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p 51 Contd WNext to this, as above noted, is the diabasic rock. See 583,
Immediastely below the felsitic rock is a much altered schist - a hematitic
schist, the alteration has gone so far. In places the schist is completely
altered to a soft red hematitic mass preserving the schiestosity perfectly
however. See sp 580. Other phases are freshsr. The strike of the schistosity
was ¥ 55 B, dip 52° to the south. The schlst was uniformly and perfectly schis-
tose throughout a thiclimess of 25 ft and showed no signs of a decrease in
schistosity or veriation in any of its textures. See sp 582.

It would appear that possibly we have here an intrusion of a diabase inic
the green schists, which is later than Kewatin at least. The aphanitic or
extremely felsitic zone is very pronouneed sand may be a true contaet. Rock
and soll slides interfersd with getting a continuous sectlon from $op to bottom.
It may be worthy of notice that 11 the rocks exposed north of the dotted lins
A=B, p 49 are massive dlabase (greenstones 7) and south, green schists and
greenstones. This line A~B may be an spproximate line of contact batwoen an
intrusion of disbase inte the green schists. The massive types certalnly asppear
mach fresher to the eye and less disturbed - apparently not at all, while in the
gehiste to the south, there was a great number of fractures, contorted schists
locally, and masses and stringers of quartz filling schistoslty, planes, ete.

pp 58-53 T L6-Ul Aug 27. Outerop IEE

In this exposure or group of multitudinoue exposures(located as on p 50),
we have the largest amount of visible rock seen to date. The south bluffs were
approximately 800' long, 25~50C ft sheer face, and were at the top of the steep
upward slope 200 fi bigh. The genernl direction of the bluffs was I-W with a
sharp veering %o the north on the west side, which ran ¥ 35 ¥W. There were two
main systems of joints, one of which gave the vertical fece tothe bluff and the
othep, while it had the same B~V strike, dipped apporximately 60° P1US to the
north. Cther joint planes intersected these at various angles and dips but none
geemed to have any promunced direction. No true schistosity was observed any
where.

The rock is apparently $he same kind of amygdaloidal $wep as occurs in Sec.
5 and 6. It seeme to be a geries of flows and showed three(?) zones of amygdules
with more or less amygdules in a great(?) part of the more massive phases of the
rock. Some of the rock was very massive, well crystallized, and without any
visible trace of amygdules. See a&p 584. Specimens 585 & 589 4llustrates the
usual amyzdaloidasl character of the rock and also the psculiar form - pipelike
amygdules. The minerals £illing the cavitles range from white to red and thro
various shades of green. Much of the material seems to be red or white quartz and
epidote or chloritepepidote being very pronounced even in the rock ratrix. (sp.586)
ghowe ususl type of amygdules, No 587 and 588 shows the character of the rock
next a dense cherty "vein" like lenses of rocks which ramifies the exposures in
sinuous courses. The rock on either side of the'cherty" veins weathers very
vesicular. The "vein" material runs at firet sight for the felsitic szone next
a contast. It will be noticed that the vesicles are on both sides of the dense
felaltic zone, The vock in the vein has a decided platy parting parallel to the
plane of the vesicular sones, and weathers whitish. Its usual color is gomewhat
of a reddish brown to dark brown. It has a conchoidal fracture. If it is a plane
of contact, why a vesicular zone on both sides 7.
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7 53. ©he distance between ghe vesicular gones was about 40 fest. The apparent
dip of the zones was about 40 %o the north. This seemed to coincide with one of
the major Joint planes noted at the top of p 52. The three supposed flows were

not traced for more than 25-30 paces, hence fow much stress must not be lald

upon their actual existence. Also there were some zoneg of amygdules whieh appeared
to gontradiet the above supnosition of three flows, as they 4id not seam to be in
1line or orientation.

Notes aprended after Thura. Traverss Aug. 29

The south bluffs were more thoroughly explored to the west of the line of
traverse and the rock was found $o be the same amygdaloidal itvap. The £ - VW
direetion of the bluffe changes gradually until they run about N 35 W. Throughout
the bluffs are very vronounced and 150-200 £% above the ereek valley to the south.
The®slaty” or'cherty" sinuous bands of rogk were much in svidence and ramified

the vrock loeally, though in irregular belis.
Te the north the surface gpefuslly rose for 200«

decided slope $0 the vorth begs: and coniinued for
descent was, in generel, very gradusl, but here and there were sulles terraces

% or 5 feet high facing the north, Bock was exrosed oxn the north edges of these
gnd on many low rounded knobls. Even on the level tracts, roek so near the
gsurface that o staff could not be set up. All exnosed rock appeared %o be exactly
1ike that seen in the south bluffe. In one place (gee top of p 50} & sone of
amygdules dipped northeast at an angle of sbout 35°. Fine glacial striae were
noticed, extending due NeS. Thewe may have beer 2 glight deflectlon to the west-
werd a8 the exposure faced the NW.

2}%

0C paces and then a long
a 1000 r mors. The

000 pases vr m
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pp 54«59 Diagrams. P 58. Sp 592. Outcrop 68 Low ¥ & V facing bluff 4-6 £t
high composed of the sawe suyedaloidal trer ss in Ses. 4,5,6. Ses 592. Mo
gtructures except joint planes which were without specisl orientation.

p 59 Outcrop HE Massive smygdaloidal ¢rap, ldentical with that in Sees. 4,5,6,
Fo structures noticed. Exposures were low south bluffs at the end of long ter~
reces of south sloping surfsece. Biuffa only U-5 f4 high. ¥o orientation of
smygdulee but a fracture system hove 5 general E-W direstion to the bluffs
which wers vertiesl ¢ . The bluffs were in dwo or poassibly three terraces

and eseh terrace result from the conirel by a nearly horimonial joint ow
vedding rlane in the flows. Could mot verify. Too much soil and limited
BELOBLIE.

p 60, 61,62, T L1, Notes and descriptions of cuterops on Trov. of Sept 3,
Pz 70,71,

With B. 6. Allen, visited nits located 4%0' ¥ of 3 covner 13/1%. The quertzite
and ferruglnoue red tale schiat (Sp. 509-600) Arpear to be from rock material
in place and not from drift boulders. The polint on the bank of the creek fyom
which Spes. 800 {gee preceding page) was taken proved to ba thet of an outerop
(Bo. ) of rod schist striking scross the creel ¥ 558, #ith a southeast dip
of 65-70°. The dlp was esbtimated. Above the reod taleose schist were cuartsitic
and taleose thases, gradebions from the schlst to the guartsitic ro

£01, 802,803,

7

e
E T

ogk. See sp.

o 60. Outerop 2. p 70.  Loeated 120' 5 of the pits which wore U50' W of & cor
14/13, the beginning of the traverse. The outerop was a low bluff on the mouth
side of the oreek. The rock was the same talcose schist as in No.l(ef. Sp. 800
and 580). The 8Bl£st ledge also continued diagonally scross the stream striking
N 25 E, dip 58" . The schist was extremely altered and soft, breaking in fingers.
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p 60 Outerop 3 p 70. Found 250 p aces E of Pt. Y. The beginning of traverse and
alao on south side of the oreek. Schist ledge struck acrces the creek at N 55 E.
Dip 52

Cuterop 3 p 70.
Found 25* north and east of Ho. 3. Part of la’'ge Ho.J.

Quterop 5 - p ?O
Found 50' N of Ho.4 and on the bank of the strean. The outerop consisted of
a bluff 10 ft. uigh and was ba&ly hroken up and gave eviaaneo cf much slwzming.

ko] F R T IR Y T, R

Mﬂ uaumnm chlan &3 uu.tux’lh uwu Bea &wm;ur on u uw. =Y u,, a uu‘:s nuucuuun

Ho.1l, 1912

o 61 Cuterop & - p 70.

Conalsted of flat ming and extremely disintegrated beds of sandstone and
Gcifld,'lé%mte So. 805, mnglonemm 206, latrixzal conglomerate 812. bag of
nabblos from eonglougrate layer

Dubtapon 7 - 70,

A 1ndge of sandstone and conglomerste on the north bank of the avsak JO' N
of woint ¥ at which traverse began east sgaln. Seo v 70. Ledge was exnosed near
woters edze and in bed of atream. Rock was the seme »s 1z 6 bubt wos much less
dizintegrated and altered. See sp B807.

Ouberon 8.
Gonsleted of & z,ea% of the same sandstone hut axprzsaé 2t & op 10 £%. highey
on the back 80'N, 35 B from PL.X see sp. 811, a felsitlc red sandstone with fins

g;iwkammt&e lwem of quartz, ¥ae sime af heat graings 18 well cemented and
»é.

Qutercp 9 » 70
Outerop of red sandatone and cong 35-50 £t high 200-30C paces long.beginning

A e loam weoaad e o Y KB4 P e Y T :
&% ths mouth of the susll opesiizeversed and B !»&uv'iﬁ%?‘ﬁ Aown the nordh bank

OF the Ontonsgon River. The eclor was brick red. The reck veemgs in beds varying
feom 2% in. wp to 7 £% in thicknesgs. The lower beds at the walers odpe appeared
o be hawrd like wy and voward in the secticon were alternatlng soft and hard
bedld. The firgt are predominately thider than the hard. The soft are frisble

and cm‘fﬁw into $he conabituent croing bebween the fingera. Rock showe Jointing
vary fulatly in five rectanguler dirsctions. o Joints ea*rmn’i ﬁ.mﬂ entire section.
Zeds ind wmwﬁt"y Jointed bw. wery faiantly. Strilke M 78 ¥V, Dip 10° ¥. Dip was
rronoanead Lo the oye, espaclally on the goavex side of $he ou%:cr“ wn extending
maﬁh' B2 gp. 813, & cosrse grayish sendstone, well cemented and bresking much
1ike & guapdzite.

4

» 62, T 461, Sep, 3. Outerop 10,
iv

ﬂ:mm stad of mause epsag bedled zand hank of tha Onbonsgon.

A LE LE i

- p T "ﬂ Tos

The viuffe were Tron 0"13 ik & 28 found gentle bud

-~ B L e Y %

sopotnoed to $hs wnowth, n 10 end 157, See ap 818, o coarse,grayish
brlak ved ssudsions, resanbling ite, 1t i3 so hard snd wn cemented. ¥White

o

flecks of ilime however sppecy in the mters&iaas of the grains.

Further notes on speecimens. &u. $17 tsken from a boulder at the top of outerop
5 and is true quartzite and apparently belongs to the Furonisn. 309 likewise but
taken fyom a drift boulder a short distance, 10-15 paces north from 810.
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op 63« 63. T 46-H1 Disgrams of traverse.

o 063 T La-dG 8e0.3,1012 Cenernl remscis.

