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LAKE SUPERIOR DIVISION.

INSTRUCTIONS.

Ordmam‘ at least two pages of this book will be devoted to one section. On
the left-hand pdﬂ'e place a map of as much of the section as has actually been seen.
Denote rivers, lakes, marshes, ete., by the usual topographical signs. Denote the
ledges of mclx_, when no Bh‘uctm'u is made out, by cross-hatching, making the cross-
hatching cover as nearly as possible the areas oceupied by the exposures. If the
rock is a massive one, but still more or less pla,inly bedded, use the same sign with
a dip arrow and number attached, showing the direction and amount of the dip.
Denote a shaly or other very pls ml]\' bedded le dge by right parallellines, and a ledge
having asecondary structure by wavy parallel Tines running in the direction of the
strike, with dip arrow and number aitached as before. The greatest care must be
taken to avoid confusing slaty or schistose structure with bedding, and in all cases
where there is the least doubt about the trne bedding direction, indicate it by a
query. To each exposure on the face of the map attac ol the number of the specimen
representing it. In mapping the seetion count each of the spaces between the blue
lines as 100 paces, and twenty of these spaces to one mile, or 2,000 paces. Usnally
the southeast eorner will be placed at the bottom of the page, or at the first black
line above the bottom of the page, and at the right-hand side. If, however, for any
reason, it is desirable to show portions of an ml]on.mw section, the southeast corner
may be shifted up, or the map may be turned around and the north placed at the left-
hand side of the page. The 11111115r of the left-hand pages is also arranged so that,
if desirable, a larger or a smaller scale can be used, eight inches, two :iuche.s, one
inch, or one-half inch to the mile. With the two-inch scale, the squares outlined
in black represent sections, and those in red, quarter sections and ‘‘forties,” while
the space between the blue lines is 200 paces.

2. On the right-hand page place the notes descriptive of the exposures. Begin in
each case with the number of the specimen, placing the number on the left-hand
side of the red line, after which give in order on the right of the same red line the
position of the ledges as reckoned in paces from the southeast corner of the section
and the dip and strike when observable, the latter always being expressed from the
north; for instance 4025, 250 N., 300 W., Strike, N. 78° K., Dip 50° 8. Then follow
with a full deseription of the ledge. When tupo(rmphicu.i maps are used for
locations this paragraph applies only in part.

3. Collect a specimen from every ledge, or wherever there is a change of rock on
any one ledge, taking care to get fresh umtena] unless for a bpccml purpose the
weathered surface is desited. In case of trips made on foot or in canoes, for long
distances, neighboring ledges, unquestionably of one kind of rock, need not be
specimened. The position and extent of the ledges not specimened should be
marked on the map, with notes that each is of a rock identical with specimen
go-and-so. Under the same conditions small-sized specimens, trimmed to auniform
size of 2 x 2} x # inches will be allowed, but in all other cases large-sized specimens,
trimmed to a size of 3 x 4 x 1 inches, must be selected, in accordance with section 3,
chapter 1V, p. 44, Regulations of the U. 8. Geologicnl Survey. Specimens shounld
not be placed together without protection in the collecting bag, as the fresh surfaces,
important in (1et01mmum the character of rocks, are thus destroyed. They should
be damaged by no Lempor'u'y mark, but the numbers should be at once marked in
at least two places upon the Jnclobmw paper or cloth bags. Specimens may be
permanently marked in camp by pa,lntlnfv the numbers upon them in white upon a
black background, using Silver White and Ivery Black oil tubes for color, with
turpentine as a diluent.

4. On thelast twenty-five pages of the book give, as may seem desirable, a general
account of the examination of the region mapped in the previous pages, correlation
of observations, sketches, cross be(‘il(ms,ctc

For\x ard this note book assoon as filled as registered mail matter to C. R. Van
Hlse U. 8. Geologist, Madison, Wis. 6—TAT
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Started this morning tocoast

around Brule Lake intending to get an
idea of the Ghnraﬁter of the Keween—
awan in this vicinit Heavy foo
lay over the lake ar ]
until late in the d

it was misty or driz for the
entire time, Agai ne the lake
shore from a point south shore
just east o S line between
sections 20, Re 9 Froa
this poin vel ]
rock like pTec

28, as 1l ]

0
40258 by 40:
From here on black fine grained
40259 rock like 40259 seemed to he more
comon, In the above mentioned bay
40260 an &LJ”Q?IOLJ%I ba 8lu ”OSTO was a1uo
found, With t;kis he
a coarse dolerite with some reawooa
The red rock cuts the dolerite but n
relations could bhe observed between
dolerite and the fine grained basal
These samé rocks continue on
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40261

