation seeng tc be free from slate and consisis
of banded cherty iron carbonate altered to Jasper. The liron oxide banda are rather

hard and avre limonite like the are from the James mine. Sp. 69 is typieal of the
material on the dump.

p 25. Pisgran showing loeation of above shaft.

p 26. Disgram showing Nonaimo Pit and Beta Shaft.
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vp 27-28 Diagrams of exrosures near Iron River.

p 29. With Ray Willoughby, platted greenstone outerope in By of ¥ of Sec. 13.
Greenstones outerop in a low ridge extending from the road leading diagomally
SE aerces the ¥BY of the NW: %o within 80 paces of the Iron River. These rocks
present a great variety of phases. The location of the different phases is indi-
cated on the accompanying plat and are illustrated by the following specimens.
Magsive, Yo. 76; Variolitie, No. 77 (Westhered surface); Variolitie, No.78,
(Fresh fracture); Agzlomeratic, No. 79 (Pragment embedded in matrix of similar
but somewhat finer grain).

Assoclated with the greenatones are various slaby phases of greenstone, cherty
and ferruginous slate, ocourring in a talus of angular very large fragmenis at the
base of the hill on the north. These rocks do not outerop but are evidently very
nesr their place of origin as they show no signs of att#ition. These rocks are
undoubtedly ass-ciated &8 origin with the greenstones and seem $o represent grad-
ational phases between them and the iron formabion rocks. Exact deseriptions can be
given only afier petrographlie examination bud it is reeslled that similar slaty
roeks may be observed on the hill just esst of the Mansfield mine where they are
interbedded with spheroidal greensiones. Various phases of these rocks are repre-
sented by Speo. 50,81,82, ‘

p 31. Disgram with peneil note.

Crossed Seec. on (1) Lines platted. Hardwood forest. No ouierops. ﬁigh hill
probably of Saunders dolomite since this rock was reported to have been struck at
depth of UO' in well near NE cor of SE of SE of 23-42-35,

p 32 Ylagrams of traverse in vicinity of 18/17/19/20 and 17/17/20/21 - 42-35
v 33 Diagram of outerop near Sheridan Hill.

p 3. 7/30/09, With Ray Willoughby, drove from Iron River to Sheridan Hill. Began
traverse at point 600 Pt B of SW cor. Sec. 17-42-35 and ran on section lins thenoe
B 3300 pases in dense hardwood $imber all the way. RBed, whits, and red dolomiss
float &8 sbundant on this line but no outerops were found. Those that are marked
on the topographic map of C.K.Leith's do not exist (?) . At a point 1100 paces E
and just ¥ of the sec. line is a2 deep pit on the dump of which are a good many tons
of soft frisble sandstone (sp 75) which is most probably of Cambrian age, tho no
outercps of this roeck were noted. From thie point a trail leads south by a little
east to a couple of pits on the sast slope of the hill. On the dump of the first
?f thesf; mnarked on the draverse is found abundant ferruginous, dolomitie, quarteite.
Sp. T0J).

The southernmost pit has been cribbed o = depth of 60 to 80' at least below
which water coneeals the workings. (p 35) The rocks on the dump are (1) gray cherty
dolomite, Sp.71, vitreous quartzite, Sp.72, and gradations between the two, and
sandstone conglomerate carrying pebbles of the dolomite and quartzite formation.
This conglomerate undoubiedly lieg =t the bage of the sandatone formation alresady
noted and maris an unconformity betwsen the Sannders foramation and the overlying
sandstons. Seamen {quoted by Leith) suggests that this sandstons, a conglomerats,
reprosents ths base of the Upper Hursnian., This ssems highly improbabls from ihe
l4thologzlie character of the rocks and the similarity of relations of Cambyrian and
underlying formationg of the Calumet and Menominee distriet . Sp. 73.

Brule fpesnstone.

Near the 8B cor in the NE} of the SE} of Sgg. 21~43-35 i an outerop of greenstone
which in its general characteristics seems to more nearly related to the Keewatin
greenstones than those of later age.
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p 36 Contd. Greenish chloritic material and other material of the color of epldote
with abundant calelte lining fracture plsnes in the rock i: characteristic of the
weather surfaces. The rook is extramely tough under the hammer and has a pitted
surface due to the weathering ouvt of the undetermined dark crystals. The roek has a
schistose structure more evident on weathered surface than on fresh fractures, but
even in fresh #urfaces the conastituent minerals seem to have = distilinear arrange-
ment. Sulphides are prominent. Torsion eracks are characteristic.

Glaclal striae trend in a gencral N-8 direstion but due $o an oversight the di-
regtion was not measured. Sp. 7h.

p 37. Diagrams of outerops in Sec., 26-42-35,

o
p 38. 8/2/09/ With Rsy Willoughby, drove fyom Jron River %o the farm of Mr. R.D.
Willians in 35-42-35. Began traverse at well near the EE cor, of the YW of the
8W of 26-42-35, At depth of 18' in this well i3 ledge of schistose dark ferruzinous
dolemite. Sp &3. The dip of the schistosity is vertical and the strike of pame N 65 .
From this noint proceeded 83 to pits in the N center of the SI of the SW: of the
gection. These pite have been recently been gunk by R.D.Williams in search of iron
ore, and the materlials encountered have bean referred %o the iron formstion series
by engineers and others of the Iron River distriet. However, it seems clear from the
litholegie character of the ptoeks that they belong in the Saunders formation and are
interbedded with the dolomite and quarizite and probably lie near the base of the
series. Sp. Z4 to 88 inclusive.

p 39. ’i’imilar schistose material grading into massive dolomite may be seen in the
R.R. cut sbout a mile south of Saunders. A dark slaty phase showing perfeet clsavage
into great plates parallel to the schigtosity which strikes ¥ %0 ¥ and aips N 57°.
This has been referrsd to locally as the green rock. Mo traces of bedding are observ-
able in this exposure, »hich ocecurs on the Wisconsin side of the Prule River about

20 rods south of the ssction line between secbions 27 and Fh-k2-35, Mich.

A 8tlll more schistose phase of this rock octurs oz $he movth side of the Brule
River in See. 19-1i2-35, These mek:a(gp 89) resemble slates im every respect and have
been 35 alluded $o but 4¢ seems almost cerbaln thal thess rocks are but an extrens
schistose phase of the dolomite. Schistosity is vertical, strikes ¥ 50 %, These
slaty phases seem %o be prominent on the south sides of the range of hills marking
the course of the massive dolomite and quabbsite formation. They therefore lie
nearer the base of the formztion and were in rosition to recelve o greater amount :
of ghearing during the folding to which ths rools have besn subjected as the dolomite
geens to lie on the Brule greenstones and the grarnite which oceurs s short distance
gouth of ¢he river on the Wisconsin side.

The Brule gresnstones.

Typieal sphercidal greenstone and greenstone agglomerate cccurs in a low ridge
beginning a little east of the middle of the S half of the §W of 22-42-35 and ex-
tending thence W to neary the middle of the 85 of 8B} of 21-U2-35, i.e., to outerop
noted on traverse of 7/30/09. The trend of the ridze is in the Alrveetion of the
gecondary strustures in the rocks. They are non-magnetic. The spheroids vary wp to
sbovt a foot in dlameter and are elongated in the direstion of stirike of the ridge.

Glacial striae.

Three measurements of glaclal strize were made on these outcrops. The ridge i a
typieal®roche mouttonne” and is grooved and polished in beautiful exemplification
of glacial erosion. The measured directions of ice movement are, N 10 E, ¥ 5 B, and
N 4 E. Some of the grooves are inches in depth and all of them are in the direstion
noted and are parallel recording the work of a single ice sheet.
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v 41. Limestone-sandstone member.

We were fortunate ln finding abundant fossils in an cuteron» on the north side of
the Brule piver in the Sﬁ 6f %the ﬁ% of See.,27~lr2-’€5 Sp. 90. Thise outercp is
rary of o hed which ocounlies a considersble aves of the bench gm:mﬁ along $he norih
gide of the Brule Rlver. Pits have boen opened 1a thls formation dy R. D. Williams
in 2 ¥~8 lire thro 4h= middle of the 8% of Seq. 27-42-35. The forustion undoubbedly
correlates with the sand.s%me and conglomerate formatlon evened in pits on Sheriden
Hi1l, =nd the ddffarsnce in altltude of these cuterons marks the mianimm thickness
of this formation. $2e map.

The fossils found include specimens of brachiopods, gastropods, orthoceras, crinoid
stems, #rilobites, bryozoa, corals, ostrocods ?. This aseamblabe of forms would
thyow this fommation wp to aboub the base of the Bilurian bué $he exasct horigon wiil
be determined only after ladoratory exsmination of the fossils.

Thie much ¢-n be stated howsver, the conglomerabe, sandstone mnd linestone,
heretofore regarded 2z Oambrian or as the “ase of the Upper Muronien.{Beamen).

p U3, &/3/09, The James mine.

With Ray Willoughby made underground emmmat jon of the Jomes mine. The shaft
13 located near the center of the NE} of the EEL of Sse. 23. Depth M00!., From the
300" level arift extends approximately on the strike of the formation 80' east and
about 1300' W of the shaft, Dl in this drift is m the average steeply to the 8 but
vories rapidly along the strile o few dagrses N or 3 of the vertieal. In the extreme
¥ end of the driﬂ the dip is on the averaze toward the novth. Blagk sarbonaceous
slates were sncountered in the bresst of the ¥ end of the drifs. These slates seem
%o be tha 8 or hangling wall indlcating s slight turn of the strike toward the HY.
This i3 borne out by the location of the Glesson shaft in ore formation in the NE} of
the NW: of the same gection and g few hundred fest north of the James shaft.

p B, 4 alightly NY trend is also indicated by the resulds of Verona exploration on

the Spies vroperty in the ¥W§ of the N¥P of S,c. 24, where ore is encountered a
littlo south of the James shaft. The iron formation is much folded and contorted
on the third lsvel where the most common »itch of the £ulds 1s toward the west.

‘ ‘“* * h‘ﬁ bw ;m w Gﬁ Uk‘ﬁ M" "“ t‘?w ff}ﬁi’*" "’“ _‘{’}n. }.ﬁ?%.& * oﬁ w_@ ﬂﬂ“
mmzumﬁ in a drff% run northward from a point abouk «'mﬁﬁ, lying against a slate
wall on the south and grading into Jasper on the porth whieh ig bounded by s askoenly
southward diy in well of blaek alate. The thiclmess of the iron formation expese&
in this eout is sbout 138'. The ore body ia ”33' wide and secsus to eormset upward
with ove on the third level chowlnz similar relotlors to the slate wall on the 8.

On the third level the cre i thicker and oreszses over & wedge of black slate as
ghown in a sub about HO' zbove the third level and descends with a thickness of
73! to the third level and below on the 3 side of the wedge of slate which is 43!
thick az shown by a oress cut on the third level., A cross cut on the third level
200! ¥ of the zub referred tc did mot strike the slate wedge Indicating a piteh
of the elate towsrd ithe west. In the sub whieh sneruntere the evest of the wedge
the bads in the iron formation ehow s beautiful antielinal structure.

The relations here deseribed are shown in section on accompanying page. They
ssem 4o indleste & westward plunging shar: antieline of blagk slats thickening
downward and prodably connegting with a corresponding syneline to the north. In
other words 3he z'mtwa}l slates are caught in a larze fold pit@hing westward of the
same general type that may be seer in minlature in s hundred different places in
the nine. ghat this wedlge has the struetursl relations deserided us borne ot by
the faet that the iron formatlon north and south of the wedge has approximately
the same thickness, between 125 -nd 1L0'.
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p 46, The fact is universal in this mine that the ore is always assoclated with
a wall of blaok slate. 7 .

An 111uetration of Secondary enrichment.

At one point about =' W of the shaft on the third level is a beautiful illustra-
$tion of the process of secondary enrichment. Last Sept. at the time of my visit
to this mine the third level constituted the bottom of the workings and was wet. A
the point referred %o, & stream of water probably carrying »t least 20 or 30 gallons ot
per minute issued from the north side of the drift in the trough of a small synecline
tightly compressed and overturned toward the south and plunging 88, l.e., into the
drift, The trough of the syncline which was only a few feet across was completely
altered to high grade ore. The relations described are 1llustrated below.
Sp. 91 is black slate from the contact between the iron formation and the hanging
oy 5. wall of the mine.
Spe. 92 is a fragment from a layer of quartz in the iron formation.
8p. 93-94 represent type samples of ore taken from the stock pile of the mine.

Diggrama

Diagram of small fold in James mine showing influence of local water course on ore
coneentration.

p U8 Somewhat idealized cross seotion thro James Mine. About 700! W of shaft.

p 49. 8/6/09. The Wild Cat Shaft.

With Ray Willoughby visited shaft loeated 200' § and 50' E of the NV ecovner of
the ¥W of the SE} of Seec. 18.

The rock on the dump is maialy very much deeomposed greensions. Sp. 95, and some
glates and cherty slates, Spec. 96 to 99 inclusive, which from their disposition on
the dump seem to overlis the greenstone and are interbedded in part with 1%. The
position of the shaft with references to the dolomite to the south would lndlcate
a steep dip of the rocks in it to the N but the workings are full of water and this
inference could not be verified. The phases of slate seen on the dump are sinmilar
in all respescts to slates obmerved at the outerops of greenstone on the Peterasn
place in the NW of EE See. 13-12-35. (Compare notes from Hector). The inference
wae there drawn that these slates are near or at the top horizon of the greenstone
and %he same inference may be drawn from the relations shown at the Wild Cat shaflt.

The slates at the Wild {gzt shaft are locally altered to ore, Sp. 100, but the
eoncentration seeme to be slight and purely local and it 18 not expeected that any
considerable amount of ore will be found at this horiszon.

? 51l. 8/6/09. The Baker Mine.

With Rey Willoughby spent the afternoon underground at the Baker mine.

The iron formation in this méne is so folded and contorted as %o glve no clus to
the general trend of the formation. According to the mining captain no slate of any
kind has been encountered in the workinge. None was seen by us in examination of all
partes of the mine emoept the botiom of the shaft which le vertieal and BHO' deep.

Ho possible estimate of the thickness of the iron formetion is therefore possible
fvom an examinaiion of this mine. The ore occurs quite erratically in bodées of very
irregular shaps but apparently pitching westward. These bodles are bounded by "rotten”
iron formation in which the chert is very much decomposed, 80 much so ag to be sandy
to the feel. Spes. 101 to 103 inclusive.

pp 52-59 Diagrams of traverses in 42,43, - 34, 135,

p 60. 8/17/09. ¥ith Ray Willoughby made traverse as shown on plats of this date.
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p 60. The cutorop of greenstons jJust west of the crossing of traverse line with
Iron River is of the typical spheroidal variety but the spherolds are but weakly
develored. A noticeable feature of this rock is its porphyritic charscter developed
locally in snots and alog what sesm t¢ be flow limes. The porphyritic mineral is
feldspar. See sp. 104, is feature of the rock 1s exceptionally well shown on
weathered surface where the porphyritie feldspars are conspiewous in the dense green
felsitie ground mass of the roek.