The wwls ermtry from the niddle T Tias of BELhn 4 ]
waln gezetea of doelivitics 4 the nerth £ad beyond T-T ‘imf, m;t’w, . O
7 owall flst, inelinsd toward baisg swenzy and breoken only by

The ecmbyy 12 @
doen ra?inea neay the Ontonagin. Very 1itile svidence of “*cx subterors in the
vielnity of the Untonagon. Sodl ig very rad, often clayey and T11led with rough
frasnents of sandstons, spvarently Keweenawsa (?)

.

Taboeon ¥, L

1007 £o54
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oy % ey s Pt -4 o
1uf? of greenstone and geecen schist. The

1
St X o Gaoa @
.a%gzh ia N%wuﬁ 358 nncea @Eﬁﬁ&X;ﬁf g 82 ? The ¢liffs on the narth have p zigzag
ayosarance fyom the fact that two a*s*a e of Joint nlansg aye very orosounced, one
having a strilke of 5 60 ¥ and the other at rizht anglee o 1%. The bxgt&@s are both
Pty '.afmf" "vm"tlﬁuu éi-‘wéwm Ao Bl wmaeadin w4 bt b2 s B Vean oww o 2& vinn nh o g
‘w EE S} P Uu u—iﬁr’, 0w AN M,& B @)sm-h J&&%&Jw «\J’%Mﬁ!n&\& L 22 4+ lb‘«h&t{&g h'h\v(? [ X A

glones from the basge of the BMluffs for sovarnl handred nacsa. On the south the
gurfaca raes at shout the amwe slope and than 1% alat%a downward in%o a parallel
valler bordered on the south by & high line of bluffe, whiech appaar to be further
rocl ouborops. These ars on the lins of traverse from the eagh and will be inter-
ssobed on the relurn this afternonn.

The rock lg a eoarse green achiat for the nost vart, - %y@iamﬁ of some rhases
of the Kewatia, mhm V*ﬁrvuge 1 p? "”uug%‘ yet the aznaa nre 45@, regenbling
a4 gaalss. The sirike g 8 B2 ¥, Dis B0 3, Sse SEG. J:._)u Al tzm.s top theére was &
uore massive phase, varying from o whitigh to gray quartsitie

daxm
3

o 7578 dlagrans

4
a
gi

» 73 T 46-M0 Continuing sbove varagranh. sypesring e by craded into
mw»s schist wisth hozablendic A‘r}"&aw&w« The schistosity .}’ié&ﬁ aroroxiiately the same
A% and strike as $he wock ot the bothtom of the Bluff. Tha sahistoaity however
wrs leas pvonounead, the mm@m rock rradominating. Om the whiols ﬁhw :mt;%f had

the commlex chaynstor usual to Youabin g@@wnaﬁonnﬁ and green goblshs
215, Ow.Sch. and 816 Gr stone.

On econbinuing the {raverse eastward along the gection line betwean 18 and 19,
the outcrop described above is found to continue eastward to the % post of 18/19
and for 200V north of the same point. The line of biulf sontinuves fron the First
but thess awerve alnost direetly nerth and then agein to the sastward. These north
biuffe are at approzimately the same geneval helght as the first but they are
fully 4O to 50 £ in height for HOO paces or more. The surface to the north des~

cende by a decided slope for a half mile and more, ending in swanps on & flat
sonunt The surface toward the sonth iz rather £lat resenh) *gggr 2 terrace, which

S e . o B ing L ?',.e;;g B e & AR

is at the foot of still higher country south of the section line between 18/19,

The rock is predominantly a green schigt but of much finer texture and of 1little
schiptosity, there being much more of the massive greenstone than the schist. The
Joint prlanes had the same general direction and dip as those in the first part of
the descrintion. See sp 817.
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Pp 78-79 Contd. The bed of the ereek which runs parallel but just to the west of
the line of traverse in Sec. 18 is filled with angulsr fragmenis of sandstone
gimilar in all respeets to the outcrops of sandstone found along the north bank
of the Ontonagon in Seec. 13, T 46-lt1, Search waes made for an outerop in the bed
of the creck but none appears to be present, though the oreek bed was closely
exanined to fully 500 paces. Toward the upper stretches of the eresk, the sand-
stone fregments disappear and greenatons trap, etc boulders take their place.
Prom the great abundance of the fragments of sandstone and their extreme angular
condition it certainly might be inferred that sandatons lies in place but a short
distanss beneath the surface.

On erossing the Ontonsgon, it was observed that the drift of the banks are very
red, sandy and often full of red sandstone fragments. Speelmens were not taken
noy was & very ¢lose examination made, 1t being deemed not worthy of special
notice at the time, The general aprearancs of the amgular boulders is that of
the sandstone found in Seec. 13, See p 70.

Ouberep 2, p 3.

Here we have 5 low lsdge of rock cuteropping along the north edgs of a high
ridge running approximately 8 65 ¥ for 500' paces. The surface above the ledge
rises steeply to the crest of the ridge 200 paces south and fo the norih descends
toward outerop No 1. The Jjoint plones give an approximate direstion to the bluff
of 8 65 W. hence these points, £.8. Joint planes and direetion of bdluff are in
correspondence. {p 80). In places, the ledge has & sigzag front from the inter-
ssotion of the Joint planes parallel to the face of the bluff with another get
spprozimately at right angles.

The rodlk 1s a very fins, dark gveon schiast, resembling a green slate, but it
ig harder and gives a clinking sound when struck with a hammer. Ma ny of its
gradational phases are pure fine gy-en schists typlesl of Zewatin schists in
general.

General notes on T 46 ~ 4O,
The ridge of high ecountry running through 19,20,21, slopes rapidly %o the north.

The firat sharp descent terminates in o series of bluffs 10-50 (or more) £t higch,
which extend in general through the southern part of 18,17 and 16. From the foot
of these bluffe there iag a decided slove northward for a half mile or more, this
slope terminating in another series of bluffs forty to 60 fi(often more) high. The
gurface from the botiom of these bluffs is flat and swampy, dut is cut wp by
bayous, sloughs, ete which ave svidences of the past work of the Cntonagon River,
whigh vuns throuch this bottom country. Indeed this land has been made by the
viver itgelf. North of the river, the bdluffs are however drift, face south, and
appear to be generally level, except where V-shaped valley have been gut in the
ved sandy or sandy clay drift by the various smell streams. There is little evi-
dence of outecrops in the way of abrupt slopes, high prominences, ete, except in the
V-ghaped valleys noted above. The ecountry is so flat and there is so much of the
fragmentary sandstone in the drift that it would appear that sandstons lies
beneath the surfacs.

p 82. T 46=l1 Sep. 6. In company with R.C.Allen and L.J Youngs, a trip was
made north on the + line of Sec. 14 up to outerops DD and EE, From an examination
of DD, it apvears that, from the faets that a well crystallised diabase grades
into a dense dark gray aphanitic roeck and this in turn is next to an intensely
schigtose zons 200! or more(inferred from data on p 70) in width - the diabase
represents a volcanie plug, the aphanitic zone a contact and the schist is a
resultant of guch intrusion.



Book 208 - 10 insert aftsr page 11

p 82 contd. ©On the other hand the schist may be a shear zone of a great fault,
the displacements Yeing along the schistosity planes instead of along one or more
najoy planes as in normal faulting.

A study of the topography was made with the idea of making a profile and a
gaclogical seetion from the Catonsgon, across the green schists and diabase to
the traps on the north. The profile and section was drawn along the % line of
Sec. 14 and 11, See pp 50 and 52.

In erossing the eoreek at the foot of outerop DD thers was observed s flat cresk
bottom, 150 paces wide. This is sirewn with boulders of irap, greenstone, sandsione,
granite ete. Prom this bottonm land, a sbeep slope rizes to the north to the height
of 100 £¢. and thon 4%t bocomes a gently risging slope foy 100 paces or more, tc the
base of a second sbesp $alus slops which rises stesply wpwards for 75 or mors feet
(p83) where it becomes rmach flatter and terminates at the foot of nearly vertiecal
bluffs of trap 30 to 60 £t gheer. The first steep slope and flat area at the top
was notably ebwewn with sandstone boulders, the second with trap almost wholly.
From these fasts it =gy be inferrsd that sandstons lies below the first talus
slope and trap below the wppey terrace. Thile these faets are significaat, more
sonfirastory evidence should be gecured before making & rositlive statement.

Prom outérop EE the traverse was made to the or:ek platted on p 70 and the
ouberops from 2 to U reexamined. By digzing away the sumll ialus accoumulation ab
the Toot of outeérop Ho. 6, the contast betwsen the sandstone and the rsd talcose
sehiat was found in the oreelk bed. Thus the actual wmeonformsble eontact between
the Eewatin schists and the sandebone above senfirned the conelusions drawn on
the ovcasion of the Sep. 3 tvaverses.

After crossing the Ontonagon river al outorop No.9, the iraverss was continued
up strean along the south bank. Cuterops of a massive diabase with gradational ?
phases into echists similar if mot identleal with the red talcose schists in
outerops 1,2,3.4,5 of Sep.3 traverse, were found to be almost continuous from
outerop No.9 to the intersestion of the % lims of 9s0.13 with the Ontonagon River.
The yiver appavently is governed in its comrse larsely by these schiste (psh)
which are gsoft and rotien and camiyy attasked. See sp 820(diamb),821,822(schiste)
819 (qbste sch).

Since the diasbase grades into the schists, the former can hardly be considered
$he plug, filling the vent through which the lavae was poured forth to form the
$vaps to the north snd west. Turthey, the sandstones to the north lie dirsctly
on the schists which seem to be a part of these schists aloag the CUntonagon river.
If g5, the diasbase and associated schigig are oidey than the sandgbones and the
traps superimposed on the sandastones.

Specimen 810 was taken fyom a boulder of qts por which was found on the lowey
tarrace south of cutéwrop EE, From the ahundanse of gtz norvhyry in the drift it
would aprear that there must be associated with the known rocks of the south Trap
Sopper Range, flowa of h rocks.

Copper e, flowa gush rocks

vp 85-105 Dlagranms.

p 89. Cuterop No 1 18 a very fine dark green schist outckopped in the road bed

half way up a st-ep north slope, which belongs %o a practically Ee¥ series of
ridges. Expogures is only 20! but shows fine sochigtosity, glaclal sirias. See dip
and strike of former and direction of latter. Schist blebby with qtz. Common type
of green Kewatin Sch. see ep 824, Cor.21,22,29,28, 35 'S 55 E. from center of road.
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p 89 Outeror Yo 2 is the same in character ns Yo. 1.

Cutercp No.3

This i3 & small outerop, exposed in the road bed through a cut in grading the
road. The schist is essentially the same as No. 1 with fine schistosity, blebs
and stringers of qtz.

p 1 Oudcrop Fo. L,

Outerop No. 4 consists of a small ledge of rock, green schigt expoged by the
grading of the road bed. It is barely 15' long and 5 paces wide. The gehistosity
1s very pronounced much coarser than in No. 1,2,and 3, and hes much of the appear—
anee of specular hematite , or better, micaseous hematlte. It &5 very heavy, ap -~
perently bigh in lron, and has a large rumber of small orystals of garnets or
perhaps quardz, around whieh the schistesity curves beautifully. Quartz was ob-
served in blebs and stringers. Strike s 75 B, Dip 87° N. See gp. 825.

rp 92-105 Traverses. p 105 Remarks.