2% 41 i e 15
around the east end and the northeast

shore of Brule Lake, With them is
associat ed a opeat deal of a coarse
norpﬂml tic rock like 40261 in which
the feldspar phenocryst not uncorronly
attain a ien;t_.‘_ of 2 inches, Some of
this rock Zlas a Very 'é)riwj}xt red color
upon the weathered surfac This por-

e,

phyry :jra:ie..> into a more ev ;'_rﬂy gran
lar rock like /’O‘ 62 in whi however
there are occasi f)wlly ,,ntmrbl pheno—
crysts, This rock weathers very rmch
like the gabbro, The '10 tionseens to
me werranted: "Are not 'thes dikes or
sills which are.offshoots from the
gabbro and are intrusive * the ad—
Jjacent rocksi" ur;90=”19n 40261 was
taken from the point on a,:e east side
of the l)r’?y from which the portage route
leaves going north into Winch 6ll's lem,_
The more granular gabbro like form of
the rock 40262 is very abundant along
the shore in sections 11 and 12 — 63 —
3. PFar a,ner west in section 10 an amye—
daloidal basalt like 40260 i;;"‘.“n,(‘rﬂ .:-‘i'v“(‘?
near it ltloaffl no relations betweer
them were seen, occurs the red mmﬂzp
like 40255, TI’i.f; same redrock continues
along the shore to the west for some

™~
L




distance, ) the meander corner
between sections 9 and 10 — 63 - 3,
fine grained basalt 40263 appears
nd quu1qaeq on awLOUS section 8 to
the large North and south b

west side of that section,
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Cﬂt, L:ﬁ‘,
Rained steadily all day, Was
mmable to do any work,

inﬁ about 11,30 when

forenoon ceas 1 I
:qanajel to set to work, Weqt up the
bay of Brule Lake which projects

north into sectiow% 17 and 1? T. 04
R, 3., Both sides of the entrance o
this bay there are exposures of fine
srained dense b lack basalt like &026
To the north of this comes then the
redrock specimen 40264, which is ex—
poeou in large outcrops oc i
the steep )10pcﬁ3 of the his
which occur on both sides of the bay,
This redrock continues on north on
both sides of this bay, and also north
and on both sides of the lake lying

to the north of this bay, and empiying
by & stream into it, We approached
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(rom>this bay of Brle into this 1little

lake and then continued on north ur
the stream which flows into the
northernmost bay of ‘t}:: s lake, e

i .
continmued as far up the stream as to
the point where a fair sized water
fall occurs on a tributary stream
flowing from the west into this, The
wauemgllb in a series of step: 1
the hill side of red rock, Ascend
this hill very nearly to the crest
S &8

u;——-

following along side the stream and
then turned ro-nf' due north over this
high-hill of redrock to the steep
cliff which marks its northern bound—
ary., From the top of this ¢liff I
get a soleqdm view t0 the north, At
the foot of this cliff there is a
small lake upon whose shores are ex
posed the same redrock over which I
have been crossing, As far to the

east and west as 1 can 506
high ridge upon the cliffs
can see “19 hright red r*ol
redrock The area underlai

DS H O ckH
b :

d] n r“ [&]

redrock e.f_m its wherever en these
strong topographic features. To the
north of this I can see for a consider

able distance an area of irrecular top
ography bhut several hundred feet
than the area underlain by the rédrock.




=a

o

To the north of this comes the char—
cteristic topography of the animiki
sediments with intruded sills, De—
scending this ¢liff I continue north
&t & 31

around the west side of the lake bu
remaining well upon the hills, A
point about even with the north shore
of this lake I find a dark colored
coarse grained rock repre sented by
specimen 40265, which is much darker
colored than the normal redrock, It
has a grest deal of black hornblende
in it, This redrock continues to the
north for about 200 pare. when the
normal gabbro begins, This J;QaLLuﬂlv
underlies the low area auova referred
to and continues on to the north w1 to
the animikie sediments, In t

bro I noted two narrow uixes 0:
grained redroc 2k, The zone underlain
by rock like 40265 I consider a comn—
tact phase of the redrock on the gab—
bro. From the presence of the dikes
of redrock in the gabbro it is clear
tha®the redtock is the younger of
the two, I could not notice however
any marked diminution in grain of the
redrock as I approached its contact
line with the gabbro., The gabbro is
coarse srained and of normal charac—
ter as soon as the contact zone is
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passed,