The outerops of greenstone on the Wis. side of Brule River north and south of
3 post on 8 line of 19-42-3% are similar to that above but show no porphyritiec
development. Certain slaty phases were noted and svecimemed. 8p, 105,106,107.

p 61. 8/17/09 Searched for a dolomite outerop suppoeed to be a short distance NE
of the NW corner of the SWi 8B of 23-42-35 but d1d not find same. The material

in the 4rift is almost sxelusively dolomite and I have no reason to doubd that the
outerop is where it is reported to be. Dense undergrowth and heavy forest prevented
its diseovery. A setiler on the 8B} of this seetion vouched for its exiastence snd
attemptod to locate it for me.

p 62. 8/18/09/ SBemrched for an outerop of iren formation reported by Mr. Connebear
to be a short distance Ny of the SW corner of 33-U2-35., We were mot suecessful in
finding an ounterop tut discovered s number of old pits on the side of the hill in
the 8Y 40 acres of this section. On the dump of one of these pits we found fragnents °
of dark cherty material, of angular form, having the appearance of pieces broken from
the ledge. The other pits were apparently bottomed in gravel.

Examined an outerop of greensione near the £ post on the ¥ line of 19-43-35,
The rock has the sppearance of coarse grained diatase. Sy, 108

(Note. Location must be incorrect as T 42-35 has no seetion 19 and 33, the
Brule River cuts them out{or esst) They would be south in Wiseonsin).

pp 63~64 ‘Bimama .

p 65 8/24/08 “ith . D. Boott drove from Irvon River north %o 19-4%, 3. Traversed
new road from SW corner Sec. 20 due south to junction of the main road irn Sec.
6-43-34 and HW to BW corner of SBi of SWE of See. 19. From this peint with Vietor
Demonge as guide examined exposures in See. 19 and in Sec. 2U,hk 35,

About 250 paces east of the center of Sec. 19 ig an expcsure of what appears %o
be & typieal graywacke. Strike and dip observations were not possible (Sp.109)

In the center of the NW of the SWs of Sec. 19 are prominent exposures of ex-
tremely schistose greenigh sericitie slates. The rock ig so highly deformed and
metamorphoged that bedding is quite obliterated. Cleavage ie perfect in the plane
of schistosity which 1s vertleal and strikes E-W. Stringers and blebs of quarts
are prominent along schistose planes giving this structure a deceptive sppearance
of bedding.

p 66 Mumerous test pits following an B-¥ direction slong the &th line forming the
nopth boundary of the south half of the 8B} of See. 2U-Uh-35 (see msp) disciose the
presence of ferruginous chert assoclaled with black and brownish slates. Structural
observations could not be made in these pite but the sirike is vresumably E-W par—
allel to the structure observed in the other exposures. The presence of ferruginous
sandstone on the dwmps of these pite probably represent the base of the paleozoie
member found on Sheridan Hill and vicinity.
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p 66 Near the ecenter of See. 2l4-Uh-35 on the east and west baunks of Morrison Oreek
ere outerops of carbonate slates (sp.110), the dominant parallel struecture striking
north 72 %. These slates are cleavable in at least four different direetions none
of which pesm to be parallel to the Ledding (see ap.110). Drill holoe put down near
the NW corner of the SEi of the Sec. by Gorrigsn,McKindey & Co. are revorted to
have penetrated ore. As yot the true of this has not been verified.

pp 68=-72 Biagraazc of traverses.

p 73. 8/27/03 wWith I. D. Seott made road traverses in the vicinity of Atkinson ss
indicated by the accompanying plas.

A brief visit was mads to the Ho“olman exploration in the NW of the HW of See.17.
On the dwmp at this shaft was found considerable hard limonitie¢ ore which is assocla-
ted with banded ferruginous slates {sp. 111,112) of brown greenigh gray color. lore
prominent than cither of the two foregoing associated rocks is an extremely schistose
gray probably sericitic rock (sp.113) abundan$ly veined with quartz whieh is also
prominent in blebs and irregular masses. This is the rock which hag been referred
to by I. N. Woodworth as grey slate but it seems more probeble that it is an altered
equivalent of the grecnstons next deserided.

On the dump of an excavation for a reet house at the side of the road sbout 300
pates ¥ of the shaft is a large amount of extremely shattered and weathered green-
stone(ap.114) carrying abundant caleite and quarts chiefly the former irregularly
impregnating the rock. About 50 paves N. of this point the greenstons outerops.
The rock Bere is extremely schietose and highly weathered but it still retains evid-
ences of ééta original ageleomerntic siructure. Schistoeity is vertiesl and strike
about ¥ B,

8p. 115 represents what appears to be an altered greenstone carrying graphite.
This spee. was taken from the dwsp of the MeParlend exploration in See.13-43-3k4,
8p. 110 s & ferruginous slate from the same place.

In the B of the NE of Sec.l-Ul-36 1 an outerep of graywacke slate (sp 116)
vieavage is well defined on schisbtose plance which are vertlieal snd gtrike Y 82 §.

bedding is parallel te the strike of the sehistosity and dips 5’4 to the gouth.
This outerop forms a hogbaek whose measured direetion I parallel o the schistosity
for fully HOO paces. The width is about 75 paces. Glacisl strise N 20 E.

pp 76~79 Diagrams of traverses.

p 7. Note. Made road traverse as platted. Examined outerops in Secs. 19, 20,29, 30,
T 4435, In NW cor. of Sec. 29 a ridge of mchistose greenstone in places showing
faint agelomerstie and spheroidal strusture. There are alsc dark slaty graywacke
woathering white but these are subordinate to the greenstone. Orgenstons is dense,
fine grained =nd sometimes cellular on surface. Graywacke phase, “p. 120.

Hear center of Sec. 19 {gee top. map) ave abundant exposures of schistose g¥sen
rock. Schistoeity N 78 E and dip 70 K. gothing regembling bedding was obgerved in
this rock but the schistose planes are marked by abundant quartz velning, some veins
18" or more wide and sertain fragments elongated in plane of schistosity which re~
gemble those in fragmental greenstone. I am inclined to think that this reek is
extremely achigtose greenstone. 8p. 11§

pp 80-87 Disgrams of traverses p 80. Sp. 121 Balek fine greined, bedding obliterated

weathers very light green. Other phases are granular showing quartz & feldspar grains
gomewhat similar to Sp. 119 from center of 19-ll-135,
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p 88 9/15/09. The Berkshire Mine.

With 1. D. Seott visited the Berkshire mine and made plan and section of same
acompanying thls deseripticn.

The ore body is 50 to 60 £t wide at the top widening %o 75 to 30 %t at the
second level and nitches or rather dips steeply to the south. Graphitie slates form
the foot or north wall, usually soft but often mixed with ehsri and becoming hard
and massive. There 18 no well defined south or hanging wall the ore grading away
in this direction inic ferruginous chert mand material generally to lean %o mine
with profit.

On the first level the ore body pinches oud tc ths east by Llhe approach of the
lean material, forming the hanging and the foot wall., To the west, aecording to
Capt. Puddle, the ors body grades ine lean material more or less mixed with gra-
ovhitic slates and comnects with the opening known as the Cillis shaft on the "forty®.

v 88. 9/15/09. Derkshire Mne 2.

Adjoining "Forty®. On the second level =z drift was driven sbout 100 feet thro
ferruzinous chert when a massive brown ferruginous rock was ensountered which geems
toc be a partially ozidigzed form of the lean ivon carbonate rogk.

T™is same rock was obsewrved ab no 2 shaft om the Bih lsvel of the Dober Mine dud
heré the rock has a gray color, drill "shite" and is totally wsoxidized.

A depression about 15 feet in depth is said by the Bupt. My. Klinglun to follow
the top of the ore body. ghe ore is being mined by the top slicing method.

5p 90-95 Diagrams.

p 96. 9/22/09. THe Dober Mine.

Miih I.D.880tt visitsd the Dober mine. This mine was opened about 1897 nad has
been an almost continuous producey sincethat time. It 18 belng opsrated by the U.S.
Stee) Corporation.

Pho dsuih of the workings is 500% ab ths present time and I am told by the capbain
in charge that drill holes show ore for a vertieal distance of al least 180" below
the 6th level. The trend of the iyen formation in the Dober is NE and the dip of the
ore body is toward the NW. The dip is nearly vertical neer the surface hut hagomu
flatter in depth and fyox the fourth level Jownward averages bebtween U0 and 50°.

The »elations of the iron formation and ore %o the well yooks are peculiar and
inteweating in this mine. At the south end of the ore bedy the hladk zlate en-
velopes the ore on the south, sast and west and toward the ¥E end of the black slate
swings completely around and encloses the ore body on this end alse. This is shown
by the workings of the mins and drill holes run horizontally from the mine workings.
In the words of the Captain, "you ean mot get out of the Dobsr ore body without
going thro black slate” and this seems tyue fpom what we saw in the mine and from
ingnegtion of the mine maps.

These relations can not be explalined on any theory of folding and indicate that
the iron formation i replaced at lsast to soms sxient along the abriks by black
gslate. This suggestion is proven by relations observed in the mine on the fifth
level where at one point in the breast of across cut riech ore grades into lean ore
sarrying carbonasecus material and then inte blad: graphitie slate in the distanee
of 3 ft, the banding when followsd from the ors into $he black slate being eontinuous
and unbroken. §. 138,135,140 renresent the gradation from the ore iato the black
slate at this point. The guesiion %o be dscided is Yo what exteni $he black slale has
been veplaced by ore and to what extent the relations are to be explained by orlginal
gradation by deposition.

Mr. Connebear states that he has encountered in drilling rock which have all the
appearance of graphitic slates but which containby analysis 20 to 25% of iron. There
is no doubt of the truth of the cneclusion that much of the black slate in the
dlstrict is heavily charged with iron carbonate altho on the whole the iron seems %o
be mora frequently carried as pyrite.
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p 98. In the Dober Mine thes sre frequently lles with sharp contast on the black
glate the banding in the two being varallel hut ofton there is a thin valt of lean
oye betweon the slate and $he rich ore sugzestiog gradaticnal -hases by alteration
aad replacemant of the black slate.

Ro. 2 shaft is in Lard d:use gy-y rock nzodably to be corralated with the unoxi-
diged carboaats rocks. Sp. 1M1

To the HE of the Doher and connected with it by uvaderground workings is the
Igabella mine. The ors in this mine is separated from that in the Deber by about
250! of black slate on the 5th lewel and like the Dober desosit the ore is completely
sarrounded by black zlate. Gradullonal phaces from ore into blaek slate are likewise
shown in thls mine.

Drilling between the Dober body and the Ceeplan, according
cloges practically nothlng but black slate,

®s the sast of the Dobar body "gray yock" and "green rode™ vhich seem to be
unoxidised carbonate rocks lle cast beyond the black slate in whieh the Dober ore
body is ennloscd. Thege are the rocke which outerop on the rogd leading east wp
the hill froam Bbanbaugh depot.
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Jones Pit Tunnel - Vulean.

Mouth of tunnel brier glate. Slate practically at right angles to ecross cut,
dip south at mouth, dipping (1) to vertical near contact with Iron Formation.

Iron formation from 47 £t south of lst drift to lst drift. At first frift there
is a fault plane striking N 80 E, dip about vertical. The fault plane is rather
sharply dip north and is marked by a gange and breccia. In the breceia matrix is
what appears to be dolomite. Spec. 1 J. On the east side of the tumnel, the ap~—
pearsnce is about like that of the N side in character (7). Diagram.

zThe last)twn sentences above sre largely guesswork $o $ry to make some sense

out of 1%).

Spec. B 7. Brier slate 5 ft from contact with iron formation. This specimen
siows the white band of chert characteristic of the Brier horizon toward the con-
taect with the Trader iron formation.

The iron formation immediately north of the Brier slate is hard and cherty at
the comtact. Wide bands of chert or mized chert and iron oxide are charscteristic.

According to Capt. Bowd (?) $he main croes out went into slate jJuet beyond the
shaft and then entered iron formation which was drifted in and the oross cul econ-
tinusd thro this formation into slate, presumably the talc slate. Another Capt.(?)
say{?) only jJasper. {More guessing). Inasmuch as there iz an iron formation outercp
& short distance from the south end of the tunnel, we then{or thus) have three (7)
iron formation to account for in this asections.

Detailed Seetion Traders. # 9 Cross cut south from main drift weat of #1 Tunnel.
Breast of cross cut red slate. .
1st 5 paces. Dark green banded cherty slate. The bands vary from / to/ !
in width with rnerhaps some a trifle larger. Just below the red slate there are more
thin bands of white chert. The whole has the appesarsnce of a cherty carbonate slate.
Spee. # 10 J 1 £% from breast. Spec. ¥ 11 J - 4 paees north.

5 %0 10 paces.

5 to 6% paces south, banded cherty slate similar o 0-5. Spee. 12 J.

At sbout 7 paces there are some wide black chert bands from 6 inches to 10 inches
wide separated by some fine bands of Jasper and iron oxide. Spec. 13 J.

From 7 %o 8 hard black Jaspilite with chert predominant and bands of fro
h inehe’e 5}36@. 1"' Jo

A% about 9 paces the spotted Jjasper
with conchoidal or rhombohedral fractur
red Jasper. Spee. 15 J.

10-15,

10-12%5. Zone of spotted Jasper. Rock predominantly chert band. §potted irom bands
are blue steel ore and are subordinate to the chert. Spee. 16 B, taken at 12' 8.

12-15. Red jasper phase (or plane). This rock has slternate bande of nsarly pure
Jasper and iron oxide. The jasper is Vecoming redder and some bands are nearly
blood red. At times a single band of Jjasper will be part purple and part red.

stion of emall ore hodies in erushed (7)
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A very interesting festur e

gones by folding.
Diagrem.

The folding does not have to be close, merely (?) rolling, but this rolling is
enough to shear the bed and form a little ore { or maybe are). I wonder if this is
not a more important factor in the ore deposite on this range than we are inclined
to think.
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The bands of jasper are becomins thinner, the average is now about % to £ inch,
altho some up to 2 inches are found.

From 15-20

Jagper fine banded reddish. Jusper iron (or ores) 1 inch and more{most o seversl)
% to 1 inch. Oecasional red bands but purplish red predominate. The Jesper and iron
bands vary from fine pencil lines to perhaps two (?) inches, the asverage is about
4, Thig e a rich horizon 2nd with eilica leaching would easily make ore. Sp. 17 B
and 17 P.8.

From 20-25.

Chiefly banded Jasper similar %o 15-20. It appears to have more red Jasper than
the preceding phase, and a prominent feature are striped jesper -~ that is, silica
band with both dark purple and blood red jasper in bands. Sp. 18 J from 21 8. and
Sp. 19 J from 24 $. The latter shows the striped jasper.

25=30.

Formation sbout the ssme ag in the previous phase but some wider bands of chert
are coming in, appear to be choaola%e brown or rved by la&p light also 2 bands 1 inch
wide of purple chert with red spot {or maybe about) at 26 8. and notice a band of sam
material 2 inches wide at 30. Sp. 20 J from 26 8. tted Jesper. Speec. 21 J from
27 8. formation. Spec. 22 J from 29 8 with chocolate band.

30-35 f
The drigt comes in from 31-34 . The jasper seems to be characterized by fine banded
rather heavy ferruginous material some of which might be clatwed as 2 ferruginous
graywacke slbternating with bande of purple and strined Jasper from & to 2 inches
wide. Bands of an inch or more are not infrequent. The formation is quite platy
near the drifé. The chief change is wider bands of sillea from 1 to 2 inches.
Spec. 23 J fine banded phase.

35=U2,
T™ig is the base of the Traders and 1s characterigzed by wide bands of red and

striped silica from 1 inch to & inche in width, average 2 inches. Separated by
blue steel hematite. Sp. 25 & and 24 J.