This traverse had for its object the finding of the Feweenaven amygdaloidal
traps. No outerops wewe found nor any indleations of such. The high moraine in
Sees, 17.18,8 and 9 is entirely composed of fine white oy gravelly sand. All the
vest of the country traversed was flat and inclined towsrd heing swamny, axcepd
that north of $he © & NW Ry. This area (?) also appeared to be without outerons.
If there are any traps present, most careful search and much patience will be
requived to locate them.

p 106, Outerep no 1.

In traversing vwestward from the Cor of Sec. 1k, point given us by G.B.Clorless
Book 1, 1 , there was observed all along the line of traverse a low yet declded
rise o the south. A% first this rise was notived to be some 2-300' to the south.
At the approximste & cor between 1514 the traverse was turned south to blase wp

nd regloter a %vec on the trail to the deer licks, this point %o be afterwards uaed
as & peint for starting traverses %o the south. The trail was found 755 paces south
of the corner snd the proper regleter nade. This southuped dlversion to the south
brought us near the rise to the south, sc that the north edge of the rige, which
ends in o terrace, wme near encugh for ohservation. As the sirike of the terrace is
§ 25 B, the line of traverse Aintercepted it. At the point of interception, rock

4 exposed along a low ledge four to six feet high for sbout 75 vaces. Rock is un-
doubtedly close to the surface along the face of the terrace but it could not be
Algoovered exeent at cne place {outorop 2) where an overturnod tree has exposed 1%
for a few paoes.

From a polnt 250 paces east of outerop No. 1 to the end of the traverse theve
is a decided rise of level country %o the south for at least several hundred paces.
There is also & northward continustion of this slope from the foot of the terrace
shove mentioned and this extends for 200 to 200 paces or even moré. The average
o of the { p 107 alegram T 46140} {contd p 108} slcpe iz from 8 to 10°. The

norsl aspest of the slope, the terrace, salty (or at least minoral) springs is
exnetly a counterpart of the north slope of cuterop EE p 50.

The joint systems were rectangular, imtercepiing one another at approxzimate
right angles. One set being strike Joints dipping south at about 80°, and the other
dip Joints belng nearly vertieal. The overhanging ledge to the north, though low,
is most significant when taken in connection with the supposed 8~10 north dip of
the traps in guastion.
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p 108 contd. The rock is very massive, fine grained, tough and amygdaloidal,
the amyzdules being filled with epidote, laumantite (apparently), quarts, ete.
The epldote occurs kixed in with other minersls in the amygdules and also all
through the rock both in small flecka and in large massee. The lauwnantite is
dark red, finely ecrystallized, appearing very much like very red orthoclase.

In fact, the fine cleavage, dark red color, ete are so strikingly like much
altered orthoclase, that it was first thought to be that mineral. In such a
basic rock however, it can hardly be conceived that orthoclase could be present.
The rocks are so little metamorvhoged, in fact, none at all by dynamic forces,
that injection by granite or/ and intrusion seems out of the question.

ha “%nnﬂn'! es ogour in grnnb numbara and gs’we s ddish appearance 'hsnaﬂ‘!w

to the rock from the sbundance of laumantite 7 in thom. No separate flows could
be noted or any evidence of any gxgent that the terrace vreviously noted may
represent the north limit of an upper flow and the rock beneath the slops from the
foot of the terrace represents a lower flow with further northward extension.

Disgran.

The springs may have their origin at the base of the terrace and from contact
or bedding plane. Thisz could not de ascertained with only a cursory examination
made in the rain. As the next traverse north begins at the Desr Lick further ob-
servations will be made. Sp. %26 illustrates the general nature of the trasp and
the occcurrence of ths amygdules. The rock ssems to be identical in texture,
structures and amygdule £illing as the traps in Sec. 5§ and 6, 46-Ul. Glasial
strise were noted and thess have a direction of § 35 E.

p 109, Outerop No. 2 ocourg gbout 150! weet of No. 1 and is really only o part
of No.l. It is an exposure only of a few paces at tie roots of an overturned tree.

Outerop No. 3 will be described in next traverse. Raln begam Just as this outerop
wag reached.

or 110-11% Traverases in disgzram.

L L A

-
¥

p 114 T 46-40. Ouserop He. 3.

Upon further examination this outerop is found to be a group of exposed zlaciated
surfaces of small extent, belng brought to view chiefly by the overturning of trees
and the trampling of deer, which frequent this place in great numbers to drink the
water which oozes out at the edge of the rock. The outerors are on the gouth side
of a long slope from the south and at a point midway down the slope where there is
an abrupt declivity or steep slope. The drift is thin on this terrace~like prom~
fnence, hence the exvosure is smoothly glaciated, showing only rounded shoulders
and surfaces. The rock in faet was so smooth that no specimen could be obtained,
but from an examination of the cleaned surface it is very amygdaloidal, the fillings
however being apparently epidote and chlorite, instead of the red laumantite, as
in outerop No.l and 2 of Fri Trav. Sept. 13, see sp. 527. The lce movement was

g 35 B,

Ag 2 whole the nosition of the outerop was very similar to that in No 1 and 2
(trav. Sep.13) and doubtless whatever relations the traps have in those positions,
also obtain here. The profile of the slove is exactly similar.

Small diagram of above slope.
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p 115 T L6-40. Sept. 14,1912. Outerop lo.l

This exposure located 110" N of % cor at 16/15 consists of a ledge of rock
sone 8 = 12 feet high, running 8 75 W. The ledge octuples the same topegraphie
position in the middle of a long proncunced north slope as outcrops 1,2 and 3 of
Tri. traverse, but the ledge is far more abrupt than in Ho. 3. The rock is an
amygdaloidal trap similar to that in No. 3. None of the red laumantite 7 was
found, the maygdules being for the most past filled with chlorite and spldéte.

In "beating" our way east back to the camp our course was along the edge of
the line of terraces situated midway up the long slepe previously noted. For
most of the way the slops is continuous so that all four oublcorops appear to be
part of the same flow of trap and that they are only the north edge of & much
larger body to the south and west. It must be said however that in one place a
long N8 gully extends well $o the eouth cutting inde if not asross the traps,
thus dividing them. The western border of this gully eubs: off the end of the
ridge of outerop No. 1, so that there is a low ledge running due south for a
considerable distance before it dies out.

Sun. Sept. 15. "All hands" observed Sunday in camp as the last one in which all
would be together again for the ysar.

p 116 T 46-40 Diagram of traverse.

In company with B, Fellows, compsssman, a traverse was made south from Point A,
p 107 or Outcrop no 3. The susface rises steadily southward at an angle varying
fyom 8-10 %o 12-15°. Trap boulders cover the surface everywhore and indicats the
nature of the rock below the thin drift. At 500' south of ocuterop 3 above, & high
ledge of rock was observed 200" to the west. This ledge extends wesiward 100 plus
paces veers to N 75 W and then to N 35 W where it becomss covered with arift just
as at the sast end. The south face of the ledge varies from 25 ft sheer at the
sast ond to 60 £4 at the center and then decreases $o sbout 25 f£% on the west

it &8 X it e .
where it diseppears uander $the drife.

Thore seems 30 bs present two or three distinet flows of trap. At the top of
the outerop and about 25 paces back fyom the main cliff is a low {8-10 f§) ledge
of rock, running roughly parallel to the main cliff until the two cliffs merge
with one another where the bluff veers Soward the northwest. The relation of the
two ledges is that of a pair of steps, the lower one being much higher and larger.
Beaidos this significant topographie feature where the two steps merge on the west
there is a distinch scoriaceous gone between the two. The rock in this contact
ig so votten, full of cracks, amygdules, that no specimens could be gotten oud
in whole. Spec. no 528 illusirates this scoriacscus contact, though taken from a
sinilar zone between the large ledge and another ledge still lowewr. The softer
wesker nature of the contaet is further shown by the weathering.

The large bluff is made up chiefly of two flows, the larger one mentioned above
and another immediately below. The contact between the second and third comes close
4o the $alus slope and disappears under it on the west, cwing to the ($118) 4dip of
flows, which appears to be 10-15°. Only an approximation of this could be deter~
mined as the contact zone was somewhat irregulayr and relatively short. The diagranm
on the opposite page (diagram p 119) illustrates disgrammatically what is observed
when the outerop is viewed from the west.
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p 118 contd. The becding planes dip approximately 10-15° (estimated) ¥ 35 ¥. The
dir 1s certalnly not directly north in this outoror as aypears to ba the ecase, in
most of the trap ocubterors noted thus far. And there were both strike and din Jjoints
which give s rectangular block effeet most noticeable where the face of the large
bluff changes fron B~V direction to a nortkrwest. In faet, the face of the hWluff
&t thie voint has s ?ig zog arvearance fron the intersection of the two systems.
The rock as n vwhéle lg anygdalolidsl tph the amygdules are few in number towerd
the base of the two flows or away from the top of each. The top of To.2 and % is
really very scoriaceous the rock weathering easily, bresks in t¢ e rmass of smsll
particles and fragments. ths is shown by spee¢ no 828, No 829 was taken about 2 %

B o b wad o [ B SN Y m n
above ihe seoriaceous sone and shows the much more massive and denge eheracter.

Ho 827 is mwore tyriecal of the massive part of the roek esg e whole, and was taken
Zvom near the top of the large bluff. See disgrem.

r 119 Disgrom,

The height of the trap bluffs above the cresk bottor was estimated at sboud
150 £¢ and the dlatance from the opeek to the face of the bluff 100 nmees. Aasuming
that the outerop in the creek bed ig at the top of the quartslte, It appears that
the traps may have here o thickmess of approximately 250 feet. Ae there are traps
500 plus paces north and the north slope from $he cuberop undsy digcussion to
cuterop no % of Sept 13, p 107 ie cerdeinly 7 leass ﬁhan the dip of the flows above,
othey flows may be superjacent to these, thus adding %o the thickness. To arrive
et any gopd spproximetion of the thickness of the twavu hers, & sst of levels would
have to %& run fyom outercp ¥o. % of Sep. 1% to %o outerop no 1 and 2 of this
traverse, and also a batter determination of the dip of the flows made.

p 120 T bE=lO. Omtara§ No.2.
Progeeding south from Ploint) B, p 116, which is at the foot of the high biuff,

a talus of great trap boulders was erosced (25-701 wide). Trap make wp most of the
bouldeys but there ig considerable of quartzite and sendstone with minor amounts of
quarts porphyry, grenite, etc. A terrace begins at the foot of the talus:and extends
5 a held QR‘:..'!(}' wide ‘"‘1“3&% the "'ﬁéf'“ af the talue g‘lnnn The terrace ends in an
abrupt desoent of 25-30 feet to a river flat of boulders (trap mainly, scme of
quartzite, 58 ete). A few paces from the foot of thie descent there is a former
channel of the ercelk which now flews in a parallel course on the cyposite side of a
beulder ridge & few races south. The present courze of the c¢reek is ehout 100! from
Pt A et the foot of the DIuff. The creel bed is really & torbtucus watey coursse
throueh or between great masses of anpular {(for most pard ) trup bouldere, some ten
to 15 % pcrosg. Cther rocks were in evidence av szhove bub drep predominated. The
creek which rung erproxirctely ¥ 75 W from Pé. C was exemined for 50C' down stream
for roasible ouberong but none was found. The south or rather west bank of the creel
ts a typlecal sendy morainal deposit of every conceivaeble kind of rogl, most of which
were well rounded. The drift 211 eclong this side of the creek is of the sgame nature.