Now turned and followed south—
west Alon’“ the contact zone for a
short distance seeing nothing differ-
ent., Then turned back and returned to
the canoe and on hack into canp, As
the rmm’bt of *'or‘lay's O]o("r‘ﬂ tions
and t _o.m made on 18 ne

r from the

I the annual reports of th
Minn, Su'mre; it seeans to be clearly
established that the relation of the
redrock to the gabbro is that of an
intrusive the redrock being younger
than the sabbro and being found in

32 "
dikes ¢t

L

L " B
tting 1T,

the northwest shore of
L from ca,z'.-m to the river
which is the western outlet of this

lake, Along “ shore there occur
amycdaloidal rocks like 40260 and also
a porpiyritic rock similar to 40262,

. 1 . - ,‘

Por b&”b(). into the river and starte
dowm st resi, At the '-'-ortagge the

T‘OJ"T)”L’"“l'L,M, g-‘s;_;y,.ro_,lo* dal rock 40256
Qccurs, _,:i!i\ou_'t“, 150 var 48 dowm t‘ e

river I find upon the north shore of
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40266 exposed, Got out '
posure and went inland to T’—I:‘ e
gset the relations of the gabbro and
the adjacent amygdaloidal rocks,
Going north I crossed about 100 paces
of this jt_.f{}?iw:)l‘()

F
e

L ]
L%
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like 40256, Turning I ‘now ”f)l'io\uwn
the gabbro which trends about North-

41
e GJ

S west to the east and fo:;:v'xri
it na rrowed -;lhi*;e rapidly,Within
about 100 nac Us it has narraoved to a
width of about 23 paces witl rad
loidal rocks rm both sid

= 1. _: o
As the gabbro is followec
it
1'
. S

ther Northeast i
down in a H_enress
is no exposur

the .)oaw: Sic Letna
is onl'y’ bout 12 inc

hasal con—

~ A A + 1.
rved, - TAS 1he
east it was

:

the wedge

O.Uul"l shed e gabbro
1o 41 b

corre monchte the rock
= i

also heeame Where the




40267

ge_bor of the

hand,

rather fine
ophitic phase
one place not far

£ 4

”011. the contact
of this doleri

£

te with the amygdeloi
lava, it was oﬁgl to be cut by a
narrOW two inch dike of redrock,
Specimen 40268 shows the two rocks in
contact. Followed out to the west
this gabbro is found to widen and
across the river upon a noi 1t similar
gabbro Was ] H0 is
>Onardnn by anothier body T Jatf‘ on
the west from I
Without ques
above QGQH“V

a wedge Snapeé

LPT i P T . P W v
offshoot rtheast from the
ma in gﬁ:nﬂn surrounded b}

the amygdaloic
relations indicate that it is inftrus—
ive of theése lavas, uovﬂovar the in—

v 4T VY “. " O cr o %) a1 Py
creasins 11 11%31’18 s of the rock from
i SRR e, RO BT oo
the center toward the edges 1s further
- | + o B Ll - Y ~ e Fa
evidence of its intrusive chars \Jter.
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aroun the soutl ‘bﬂ St 8nore

r's Lake,

e

T nasalt wa
to Lake '“eo rgia where
several places upon the shore of the
uort 1east bay as above stated, O

a o]
& N 17 o ad A
the west southeastern

Ouﬁ@.f'\rc

e o .1‘1.,
Wi ”-;1’1 the :
B A el TRy T
hich lies only a short dis—

to t; e west, but i’.: seens

yable 4u na, t

a : T 4 4
om this nmass, I atte

B T Al T
16 contact hetween

t is an off~
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40271

s

October =22.

I visited with Leith and Merriam
the slates on the west end of Soudan
Hill, which were seen by Van Hise and
Leith some weeks previously. This
Van Hise was inclined to interpret
as slates below the ore and jaspers
of Soudan Hill. At one place there
occur several small exposures of
black graphitic slate, Specimen
40271. This could not be brought
¢ loser than 20-25 paces to the jas-
per. As no bedding planes could be
observed in the slate it was impos-
sible to get their strike and dip,
and to state positively whether they
dipped under the Jjasper or not. To
the south of this slate there occurs
a sediment like Specimen 402?3,ﬂﬁhis
looks very much like #43e sheared
porphyry/which could be traced to
within about 8 feet of the jasper.
Plas hyry 15 very—simi] :