Sp. 26 J, Traders quartzite which at 42 is only a few inches thin (1), about
the width of the epecimens in this seetion. In ather sections attain 12 inchesg in

widdh. 8p. 27 ?ale gschist.

This lower horigzon might be called the lower coarse red Jasper. I have seen
spotted purple Jjasper spotted with ved Jasper in the horizon close to the Traders
quartsite but it is not prominent here.

The spots in the chert conasist both of red spee. and rounded spots of specular
ore all emall. Sometimes the spots persist in the black bands as in Sp. 4l taken
from 13 paces S.

15-20. GChert bands less frequent, darker toward 20. Rock hard snd 8p. 46 rep-
resents the rock where there are no pronounced chert layers.

{Note seys shove iwo itemg beleng in 12 level Brier Hill Section (or slate).

#2 Oross eut Section East of #1 Tunnel, East Central Mine. Section of Traders
Benber .

0-10 paces. Hanging red Brier slate at ). Just below the hanging are two thick
chert bands separated by a thin 2" seam of ore. The chert bands are each about a foot
thick., Spec. 28 J.

From here to 10 the horison is characterized by wide bands of chert of dark
color or more properly ferrgginous quartzits. The iron is concentrated in small
irregular spots and in wavy bands in the darker colored quartz rock.
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Ag you approach 10 banding becomes more definite and some bands of purple Jasper
with spots of blue hematite ware noticed. See Sp. 31. This 1s aimllar to the rock
seen at this wper horigon in the #9 Cross cut. The rock is intensely hard and
quartgite (or quartzose) and the miners say thés hardness is characteristic of this
horison. The rock is dark colored and the ferruginous matter is not altogether
strongly (or sharply) confined to bands but is mixed in the (?) with quartzite
layer. B8p. 29, chert. Sp. 30 , the banded ferruginous zone. When the iron oxide
is in base it is wavy and wraps around - (?) of chert.

10-15.

The upper horizon passes rather abruptly into the middle banded jasper at about
12 paces S. Here the narrow band of reddish purple chert and iron oxide come in
between 12 and 15. Tho bands are usually from } %o 1 fach. 8. 33 J, S 14, represent
this jasper (No. Spec. 32).

15-25

Fine narpow banded Jasper. This section seems to get more fine banding than in
#9 eross cut.

Fyom 20-25, Jasper bands of from i to 1 inch wide become more coimon. The bandse
are reddish purple and some striped,one rather bright red were noticed. Sp 34, 18 8
formadion, from this phasge.

2427 Drift.

2530

Banded jasper bands from fine bands to 2 inches,, average 1 to 1 inch, banding
getting coarser, predominant eolor of bands, reddish purple.

30-35. Jasper, getting coarssr banded. Seam of ore one fooi. Seam of ore at 35 .
and 3% 37 The lower coarse red chert membar begins. Sp. 35 § red Jasper from % inch
tand at 37 8.

At M0, I found some characteristic svotted chert purple red ehert with bright red
gpots. Sp. 35 7. This horizon sesms t0 be characteristic of the base of the Traders
Jasper with red chert bands. Bands from 1 to 5 inches widlh. At base Jasper ls spoited
with red fragment.

At 41 Traders quartsite 10 inches thick at thls secticn. Sp. 37 J.

Curry Cross Cut - 12th lewel, Brier Hill.

0-5.

Hard brown bonded slate almost a slaty Iron formation. The bands vary in width
from + ineh to fine lines. The banding is very even and persistent and the rock is
hard. The rock &5 heavily ferruginous and seems to be made up of alternate layers
of iron oxlde and iron oxids dkluted matter (?) with perhaps a amall amount of
chenigal silica. Sp. H0 J represents this slate.

A% about 5 paces § from the norgh breast of the North erose cul chocolate red
chert bands eome in oceasionnlly. These bands are chooolate red and appear %o be
fragmental or spotted with red gralns of lighter color. Mueh like the spetted
Jjasper in the base of the Traders only the Jasper background is dark chocolate red
instead of bright red. Sp. ¥1 J.

5-10
The rock is quite similar to thak from 0-5. It differs in that the chert bands
chocolate red with blood red spots are more comnon. Thege chert bands are lens-like

and thicker, and thin rapidly. The other banding is also getting common. Red bands
of dark gray and epecular are becoming commoner. ‘here are also wide bands of gray
rook which are not banded prominently. Sp. 42 and 43 J from this section.
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1615 ,

At 15 there 18 a fault strikin? ¥ 80 W, dipring 43°0. Yhe fault plane is nakked
by a anall seam 1 £t of ore and a(saam o§ parallsl fraetion »lanes of gmall throw.

aorizs
The strike of the oross cut is N 35 E. This end {or and) the strike of the rock at
right angles. The rock dips south at 40° from O to 15. Thus the fault plane is
practically at right angles to the dip of the rocks.

The rocks are dars gray slaty iron formaiion with chocolate ehert with red specis
beconing more frequend, enough 8o to call the rock at 15 a banded Jasper. The rock
is black and full of mixed silieca and specular ore. The chert bands are in wavy
lines and lense out racidly.

This rock breaks in much larger fragments than did the Traders. It bresks sasily
narallel to the Joints and the Jointe are clean and not so echaracteristiecally wide
{or maybe red 1) as was the ecase with the Traders. It is falrly easy to see the bed~
ding plain on a fractured joint plane. The chert bands vary from + in o 3 inches,
averzae sbout an inch perhaps and they are characteristie.

A% 15 the other side of the fault which prevent of course geiting = $rue seetion
tho I do mot beliave the thwew 1s very great. The rodk is a banded Jasper with bands
averaging about & to 1 ineh wide and being sbout as frogquently as the ferruginous
layer. Chert bands etlil)l the same chocolate speited.

20-25

Roolx esgentially eimilay , red chocolate chert bands snd alternate with fine
banded material. Some of the darker bands in the finer bvanded material looks like
thin black chert , and by underground light, Sp. 47 J fyom 25 8. Pip of vock %0°S.
at 20 and 25.

e

Pragtically no change. Hard black Jasper with chocolats or (yrobably purple in
daylisht) spetted chert in limes and wavy bande. "ome sonal banding in the lenses
is %0 be nmoticed. Sp. 48 J from 32 8.

30=35 formation wide

o essential change. T:e formey apeeara to be rich fine chert bands and wide
ferruginous sones representsd by Sp. 49 J from 34 8.

35-40. _

RHock essentinlly similar a dark colered Jaspew. The rodk sppesrs to have chert
bands which are nsarly black and otheays that underground look to be dark purplish
red. In general the eher: is turninglor beeomingz) denser and less gpotted but un-
ugual bands are etill apparent showing the red and blue sieel hematite specks.

Spee. 50 4 from about 38 3., reoressnt the iren formation. The pure hematite bands are
not wide and are wavy. In fact this sesms to be characteristic of this Curry for-
metion . Wavy banding and the chert in lems and bands that thicken and thin and are
in genayal wavy. When the cheyt is the chief member of the Jasper, the waviness

giows in the bands of specular hematite. The joint planes are free from red stain
and the rock bresks quite readily seross the banding and parallel tco joint planes.

A coneholdal fragture is aleo quite charasteristic.

4015
Rook similar Just at 45. A banded red jasper above &

blask banded Jasper and at 45 the purple bands

UEw50

Dark hlack Jasper, wavy banding bed only rarely red bands. Bands of chert are
dark colored. Rock scems to be hard by ferruginous, highly ferruginous. Sp. 52 J.
daklke jasper.

At 50 bvanding (1) N 60 W, aip 48 s.
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At 50 maln drift comes in. Prominent set of compressions joins (Joints 7)
making rock break in triangular (or triangles) tetrshedral and rhombohedrsls
Strike of Maln drift at 50 -~ N 80 W,

Joint measurement
Strike N5 W dip 65 B,
# N85 W H h? 3
® HERE ¥ 72 SE

50-55

Black jasper sc far as can be examined. Wavy line of bedding due to thickening
and thinning of chert bands.

55~10

Black jasper as far as I ¢an examine. Could not examine closely as dynamite
is stored in drff¢. Sp. 554, 73 8.

At 8% a sugary white chert. Sp. 56 J. Sp. 57 J. Hanging slate.

Sp. 58 J. Pooct Brier slate. N of fault, main drif$, 12th level, Brier Hill.

Things to ges. Shaft, cross-cut - 15th level. 18th level Cross cut O shaft,

9th lewel Brier Hill.

Hanging slate sxpossed in main drift west from shaft. The formation averages
from 50 to 60 degrees dip. South 1t 1s steeply toward the west end of the level
about 65. In the vicinity of the first cross cut north the formation flattens
conaistently () to about 28° at the point where the drift and cross cut meet.
The following sete of Jjoint planes are found at the shaft.

Strike of drift and shaflt ¥ 59 W.

Strike of formation N 65 W, dip 50 S.

Joints ;: W 80 ¥ dip 45 N. Major
NI10OE " g8 E Cross major
N652 * 63 W " "
K65 W * 4O N Major
¥3¢¥® ¢ Lsx ®

Pogsible slip cleaving strike about N 65 W, dip 80 S.
2 pages with small disgrams followed by several blank pages.
Camp on Sec. 8. ~ 22 & 23 - U5 - 7

17th level Brier Hill.

Drift toward Curry. Shaft in Brier slate . Cross cut breamks into Iron formation
13 paces south of curve. Thence drift aleng formation shows erinkled and rolling
formation with seams of ore. A% one place there ias peculiar looking rock Sp. 59 J.
This rock appears to be a coarsely crystalline carbonate and comes in bands parallel
to bands of ore. It sort of takes the place of rock bands. The formation is wavy
and full of 7 of ealeite crystals and veins of ealeite. Sp. 60 J anothsr phase
of thia carbonate rock. Can it be approximately a cherty iron sarbonate ?

17th level Brier Hill, lst Cross cut south from B.E., Shaft.
Operative (?) rock made uf of blaek snd red bands from 1/32 to 1 inech wide. Bande are
very prominens. Sp. 61 J. This rock which:is soft and - illustrates the
structural tendencies beautifully. The rock dip§ south at about 60°. It 1s effected
Ty Lo &i o ml mmwwmenat T8 e
oy F&RLvang U&DHU'ES&.&. HuBUS
iagram Cross faulting of this cut
with the lower side

The wpper side

Mo bedding faulting later than the cross faulting.
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Thig is illustrated by a vein of quartz and chalcite banded which is faulted
about as the above sketch. The vein about fills a eross fault 7nlane.

Diagram

Is this rock Brier or does it belorng to the Traders %
It is apparent that the bedding Fahlts cut the beds at slight steeper angles
4o ths bedding.

Diagran

On the eroses eut %o Brier Hill shaft there seems to be a green slate interbedded
in the iron formation and lying Just above the heavy chert bed. Above the green glate
which is sheared anc chloritic is a banded gray slate. 8p.628. Succeeded by a heavy
chert layer and then gome thin Yedded iron formation chavacteristic of the Traders
formation. Above this there is slate. It is ' rnossible that this is the equivalent
of the cross formation blaek and red banded roek found in the eross eut faythep
gast. E@ﬂﬂ;ﬁr to settle this question an exemination should be made in other phases
{or planes).

The wavy bedded character and the seams of ore seem $o indieate a possidble ore
body 4n the Traders west and under the present workings. At least 1% ought to be
worth lookinz for.

7th level Brier Hill. Cross ocut in Trader. Breast of cross cut Jjasper.

From breast to ore Arift fine banded Jasper untll you come to shear zone striking
¥ 60 W., divping 53 S. Formation strikes about the same, perhaps more N 6 ¥ . Ted
dip is steeper, sbout 60 .

South of ghear zone you get some thick red banded chert seams fyom 2 to 3 inches
‘but not spotted . Bright red in colar.

The slate contaet comes on the south side of the ore drift. The slate is o soft
banded variety with similar banding to the cross formation seen in the 17th level.
Ite coler la different bul like that of the syoss formatlion it is much folded and
contorted. Spee. 62 J.

A minor drag fold along which s emall quartz zone is found. Strike of planes W 80 W
dip of plane 7% H. Piteh of fold antieline 27 XK.

Sketch of folding.
“his structure could pass into s fault
with 8 side upthrown.
Dagran This side of sketch is salso seen.

Indicating again South side upthrown and
a beddine fanlk,
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Bsyond the soft slates about 15 ft from Tradere contmet there is a hard cherty
phase. The slate im immediate contact with Traders is soft and cherty but there
is not as much evidence of shearing as at other localities.

. Foresgt Mine.

With Robinson walked over the Forest mine. The relations are very interesting.
North of the shaft there is » low ridge of $ypical dolomite. On the south gide of
this hill there is a Jasper conglomerate containing large angular and partially
rounded fragments of typical Vulean iron formation. The Jasper pebbles lock to be
largely Trader but some srotted cherts that might be Curry were noted. However, the
predominant varieiy look to be Trader as it is fine banded.

South of the Hill is the Forest Mine with two shafts. (Later note - above
conglomerate probably Cambrian).

The dump shows a grsat deal of dolomite, some slate typical Trader formation, and
some limonite (or hematite) chert. Also a small amount of conglomerats similar $o
that outeropping just north ig to be seen on the duwmp. The formation contains typleal
blue steel iron formation and small fragments of snecular blue ore. The conglomerate
lying as it does north of the mine and containg jasper pebbles im a limonite quaxrtzite
matrix is very puzzling.

3, uthwest of the shaft and dump about 250 paces as exposure of a conglomerate
with white and red quartzite material. The pebbles are for the most part chert and
guartsite anderinge Thosise o angzular boulders of gquartzite nearly 2 #1 in diameter..
Harely pebbles showlng blue ore or jasper are found. The conglomerate on the mine
dump is similar to the exposure.

There are some pits in south end of the mine and the pits have a Jasper con-
glonerate structure with that seen changing to the dolomite north of the mine. I
now balieve that that conglomerate on the dolomite is Cambrian and therefore of no
slgnificance in the Hurcnian succession.

On the other hand, the heavy conglomerate of chert and quartziee is gquite similar
to that seen northwemsl of Lorettc and is probably the conglomerate at the base of
the Hanbury. Its presumed line ia significant with Robinson's statement of the
vetering out of the Indiana belt of magnetic attraction.

It should be possible to get records of the Forest mine and 1% might throw light
Ty

DommBurensh v FM8 o wd mf ol dov
WA LY REW &Hid Db D VhWAEhs WY »

on the g
7tk level Brier Hill,
10 £t ¥ of shaft is a prominent shear gons in the Hanbury slate, Thig zone ig
merked by a steep (or sharp) flat hanging face on the Soyth ( or § side) and a crush
gone underlying . Strike aeross eross cut N 65 W, dip 68 S,

Sguth of shear the slaty schistosity dips south at high angles. North of this

point it dipd north at about 65 to 80°.

2nd Oross cud in Curry east of Shaft. Footwall of Brier slate is a conformable
confact. At drift rock sirikes parallel to drift. Dip S 70°.

he heavy slate is & gheared black slaie and has a nearly vertieal dip. Uontact
marked by quarts vein and brecciate of the Curry formation. The steepening of the
Curry formation would in part account for its decrease in thickness.

Wegt Vulecan Mine.

Small faults thro south side of Trader quartzite down at 2nd exposure south of
€ shaft, West Vulcen, Strike of Joint planes in which there seems to be slipping
N3 ¥, alp 75° N.