Grossing the oreek which runs southwest at %Ais point, and proceeding souih aleng
the west bank for about fifty paces, oubgrop FNo. 2 was sncountered. This o ouborop
consists of & series of a% least six digtinct guartzite ledges, striking due cast~
wast asvoss the course of dtha oreel and é.!*w“‘z‘.g aﬂﬂmﬁmgi‘s’!w 20° o the norih and

wnder the traps 100 p&ces avaY .

The profile on the opposite page{12l) viewed from the esst, gives a dlagrammatic
1llusbration of the ccnditionsg obdalning here.

Diagram., p 121
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» 121, The ereek comes in from the gggh clong the eiriks of bLed l'c. 1, and then
eascades down towarde the noyth, over the edges of the slrx beds rerrosented above.
Ae the top of o guartzite layer could te gecn under the woter south of ledge Io.l,
it really 1s not & questicnsble bed ag marked sbove. Its edge simply, 1is covered
by the bouldery material (drift P to the suuth where the sirecn comes in from the
vest slong the sppike of No. 1. He 7 bed is doubtful as it is sbout 100 paces
long and zllewing en everage dip of 20°, the sandstone appears ¢ be in the neigh-
horhocd of 100 £ in thicleess, prohebly zcrs.

Sree. Mo, 530 is a fine grained reddish guartzite trken frou ledze No. 6, the
Be e onom wads o S WMo 2% 8 o Lonaom WMo 4 aml B meamad BasentTon momamasne Tesad el seeed e s
Quk}}l&'ﬁ} e WULe WL :)‘5.5'. Aix AEVH SUie 4 Gl &3 Wb a4 u&fw LR BCE ¢ Wie U CUBXTWILEE AU

different.

There sare sirike T end Dip 7 jolints most Tesutifully developed but they do nod
intercept exnctly ot right angles, hencs moke dlavond shepeld patierns. One set
atrikes ¥ 35 W and seeng $c be more nearly to sonfors $o the dlp and the other
¥ 45 B, to the strire. Both systems are at right angles %o the bedding and give
rige to the gharp ridges of the cutercp. It will be noted that the diveetion of dip
of the quartzite does not accord with that of the iraps. Thig may be due to in-
agrcurste obgervation rathey than 6o - reel diseordsnee.(Special attention was
called to the last two sentences above),

v 122 T 4630, The lins of traverse esstward frow the i oo of 75/2 was through
very morainic country, in vhich there was obssrved & crest shundance of gresn
gchist bouldsrs, conspicuoue ameng which were these fi1lled with blele and stringers
of guertz. The same may be gald of the firgt half mile of the tynverse north, and
3o a lessger extent of the second half., Pimber zand Bruch were such a8 %o obsoure
guch obgervationg in the last vnart of the treverse, although both trap and green

A : o as o -
schiste were noted at varicus peints, but not in conspleuous aumber.

The traverse cast was begun vhere L.J. Youngs end R.R.Havens began thelr northe
ward tvaverse. See I.J.Youngs nots book, All three porties, Corless and MeElwaln,
Vimansier evd Waerseyn e Smd Sl ssmd T T T mons e g onde o B Puapos Ble S P S i< T 4 ® - Oy af
lw%a Tkl Ky i&\'{h?ﬁliﬂ' Rddoh e WBHL AL &vd»d-\l%i@. MR WA &S VHE BN v%w- LS Jw‘) .J."f‘ y W NrE

this book. Bach party set north at half mile intervels in order named.

pp 123130 disgranz of traverase.

p 130. A eupyesed section lire wos Tound ervssing Just above the larce or last fall
of the series of falls and rapids, by R.C Allen and C.P.Links. & squsred tree was
found on this line at the river edze and given us asg the loceticon of the N 4 of

Sec. 1. Upon troversing soutk from this polnt, 1t rng discoversd vhen neay Barclay
thet the location wes neither on o quarter line or from a guerter vost, as the
tyaverce of 1} miles was made with reesonable care. The south course of the traverse
wes chenged tc west for MO0 peces snd then south to the sstablished 1/8th post

on the € & NV Ry ot Barclay. See Pt A, p 125 of this book. Tevaverse of Sept 17,1912,

p 121 T 46-39 Zert 18.

In company with €.B Oorlsss, geclogist sn’ 2.FR1lows, compsscuen (alse C.P Links)
& trip was mede to the falle of the Ontonmgon loested ab followsy 7500 paces ¥ and
425 E of the I sor of coe 18/13, or sroreximataly 1) miles rovth and 3 mile sast of
Barclasy in T 46-39 N. The Pig Falls of tre Ontonegon co

st of = series of cascades
f some 3¢ £t over the north

A s
P 5 pet
o
o bem

over the urturned edges of trar fiows and one gheeyr f&
edes of these flows.
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p 131 Contd. Iz short the river flews slong the strie of the treps at first

aand finelly is foreed to cub ulmost dlrectly =eross the edges ¢f six distinet flows.
e traps dip nerth aad the genersl cowree of the ghiresn ls srproxiretely the same.
Yore exactly the trace dlp ¥ 10 ¥ &t nuglos fronm 15 %o 20% Aegrocs and strike

B 75 B, This glves rise o ¢ sew-tooth effect with tho stes 8ide nf the teeth w
strosii. The Alagram on Tp L06-127 s the sietch on v 128 shove more specifically
the ccurse of the river, the flows, thelr dir and sirike, and the saw-booth effect,
together with the cpproxiveic height of the falls, thieknees cf the flows.

4 thorough exaninebion of both sides of the river was made 1n order to ascertain
the best place %o mun o ced of levels from the raslds below tho fal%n to the tep of
the forthost trap cuborop to the scuth., After thie Investigatlon., & serles of levels
wao rul on the emet side of ithe river, degirning 70 paces below, the falls to a
rofnt LTFpsouth on & course S 55 E. FPrem the results ef this exapmination and of the
w0t ol levels mede, 3t (o 1300 appesys thed thers are ot lecst o series of at least
seven Olstinet tray flows, coch expressing iteel? In a ridge of low slopes o the
nupth ond s sbesp Seciivity on the south. There are twr cther dcubiful flows as
indlented Ln dlagran by query movks. These doubiful cres are net in sosordance with
the dip and contour of the obther exposed ladges.

In faeb they appear ouly in the bed of the strezm ne shrupt or vertliesl descents,
wiich are in harwony with the nensly vertleal strike Jolints observed in the traps.
But this lstier faect fe nod at all conclusive evidence that ancther or even twe

fiows are a0t prosend ae there is sufficlent wpoom for thezs ic cecur bebwesn Ho 2
and Mo. .

The rock ledges, excepbing the two Qoubiful ones noted above, ave contimued on
sither side, o at least on the emgt side of the streem For 100 « 300 paces. Tire
has wemoved She timber and the scanty peaty soll from the roch surfane on the sast
s4ds, so that elmost all of the rock is completely baye. This s rded the bes
of opportunity for & study of the flows, thelr position, strike, charactes, eto.

As & whole the flows are conspicuously amygdnloi€al. In fact, the rock ip in
plases very secorisceous end vesigular, ths anyzdules compesing almost all of the
rock mess. The amyzdaleidal noture was ell the more nronounced by the faet that
the flows are relatively thin, and dipping ot the low angle of 20° show a much
greater amount of ¢.e anygdaloidal surface than of the nassive. Indeed, it was &l
Pirsl thoughi tuat there was no nassive roch ewrcsed znd that the rock was wholly
amygdaloidal. Upon caveful exmmination aleng tho stooper fo00 of tho ledges, YNos.
1,2,5,6,7, 1t was found that each fiow fwrnishoes o fine exomple of » vesleular top
and r dense or massive bese. Flow He. 7 furnishes the best examvlz. Yoo Uy nearly
as good, and ¥o. 2 & poor ong, only hesonse 52 ameller exmosure. All of the others
show sush distinet and convineing differsncss betwsen top nnd bottom, that thewe
oan bo uo doubt shouvt whot is the ton and wast s the bolttom of the respective
fiows.

N e wam Aam ; . 1
The - lovsling was done by B. Tellows, using his eye height (s £3,3 in)
as the tlé of measure. This uait was used in nlatting - the oys haight being equal

%o one beath of aa inch. Tho height of the falls, undnmg this unlf, anpeara to be

aot far Trom 100 £%. From the map on p 120 the width of the trap oxposurs is aboul

425 pages. Allowing for &1p, the traps eposed Ao mob anpesr o he more than 100 £%

fo thidmess. Very possibly otheres iile lowsr bat do act ounborop at the south, as &
¥

heavy ntyvaine ocovers this region.
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p 134, Specimens 832 - C 833, € 836 were taken from ledges No 2 and {llustrate the
change in texture and structure from bottom $o top of exposed south face of this
ledge. Sp. 834, 835, 837 the same for ledge Ne U which was & small one but had an
extremely vesicular top. No specimens were taken from No. 7, the finest exposure of
amygdaloidal and massive trap as the face was so smooth that none of the massive
variety could be obtained.

The dips on these flows were taken with great care and often checked with the
Brunton compass dip level to avoid any error. At first sight the dins were estimated
at 25-30° but none of the compasses gave a reading higher than 21, and this reading
was thrown out as 1t was on the surface not accordant with the general dip slopes.
No 6 on the west side of the river gave a dip of 25° according to C.P.Links, com=
passman for R.C.Allen, on the cccasion of the latters vielt there some days previous
to this traverse under discussion.

p 136 Diagram of traverse Sept.l19, T U6-38.
v 137 Cuterop 1.

This ocuteorop extends along the Ontonagon river for some 250 or more paces,
striking due W or ¥ 75 E, the strike varying considerably in places as the green
schist is much contorted loeally. The dip appears to be on the average S 73, varying
from that to a vertieal one. This schist outorop with greenstone phases extends sast
and west under drift which on the east side of the river forms a high moralne, The
schist is the typieal form of the blebby, quarisitic green variety such as fomnd in-
L6-l1 (see sp 1-5, p T0=71).

Tiagram

The schistosity however is very perfect cleaving like a sericitic slate. RE.C.
Allen wisited this oubterop hence see his notebook for deseription ete. This traverse,
owing %0 a lack of a good map, was made under a misconception that traps might exiet
in an outorop in the north part of 46-38. The general line was direectly through con=-
tinuous swamps and of wide extent on either side. The swamps finally became & series
of impassable bayous and bogs so that further attempt at progreses north was not worth
any possible advantage tc be gained. After fording the river at the Junction of the

T BE wman 4 4 o im ¥ asand @ 4
Dead Mans Creeok and west branches of the Ontonagon, a trail was found that led %o

Calderwood Mills. Corless and Links were found at this voint having encountered the
same sort of topography. After dinner Links and Fellows were sent t¢ camp and Corless
and self continued the traverse from cor of 6/7 on Calderwood Logging Ry to west

and north to the sandstone outerops in 47-39 (near center of Sec.36) as shown by
Corless notebook No.2, p 107-108.

p 138. The sandstone outcrops along the esast bank of the Ontonagon for a distance of
gome 50-75 paces and again in a rallroad cut 134' bveyond (north) this point. It is
a very flat lying, coarse to fine gralned red to yellow white, friable sandstons.
The red is a very dark brownish tone, often mottled with white spots or the red and
white occurs in bands. One specimen, No 839 shows the white in contaet with the red
variety. Sepc. NO 8UO ghows a large pebble of quartz in a much finer matrix of red
gand grains. On the whole this sandstone bears little if any, visible lithographiec
resemblance to the Keweenawan ssndstons obsgerved in Sec.}3, Lb6~il. Outerop 9-10

pp 70-T1 of this book. Sp 841 is a specimen of the coarse friable white variety
taken at the bottom of the exposed ledge.

pp 140-147 Diagrem of traverse.
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p 148, T 46-38 Sept. 21,1912 Cuberop 1.

Tnis outerop lies in the bed of a creek and wae about 50 paces east of the line of
traverse. It was only discovered (high water) through noting that the sandbars were
largely composed of fragmentary shingle of green gehist and greenstone. Cu makiog
an investigation up the creek, a ledge of greenstone and green vanded schist was
found extending across the bed of the stream. The ledge on the east side is made up
of a very fine green banded schist and on the west side of a massive greenstone
showing 1ittle or no evidence of schistoeity. The strike is ¥ 81 K, dip 88 8 or
vertigal. The greenstone locally seems to show a slight cleavage parallel to ihe
schistosity of the schist and the weathered surface indicates the same thing. Creat
blebs of quartz, one 2 ft across and the greensions nearly parallel to the schig-
tosity. The schist and greenstone is the typiecal variety with quaris in blebs and
stringers. It differs in no detail from ghat found at the Unper Falls of the Ontona~
zon {p 136 of this book) and at many other localibies farther west. See spec No 842
whieh includes a piece of the schists and one of the greenstone in actual contaet.
Sp. 8U43 shows the banks to be different in color, texture and weathering properties.

A sesond ledge of greensione and green schist blebby with guarts and similer in
all respeets to the one above was found 100 paces farther up strean. Beautiful
glasisl striae were found on the first ledge and have a alrestion of 5 2¢ E, Hvidentl
this ledge is the higher point of greenstone at this particular locality as the
glaclated surface dips rapidly steeply to the north and west. ;

pp 149 = 153. Diagram of traverse.

p 15% T 46-38. Ceneral remarks.

Phe region 2L miles east of Barclay is the seat of the junotion of several
gtreans, consequently it has been amuch worked over by the Middle end Wast Byanch of
the Ontonagon and two large creeks. A suscession of bayous, oxbow lakes and river
gourges together with numerous very wet swamps make up almost the entire area from
the Little or upper falls of the Ontonagon to Calderwood. The high land is entively
composed of low sand hills and ridges, bruned bare, and giving little evidence of
the presence of rock outerops. To the morth of Celderwood ig a high moraine appar-
ently extending emst and west and in line of the traps found at the Big Falls of the
Ontonagon.(See p 128 of this book). As the surface timber is cut and burned for
the greaster part of the region the morainic ridges, hills, ete stood out in fine
relief and gave very little evidence of the presence of rock ledges. The compara-
tively dsep river "gorges" seem to afford the only chances of finding rock. The
sandstone ledges about 2 miles north and west of Calderwood were found slong the
chsnnel of the Ontonagon. See p 138, where the valley is far below the general
level of the surrounding country.

From convergation with the postmaster and grocer at Calderwood, who is &an old
timber eruiser, it sppears that the only known rock ledges are at Little and Big
Fells of the Ontonagon and on Dead Mans Cpeek which is south and east of Calderwood.
Fron descriptions 4% may be the outcrop on the creek platted on p Létgranite ® is
sald to be assoclated with green schists and the granite may be the encrmous pinkish
blebs of quertz found with these schists described on p 148. The above remarks
do no% apply to the several outerops along the roilroad south andeast of Barclay.

The timber hag been cut clean and the whole country afterwards burned over sev-
eral times in the reglon around Interior. The surface iz only & succession of
movainic hille, ridges, ravines and kettles. The same and mcre may be said of the
region from Sec. 11-12 south to the town line.
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$ 155 Contd. ‘he knob and basin tyve of topogrechy 1g seen in its extremes.
(Sea traverse p 151-153 of this book). The only outcrops found were in dee» stream
valleys where the creeks had cud thelr course throuzh the moraines.

Fyon what could be inferred from a genoeral viaw of $he bare h1ills, and from a
reconnolasance trip of 6 miles aeross country by 5.2 Corlecs and B.A.Smith, it
was decided to make tue trsverses 1 mile apart with a eross country veconnoissence
on the way back to camp, in order io pilek w possible oulorors along streams not
on line of traverse. The barrenansss from subtcrops of ths draverses afterwards made
goen to justify the wide spacing of the traverses.

R.A.Smith.

Then follows s ligt of gnesimeng,
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*mg?*m “and 6@%&‘-&@»1@& of mineral waaim&nﬁ erd vhare fuzma with 1iet 4n back.
D.T HeKane and 5. Tobin, a-sistents.
3@6&@ Wo. 2E0. Season 1516 L.P.Barrett T 49,50,51, B 29,30, 7%, 33, %%, Traverses

i disgrars with deseription of ecrecinmer. (Mﬂﬁ‘ Sat. Oct.7,1916 Pocked eamp
fsc town, met Leverett at 6:lM0 P M, Mon. 6¢t.9, With Frank Leverett went to
Arvon, Taylor ewitch, Skanee ond cbgerved bemches ¢f glaelzl lzkes.

Bagk Mo. 282 C.R Horilten, Seesen 1936, T U

Tegvepass, dlagrams and sometimes » deseri
ook ¥o.283 OB Hanilten T 50,51,5 52, R 30,31,32,33 1916. Traverses and

dleevane almost entively. {p 52) "Black fiies %o Maa‘c the Duteh®,

Book No. 28% TField notue of transit limes run in field sesson of 1916 to determine
hpﬂmntal eomml for tc»pogz'apma mep of oycperiics of Blch. Liregione &
C&»emi 3 Co., Geloite, ¥ich. Under divecticn of R.C.Allen. Ly E.B. Uavens.

T 35 H, B 6. Survey flguwes only.

285 Pook Mo 1916 O.R .Hamilton. Reports, output, valus lon and deseription of

mines 1{sfed in book 27H,

PN A+ T ae

Book No. 286 0. Bamilten fo. 2 1916. Continmuing revorts on mines ssme as above.
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Book No., 287 - 1916 Field notes of R.A.Smith on lands of Michigan Limestone &
“Co. Rogers City, Mich.

Instructed by Mr. Marsten to aid in locating corners and section lines, ledges
of stones, etc. Went with Mr. Dultgeon along the west side of Swan R. valley to
determine the plan for running the quarry ledge south and east. Made a reconnois-
sange thro sections 25,36,35, and 26 and then returned to Rogers City, arriving
at 63125 P.M.
pp 3=U2 = July 11, 1916. Traverses Secs 25 and 36. Traverse is given in paces
with description of surface coverage and dlagrams of same.
Aneroid determinations;

O0ffice floor elevation 35 ft above Lake Huron. Floor of quarry at face south
of office 55 £ at 7:30 A.M. eastern time; at top of face 103 f4. Anserold reading
too high.

Book No. 288 Traverse Book No.l. 1916 R.A.Smith. on sbove described location.
{886 page lnserted for description of outerops).

Sool Ho.2olA, Traverse Pook to.2, Sane s whove. “oundiater.Tyved iun full. Inserted
Baamvﬂgmggg Notes of R.R. Havenms on same trip and locatlons. Resdings and
dlagrans.

Bool No. 290 Notes of R.R Havens on same trip. Same information.

eSO

Boclk 291 1. D SCott Book II, July 1916. 7 51, R 30,
pp U=1C Disgram of traverses with following notes.

o 7. A% Loe. 4, Sp, 463. Light reddish grey slabs, strike ¥ 35 ¥, Din 10 N,
%1a$e sharacterized by derk purpls finely banded. Layers coming in about every
5 inches. In addition there is a prominent banding parting plane running about
every 2 ft.

At loc. B. falls 30 £ over grey and banded slate strilking N 60 W, dip 10 S.
Schistosity Strike N 80 W, dip 45 §, The slates are characterized by rather even
gpaced major (7) beds from 8 in to 2 ft, thence sverage about a foot perhaps,
separated by the darker fine banded layers.

Sketch.

Sketch showing relaiion of bedling and ochistosily nlso rolatlon of gray and
fine ved bands and major bedding sites (7).

The cccurrence of fine banded layers sepurated ty wider beds for the most part
devold of bedding lamellas differentiates these slatea from those soom farther
aoebh o bhe sama eivar. North wierover bedding was scen the slate was observed
(p 9) to be finely banded throughout. Finally there are no black phases found here
and the absence of black slate flood (1) in the stresm hed renders 1% unlikely
that more of this will be encountered in proceeding upstream. The slates show no
evidence of metamorchism and from that produced by foldlag, thelor no) quarts
vein inlicating { or indicates) much crwspling. The changes in dip below the falls
indicates Tolding bub crobably not close folding. The slatc has a reddish appearance
due to vanded (1) stains 1a the cleavage plaaes. Some of the fins banded phases
{or planes) are purplish colored. The grey phases are coarser in srain and contain
fine snots nrobably some small(?) pecullarly(?) dev loped porchyritie mineral like
stausolite. OCertain of the thin layers are pretty highly ferruginous slates
Sp. 466. This particular layer was only one inch wide. It is probable that %o
such layer is due the red strain.

pp 11=40 diegrams of traverses 50-30 and above.
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Book 291 contd.

p M1. Loc.I Outorop in Huron R. (see p 39). Greywacke. Water cascades over an even
surface dipping 20 N which may possibly be bedding planes. Rock is very hard, dark
colored, relatively coarse grained containing visible rounded dark glassy grains of
5105. This rock is very similar to dark quartz and Gw found west of Arvon which
were called trap on the old mape. Also contains considerable feldspathis material.
(Exposure looking S.) sp. 480,

Two dlabase oross greywacke at foot of falls. Striie ¥AW, dip vertical. Contact
of goutherly dike shown in photo as an apparent well developed vertical Joint face
at foot of falls. Wide(width ?7) of 8 dike is 9' separated from a similar dike to
¥ by 6+ of greywacke. Bide of N. dike not found. Diabase fine grained -#usl,

Diabase somewhat softer than greywacke.
Diagrems.