18th level.

The socalled Qurry formation in the drift and eross cut south of C shaft is a
narrow band of red fractured jasper filled with shot of ore. Its south contaci is
plainly a fault and U suspect its N contaet is as well. Vheelright called it
Curry but it might be Traders.
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1 am inclined to doudbt Wheelwright's fault plane being so far north as he has
mapped %t. Probably partly folded and partly faulting. {Can this be Jones Pit
fault 7).

18%h level, Curry , west of Curry shaft.
Shear south contact of Brier slate and jJssper,principal feature in ecross cuts
eagt of ore body relations are like sket$ch -  looking west

The hanging along the ore body where exrcsed ls a shear place and is badly
broken’up. The rgatwall sppears to be conglomerate at the contact. However the gray
slate (tale slate) north of the Traders quartzite have nrobably moved along the
buekling {?) planes which are slippery and greasy.

In fast the foot of the iron formation shows evidence of slipping and has
$0 be timbered.

The ore body shows the customary wavy folding.¥eins and stringers parallel to
the bedding of red carbonate are common. At the exireme west end the mine is
entering a fold which will throw the footwall north. Minor drag folds near this
loeality pitch west.

16 level O shaft. Faull 8 of shaft.
Diagram

Ho guartzite exposed at contaet. The drift between Curry and € should follow
hanging wall. A short distance from Ourry shaft is a cross fracture.

17 level ¢ Shaft.

Last (or east) cross cut golng toward Curpy. Toot of beds mavked fauly
contact No to (or tr) guartzite found. Strike of drift N 15 B, Strike of fault
75 %W. , dip 80 X. South side dowathrown, north slde wpthrowm.

Brier slate contact conformable apd practieally no sign of faulting. Dip of
Iron formation south of fault 55 5. Bip of slate N of fault 60 8.

Diageam in SB; $B% See. 10 Vulesn.
Dagran SW - 8w - 11

Note A. Trench in dark gray Jjasper chert spotted. North end of trvench shown some
brown bandsd slate,

Hote B. Brier slate folded and marked previocusly seen on btraverse with Smith and
Robinson. In one -lace strike of schistosity N 45 W, Hear here, minor folds
visable. Sp. E2. Axis of minor fold N 55 W pitch 50 E. plane of axis nearly vertical
or steep dip W, Measurement on a few small folds only.

Note C. Pi% dump shows mabked 4lates and jasper with purple gpotted chert bands
of typieal Curry type. Can see rock in pit and it looks to be slate, probably close

to contaet. Plate iz marked and poasibly fault zone is elose by.
Note D. Small outerop of irvon formation. Strike H 70 W. Impossible to say whether
Trader or Curry.
¥ote E. Pit in jasper. Material breaks into small fragments like Traders but

chert bands are spotted and more typigel of Curry.
ﬁiagram of = cavs.,

Sketeh of section of # 1 shaft cave below pit W. Vulean mine.
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mottled streak (7)
The hanging of the Curry ovart in this exposure is a marked notched -
and red slate overlain by a black slate. There is apparently a fault in the
hanging but its rosition is not possible to loeate. A great desl of late
caving has taken place making observation of doubtful value.

M 8% 4, Norway.
Dolomite in an 01d R.E. sl north of northeasterly, Norway mine rit. Minor
syneline b f4 across nitches west 25°. Strike of fold axis N 75 W.
Sketch looking E . Strong fold and small fault on 8 side

Some small structure interbedded this side (1) of a
fault structure.
Norwey FPite. General remarks.
The foot wall along the N. side is not well ex-osed. It can be inferred to be
talus (7) and dclomite. Pite cut by big fault. Strike ¥ 75 W. Dip S 58°.

Wost of where fauld enters § side of vit the hanging of the pit and foot are both
dolomite. Bast of here the hanging wall is Brier slate. Near the eant end a dike
ghows wp on footwall ﬂsldﬂ apparently striking ebowt pavallsl with formation and
dipping 8 at about 60 . The dike appears to be offside in one place with the east
side thrown back 10 or 15 feet. Ip. K 5 - dike.

Groens Pit, Horway.

Pit in typleal Ourry formation. The north side is the foot gide amd the formation
in geneval dips south at about jﬁo angle. The footwall slates sonformebly beneath
the Jasper are exrosed in Basbara {(or Barbour) pit to the north.

Contd. Near the east end of the nit the formation swings around and strikes ¥ §OU.
In the mein part of the pit the sbriks is N 70 E. The slates in Barbara pit are
intruded by a dike, Sp. K 6. The hangling wall side of the Babara pit is a tremen-
dous () fault with a shear and crush zone 15' or more wide. Along the erush zone
later guartz infiltration has takan place. A cross section of the Barber and Green
pit ig  about and follows looking wast.

Disgram
®he farlt plane is nearly vertisal and follows the south end of the pit.
Disgranm. Oross section Norway Mine. #8 Shaft.
) " % #9 Shaft
" Drill hole from Barbara Pit N.
®  Oross section Norway #t Shaft

A

-] " ] B He 44
H*’.

" ®  of pnew ghaft on Eragon Seetion. (No diagram, but one follows
on next pege with no loeation or explanation given.}

Magnetic readings South from RBast Vulean. Normal secale

continued on next page, with a dlagram in vidinity of Sturgeon River. Which ex-lains
the one stated next above.
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Diagran. Cross seetion of West end of (ninnegec Mine. Note. This seems %o
prove existence of post Camlrian faulting.

#E hole 150 W of #3 shaft. Sandstone TU f%¢.
15 £t from 33. Total denth 241 - S8 to 20 ?  S8S and ore - 241,

Quinnessc mine = Loagitndiaal section,
Cross section - Quinnesec mine - #1 shaft.

e shatt. Ruinnesec.

i»‘iﬂo 3 &ﬂ-{l !';' ana:;ﬁs SYross aucums BB:&‘&HD&&LL@' B.&m& 45 ff) 1.. wm h. UN BKﬁﬂuﬁB
to 9th lewsl in ¥o. 2 shaft, 10%h love] in Mo, 3 shaft and 2nd level in No.k
shaft. Average dip No. 2 shaft 50°N, “o. 3 shafi 60°N. ore widened until 50!
horizontal ¥o 2 and 3 ghaft,

In all cases siratigrachy 1a the sams - wed slabe, ore bed, tals slate,
dolomite.

Opass ssction of 4rill hale ssat of 014 Quinnesec mine. Note. Drpill hele 47
is 520 £t east of #1 shaft. The cross section of drill dole, strike N 20 E,

Cross semtion of #4 shaft, showing post Cambrian faulting aleng dolomite tsle
slate contact.

2 pages of rough dlagrams in badk with 1idtle descripiion.
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I

24 pages mostly blank, & few having a lot of figures which are meaningless.
The Sections, Town and Range gsiven have no meaning. Avparently intended for
uge and then the book was used for something elsge.

Golden Age. Shaft cost 125 per foot according to renort to state. Expenses
¢f mine, actually cost (?) 325 per foot, should cost $40 per foot. Are bdullding
new 3rd mill. '

Slate Mining Co. being (?) Good property — lead silica instead of gold.

2 pages of figursa.

Contract let for dkaft house and mill and no specified time for completion of
work. Uontrgotor has only 3 men working and Frame is not up yet. Mill started
in August. Conumbbe - - 34 x 150 F¢.

Same slowtng (1) work in building. Shaft house above built in ravine and
hole dug in hill for shaft house. Sets all the drainage of the county. They
have no machine shop and only a small blacksmith forge and anvil. No drill
anvil, Small 400 £%. compressor esleetrieally driven. Small hoist, steam driven.

2 small washing pumps.

Cottages. One coti.ge for laborers (?) one for amith. 3 room shaeck and office
for Supt. 1 brush house, snother building. Cook shack. Small storehouse,
gaw nill. Mill is estimated to cost $35,000.

Only - record of mine map. No geology nor stope map. No record of
produetion or costs.

Table I. Showing value per ton of 23 assaye %aken on tunnel level. Gold dollar
vein. Copled from old stove map at mine office.

014 map shows only a tunnel level under stoped - . Yolumn of figures.

Width of vein along atrike on old stope map. Left drift.Column of figures.

Bight arift, wldth of vein in sach. Column of flgures

The assay and data obtalned from old stope map shows working above tunnel
but valuable as showing average width and grades of ore sboped and mined undey
Abernethy.

They have no map of present level and shaft, nor any map, and no basis foy
estimating value of ore.

There is one map showing part of working but no complete record of stoning.
Mr. Abernethy stopping (stoping) ore(or one) bloeck 200° long, stopped to surface
sbout 160 ft. high. Albernethy) stoped 200 f¢ bt £t up to tunnel level. There are
othey stopes of which there ig no record made. Hr. A. left rroverty and prin. fo
Stephen Cummings (7). Mr. A did considerable other stoping not shown on available
maps.

Mr. A, thinks ore on em level is better greade than 1t was above on both levels.
South strata is regular. North strata more bunchy dbut & moww wider . North
end hag been explored more than gouth end.

Above notes are spparently in the handwriting of L.P Barrett.

Section 20, T35 N, R 6 E. Iot 1.

Burface is composed of 2 continuous swell of beach ridges, extending in a general
E-W dirvestion with the exeception of a bluff of limestone near the south edge. The
elevation of the biuff is about 50 to 60 feet above L. Huron. The surface slopes
north from the foot of the bluff. The bluff forms a sharp peninsula extending

nearly west. Ledges of limestone are exposed along the top of the bluff for about

20 paces. The surface rises southward from the bluff to the central ~latesu of Adans
Point. The soll 1z generally to strong or coarse for farming purposes. Host oflot 1
is covered with dead cedar, spruce and tamarack, partly down. The ceddr would make

good post and tie timber, though most of 1t is too small for this.

The area of limestone having an elevation from 50 to 60 feet below lake level

is small but it is possible that there is a considerable area along the face &fthe
bluff of sufficient elevation above lake level for quarrying.
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The gravel is generally too coarse for ordinary purposes. The same is true of most
of the gravel in the stronger beach ridges, some being a mass of limestone shingle,
rubble and pebbles, with no fine material. The amount of such gravel 1s enormous.
The lake shore from Swan Bay to Preeque Isle for a half to a mile inland is one
continuous series of beach ridges.

Lot 2. The surfaece is eomposed wholly of beach ridges of gravel, rubble and
shingle. The surface slopes northward from a general elevation of about 30 to LO f%.
No ledges of limestone are exposed anywhere and considering the generally low-lying
popition of this let it ie probable that there is little limestone economically
quarryable. The 8B vportion 1s the more promising, but it is possible that the sur-
face is sufficlently thim over the whole southern thizd for qusrrying. Portions along
the east and HE =1Je of Lot 2 are covered with desd cedar, spruce, tamaradk, etc.
The cedar is suitable for pests bud generally too small for tles. Most of the re-
naindey has been burned ¢lean and is now covered with growth of poplar and birch
5 to 10 £t high.

The s0il is generally stony and gravelly with sand eérips especially in the
southern part. It ie poor for farming. The gravel is composed largely of limestone
and generally ls $oo coarse, helng composed chiefly of beaeh shingle and rubble with
1ittle fine naterial. Some of the gravel however appears to be of falr grade.

Lot 3. The surface is composed of beacg ridges and it varies in elevation from
lake level to appavrently about 35 't above. Most of the lot is probably not over
25 fest above the walter. No rock is exposed and it appears that the drift is too
deep everywhere in this lod for gquarrying. The northwestsrn part conteins a fringe
of Yorwny pine near the shore and some growes of mmall spruce, cedar, balsam, ete.
The remainder of the lot is covered by poplar and bireh brush. There are a few patches
of light sand and gravel soils, but most of it i1s too stony and coarse for farming
purpeses.

Sm SBi. The surface is relatively flat, being a part of the central platesu
from 60 to 70 £t in general elevation above Lake Huron., No ledges of limestone are
exposed but the abundance of angular boulders in rlaces indicates the pPesence of
rock at slight depth. It is probable that the drift is not generally excessive in
this forty. The limestone bluff of Lot 1 orosses the NW corner of the forty and then
voers to the southeast into section 29. Soil poor, sandy, gravelly and sirong. Poplar,
bireh windfall in the northern part. Foplar-bireh brush in the remainder of the forty.

$ 1. Ses. 21, T35 K, R6 X,
face composed of beach ridges running NW=-SE to M-S, General slope BE-NE. Eleva-
tion neay the west line about 4O ft. Rock exposed near waters edge and it 1s probable
that limestone is at slight depth beneath the rubble in many places. The amount of
quarryable limestone above water level is apparently small. Soil stony and very poor.
Timber thin, poplar and birch brush with gome dead cedar, spruce, etc.

Lot 2. Surface similar to that of Lo% 1 but there is a four foot ledge of lime-
stone at sbout 10 feet above Lake Buren, a few rods from shore at Adams Point. Stone
is probably near the surface in other places to the south., Bock runs under water
along the shore. Soil stony, coarse and poor. Surface is covered largely with dead
cedar, spruce, balsam, tamarack, bireh. Cedar sulSable for posts but generally toe

small for tlea.

Lot 3. “onditions are almost identical on this lot with those on Lot 2. The gravel
{8 generally too coarse for generzl use.
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Iot 1. See. 28, T 35 . R 6 E,

Surface covered by beach ridges of shingls, rubble, gravel and sand, running
roughly HW-SE. General slope E-NE., Soil %00 stony for farming or for nasturs land.
Limestone is probably at slight depth in places but in others there is considerable
overburden.

Lot 2. 8urface covered by beach ridges of rubble, coarse gravel, ste. “enaral
slope E-NB. Ridges run NW-SE. Soil poor and stony. No timber. A bluff of limestone
occurs aleng the west side of Tot.l. It reaches an elevation of zbout 70 £t above
L. Huron. It is probable that limestone is at slight depth in places beneath the
beach rubble, especially along the front of the bluff. Ho timbey. Poplar and bireh

'l&rnah o flum Aty &4 m}qn«l P 3 P nqni m-l v} MR e amaiins bomswaalr hoaa haan
hurned.

SW: HB:. The surface of the NE half of this forty is composed of beach ridses
extending in s FVW-SE direotion. The general sldepe &8 E-NE, The southwestern half
has a varied surface, belng composed of ridge depressions and low bluffs without
regular arrangement. The maximum elevation is apparently aboub 50 fest. The soil
variss from sand and gravel 4o ruhbbls and bouldews. It iz %00 light ard vorsus
for general farming. The sandy areas may be suitable for pasture.

The limestone bluff of Lot 2 ends Just before reaching this forty and there is
1ittle or no sizn cf limestons near the surface exeerting near the shore of L.Huron.
Ezeept near the eenter of the forth, the timber growth is poplar end bireh brush. There
is a few acves of dead codar.

NB: NMW:. The surface is relatively flat and has a general elevation of about 70 7%
above L.Furon. At the enstern sdge there is a blwff of about 15 to 20 feet along
whish thewe sre esposures of limestone. The flat platesn ends on $he south in twe
oy more drift terraces. Westward and northward the platozm extends into other sec~
tions. low ridges of limestone are smposed near the nopth line of she foryiy,showing
the geneyrally light drift cover. Near the southern and western edges of the forty
the soil is gravelly and less bovldery, indlcative of a thicker cover of drift,
though tracts of angular boulders here and there indicate that the arift 1z nrob-
ably not exesasive. This forty undoubtedly contalne s large amount of limestons.
Pimber - popiar and birch brush 5-10 £t high.