At loeality Il dark quartzite and greywacke massive and hard, strike about
T and W, dip 60, average N. The rock is in massive beds from 4 to 8 ft thick usually
separated by a quarts zone or thim fine grained slaty layer. Certain horigons are :
conglomeratic. Spec. U483. Spec. 25146 is the fine grained phase. These rocks are
similar to those seen at Locality I. At this point is the water falls 20 ft over the
dip of the rock. No fish in this branch of the Huron above this waterfall. The rock
in general is dark in color, hard, and made up of disintegrated igneous rocks.
Contain some pyrite. One bed contains quartz veins cutting across the etrike that
end abruptly at the boundaries of the bed. This bed is entlirely under water.

pp 43=87 Diagrans of traverses. T 50, R 33.

p 87. Buterop A. Fine grained, light greywacke exposed under roots of windfall.
Ngssive character and could not determine bedding. No sp. teken.

Outcrop B. Similar to above. Sp. 25147. Exposure in swamp margin. Rock is
close grained and very hard, containing much S510p.

Outerop C. Small exposure of greywacke. Seme as two above. No sp. taken,

Outerop D. Daric basic dyke rock. Exposure about 100 pages long . Strike N 60 E.
Disbase is sven grained. Appears to be on line with high knoll § 60 W some two or
three miles away. Sp. 50l.

pp 88-91 “ug.30, 1916

p 92. Outcrop A. Exposure of greywacke, a few feet in dlameter. Greywacke exhibits
similar texture to that found east of this locality. It is = fine grained, hard,
and dark grey. No strike or dlp taken.

Outerop B. lLong,low-lying ridge some five or six feet high of ereywacke.Strike
¥ 40 W and dip about 60°S. It is a little softer than the one above and develops
in places a sort of schistose character. The same rock econtinues %o outeror at
frequent intervals for about 100 paces down the hill.

Outerop C. Same material as sbove. Indications are that strike is about N ho w
and dip 60°S, but it is questionable whether the rocks are in place.

Outerop D. Greywacke exposed in shape of "hog-back" in swamp. Bock 4z grading
continually into a softer type and shows a decided schistose character. It s com-
past and fins g‘rainaé.

Outorop E. Slate quarry. The old quarry is located on a sidehill, sloping to the
north and is 25 paces square. Some idea as to its depth may be gained from the fact
that the dwnmp is about 50 paces x 25 x 15 f%. high., Behistosity is dipping about
40°8, while the bedding is probadly dipping north at a very slight angle. The beds
change in character from one side of the pit to the other.



Book 291 erntd.
15 - books in vaults.

Book 291 Contd.

Spec. 502 ghows the green phase on the south and east sides. Spee. 503 shows the
black alates on the west side. The thin schistose beds alternate with the heavy
layers; She latter being merely a schistose greywacke. There is excellent material
for roofing slates on the top of the dump.

pp SU=103 diagrams

p 104, Outerop A. Byunded~ dome~ghaped exposure of Arkose about 25 ft {n diameter.
Bedding is probably striking wvery nearly east-west and has practically a vertical
dip.
The bed at the south side of the outecrop has developed a phase very similar
to the outerops of gneiss north of Herman, along the road. Sp. 504, showing arkose.
Outerop B. Exposure several paces long extending spvorximately S 60 E and dipping
nearly vertical. The outcrop is practically continuous and evidently mskes wp the
entire hill. The arkose ig probadly a gradation phase between quartsite and gneiss.
Sp. 505 ghows this gradation. On the cliff face of the exposure, there is at some
places & distinot gneise banding showing that some eontortion %o the arkose has
taken place.

pp 105-109 Diagrams.

r 107 Outerop A. Ouberop of gneiss about paces long and 15 paces wide. Strike
is § 30 B, and dip nearly vertieal. Sp. shows mowre quartzlitée phase with
banding. ~he banding is wvery striking and is andoubdedly gneles. There ig a pseudo-
arkose texture in some of the beds. “he outorops described on the preceding day
are undoubtedly of the same materisl, 1.s. gnelss.

| T,

pp 111 ~ 114 Index and specimen 1ist.
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Book 292 O.R.Hamilton, Tax Commission Bokk No.l, 1917

Report on property, tonnage, nethods used, geology and general remarks of

the following Mines,

Morris, llcyd, Sec.6, Chase, Austin, € & NW, 19,21,29, Sthrhenson, Francis,
Gerdner, Gwinn, Jopling, Mackinaw, Princeton, Barnes & Hecker, Lake, Salisbury,
Erickeson, Imperial, Nelly, VWebster, Athens, Angeline, Holmes, Republie, Amerieen,
Boston, Bmpire, Volunteer, Angelins, Cliff, Stegmiller, Sec.16, Sec.2l, Prince of
Wales, Mass, Negaunee, Breitung, Bucky Ster, B.H. No 2, Hemrod, Mary Charlotte,
Wakefleld, Mitchell, Forbes, Iszbells, Cambria, Balken, Wilkinson, Channing, Hemlock
Michigen, Warner, Baltie, Bengel, Casuian, Fogerty, Youngs, Chatham, Riverton,
Borkshire, Hiawatha, Chicagoen, Rogere, Munro, Delta, Ohlie, Davidson and Purcell.

Book 293 0. R. Hamilton Book 2 1917. Same general information on the following
miness
- Bristol, Fortune Lake, Odgers, Dunn, Richards, Tobin, Great Western, IZaker Tully,
innesee, Hilltop, Bates, Penn, Aragon, Dober, Isabells, Cotirell, West Chapin,
in, @sans, Weuseecs, Pewsbie, Indiana, Zimmerman, Carventer, Monongehela,Ravenna,

Judson, Amasa Porter, Carpenter, @oodnsn, longyear, Homer, Virgil, Wickwire, Vest
Chapin, }illie, Castile, Meteor, Bureka, Asterold, Wskefisld, Plymouth, Forrie,
Brotherton, Sunday Lake, Mikade, Pilgrim, Ashland, Yale, North Norrie,alsc Past Norri
Pebst, N. Pabet, Aurora, N.Aurora, Veaughn, Tilden, North Newport, Davis, CGenevs,
Royal, Vinons, Ironton, Colby, Newport, Bonnie, Polms, Anvil, Keweenaw.

Book 204, Expense scecounts, Statements of nining properties with Historieal data
Yezarding Pewablie, Franklin, C & H. Quiney and Oscecla. First ten pages.

Clark property Kewsenaw Co. The nmanganese deposits are in the form of lentiocular
nasses of ryrolusite quite impure and of irregular occurrence.
Ten pages follow of more data on mines. Notes of L.FP.Barrett, Securities Com.Exmm .

wﬁpok 295, Looke like handwriting of O.R.Hamilton , 1518, Same mining information
Covaring meny of the mines above ligted. Yale, Ironton, Eureka, Astercid, Castile,
Wakefield, Lake, Cliff, Angeline, Athens, Morris Lloyd, Chase, Franeis, Jopling
Pyinceton.

Bock 296. Initiale on back 0.N.¥, (7) No neme or date that seems $o be definite.
One refevence is made to May 1918 gbout closing o mine. The eame mining informa-
tion covers the same mines as Book No. 293 above.

Book 297 Initials O.W.W. No. 1, 1918 Same information about mines as in Books
292, 293.

Book 298 Initials @.¥. No. 2, 1918. Same information about mines as in Book 292,293

_Bogk .0 R.Hamilton 1919-1920. Trip to Cumberland Mines Co. Fargo 0Ll Co.,

Casper Uyoming. Dattner 0il & Refining Co. Bowling Oreen Ky. Presumsbly to check
up on the stock belng éffered for sale in this state.

ﬁ o P Y . . Y - fhw » A% a2 A AL ] e

—~agk 301 L.P.Barrett. Copper mines 1919, with data about the Qjibway, Phoenix,
Seneca, Allouez, Oscecla and C & H. mines.

ﬁoek 302 L.P.Barrett. Copver Mines of Ontonagon Co. General information.
Wicklgzan, White Pine, Victoria, Mass, Adventurey Indiena, Lake, N.lake, §.Iake,
Bohemian, Knowlton, Merchant, Butler, Ogima, Byergreen, Lake Superior, National,
Carp lake, Flint Steel.



Book page 15 boolks in vault.

§§gg0303. 0.%.W. 1919. Contalns a few pages only with notes on the following
nes; Drvidson No.2, 1 and 3, Osanz, Wouseca, Townsite, Francis. Isabella,.

Book 304 1919. L.P.Barrett, Quincy, Eanecock, Franklyn, Deseripti n of mines,etc.
only a few pages.,

Book 30%. 0.¥.Wheelright, 1919 Copver notes. On Volverine and Ojibway mines
for valuation purvoses. Only a few pages.

Book 306 0.W.Wheelright, 1919 Copper notes as above. Butler, Lake, Michigan,

White Pine, Mass, Nonesuch, liowell, Adventure, Indiana, Algomah, ¥Flint Steel
and Winona mines.

Book 307. O.%.Wheelright, 1919 Copper notes. Baltle, Trimountain, Champion,
sle Boyele, Wolverine, Superior, LaSalle, Ahmeek, Wyandotte, Adventure, Toltec,
1int Steel, N. Kearsarge, Osceols, Michigan, Barsga, Mass and Nawmkeag. Sznme

information as above.

Book 308 O.W.W, 1919 Same information regarding Jones & Laughlin Ex.,Cambria,
Clifford, Hemrod, Lucky Strike, Breitung, Mary Charlotte, Tracy, Penn group,
Vulean, Central, Loretto, Ruasell, Aragon, Dober Isabella, Homer, Bates, Delta,
Hiawatha, Chicagon, Zimmerman, Baltie, Bengal, Casplan and ¥arner.

Book 309. Leith 1920. Misc. information from the vielnity of Vulean, Sroveland
and Lorette Mines. See additional extrs sheets about thig book.

Book 310 %.L.Robinsom 1920 Ni See, 27, T MO ¥, R %0 V.

See additional sheets inserted under this number.
Book 311 L.P.Barrett. Book I, 1920 4ppraissl of Iron Mines. Chapin, Hamilton,

Kéweonaw, %auseca, Fenn group,, Brier Hill, Vulean,, E. Central, Loretto, Aragon,
Townsite,, Biverton, Ysle,Bonnie, Newpori, Falms, Anvil, Oliver Gogebic, Norrie,
Aurora, Vaughn, Pabst, Davis, Geneva, Royal, Puritan, Tilden, Cclby, Ironton,Vinona,

Plymouth, Sunday Lake, Mlkado, Hiawatha, Rogers, Delta,. General information.

Book 312. L.P.Barrett. 1920 Book 2. Appraisal of Iron Mines. Republie, Cleveland
1ifre, Oliver, D.8.5. & A., Sec. 16, Lloyd, Francis, Gwinn, Joplin, Princeton,

¢ & N¥W, Stephenson, Clifford, Beeltung, Mary Charlotte, Himred, Jackson & Tully,
Athens, Negaunee, Msasg, American-Boston, Meteor, Castlle, Asteroid, Mikado ,Eureka,
and Townsite. General information.

Book 313. L.P.Barrett 1920. First psge marked “Stratigraphy of Vulean series”.
diagram follows on next page. Balance of book devoted to appraisal and general
information about the following mines: Wapame, Davidson, Osana, Homer,Cardiff,
Bates,Brule, McKinney, Tully, Tobin, IDunn~-Richards, Odgers, Bristol, Carpenter,
Honongsahela, .

Book 314 A. Johnsom, 1921. T U3N, R 32 W, Entire book is made wp of diagrams
of $raverses with sun observations and specimen lists in back,

Book §15 . W. I. RBobinson, geologist, D.S. Ball, compassman., 1921 Sec.32-L3-H81,32
Sec.1, U42-32,31. Entirebook disgrams of traverses. p 23 the following note:
Intrusive rock near 1/8 8. 500 paces E of SW cor. Sec. 32-43-31 Dolerite 7. Slates
lay wp on southern face. Contact metamorrhic rock. Sample R10. A larger dluff of

engtone some 100 paces north lies E 15 N from a similar ridge on the west bank.
his is an intrusive. Sample R1OC,



Book 309 - 1 insert after page 15.

o1

Leith - 1920.
p 1 . Chemical contents of iron of Loretto Mine.

p 2. 1 txpect compression fractures 45° to schistosity (Hanbury slate) developed
at time of formation of schistosity.

? Drag folds of 2nd and 3rd orders act in same way i.e., 3rd order anticlines
dec not converge to crests of 2nd order.

snall diagran.,

Traders. Bright red, small rectangular blocks, relatively oxidized, contains
traders quartzite, weakly magnetic.,j.

Curry. Dark purple, large blocks ﬁni. unoxidized. Ho definite quartzite horison.
Very nagnetic. Fine banded, fine ref spots in jJasper.

p 3 Diagram East Vulecan No. 3 shaft, looking south. Curry I.F. with ore body.

p 5. No. 1 tunnel, E. Central Mine.
At 4gh jasper and ore Curry
]

U7l L *  Cross slip

450 " ® % 4n ghattered zones and quartz veins. Folded gone quarts
probably in axis anticline. Small bands of ore along quartz velns and
slips.

435 Curry Jjasper

L2g9 # " involved in slickensides.
358 " " and brier slate.

350 = 210 Brier slate

p 9. K.BR.L, exploration Hole # 3. Ledge at 133.

Formation porous in spots to 233
Veathered zone running into talec rock 266
Tale rock 70
Conglomerate 30
Formation, magnetic in spots 435
* red oxidized fractures 610
Slate red not banded dense 635
Dense green slate Hanbury 660
Talcose callieo red and green slate _ 6%3
Red slate "Curry" ferruginous 9
Formation cherty 985
" " 1027.

Slates from 610 are probably brier. (Barrett).

v 11 diagram
p 13 Disgram. Vest face of pit, Groveland mine near Metropolitan.
p 1li. Plagram. About % mi N of Loretto Mine. Sharp fold of fault in Qnartz & Dolom.
July 24, Sat. Dolomite S. of loretts. Western end(beyond pine grove on road at
gchoolhouse) shows many sections with anticlinal minoy drag folds whose sxes in-
cline toward the west. This may be supposed to be the eastern flank of an anti~-
cline whose pitch is in general southerly. East of pine grove and past the M.R.L,
ecploration shaft erossing the railroad at the water tank, the axial directions
vary at the eastern end beyond water tonk and in swamp the majority incline east.
Hanbury slate crop south of town east end strikes E and W, Near western end a
strike was seen N U5 W, Fault or fold ?

p 15. Dolomite erop N of trenches in traders & Curry strike E & W, ¥olds overturned
to west. Slate crop 220 paces SW on Bergam derail switch W & M. Near dolomite crop.
Dolomite hill west of mine % miles ? axial places overturned toward the east.
Anticlines south.
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p 16. July 25. Fished (12 bass) with Bill Rader.

July 26. Monday. Exvosure Hanbury slate 50 paces S of C & NW. Ry, SE % Sec.l3
Very dark grey, dense laminated slate, slaty cleavage more prominent then bedding.
Dark green and dull reds on cleavaze planes. Green oftener than red. Differential
erosion in direction of schistosity,

Minor folds with axes pliching in direction of the schistosity or major cleavage,
Minor folds ( 12% > < ) not isoclinal, fat. Small diagram of above. ( N 62w,
The outerop strikes in the direction of the schistosity N 62 W (variations noted
of 70°. Direction of a secondary cleavace of o later date (?) N 67 E and K 35 W,
("Danbree cracks").

A gquarts velm of an inlermedia

an

minor folds piteh easterly at

te age strikes N
angle of cirea 60°.

L w T o amene W M W "
" O e 11i&

pp 17~21 Diagrams near Loretto.

p 22. July 27. There is a characteristic grey and black banded slate about 300!
£rom the Curry in the hanging %o the south called by Barrett "coarse banded slate'.
Appears {?) in ¥.R.L, exploration holes beneath the upper iren formation.

July 28. Dolomite emst of water tank South of Lovetto. Bedding N 70 W. (L P.)
Joints K 55 W (L.P.) Axial plane ninor folds strike N 75 B (L.P.)

July 29 Doping diagrans.

July 30. Underground.

July 31. lapped dolomite.

Auvg. 1. Sunday. loafed. Read "The Hound of the Baskervilles®.

Avg. 2. Mapped dclomite.

pp 23-24 Majority of minor folds are overturned easterly. Diagrams.

r 25. Ber Switch. 300 paces SE on switch slate and dolomite crumpled.
789 paces(vegfnning of curve) massive dolomite.

815 paces. Dolomite crumpled and faulted.

g1 ¢ dolomite cyumpled.

1253 trail E & W,

1315 county rroad.

ko E on county road to bridge

500 * N to W & M bridge

70 ¢ across bridge

430 N to slate

690 ¢ last of crop
1058 # Bergan switeh
hoo N from Bergam to Dolomite.

pp 26 - 38, Diagrams and traverses.

P 39. Tues. Auvg. 3. Waucedah. The west cave shows 2 fold pitehing SE. The east cave
jg filled with water and exroses 1.F. only on the RV side where there is a vertical
cliff 50' high.

Diagram

The red slates immediastely south of the I ¥, are relatively competent while the
black slates farther ascuth are erinkled.

pp 4OeU5 Diacrams of outerops.
p 46 Mon. Aug. 9. Ran Mags. Sec. 12 & 2, Ni of lLoretto on RR NEi Sec.11-39-29.
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p U6 contd. Found an unusual fold 10 or 20 ft in height in the conglomerate(breccia)
corresponding $o that S of Bergam on the W & M.

Diagram.

The drag folds of such dimennions are overturned consistently westerly and
apparently do mot follow this fold but the major structure. The large anticline
on the other hand, is overturned easterly. Some slate comes in in the dolomite.
South of the large fold is a quite massive bed but with eome thin slaty partings
which 1s not affected by the large fold at all, showing that seven the large fold
is a5 drag.

Tuos. Hed. and Thurs. Ren Megs. Friday. With Smith to Iron Hill and Turner Zxploratio:x
pp 47-56. Diagrams.

p 57. M.R.L. Exploration. Lovetto Iron Co. Hole 1  [.582" North.
1 Surface.
To 169 Dark gysy chertz. I.F. Weakly magnetie, blue steel ore and bunche{or bands)
of gray and purple chert. Curry in apmarance
173 Siaty gray I.F. magnetic v '
252 Cherty gray I.F, ¥ "R "
268 Gray banded Fe slate (magnetic) alternate bands of of medium coarse detrital :
natter with fine bands of blue steel hematite.
382 Hard gray banded nagnetic slate. Finer banded in general than preceding
phage.
511 Greén fine bonded slate brecciated with quartz vein from 410 to 72,
S14ghtly magnetic.
513 ‘wartz end breccia.
53k, Iron formation gray granular chert and bands of blue steel or chert pre-
dominating. Chert may be fragmentive. Smooth sides are characterized by
black spots which appear to be fragments. Some fragments are behght red
like fragments of Jasper.
To five pages at end of book balence of pages contain desgription of cores
from Loretic liine.

Thurs. July 8. To 0ld Indiana and Cuff mines at Indiana. Traders member exposed in
pit. Tale schiste reached in shaft. Characteristic red color in formation due to
woathering on Joint planes. Formation brecciated and at intervals schistose, at
other places granular. No veins or seams of calcite or quarts prominent. Dip
southerly U

014 Cuff, Traders and Talc schist. Dip northerly cirea 45°. Small dlagram.
There is evidence of normal faulting at the southern rim of the Cuff.
July 10, Looking test pits sround L. Antoine. llth. Sun. to Horseshoe Lake,.l2th
to Quinnesec. Small diagran. Detailled work may be done here on basis of minor
dragz folds. 13th. Tues. To greenstone ares on Menominee south of Quinnesec and back
to R.R bridge via River. 1lw15th. To Loretto. Sun tabls for July 16th. 17th. Ran
Mass south to Hamilton Lake. Checked drill cores and went to Metropolitan during
that week.

The contact between trader and hrs.er comes gt 50, The contact cute across the
drift at right angles and the dip ¥ 65. From 25 £t a.bove the contact the brier
slates are more vlaty altho thin bedded, seldom sbove % inch and & or less is more
gommon, However the Jaspsry seam comes in. The actusl contact is very fine and is
marked by a thick band of chert 6 to 8 inch with part of the traders. The contact
is & wevy surface and the glates follow the rolls, Diagrams.
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W.L.Robinson. ¥ Sec. 27, T. 4O N, R 30 W, Sent 13, 1920,
pp 1=25 Diagrams.

p 26, Sept. 24, To Forest mine 250 paces S of center Sce. 25, T 4O ¥, R 30 W,
Dolemite ridee NW of old shaft shows contast of dolomite and o conglomerate
contalning angular fragments of iron formation (Cambrian). The dolomite shows
concretionary concentric structures commonly supposed to be Algas. At the con-
tact of the cgl. and dolomite near the southern edge of tho ridge a brecciated
quarts vein six inches wide and showing a separation drag of five or six inches
between the fragments and severe closed folding in the dolomite itself indicate
a compliested local strueture.