¥.W.2 N¥W:. The NE half is 2 level platean, the continuation of that deserived
avove. To the southwest, the surface desgends in $wo strong dbluffg 10 %o 20 £4 high.
The geneyal slope in the SW half of the forty is southwest. The elevation is about
70 £3. shove L. Huron in the NE half and from 40 to 60 £4 in the S¥ half. Boulder
tragte of limestone indicate the presence of ledges at slight depnth in some plages.
Some ledge nesr the surface. It is probable that the aversge thickness of the drift
on this forty is nod excessive. Tha timber growith is poplar and bireh brugh, The
goll 1s %00 poor or stony for farming.

Demming mine. All water pumed from ereek to mill. Some guestion in my mind as
whether creek will be adequate the year around. All material has to be hauled by
$ruck or wagon Y0 miles from manuftr () over limestone (?) roads.

Property is egquinped with eleetrie powep, holist and pump by aly generated by
eleotrienlly driven comnresgo® - )'n:mrgn‘t‘! nund Imﬂspi 8l tv'ma 10
10 x 14% and 17 x 14" air.
N, developmen$ east of shaft on Arrow Creek
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Iron County Bomks -~ Specimens 25371 - 25707

The specimens included between the above numbers are slmost without excevntion
metamorshoged or otlierwige alterad. In many cases tis gpecinens are ;robably nod
representative of the are from which t szen as many are looge fragmen&s which have
been more €%rosed than the rock mass or veprosent mervely the weathered exterior.

The bulk of the rogks in th> area of collection are dlotite schists, of varying
proportions of biotite and quartz and with textures varying from schistose to
quartzitiec nature, graywacke, slate, granits, hornblende,schist, greenstone and
groenstone szhigd, also irvon formstiocn. The $erm graywasks is here used to denote
a very dark elastic rock which cannot he slasuified as an arkose or gquartzite, but
whieh hos undergone gsufficlent metamorphism to produce a hard dense rook, in sonme
instanees schistosity has been produced. The greywackes are compozed generally of
fairly large rounded quartz grainsg with subordinated feldspar and firmly cemented
with micn, chlorite ote.

Gyeenstone refers solely %o an altered basic intrusive or extrusive. If schis-
tosidty has been produced the term greensione schist is used. The diotile quarts
roeks appesy to have been chiefly produced from 3ediments such as glate or impure
sandstonas. The origin of the hornblende sehistas ig provdematieal. Some evidence
of igneous origin is present dut even these amphibolites could have an origin in
an impure sediment. GCrsenstones and greenstone schists are presuned $o be of
igneous opigin,

Iron formation present is mainly chert, or an imiimate mixture of chert and
aldarite with some limonite and hematite,

25371 -~ Hornblende schist

25372~ lica schist (blotite)
3 - Mica sobist (biotite)
4,5,6,7 - Biotite schiat.

25378 - Ypaywacke. Consiste chiefly of guarts grains, sub-angular to rounded. 4
fow feldspar grainsg are present. Chlorite and secondary muscovite are
nrepent in fine shreds. Hematite is present in large amounts, but is clearly
ghown to be an alteration from magnetite dus to weathering. The hand speci-
men shows a dark gray to black central portlon while ths exterior portion
is reddigh due %o westhering. The rock 1s non-schistose but has been
erushed %o aonue extent developing "morter®™ structure and wavy extinction
in the quartz grains.

25279~ Schistose Graywacke. Very similar to 25378 exeept for achistose character.
The gseetion iz cut neross the nlanes of schistosity showing tha structure
vory well. In addition to quartz and feldspar, chlorite and secondary musco-
vite are vresent. Hematite (after magnetite) is abundant. Linmonite is also

o Hil o wed cuunll  mdomrs sadvsmem aars rc alhnAmmens owws eoan an v i
‘v.aa- * VE UOS VUL BB UAN T m*“ w‘l fl;h.l‘ m&ﬂkw Wi O T 'r}& LWLy o

25380 - Perruginous miea schist (blotite)

“5381~-2 - Biotite schist.
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25383 = Schistose graywacke. Crushing has been more pronounced than in the cage of
25379, with the result that the rock is finer grained and more granulation haa oc~-
curred, producing a more definite morter structure and other strain features. In
addition to quarts which is the chlef constituent, various kinde of feldsvars, or-
thoclase, microline, migro-perthite and plagioclase are present. Magnetite and
hematite are abundant, limonite and pyrite are also present. Graphite may be
present as long stringers, but this is difficult to distinguish from finely granu~
lar magnetite. Stringers of chlorite and secondary white mica also occur.

25384 Forruginous mica schist

25385 - Schistose graywacks. A dark grey to black rock, gemerally dense, but with
rounded grains of quartz visible to the naked eye. Under the miecroscope the rock is
seen to consist largely of quartz grains sub-angular to well rounded, with some
orthoclass, nmicroline, migro-perthite, and plagioclase. "econdary muscovite, chlorite
sbundant magnetite and some hemstite (alteration) are present. Also limonite. Feld-
spa¥ grains are fresh and but little aliered. Strain effects are however visible in

guarts graing and granulation has occurred.
25386 - Schistose graywacke
25387 - Caleareous slate

25388 = Calearecus slate. A dense mixture of keolin, pale green chlorite and caleite.
onsiderable apatite is present, also a few grains of hematite {after magnetite).

25389 - Cherty iron carbonate (iron formation).

25390 - ilato. in aggregate of kaolin, bleached blotite, pale chlorite and quarts.
Several grains of pyrite are present, alsc limonite after pyrite.

25391 - Greenstone schist. Consists of numerous small lath-shaped crystals of
plagioclase, kaolin, pale chlorite and bleached bilotite. Magnetite, hemstite and
pyrite are present in emall amounts. The rock has undergone crushing and alteration.
25392 - Gneiss. Uomposed chiefly of quartz and biotite with subordinate feldspar.
Although banding has been set wp in the rock the feldspar is clear and unaltered.
Some bleached blotite is present also magnetite and a few grains of 2ircon.(2 slides)
The small amount of feldspar and its fresh character indleates possible sedimentary
origin.

25393-4 - Biotite schist.

25395 - Caleareous slate. A dense mass of kaolin, caleite, pale chlorite and much
apatite. The aratite shows berlin blue interference colors and bi~-axial character.
It occurs in eracks also scattersd thro the body of the rock. The calcite iz regu~

larly distridbuted as small graina, probably resulting from alterstion rather than
infiltration. Pyrite, magnetite and hematite are present.

25397 ~ Slate
25398 -~ Feryughnous Talc schist.
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25399 - Banded ferruginous quartzite. Consists chiefly of quartz and hematite with
muich shredded gecondary wilte mica. A combined morter and mosale structure has been
gset up. The hematite 18 secondary after magnetite which is present as a core in most
ingtances. Several grains of tourmaline were identified.

25400 - Eornblende schist. The section is ocut aeross $he planes of aschistoslty and
ghows thB® chief constituent to be fresh green hornblende, the erystala?eing arranged
in parallel fashion. Quartz i1s the other atundant constituvent and some plagioclase
is present. The fresh green charscter of the hornblende, the associated minerals
and their relationships, point to an igneous origin for the rock.

25401 - Hornblende schist.

a5h02 Hornblende schist. Seetion parallel to the planeg of sehistosity. Rock is
similar to 25400, but finer grainsd. The minerals ars green hornblends, quartsz and

rlagioclase feldspar. Caleite haz developed in small grains throughout the rock
and oracks are filled with ealeite and guartz. A little magnetites is present.

25403,4,5 = Hornblende schist.

25406 - Amphibolite. The term amphibolite is here used for a massive, non-schistose
rook consisting mainly of hormblende with some quartz and feldspar. Thay(amphibolites),
have undergone some crushing and are bellieved to represent transition from gabbro ép °
diorite to hornblende schist. Evidenes of this is shown in 725407. The plagioclase

is andesine or possibly labradorite, few sections being available for testing.Several
readings taken gave sbout 65% Ab - 35% An. The hornblende is zreen and fresh but

hag undergone some granulation. Some magnetite 1z present. The minerals present

and thelr relationships indlicate this roek to be of igneocus origin.

25407 - Hommblende schist. Similar o 25400 and 25402 but finer grained. An "eye®
that has escaped crushing is similar to 25406 hence shows the sbove to be an inter—
mediate stage.

25408 - Hornblende schist

28409 = Chert

25410 - Hornblende schist

25411,12 - Hornblende sohish.

25413 - {’:al;:atmm biotite (7) schist (hornblende 1)

o5kl - Hornblends schist. A fine grained ageregate of green hornblende, quartz,
vlagioelase (Andesine), calcite, magnetite, limonite. lLarge hypidiomorphic crystals
of andesins (or Labradorite) are present having escaped crushing. Igneous origin.

25415 - Amphibolite. Similar to 25406, exeept for smaller amounis of quartz and
larger smounts of olagloclase (Labradorite, 4b 50 - 4n 50) igneous origin.

25416 - Basalt. Consists of small rounded granules of augite enclosing lath-shaped
arystals of plagioclage. A few phenocrysts of plagloclase {Bytownite) are present but
these lack idiomorphic outlines and appear to have formed in a not very fluid magna,
hence &ikxmx two well defined generations of crystallization are not present. There
are no vhenoerysts of augite. Limonite and chlorite are present and magnetite in
very small grains is seattered through the mass.
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25417 - Hornblende schist

Eﬁhls - Altered pegmatite. The rock appears to have hesn originally comrnosed chiefly
of feldspar which has been almost completely altered to a mixture of kaolin and
gericite mica with o little calelite. A few grains of anatite are present in craeks.

25419 - Amphibolite. Composed of green hornblende and plagioclase feldspar in sbout
sgual proportions. Brown blotite also present in some instances intergrown with horn~
blende. Some of the hornblende has been altered %o a pals greenisgh, amphibole and
possibly chlorite. Quartz is sparingly present. Accessories are pyrits, magnetite,
hemgtite and limonite.

25&20 -~ Amphibolite. Similar to 25k19 exgept for larger amounts of hornblende and
nore abundant quartz which is vaiformly dleiriduted in small grains. Some of the
hornblende i3 bleached to a pale amphibols with the devslopment of magnetite, hems~
tite and limonite. Large masses of chlorite have also developed.

e

25421 - Hornblends schiss.
25422 - Quartz mloa schist (zradstion to gneiss)

25423 -~ Quarts mica echigt. Composed chiefly of quartz grains with abundant biotite.
The bulk of the quarts grains are emall but numerous "eyes® composed of large grains
in 2 mosalc arreangement are present. A few feldspar grains are nresent. These are
partially sltered to kaolin, ealcite and quartz. The biotite is greenigh brown, con-
tains inclusions of Zircon, and Iin plages has altered to chlorite. farnet is abune
dant. Some of the erystals are almost perfect hexagons. Magnetite is not abundant.
One grain of pyrite noted. Thls rock hae the arpearance of having been formed fron
an impure sandstons.,

25424, 5,6,7 - Biotite schist.

25428 - Granite

2529 - Huscovite bilotite schist.

25430, ~ Branite. Fine grained, quarts, orthoclase, plagloclasa (appears to be
cligoelanse), blotite, some of which has bleamched, some altered to chlorite. Sericite
has also developed iln the feldspar. Numerous inclusions of zircon ocecur in the bio-
tite. Quite u few grains of apatite are present, also magnetiie, pyrite, hematite,
limenite aad osne grain which aprears to be ilmnenlts, & white decomposition product
having appeared.

25431 ~ Granite

25432 3 4 - Biotite schist

25435 - Granite

25436, 7 = Bintite schist

25438-Granite

25439 -~ Granite ~ gnelssiec , probably igneous.
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25440 ~ Gnelss. ¥Fine grained. The orthoclase is clear and difficult to distingulish
from guartz. A number of small grainsg of microlins are present also placzioclase. The
blotite is greenish-brown, has been bleached in places and soms chlovite has develop-
ed. Bonafderable zircon is pregent in fairly larze grains. Epidote and titanite

may also be present. Other accessories are magnetite, hematiie and spatite.

25441, BEpidote gneiss. The most sbundant mineral present is quartz. Feldspar is
subordinate snd in the slide is confined larzely Vo a trisngulay vein-like ares in
the central portion of the section. Biotite is avundant but aot uniformly distributed
thro the rock. Possibly the rock has undergone some motamorphlism to account for the
irregular distribution of minerals. Strain shadows are howsver not apparent. The bio-
tite s greanish brown and some 1s blsached. A large amount of epidote is present
which may have been derived from feldapay although bintite 18 a posesibility. The
epldote is associated with both feldepay anl biondlte and is regularly scattered
through the slide. Considerabls anatite ig vnresent generally in the portions where
the feldgpare are concentrated. Megnetite {8 the only other accsessory.

2582 - Granite
25443 ~ Granite - fine grained.

25l - Diorite. Zssential constituents present are hornblende, andesine and biotite.
The hornblende is brownish-green bubt in places has bleached to a paler amphibole. :
The hictite is brown and in plages 1s bleached and altersd Lo chlorite. The feldspar
shows pericline twinning in combination with the albite law., Conbinations of the
Carlsbad and albite twins are also in evidence. Clalcite has developed in the andesine.
A fow groine of guarts are present. Accegsoriss pregent ave apatite in large grainsg,
fairly large gralne of titanite, pyrite, hemalits, Zircon, magnetiis nay be present,
hut the black meatlllie minersl arvears to he ilmenite, largze amounts of brownlsh
leugoxene having formed.

2545 - Biotite schimt

25446 ~ Gabbro. The chief constitusnts are labradorite and pale augite. Portions of
the augite are however brownisgh and pleochroi¢. This may be partial alteration %o
hornblende. Some alteration to chlorite has also ocourred. Blotite is present alse
bleached, Caleite has developed in the lebradorite. Small awounts of pyrite, magne-
tits, hematite and apatite are present ag accessories.

25447 - Biotite schist.

25448 - @ranite

25410 « Bintite sechist

25UK0 ~ Cneles

oBk5l - Biotite sehist

sraniie

251),.52 - Oranit

25483 - Rictite schist
25454 ~ Granite stringer in biotite schist.
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26455 - Aplite. This is a fine grained hichly acid rock consisting of quarts,
orthoclases, awld plagloclase, miero-perihite, large amounts of mleroline and miero-
line nierc~perihite. Portions of the section consist of large graina of feldspar
and quartz. A smgll amount of greem bloitite is present. Accessories are pyrites,
hematite, tiltagite, apatite.

2546l - Hornblende granite. Contains orthoclase, acld plagioclase, quarts, blotite,
horablende, magnetite, ilmenite, sericiis, chlorite and bleached hornblende.

25456 - Bictite schist

nrety e

25457 = Horuvlends sculsd
EEL5E - Weathored granite
25489 « Granite.

25460 - Granite

25461,2 - Biotite sehist

25467 ~ Gabbro. Augite basie plagioeclase, biotite in plaeces intergrown with augite.
Augite in places altering to brown hornblende. Feldspar is fresh. Some apatite.

25h6l - Out of place. Sse 2nd specimen ligted above.

2EUES ~ Aplite. parts, orthocluse, albite, megnetite, considershle hematite, some
apatite and s few shreds of mustovite.

25466 « tuartsitle biotite schist
25467 - Biotite schist.

25k68 - Granite

25470 ~ Quartzitic mieo schist. Non schistcse and in hand specimen appears to be o
fine grained guartrite. Undsr the microscope quartz and secondary white miea arve
gewn Lo be preseut in about equal proportions. Considersble green bictite is present,
also a little magnetite and hematite. This rock is believed to be of sedimentary
origin becmuse of the interstitial character of the mics which may have been derived
from the argillasecus cement of a sandstone.

25h71 -~ (2 slides). Diorite intruding syenite ?. The hand specimen shows a contact
between two different rocks. Bothk are badly altered but the faet that the syenite 7
hag been slmost completely changed to = mase of kaclin, seriocite, cslcite and a pals
chloritic mineral. Considerable ilmenite is present. The diorite is finer grained
and less altered, some falrly fresh plagioclase (andesine) being present. Some quarts
is present and considerabls calcite has been developed. Ferromaginesian minerals have

besn converted to chlorite. Considerable magnetite is present.
25472,3 - Biotite schist.
254 Th - Quartzitic biotite schist

25475,6 - Elotite schist.
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25477 - Caleareous slate. Only a small central portion of the reck has not been
leached of the calcite. Teste with acid indieate that the rock is not entirely
carbonate, although it has a crystalline appearance similar to marble. Under the
mieroscope the rock is seen to consist of much kaolin and muscovite mica intimately
mixed with a large amount of calecite filling cavities and cracks. The rock contains
many eyes about which the lamellae have been pressed., These eyes consist of Kaolin
and caleite. Originally they may have been feldspar crystals which reslsted the
initial erushing but later were changed by percolating waters in the shattered rock.
Yory 1little quartz is present. Several grains of zircon are present.

gg“zg‘-n- ) " . e A L% - * o ANy 1 anall

25479 - Arkose. Rounded to sub-angular grains of feldspar with subordinate ¢
imbedded in a matrix of chloritie material and kaclin. Hematite, magnetite and
apatite are accessories

25480 - Quartsite

25481 - Gray slate. A fine mixture of quarts, white mica and kaolin. Accessories
ars macanetite, hematits, limonite,
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25482 ~ Aplite. Badly weathered and much white miea, Kaclin, calecite and dolomite
(rhombohedrons) have been developed. The main constituents are quarts, orthoclase
and plagicclase. Sonsiderabls hematite is intermingled.

25483,4,5,6 - Aplite.

25487 - ﬂlank slats. A very heavy dense rock of an irresolvable charagter. The only
congtituent that can be positively identified ie limonite which is abundantly dle-
tributed thro the slide. A small fanlt is present with a displacement of 7 mm. and
& throw of 35 mm. The fault crack has been filled with limonite and graphite. The
fault is readily seen because of stringers of graphite darkening some of the layers.

25488,9,-90,1,2, Slate.

25463, 4 - Cherty iron formation.

85495 - Biotite schist. The principal constituents are green blotite, quarts, calcite
chlorite and limonite. Cracks and cavities developed by initial orushing became filled
with quartz, calcite and chlorite. Later stresses developed strain structures in

the quartz. This rock is belleved to be of sedimentary origin because of the large

amount of blotite present. It is unlikely that such smounts could be developed from
an agid extrusive.

25496 - Chert
25497 ~ Cherty iron formation.

25498 - Banded cherty iron carbonate (cherty iron formation). Consists of erypto-
erystalline gralns of chert with a great abundance of minute crystals of sideriie.

k3 Py i e e om - ~ x >
Banding is present dus Vo concentration of hematits, limonite, slderite and graphite

in certain layers. Quartz has been deposited in small veins throughout the mass.
25499 - Cherty iron formation (iron earbonate).

25500,1 ~ Slate.

25502 - Aplite.

25503 =
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2550k - Slate

85505 = Perruginous chert (iron formation). This roeck 1is so dense that the bulk of
i1t is irresolvable, but seems to consist malnly of chert. Larger cryatals of limonite
and magnetite are in great abundance. Limonite is the more abundant of the iwo and
many of the graing have a rhombohedral character, indicating that the limonite was
probably formed from siderite. Chlorite is abundantly distributed and in large masses
in cavities which also contaln white mica and quarts.

25515 - Bagalt. The ferromagnesian constituents have been entirely altered to a mass
of chlorite and limonite and magnetite. This matrix encloses small unaliered lath-
shaped erystals of plagloclase. A few small graine of fresh olivine are present.
25506,7,8 ~ Slate.

25509 - Cherty iron formation (probebly earbonate)

25800,1,2, - Slate

25513 - Aplite

25514 ~ Slate

25515 ~ See top of vage

25516 - Bagalt

25517 - Slate

25518 -~

25519 - Bliotite schist
25520 ~ Graywacke
25521 -

25522 - Slate

25523 - Quartzitie mica schist. This might also be called a micaceous, chloritic
quartzite, since the most abundant constituent is quartz. White mice and chlorite
are almcet as sbundant. Considerable ecaleite has been developed, a few gralns of
apatite and plagloclase are present., The rock appears to have been derived from an
impure sandstone.

2552l - Arkose. Large sub-angular to rounded quarts and feldspar in a matrix of
sualler quartz grains, chlorite, white mica and calcite. The feldspar grains have
vartly altered to seripite. Stress has ocourred after cementation of the rock as
ghown by wavy extinction in the guartz. gralins.

25526 - Graywacke. Very similar to 25524, Sub-angular to rounded grains of quartz with
a few fleldspar grains. Sericite and ealcite have developed in this latter. The

cement consiasts of quarts, feldspar, greenish brown biotite, muscovite, a little
spetite and ilmenite. This specimen shows contact with elate.

25527 = Arkose.
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257528 - Quartzite.

25529 - Arkose. This rock is similar in compesiticm to 25526, In hand specimen
however it 1s gresnish. This is prchably due to prescnce of green hornblende and
chlorite. These two latter with secondavy whbite nmica and quaris form the cementing
material. Ilmenite 1s present. A flske of gold is present but it is impossidble %o
say whether it was Imbedded in the roek or not vecause of the faet that the section
wag broken up in the making and the zold is not in contact with any other minerals.
25530 - Graywacke. large angular to rounded grains of quarts and feldspar. The
feldsper grains have been largely altered $o calcite and sericite. The cement ig
quarts, calclte, white mica and green hornblende.

25531 - Arkose. Simllar to 25529 and 25530 exeept for presence of more feldspar,
oslele and magnetite. Other accessories are apatite, hematite and Stourmaline.
Chlorite has developed in some instances from hornblende.

26532 - gzatita shelst

25533 - Quartsitic mica schist(biotite)

25534 - Hornblende schish

25535 - Slate

25536 = Chert

25537 - Hornblende graniie. The hornblende has been lavgely altered to chlorite and
in some instances to tremolite 7.@rthoclase, perthite and plagioclase are present.
Sericite has developad in the orthoclase and calsite in the plagloclase. For this
reason no determinations on the plagloclase were nossible. Biotite, fresh and bLleached
is present. Apatite ia present.

25538 -~ Gnelss

25539 ~ Slate

25540 - Aplite

25841 - Black guartzite
25542 - Micageous quartsite
25543 - Slate

25544 - Biotite schist
25545, 6 - Plate

25547 ~ Cherdy iron formation
25548,9,50,1 - “late.

25552 - Garnetiferous mioce schiast.
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25563 - Mica Sehist
25554 - Slate
28556,6 - Slate
25557 -~ Quartzite

25558 - Black silicious slate, Kaolin, quartz, white mica, tremolite 7, calcite.
Veins of caleite and quarts.

25559, 60,1,2 - Slate.

m::g-z = Guartzose forrusinous chert I SN S 1 A wnan P S S U
2 T WhEEIVAUBE OTTUSAROUS WGV A0FT DL« & Au%u.vq vanded mixture

™ S
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of quartz and chert . The cherty perti ns cortain much limonite, hamatita and mag-
netite.

25564 ~ Slate

25565 - Chert

25566 -

25567 - Biliclous slate

25568 Greenstone. Altered basals.

25569 - S1licious slate.

25570,1,2,3,4 - Granits.

25575 - Aplite {phase of granite)

25576 = Granite.

25577 = Hornstons. A dense matriz of chert or gquarts with larges coancent
sericite. These were probably formerly fnl&qp&r erystale, or may have b
from Keolin. Preen and brown biotite flakes of varfous sizes. Oaleite and chlorite.
25578 ,8-Granite.

25580 - Red slate

25581 ~ Limonite {iron formationm)

25582,3 - Slate

25584 - Qranite

25585 - Biotite schist.

h - Aﬂg‘s!re-. sub-ansular ocpnina a‘? auartsz and faldsnar, eomentine material rvis et w
Rty Wik’ B S &8 M A R SaRAC LA NE RSTHRE N R N AW 320 AT B e CRarden gmv

ﬁhlarita and sascondary white mica. Aecssaoriaa‘ magnetzte, henntite, auvatite.

‘“i

2h587 - Biotite schist.
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sehlistose
25588 Chloritie (ottrelite)? mica schist. A highly,agrregate of quarts, white mica
and ghlorite or ottrelite with larger flskes of brown and browmish green biotite
and very large plates of chlorite or ottrelite, .Magnetite is regularly distributed.
This rock appears to have originated from a mica slate.

25589 - Slate
25590 -
25591 - Biotite achist

% L

. Ly A oa o B
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25592 - Biotite
25599 - Quarteitic mica schist

2550 - $iotite schist

25595

25596 ~ Quarts gabbro. The feldspar crystals have been strained and all show wavy
extinction which interfered with determination of the character of ths plagloclase.

It appears however to be labradorite. Augite ig sbundant and in largze grains and
magsag. In places it is undergoing alteration to brown hornblende. The larger augite °
ervetals sonetimes enclose § smaller rounded grains after & poecilitic fashion. A
little quartz and biotite are pregent and calcite has developed in the plagio clase.
Pyrite s the only accesscry of importance.

25597 - Micaceous quartzite. Mostly quarts grains of small dimensions but a few larser
ones have escaped crushing. Brown biotite is subordinate. A few feldspar grains

are present. Secondary minerals - calcliey chlorits. Accessorises - pyrhotite, magne~
tite, apatits, tourmaline, zircon. This rock hag probably been derived from an impure
sandstone.

25598 Quartsitic mics schist.

25598 ~ Biotiite schist

28600,1,2 - Blotite schist

25603 -~ Conglomerate

25604,5,6, = Biotite sehist.

25607,.8,9,10~ 11, -Hornblende granite.

25612 - Hormblende granite. Minerals vresent are quartz, oligooclase, brown tiotite,
hornblende. Vaws 14¢tle of the harnhlonde e unsltered. I4 armears £o have heen

S

bleasghed to aetinoiite and tremolite.
25613 Hornblende granite.

25614 - Quartsite

25615,6.7 . - Slate

258,8 - Chert

25619 - Siate.
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25620 to 25631 - Biotite schist.

25632 ~ Graywacre. Sub-zngular to rounded graina of quartz, feldspar and chert
united by a cement largely ferruginons (1imenite).

25633 - Hornetone. In thin section this roclk is greenish and so denae as to be
absolutely irresolvable under the hish power. The greenigh material may be chlorite
and the rock may be = dense sggrecate of chert or ocuartz, mica and chlorite, Mag-
netite is abundant. From thin section the rock might be mistaken for slate but is
not seratched by the knife. It seems to be baked slate with the resuli that s dense
hard siliclous rock has been produced. Thermal metamorphism. Resembles basalt in
hand speecimen.

2563h = Perruginous chert

25635,6 - Chert

2%637. Ferruginous slate. A very dense mixture of quartsz, white mica and chlorite.
There are numerous large spois of hematite. These have altersd from nagnetite. Quarts
veing cut thyough the section.

256%8,9 - Graywacice.

25640 - Ghert - Ferruginous (ircn formation).

25681 - Bizhly fervvginous chert (iron formation)

25642 - Slate

25643 - Silicious slate

25648 « Geaywocke
256MY - Quartmite.

ZBESD - Fape grained graywacke. Small angular grains of quarts, feldspar and chert
with a cement larzely chloritic. fonsiderable magnatite is present.

25651 ~ Slate

254
26652 ~ Graywacke

25653 - Charty iron formatisn (nrobadbly earbonate)
25654, 5 ~ Chert

25656 - Slate

25657 - Chert.
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25658 - Cherty iron formation (hematite)
25659 - Cherty iron formation

25660,1 - Siate

25662,% - Ferruginocus sandstone

25664,5 - Slate

25666,7 - Ghert

25668 - Chert. Velns of ouartz cut the rock and small stringers of hematite are
wregent. Hematite is also disseminated in small ameunts and nresent in larger
graing. It is always secondary however after magnetite which is also oresent.

25669 - Chert.

25670 ~ VWeathered gneiss or metamorphosed impure dolomite. It is diffieult to de-
termina the origin of this rock as it has been converted fo a mass of dolomite,
ealeite, chlorite, kaolin and subordinats quartz. If the rosk has had an igneous
origin, 14 must have been derived from a rock having the eomposition of a diorite

or gabbyo, bec-use of the large amounts of dolomlte, salelte and chlorite present, and.
small amount of gquartz. The quarts may have been separated out as a »roduect of al-
seration. The complete condition of alteration in thisg roek, lack of feldspar grains
laands one %o ineline toward sv orizin from av impure dolomite. Pyrite is rather
abundant, magnetite is sparsely distributed and a little limonite is present.

27671 ~ Hetamorphosed dolomite or weathered gneiss. This rock is very similar to
25670 exceot for presence of much quarts, lesser smounts of chlorlts and absence
of kadlin. Several largze masses of tourmaline showing anomslous bi-axial charaster
are pregent. That this is vossible is evidenced by strain shadows in the guarts.
Several fresh grains of plagioclase are present alsc some white mica. Limonite is
gparsely distributed and a little magnetite and hematits arve present. The presence
of $he fyesh nlagloclase crystals lends suprort to the possibility that this roeck
and likewise YNo. 25670 which is very similar, mey have been derived from an lmpurs

sandy dolomite .
25672 -~ Chert
25673 - Cherty quartzose rock. Badly weathered.

25674 - Greenstone schist. Mostly chlorite, abundant, caleite, gquarts, some white
aiea, Magnetits, henmatite. and limonite distributed through the rock. The origin
of thig rock is obscure but from evidence vresented by Fos. 25677-8 it would meen
to have had an igneous origin from a basalt. However an origin from hornblende
gehist formed from impure sediments 1s vossible.

25675 - Greangtone
25676 - Quartsitic phase in greenstone schist.

25677 - @roenstons scuist. This roek is plainly an altersd {pencil note -disbase)
The numerous lath-shaped feldspar crystals are still fairly fresh. The ferro-mag-
nesian conatituents however have been altered to calcite and chlorite. Magnetite
1s regularly distributed in small grains and a few largze grains of pyrite are
presant .
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25678 - Greenstone schist. This rock is largely chlorite. +he remainder of the
ground mass is rather indeterminate, considerable white mica is present also al~-
tered feldspar. Thig rock seems to have been derived from the amygdaloidal type
of basalt, cavities present being filled w# having been filled with chlorite,
caleite and epldote. A few graing of pyrite are present, but magnetite is not
abundant.