Faulting ie therefore an hypothesis not to be disresnrded in ex»laining the
sudden petering out of the magnetic belt at the lake(Fumee) just emst of the
Forest mine. At the contact of the dol. and egl. there 1s no slate suggesting
(a) erosion interval, (b) daifferent succession of dolomite beds than at Loretto.

SE of this ridge are other exposures of dol. and § mile SE is a large ridge of
another kind of ¢gl having rounded pebbles of chert (white and grey) occasionally
stained red, elongated by lateral pressure. Thie egl looks like the egl in the
Sturgeon quartzite. A morve reasonable correlation would make it Harbury. It does
not however contain the amownt of slate or dolomite or iron fowmation pebbles
which would be expected in Hanbury. But although no unaltered dolomite pebbles

re seen, come altered (sericitic) vebbles may have been originally dolomite.
me red jasper pabbles and a very few pebbles containing ore dots.This ogl is
¢ortainly later than the earliest Vulcan sedimentation.

p 28. lLocality C 7 above ahows two kinds of secondary material, a very basic kind
in lenses and an acidic with 7 pegmatitic structure (feldspar gone) zlong Joints.
Diagran above note.

pp 29«41 Diagranms.

p 42, Diagram I. Origin of water courses.
foree A foroe B couses movement toward right, L.2, an sctusl Sransfer of material

from left to right. Given & layer in the series at D wiich is coxpetent enough not
to entirely yleld to the compressive forece bedding planes in region D would tend to
open wp jJust as in the ordinary case at E.

1I. Tension faults. (note) In a closely compressed region readjustment due to
some kind of "ereep® or an actual transfer of deep sested materis)l transverse to
the acting stresses would cause these faults to -arallel the acting force and be
i. to the greatest strain.

Conditions governing the sccumulation of iren ore by desgending water should be
the reverse of conditions governing the accumilation of oil. e.g.; syncline verans
enticline, impervicus stratum below vorans sbove; porous stratum zbove verans below.

Some of the best ore "looks like stove -0lish® and is compozed of platy particles
of specular hematite sll of a size which is easily eaught up into suspension by
moving water. This ore #hich is very desirable ccours in "vockets" suggesting de-
position from an underground circulaticn through irregular cavities. . In an in-
tengely folded formation containing competent members such as the Vulean I F. con=
taining heavy layers of chert and jasper such cavities could be reasonably expected.
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p 12 a. I. Along the crests of anticlines by tension ecracks beth seross and 11

(parallel) to the bedding.

? II In the synclines of diagonal folds by a "plucking® forve developed by drag
I1I along faults.

rr U3~ 628 Disgrens. Interesciion of RR & NeO road, B.lire See. %6

p 68. Prom sbout 500 paces 8. center Sec. 35 (vhere creck crosees old RR grade)
set ¥ 70 B along BR grade 326 paces to dolomite ovteror striking elrea N 75 W.
lerge pieces of vhyllite on the surfmce hers. At 420 races, slaty dolomite out=
erop with much silics.

pp 69-72 Diagrams continued as above.

p 13, Capt. Uarbin on the Traders Mine ways that in the lute 1380%s & vocket of
rich ore (around 50%) was located in the Cornell workings snd that this is the
only rocket which he has encountered although they have worked alone a half mile
of the formation. This relatively rich ore was not the black platy "stove polish”
ore common 4in pockets in the Menominee Renge bvi a harder and bluer kind. This
pocket wae bounded below by slanting walls of glzte forming 2 sharr angled trough
and above it extended into a Ychimney" vhich was followsd sore dletonee.

Cuff wire. Seme grade of ore ns the Indisns and Teeders, arcund 35% Pe.
Crogsa~ocut noyth poesibly 50 £t, did not crosscut south.

r T%. A rogelble reason for neculiay e¢onditions sround L. Antoine is 2 thickening
of dolomite west and less close foldinz. A vertics) hole (mot aurvaysﬁ) at Cornell
pit penetrated 830 £¢ of dolomite.

v 77 Traders has never found soft ore pockets. One bard ove pocket running up to
in NE end of Cornell pit. Blue specular hematite.
From records kept by Capt. Carbie it seems to be true that the ore is higher in
vhosphorus at the westeorn side of the Traders and Clifford nits.

vp 78-90 14 grams.

p 90. Estimates from projections would indicate dolomite ab very ghallow levels

in hole 10%. It was mot encountered at 380! vhere the hole is temporarily stopped.
Expect dolomite outerop sbout 600' NE of Hole U, or at maximum estimate allowing
for helght of slope under 8§ hill at B80C'. Drill hole 1C3 is about 525' NE, nmeasured
on 5 line at right sogles to the nrojection of the dolomite strike in hole 4. This
strike 1ine (1) with an assumed direction parsllel to the iron formation strike
lines.

The western sdge of Traders mine hes materisl higher in phosphoyue than that at
ezstern edge,

p 91. There are at least three prominent geries of folds st the Traders mine. The
whole trend of the formation here chenges from BW to B with the suseeation of a
turn under the 5§ to the east. (Small dlagram ). The nsusl series of drag folds
follow down the dip. (in thig they differ from those seen elsewhere). A cross sece
tion of the formation trken sg shown (Snall dlsgrem) ex-cnes » third series of
elose folds,
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p 91 contd. It is evident that the formation here wraps around the Lower Menominee
beds in a manney which clogely resembles a similar structure several milesg NE where
the Sturgeon quartsite wraps around the granite complex.

p 92. Very good drawings.

n 92, If the slates encountered in drill hole 103 are really brier, clearly there
i¢ either a great overturned fold as below or an overthrust (underthrust ?) fault.
A reasonable concention of the forces and reactions involved in either of these
structures can be deduced from the general arrangement of rocks at the west end of
the Menominee Range.

TIR o ewimoen
L CRE & NS o

Hypothesis to explain Brier slate in drill hole 103 E of Traders mine, Width of
Brier end Curry much exagrerated. Just 8. of the disgram the I.F. swimgs SE.

pp 94=9%. VanHeise and Leith, Mon.52, mention the /a symmetrigal character of folds
in Michigan Huronian; the steeper side toward the north. They conclude that the
present evidence indicates a thrust from south to north.

The Traders mine structure suggests a case of under thrusting. Bayley noted the
thinness of Brier W of the T M. (possidly P.M, or intended to abbreviate Traders
mine). If » thrust fault split the formations it would follow the weakest(Brier)
momber and drag it cut into a thinner strip. Dolowrdte encountered in drill hole
No.l a2t about 1000'. Apvears in test pits N. of L. Antione about as showm, Fig. I.
Probable arrangement of stresses shown in Fig. 2 would give an actual movement
ayound the Traders mine as the formation is heve aexnosed to an sctive strees from
the south. If there is an underthrust its plane lies gbove the dolemite probably

in Brier.
Diogram
oo 96-97 Diagrams of Traders mine holes.

pp 98+100 Deserintion of dril) cores. Note at end. Thisg hole wandered in the
dolomite and ended at something like UBC from the vertieal.

- e Py

pp 102-09 Disgrams and deseription of drill cores as above.

pp 112-19 Disgrans of traverses. Oveenstone topogravhy in this area.

Note on p 113. It is worthy of note that the long axis of this outerop (parallel to
schistosity) projected touchee the nopthern theoretical edze of the I.F. at Traders
mine.
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p 23 contd . At the foot of the bluff 2 contorted black slate much altered and
schistose. Schistosity strikes ¥ 60 N. Dip 76°. See plat p 2k.

p 48 Bird Mine. 100 paces W. greenstone tuff conglomerate with Jjasper pebbles,
strike N 10 W. Poorly assorted material usually rounded bub occasionally with
angular fragments of both red jasper and greenstone. The tuff in the eastern part

of the outerop ie ccarse snd poorly bandsd. Farlber west a band of slate containing
angular tiny fraguents of Jasper and showlng cross slip cleavage. Farther west finer
banded tuffacecus conglomerate. The top vand is wide and ageln with large fragrents.
Schistosity about ¥ 60 ¥, (¥W). Diagram of above.

p 126. Cet. 21. Norway pits.

Hear VE ond of Norway pit (150 paces westerly) s small dike with partly altered
diabase appears on the north wall intruded into red and greenslate and black slate.
Thege slates probably rest on the dolomite. The black slate is ferruginous. The
dike and siriangers persist for 15 paces westerly where it can be seen intruding
Jasper. Just 8 of the N wall at this point is a series of Traders jJasper. The S.
wall is a slate with schigt vrobably from Brier slate and s slate probably
(210 caces to end of thie). At about 750 paces from £ end of pit a large block of
breccla and gouge(gzorge) orcases the nit northwesterly (apparent strike of this
nypothetical fault ¥ 20 W). At avout 375 paces W another rubble sone crosses nearly
K & 8. The rubble that indicates a fault may be a feature of the intense folding.

Specimen list In bvack of book.

Book 316 L.p.Barrett 1922 General information sbout mines, with diagrams and
traverses end demcription of drill cores. See additionsl sheeis inserted.

Book 317 . No dete or name. Comparisons are made fow 1921-22 so I assume this
“pook is 1922, Mige. notes in connecktion with appraisale of mipes ag listed under
Book 21l. Includes some apnraisals.

Book 318 Same information continued as in shove book,

Book 319. L.P. Barrett. 1924, Only = few pages of dlagrames with descriptions
“mentioning feldspar and diorite on locations 17= U7- 28, 18 - 7= 27, 19 = L7~ 27
20- 47 = 27, 19~ U6 - 26, 13 = L7~ 27, Aleo a asketch of Paint Slate structure

M 69 ahout 2 miles north of Iron County line, looking east.

Boock %20, L.P.Barrett 1924, N.HE Stearn, Geol. D.M. & M, Land Co. Traverses and
disirams with s-ecimen liste in T 46, R 20,31,32. 73,34, nesrly »11 sections.
See additionsl sheets inserted,

Book 321 L.P.Bar-ett May °3, 192k, Traverses and diagrans T U5 L6~ 43, with
“note at end that the notos had been transcrihed . Hote on last mage used says
T 43-27. lot examined. Probably all Laurentian granite with some Faleoszoic
govering in SE corner. All land probably is{or in) mineral

Book 322 . L.P.Barrett, 192)%, Traverses T h},hh~ 31,32. See additional sheet
Tasartad.

Book 323 1924, L.P.Barvett. Notes of .0. Swanson. T Lb,lb- 93,32, 3.
“Bee additional sheets inserted.
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