25679 - Greenstone schist. Minerals present are chlorite, calecite, kaolin, plagio-~
clase, white mica, magnetite (abundant) and limonite. The eriginal texture of thisg
rock has been preserved showing 1t to be of lgnecus origin from basalt.

ool s ;e e
25080 - Blate

25681 - Amygdaloidal Bagalt (p.rily altered to greenstone). The transformation from
basalt to greenstone 1s clearly shown in this slide. The bulk of the rock consists
of a fine grained aggregate of small lath~shaped plagioclase crystals, augite and
chlorite. Fumerous large crystals of augite are undergoing alteration to chlorits.
This alterstion is noticed around the edges also in the body of the erystals.
Cavities are filled with caleits and spidote. Magnetite is uniformly distributed
and a few grains of pyrite are rresent.

25682

25683 - Greenstone.

2568l - Greenstone schist
25685 - Greenstone

25686,7,8 - Greenstone schist.
25689 - Slate

25690 - Breccia

286091 « Chert

25692 ~ Cherty iron carbenate {iron formation). &onsista of bands of chert and fine
grained iron carbonate with veins of quartzy calceite and dolomite. Bonsiderable
white mies 1s vregent in the quartz veina. Small amounts of limonite, magnetite
and pyrite are present.

25693 Quartsitic cherty iron formation.

25694 - Cherty iron formation

25695,6,7,8,~ Chert

bt ™4

25699 - Cherty iren formation
25700, %, Graywacks

25702 - Basalt or greenstone.

25703. @reenstone schist. A mass of chlorite and other alteration preducts, with

large and small lath-shaped crystals of plagioclase. Cracks are filled with epidote
limonite, hematite, chlorite, biotite and quarts. V ’
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25704 ~ Altered clorite. (Grecnstone). This rock appears %o have been originally
composed of plagloclase and hornblende. The hornblende has bleached to 2 pale
green amphibole and in some instancee has altered to chlorite. The feldspar has
also undergone slteration.

25705 « Ferruginous slate 7 ghe specimen is 80 badly weathered that very little
oan be determined from it. Hematite is the most abundant constituent. White mica
and quartz are also abundant,

25706 - Ferruginous slate

25387 - ﬁ&a&e. 4 dense mixture of chiefly keolin and chlorits with much soisite.

25389 - Quartzite. Consiats entirely of quarts with exeception of small amcunts of
hematite. The t-xture of the rock is variable, probadly due to erughing. Soms por-
tions are uniforsly fine and chert like, other portions are & mixture of larse and
small grains. & combination of mosalc and movrter structure is present. Strain
shadows are characteristic and the larger grains have been elongated parallel to
the schistosity.

25428 - Granite. The principal constituents are gquarts orthoclase, plagioclase
{oligociase 7). Greenish brown biotite. Much sericite has developed in the feldspar
and muscovlite has resulted from bleaching of biotite. The biotite has also given
risa %o considerable chlorite, and containe inelusions of zircon. Other mccessories
are apatite, magnetits and hematite. A quartz vein cuts across the section.

25450 - Granite gneiss. The principel constituents are quartsz, orthoclase, subordinate
plagioclase, abundant greenish brown blotite. The hictite has variously altered in
some cases to white mica, others to chlorite and some &§ the blotite is but partially
altered. Accessories are apatite, hematite, magnetite in cotahedral orystals, tour-
maline {one large grain).

25474 - Granite Gneiss. Quartz, orthoclase, misroline, plagloclase, greenish brown
biotite, chlorite, magnetite, apatite, abundant zircon.

25480 ~ Caleareous Arkosa. This rock has svery pecullar structure. It is compose
chiefly of small lath-shaped plagioclase erystals with some larger grains imbedded in
thess. Much calclte is present in large formless grains and fine granular aggregates.
The caleite may have been derived from the plagioclase. In many instances it has
collected in cavities. The larger grains ave usvally surrounded by an aggregate of
amall quartgs or chert grains which are alsc distributed through the section..

25483 - Arkose. large irregular grains of quartz, orthoclase and plagloclase, cemented
with quartz and sericite. The sericite has no doubt developed from the feldspar
grystals which have been extensiwvely altered hoth gt the borders and in the hody of

FERAE Tiessm sl 22

the erystals. The feldspar is clouded with finely divided hematite.

25&56 - Arkose. Yonsists of large formless grains of quartz, orthoclase and plagioclase
gemented by quarts and sericite, similar to 25483, Hematite is the only accessory

of note.
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25494 ~ Ferruginous chert. The bulk of the rock ia a fine grained agsracate of
chert with veins of quartz and cavities which have been £illed with quarts after
which deposition the roek was subjected to dynamic metamorphism. As & result the
veins and cavity fillings devsloped mosaic and morter structures and nronounced
strain festures. Magnetite is folrly abundant also a 1little secondary hematite.

25499 - Chert. A fine grained assresate of chert with susrtz velns and bands of
magnetites. A 1ittle calcite is a2lso nressns.

25508 - Silicious slate econtains much finely divided magnetite and hematite also
possibly graphite. Several quartz veins cut through the section.

25587 - Askose. Quaris, orthoclase, mieroline, microperthite, plagioclase in form-
less grains with interstitial material commosed of guarts, feldapar, chlorite and
sericits. Several large flakes of muscovits, chloriie and biotlite ars present.

Magretite 1s the chief accessory with a little hematite and avatite.

25540 -« Arkose. Praetically identical with 25527, with possibly limonite instead
of hematite.

25541 - Greenstone. A fine grained mass of small lath-shaped feldspar crystals,
much pale chlorite probably resulting from alteration of pyroxens, muck calcite
{might be much calcite) and . Ageessories are limonite and vyrite (or

pyrrhotite).

25547 - Ferruglnous chert. Contains much magnetite and hematite. No siderite was
obsarved.

25598 ~ Sericite schist. A fine textuved mass of guartz feldspay, white miea,
greenigh brown blotite. Larger gralins of quartz and feldspar are included in
the mass.

25648 - Greywseke. A mass of formless gralns chiefly guarts and feldspar (orthoclase,
mieroline, plagloclase) cemented in haphazard fashion by quarts, caleite and
ghlorite, which are in abundanse. Much graphite ls present, alsc a liitle magnetits,

hematite and »yrite.

26522 ~ Dolomitic marble. Consists wholly of a mosaif of calecite and dolomite with
but few impuritiss.

26523 -~ Altered perddotite ? (verde antique). The rock consists of a mizxture of
calcite, dolomite or magnesite with serpentine and tale. Streamers of magnetite

are present, aléo much hematite. The calelte occurs in granular sgorecates which
may be in part cavity depcaition. It is 4ifficult to state positively what the
derivation of the rock has been. The abundant carbonate suggeasts vosszibly derivation
from an impure marble but may be ecavity filling. The serpentine dces not sugsest
olivine as much ag orthorombiec pyroxene or earbonate,

26524 - Byritiferous slate.

26_&:9; = hlawmdbd -nqtaitn o ssin § md A vl awbevsn ~nf o~ ok ol o st mwal b ma A sunnmandh o and &1
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magnetite, hematite ard pyrite. The hermatite occurs as larze splotches and is

rrobably after magnetite.

26526 - Ferruginous schist. This rock consists of & mass of weathered material in
such condition that it 1s impossible to determine the nature of the fresh rock. The
bulk of the determinable material seems to be pale chlorite and quartz with hema-
tite and much magnetite. The section 1s very poor and full of holes because of the
soft and friable character of the rock.
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26527 = Black ealcarsous chert. Contalins gronular asgresates of calelie and s little
pale chlorite. Much graphite (or finely divided magnetite) is present, alsc a few
craing of vyrite and nmagnetite bordered with hematite.

26528 - Chlorite, mica, amphibole rock. This specimen probably taken from a weathered
ledge which is too badly -ltersd to nermit of deternining the nature of the unaltered
nags. Chlorite and white mica are nresent in about aqual preporticns with many "eyea®
of pale smrhibole in the chlorite. The original mineral was no doubt horablends.

Most of the white mica is serieite and may have been derived from feldspar. A few
large flakes of muscovite must have originated from blotite. Accessories are ilmenite
and hematite.

26529 ~ Serpentine. This rock is $yrically serventinous. The only other minerals of
inrortance being $nle and o erall emeunt of calelte. The roelr has o pseudomorphous
strmeture, the pseudomorphel cvgcesting clivine. An'zrorrvhods serpentine has been
depouited between the pseudomcrphs whieh remain dark betwesn crossed nieculs upon
robation, Much magnetite is distridtuted throush the slide which in vlzneces has given
rise to henatite. i

26530 - Amygdaloidal lava. The ground mass is glass with green biotite and much
ilmenite. Fumercus rounded vesicise zre present wiich heve been £illed with quarts
in most cases but ir & few with caleite. Some large flskes of green bictite ave
present in rmost of the amygiules. This avpears $o be detrital material but is per- :
feotly fresh. Titanite is present in one of the amyglulss. Much nagnetite is distrib-
abed through the ground mase.

26531 - Slate. Typical. The distinguishsble minerals are quertz, kaolin, abundant
chlorite, vyrite, magnstise.

26532 - Qaleareous slate. Consimts ¢f 2 base of indeterminate minerals probably
kaolin, chlorite, gquartsz, etc, included in which are what appear tc have been de~
trital fragments of feoldspar now eltered to caleite, kaolin, etc. A llttle blotite
is to be cbserved. Pyrite is sbout the only accessory.

26533 - (hlorite - mognetic schist. A banded rook consisting of alternate layers of

26534 - Altered dlorite. Consiets of plagicelase, feldspar and chlorite. The feldspar
inclines toward the basic end of the geries and the original ferrc-magnesian con-
gtituens sypears tc have been hornblende. Splotches of iren oxides mixed with other
slteration produets ocour. Caleite has developed in the feldspar. A few graing of
epstite sye pressnt.

26535 - Altered syenite or diorite. This specimen is too badly altored for positive
identifiestion. The bulk of the roeck is psle chlorite and a granulated substance
which nay be bleached swphibole. Some colorless amphibole ¢an be vositively dster--
mined. “he original amrhibole was no doubt hornblende some of whieh has bleached,
other which has glven riege 3o chlorite. Some plagioclagse is present bdut too badly
altered for determination. A few gzraing of pyrite are present.

26536 - OGreenstone. Altered disbese consists chiefly of altered feldspar and augite.
The sugite has been vwartially altered to chlorite. The alterstion nroducts of the
feldspar appsar to be = greasuldbed mixture of minerals, sericite, laclin, calcite,
goisite (sauaserite).

26537 - Ghloritic slate.
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26538 - Greenstone. Consiste entirely of secondary products which do not permit of
determining its origfn. The bulk of the rock is chlorite mixed with an abundance of
caleits and a little quarts.

26539 - Ferruglnous slate.
26540 - Weathered diorite.

26541 ~ Chlorite schist. Chlorite predominates with smaller amounts of quartz and
sericite. There are a few large rounded grains of quarts with a smooth sharp out-
1line. This may be cavity deposition. If such is the case later strains occurred
for the quarts shows shadowy extinction. Hematite and tourmaline are accessories.

Bimonite ¥ 18 profusely distridbuted as small rounded or oval shaped grains.
26542 - Chlorits schist. Bighly calearecus. Other minerals are muscovite and quarts.

26543 - Weathered hornblende schist. The hornblende has practieally all been con-
verted to chlorite. Other minerals arequarts, ksolin, magnetite, limonite, pyrite
apatite.

26544 - Gpeenstone (altered amphibolite). The chief constituent is chlorite, the
transition from hornblends being plainly evident. Feldspar {plag.) is abundant and
tends toward the basic end of the gseries. A few gralns of pyrite and apatite are
present .

26545 - Altered diorite. Hornblende and vplagioclase, feldspar are the chief con-
stituents. The hornblende has been largely altered to chlorite. The feldspar ap-
proaches labradorite.

26546 ~ Amphibolite. Hornblende and plagioclase feldspar are the chief constituents.
The feldspnr is andesine or Labradorite. Considerable quarts is present alsoc a few
grains of apatite. There are large masses of indistinguishable alteration products,
possidbly mixtures of kaolin, calcite, sericite and quarts.

26547 - Weathered dlorite. The hornblende has become very pale and the feldspar
hag sltered to a mixture of produets. A4 little quartz is present.

26548 - Chloritic slate.

265%9 - Chloritie ferruginous slate. Much chloritic material, hematlite and magne-
tite. Hematite is secondary.

26550 - Hornblende schist. Hornblende is subordinate. Quartz abundant. Hornblende is
almagt converted to chlorite. Magnetite is present.

26551 (2 slides). Serpentine. The bulk of the rock is a yellowish green serpentine.
A 1it4ls quartz is present alsc a few shreds of white miea.

26552 - Quartzite. A mosaie of quarts grains. The only other constituents of im-
portance are, considerabls magnetits which in places appears to have replaced the

‘vru—
quarts, and a little caleite included in the quarts grains.

26553 - Amphibolite. Hornolende predominates with feldspar and quarts. Magnetiie
(11menite !) is sparsely present. The rock is fresh.

2655l - Kaolinized banded rhyolite.
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26555 ~ Y“onglomerste. The grains are almost wholly quartsz and are sub-angular
to oval and rounded. Cement is chiefly galcite with gome iron oxide.

26556 - Kaolinized pegnatite.

26557 = Ferruginous slate. The distingulsghable constituents are Quartz, a pale
green chloritie mineral, and much hematite (probably after magnetite).

26558 - Kaolinised rhyolita.

26550 - Mies schist. Mica resembles serieite in hand specimen but faint greenish
pleochroism suggests bleached biotite. Quartz and iron oxide are

26560 = 1-2 = fornvlende seniet.
%

26563%,14 - Serpentine

26565,6 - Misa schist

26567 - Sericite Schist. A dense mixture of quarts,white miem, pale chlorite and
biotite. A little magnetite is presgent.

26568 - Grsywaeke. Angular to irregular grains of quaris, orthoclase, plagioclase,
in a matrix of quarts and biotite. Accessories are apatite (abundant5 nagnetite,
ziveon (rave). .

26769 - Gneiss. OGhlef constituents are quaris and feldspar, latter much clouded
with hematite. Fartially bleached green biotite is present. Accessories ~ magnetite,
epatite.

26570 - Miea schist.

ol e

26571 - Quartzose mica schist. Brown Liotite ls subordinate %o quarts. A few éraini .
of feldspar snd flskes of white mica are present. Apatite, magnetite, zircon (rare)

265?2,§~ﬁiea gchist

26574 - Staurclittic mica schist

20575 - Quartsitic mica schist

26576 - Staurclitic mica schist. Chief constituents are quarts, stauroclite, browm
bictite, muscovite, feldsper (subordinate) sccessories - garnet (abundant), apatite
nagnetite, zircon.

26571 - Esolinized syenits,

20578 - Aplite. Coneists chiefly of orthoclase and albite with 113tie oF no quawris.
A of hornblen uatite

A small amount of hornblende chlorite and muscovite is present. Much hematite,
apatite, sirecon, pyrite with borders of magnstite and hematite.

26579 - Mica schist.

26580 - Diorite. Consists of Labradorite and pale amphibole, with but little else.

After grains of pyrite are present. The amphibole appears to have been almoat con-
verted to chlorite.
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26581,2 - Mica schist,

26583 - Gneiss. Suarts, orthoclase, oligoclase, blotlite, chlorite, apatite,
magrnetite, zircon.

2658h - Diorite. Hornblende, andesine, chlorite, magnetite, apatite, zircon,
white mica, ealeclts.

26585,6 - Bornblende schist .

26587 - Amphibolite. Fresh green hornblende, labradorite, apatits, magnetite.
26588,9,90 - Mica schist.

26591 - Hornblende achist.

26582 (2 slides) Schistose graywacke. A ground mass of quartz, hrown blotite and
green hornblende containing larger grains of quart, feldspar and bornblende.

The quariz shows shadowy exbinstion. Pyrits, magnetils and hematlite are access-
ories. In some instances there is a core opyrite surrounded with magnetite whiech
latter is in turn fringed with hemstite. A little calelte is present.

26593 - Ferruginous slate. Quarts, chlorite and hematite are the chief constituents.
q659% ~ Quartaite.

26585 - Quartzite. This is a pure mosale of quariz grains with much pyrite. Some
pyrite is in the form of exeellent cubes and ie probably later than the quartsite
by replacement. A little magnetite is present. Strain shadows are characteristie.

26596 - Arkose.

26597 - Gpeecngtone (altered andesite or amysdaloid). A mass of alteration products
including chlorite, magnetite,hematite.

26598 = Ferruginoue quartz schist. Hematite and quartz ave about the only
constituents.

26509 - Magnetite quarts contact rock. Consists chiefly of magnetite, bleached
hornblende and quartz. A few flskes of chlorite and biotlie are present, also a
few graing of garnet.

26600 - Micaceous quartsite. Non-schistose. Biotite and quarts are the chief con-
stituents. Accessoples - apatite, chlorite, muscovits, magnetite, caleits.

26601 - Miea schist. Green biotite, chlorite. Wuartz a little feldspar, long shreds

of muscovite (bleached biotite), apatite, magnstite, tourmaline.

REALAS NS S EREE

26602 - Diorite. Hornblende (brownish) labradorite, chlorits, ecaleite.
26603 - Hornblende schist.

26604 - Disbage typleal. ghe lath-shaped nlagioclase crystals {1abradorite) are
fresh and intersect the augite in such a manner so as to suggest slmultaneous or
earlier crystallization. The augite is mostly fregh with slight alteration to
¢hlorite in places. Limonite has also developed. In some places biotite appears
intergrown with augite. Some of the chlorite may be after biotite. A little green
hornblende(probably primary) occurs.Blivine is fairly abundant. Accessories are
apatite,pyrite,pyrrhotite, magnetite, sircon.



Book 362 - 20 insert after page 19.

26605 - Hornblende schist.

26606 - Fgrrusdnous chlorite schist. Portions of this rock are wholly chlorite mixed
with hematite. Other rorticng are bands of guartz znd chlorite with some caleite.

26607 - Hornbtlende schist.

26608 Diabage

26609 - Mioca sohist

26610 - Garnepiferous miea schist.
26611 = Quartzite with pyrite
26612 - Garnetiferous mica schist
26617 = Amrhibolite

26614,5 - Hornblende schist.
26616,7,8 - Black chert

26619~20 ~ Hornblende schist.

26621 - Pyroxenite. Yonsists almost entirely of bronzite. Brown blotite is present,
also a little quarts,

26622 Gabbre T Pontains both opthorombie and monoclinic 7 pyroxene. Feldspar is

present but subfrdinate so that the rock may be gradation from 26621. A little
guartz is present and biotite is abundant.

26625 - Gneias

26636 - Onelss. Abundant blotite and feldspar (orthoclased olizoelase), quarts,
sbundant garnet, opatite, zireon.

26627 ~ Mica schist.
26628 - Amphibolite

e

26629 - Digvita. Hopnblende, brown biotite, lahradorite, chlorite, much csleite in

plagioclase also in hornblende. Apatite, sircon +$itanite, magnetite.

&
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feldspar. An unususl feature iz the profusenass of 4itanite, in larze and small

graing. Other minevals cslecite, pyrite, limonite, magnetite.
26631. Mica diorite. Biotite, andesins, hornblende, chlorite, bleached biotite.

26632 ~ Altered diorite (greenstone) Andesine or Labradorite, horntlende.
Much ehlorite after hornblende, magnetite.
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26633 - Awphibolite. fiorablende and vlagioclase, magnetite, pyrite and pyrrhotite.
&663L Horablsnde schist. Borablsa ade, guertz, feldsvar, llmounlts, megnetite.

26635 - Guartzose mica Rornblende schist. Hornblende, bictite, much quartz and
caleite. The latter chilefly in cracks and cavitles. Rock appears to be metamor—
vhoged sedimeni.

26636 - Amphibolite. Borsblende, quartz, chlorite with a little feldspar arve chief
coustitusats., Accesscries nagnetite, pyrite.

26037 - Weathersd gnelss. Brown biotite and gresen hornblende are present in aboud
equal proportions. In addition to quarts and feldspar there is muech caleite and a
little zircon.

26638 - Hornblende schist.
266359 - Aaphibolite.

26640 « Weathered saphibtolite (Grecnstone) Hornblende and quartz are chief constit-
uente. Some ¢of the amphibole ghows bluish green pleochrolgm and may be a godle
variety. Acsesscries, nagrnetlite, pyrite.

266L1 - Ferruginous slate.

PEOUD ~ Burhibelite. This rock iz somewhat similar to 26610 but eontsing much al-
tered vlagioclase. It may be possibly altered dlorite. Calcite, chlorité, pyrite,
magnetite,

26643 - Hornblende schist.

2664 - ﬂa?ne%-magne*ite nies schist. $arnet magnetite and white mica are the chief

fn e N P, e Tn 3 v

constituents, hornblende and limonite are alsc abundant. asuuﬁvw a sontast vodk.

?6&;5& = Sprhibelfte. Chief consiituente sre gueswytz sand hornblende with a 1ittle

fal&s%aw gnd much csleite. The heynblende shows effeats of oressure with shadowy
ex&inctiva and bent lanellse.

26646 -~ Magnetite quartz rock.

26647 - Magnetite-amvhibole vock consists of mueh magnetits, pale amphibole and
quartg. The arphibole ie peseibly grunerite.

26642 - Gabbro porphyry. Huge erystals of Augite and labradorite. The feldspar is
mach altersd chiefly to paragonite ? A little caleite is present also ehlorite

and spatite. Bath nusite and m’t%dnn‘%gqg show {d4rmorchie sutlines towawd ona ansthaw.

26649 - Granite

266%0 - Pegmatite

85651 - Granite

26652,3 - Hornblende schist.
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26654 - Seriecite schist. Quartz is most abundant mineral with shreds of sericite
large eyes of quarts showing wavy extinetion are present. Accessories are magnetite
and aratlite.

26655 - Perrucinous slate

26656,- Bornilends schist

26657 - Hornblende schist.

2665¢ - Amphibolite Hornblende. Bleached hornblends, quarts and feldspar.

26654 - Gneiss. Appears as mica schist in hand specimen. Contains however considerable
quantities of feldspar. The bulk of the rock is however greenish blotite and quarisz.
Accesgories are magnetite in cctahedral and dodecahedral cryssals, and & few grains
of epatite. Sericite has developed in the feldspar.

26660 - Mica diorite. Biotite, hornblende andesine, chlorite, sericite, calcite,
bleached biociite and hornblends, magnetite, pyrrhotits.

26661 - Gneiss
26662 - Granite

26663 - Miea alorite. Hornblende, biotite {labradorite, bleached hornblende and
biotite, chlorite.

26664 - Weathered gsbbro (greenstons) ladradorite, bleached hornblende, chlorite
apatite, golsite. The hornblende appears to be secondary

26665 - Syenite

26666 - ﬁyeni.te. Orthoelase, plagioclase, green hornblends, brown biotite are the
essentigl constitusnts. Many secondary produsts have developed. Among them are cal-
gite. gericite, chlorite, pale amphibole, leucoxene, Accessories are magnetite

- {ilmenite 7), titanite, zireon, apatite.

26667 - Amphitolite

26668 - Altered amphibolite. The hornblende has been almost wholly altered to a pals
smphibole. This latter is abundant and is associsted with & mass of indeterminate
material which seems to be altered feldspar. Uther minerals are abundant caleite and
titanite, with pyrite and apatite.

26665 - Gabbro

26670 - Magnetitew gquartz rock with small amount
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26671 - Slate

26672 - Amphibolite

26673 - Tourmaline chlorite contact rock.
26674 - Garnetiferous mica schist.

26675 - Gneiss/.
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Book 368, Party Calvert, Yalker, Way. 1930 Survey in vicinity of Raber,Batesville,
Bpaufette, engadine, Whitedale. Almost entirely in figures.

Book = no number -« 1937 - C.A. Lamey. copper Survey. Traverges and diagrans in
vieinkty of Ontonagon Road near Toivola Road

Book no nunber - Party - Frank Woodruff, David Andrew and C.A.lamey. Copper survey.
sane locality as above. Only a few pages of notes entirely in figures. 1938,

Book no number - 1937. Party , §pirott and Fowler. Copper Survey. Traverses in
vieinity of Ontonagon-Challenge Road. Entirely in figures.

Book,no number - 1937 -~ Copper Survey, Party, Fowler, Woodruff, Maclntosh.
Traverses and diagrams in vieinity of Lake Eva. Entirely in figures.

Book no number - no date. Chas. E wright A few varagraphs of deserirtions of
saifiples.

1, - _ y - - A Py
Book no mumbed ~ 1979 Iron Survey. £. A. Lamey gurvey and traverses in T 39 N, 28,23

and 30 W. Entirely in fisures. See adfitional shests.

Book - no number. Qeg-od, general notes. Misc. addresses, Notes on the property
of the Titen, Ohio and Spurr mines and levade minss. Also scme notes on water levels
of Sand Lake and Silver lske.

Book no number - Traverses and diagremg eﬁzirmly in figures Pt Verna, Winona
and ¥isery river. ;cand no name or year. Sovpper survey COontrol.

o Sk e W e W e

Book - no number. 1937 A. N MacIntosh Copper Survey Control. Near old Ontonagon
road.

Book - no number 1938 Copper survey. with Diagrams. Bpiroff.
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Book no mumbey -

Book no number -~ 19329 -~ Campbell - Gonper Survey. Vicinity of Ontonagon and
Wyandotte Roads.

Book-no mumbar - 1940 - Carl A. Lamey Seec. 23,24,25,30,31,33,3R,4, T 4o,h1,N,R 30, AW
Traverges and dlagranms.

Book Ho number - 1928, W. Osgood. Misc. data on mines, managers, difficulties
attached $o vremotion of orsanization, particularly the activities of on H C Staple~-
ton

Book - no number. ﬁo date or name. Fleld notes of Sec. 20,29 in T 58 N, R 31 W.

Book -~ no numbeyr
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or 1-2. Disgrams showlng seedicns covered in the traverass

p 3. Some Dip needle Observations.

1.
2.

i

5.

.

Conglomeratic top of Randville, Iron Hill area 22-24

Granhitic slate and Iron formation, Iron Eill arvea 20-23

Hanbury 7 slate, Marion Pari, 33%-3

Hanbury?elate, along Sturgeon River. 8 of U.S5. 2. Chert beds; dark gray to
black dolomitic slate D N - 27

Dioritie intrusion intc Hanbury? 22

Tarner's exnloration. Fe-cherty material. Some quartzite vetbles (quarts grains

senarated by dark matrix). Dark gray chert masses. 22 Soft red, earthy hematite.

7.
8.

Some dark gray to green slate, reddish in faet, with small quartsitie seams;
laminated. Some slate containg numerous muscovite flakes.
Hanbury? siate S of Verona shaft near US 2. Grayish to greenisgh slate, reddish

impart with quartzite seams C7. Mleaceous in pard.
Benbury Eill, along N-S fence. Predominating dolomite quartzite weathering to

rusty brown, linonite coating. Quartzite dark grey. Dark gray slake and dolomlite

hands, Some weabthers mame as Randville. 28

9&

Basic intmmsive? into Hanbury ? 28

10.Lake shore (Honbury Leke) Shear zone 6 f£4 wide. Uolomite, sheared.¥ary

ainilar to shesr on § side L. Antoine

op 12-71 Traverses and diagrams in See.1,%4,5,6,8,9, T 39 N, 28,29 W,

pp 72-T4 = Detail traverse and diagrams of Munro Pit.

5p 76-117 = Traverses in Sec.1,2,3, T 39 N, 20 W and Seec. 34, T O W, 30 W.

Noar back of book 3 Alagramg of faults in Munro pit.
2 pages of Traverses in vicinity of Aragon, =nd Brier Hill mines.

# vages in back of book
#01. Quarbszite; laminated, red, fine gr ined.

10. Iron formation ; bedded - irregular, lenticular (jasper) lemination shown in

11. Phsse of 10 with coarser Jasper granules.
12. Similar to 10 and 11, but with bands of 9 and 5.
1%, Essentially same as 1l.

02. Bolomite; inconspleuously laminated. One fresh surface reddish gray with some

darker streais; fine grained.
1. Dolomite massive with conchividal fraecture; groy very fine grained.
2. Quartsite; massive; green to black medium grained; vitreous.
3; Quartsite ; massive; purplish gray, fine with scattered coarse grains;
moderately vitreous,
o. Somewhat conglomeratic phase of 3.
. Dolomitic slate; incomspicuously bedded, gweenish gray; fine gralned.
5. Quartzite; massive, interbedded with layers hematite,purplish brown; fine
grained; cherty appearance due to concheidal fracture.
6. Slate; massive; purple to brown, probably shearing to white and reddish;
very fine grained; argill-seous odor.
7. Thin bedded to laminated phasze of 4.
8. zite massive; purplish dark gray; coarse grained; consnicuous quarts
graing irn ferruginous matrirx.
€2 and 83. Phases of &, with greenish nmatrix,
9 and 9 . Perruginous slate! laminated; red to black; fine grained; arglllaceous
odoyr.{moderate).

hematite; gray with marcon or dark red bands and leneesg {jasver); jasper granules
in dense matrix.




C.A.Tamey 1939 Iron Survey -~ 2

M. Iron formatlon; laninatsd; Jaspar gromiles: srsillassous odor.
15. Quartzite; massive; dark gray to purplish gray; fine gralned; nearly vitreous.
16 & 17. Ferruginous slate; well laminated; thinly laminated; dark reddish brown to
dark gray; fine grained , strong argilleaecus odor, reddish streak.
18. uartziie; bedded; wiite; vitreous; medium grained; 1 inch thick.
i9. Same as ib and 17.
19x. Probably shesred; arvesrs mottled.
20. Ferruginous slate; laminated; blulsh dark gray to brown; fine grained;
argillseeous odor.
21, Iron formation; bedded ?; quartsitic bands with purplish grames {jasper),
chiefly ore.
22 Iron formation, bedded, lenticular 7, lenses of fractursd quartszite T much ‘ike
21 7 {Mmite granvies 1)
23, Guartzitic iron formation; bright red jasper granules scattered throughout.
24, Quartzice; massive dark {purplist gray); purplish granules with gray hematite
and red earthy hematite. (Some wiite granules).
25. Ivon formation with quartzite lsuses. Like 22 dbub thicker lenses.
25 snd 27. Ferroginous clale; lamineted greenish gray to pwrple; fine grained;
argillagsous odor.
28. Siate; vrobably Ledded; meottled red and grayish to greenish white; sericitic
aid Tarruginzous; arglillscecus cdow. ,
29. Same as 2€ with guartzitic lenses or pebbles (small) lenticular to spheriecal.
30. Chloritic schist (hematitic).
1. Bgsentielly same as 30
32, Chloritic schist with quart-itic layer or layers. Not argillaceous odor,
3% and 34. Graphitic slate to schist.
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