':, - - 3 Y
wmade later on., Immediately next to.
the jasper there lies a paint rocktu@;
which appears to me but a ferrugi- 2
nous facies of the sediment'Which
looks like the sheared porphyry. The
schistosity of all of these rocks,
the black characteristic slate in-
cluded, dipped nearly under the jas-
pér, but in no instance was I able
to determine accurately the true bed-
ding. Coming down the hill away
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40272
& 40272
] 40273

4
40274

ﬂ
yoavs”

0 oy

from the characteristic slates, we
pass over alternations of sediments
of coarser and finer grain. All of
these are very much altered. We con-
tinued on down to the dump from the
0ld mine located near the end of the
railroad spur, and collected speci-
mens from it to illustrate the var-
ious phases of the sediments which
lie to the south of the jasper, and
were cut through in sinking this shaft.
Specimen 40272 represents a conglom-
eratic facies of this sediment. Some
of these specimens show pebbles whic h
are presumed to be of quartz porphyry.
No.¢202 is a specimen taken from
thi%dm{ Tast AEght. This should
be compared Wlbh 40272. Specimen
40273 is a finer gralned grey acke—
like phase of the sediments, and “is
connected with and grades up into a
rock, 40274, which is very nearly ¢
quartzite. It will be noted upon
examination of this specimen that
very fine parallel lines along which
iron oxide have been infiltrated oc-
curreé# in this sediment. May not the
infiltration of the iron here be ind-
icative of the way in which the more
jasper like bands in the slates in
the railroad cut just south of this
durip are formed? Such rocks are
represented by Specimens 40299-301.
This is followed in turn by a still
finer slaty pha%e) 0275, which is

an
discolored by 1ron n places contains
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enough iron to become a paint rock.
The exposures of the sediments
above referred to as occurring upon
the southwest side of Soudan Hill
near the jasper are very poor, sasnd
the relations are by no means satis-
factorily shown. It is perfectly
possible that the black slzste may be
below, or at any rate associated with,
the jaspers. This could not be con-
clusively shown, however. The
coarser grained sericitie grey wacke,
which so closely resembles sheared
porphyry, the conglomerates, etc.,
south of the slate and jasper, are
certainly not older than the jasper.
Thesecan be traced to the east along
the south flank of Soudan Hill, and
are there found to lie to the south
of the main mass of the iron bearing
formation. Just at the west end of
Soudan Hill we are near the line of
contact between the iron formation
and the overlying sediments, and as
a result of this and of irregular
erosion we find the sediments wrap-
ping around the jaspers, and in places
the relations might be interpreted
as those of interbanding., for in-
stance upon the small hill just west
of the railroad cut west of the ware-
house of the Minnesota Company.
Here a small amount of mining has
been done in an isolated knob of
jasper. This knob of jasper is al-
most completely surrounded by over-
lying sediments which are well
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exposed in the rallway cut.

After examining the west end of
coudan Hill returned to Tower. In
the railway cut on the Tower branch
of the D. & I. R. Railroad, I noted
two basic dikes, the largest 18 inches
in width, cutting through the rock
of the cut. Jfe ¥22%6.

Now visited the conglomerates and
grey wacke exposures which occur at
the west end of Lee Hill, immediately
to the north of the westernmost
houses of the town. These sediments
lie almost as a thin film upon the
iron formation. The entire series
of rocks have been very closely
folded, and since this folding erosion
has truncated them. As a conseguence
the sediments in many places seem to
be infolded with the jasper, the bands
of sediments lying parallel with the
bands in the jasper. The relations,
however, are very distinct. More-
ocver, a difference in the degree of
folding can be noted. The jaspers,
which would be more correctly called
black cherts, are very much con-
torted, whereas the associated sedi-
ments possess, for the most part,
straight banding, with very slight
and almost no flexures. The iron
formation here has a somewhat dif-
ferent character from that ordinarily
observed. With the black jasper
there are alternating interbedded
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bands of material which appears to

T have been originally quite side-
' ritic.. As a result of weathering

the siderite has to a very great ex-
tent been removed, and instead of
the massive jaspers having been formed
we get veyy friable sandy brow
<t colored rocks. Such friable rocks
1 are represented by specimens
§ 40277 40277-80. At one place a black
T 40278 graphitic slate was found alternat-
| 40279 ing with black, somewhat slaty Jjasper.
} 40280 This slaté is shown in Specimen
3 §§ 40281 40281. The presence of this graph-
/ itic slate associated with the jasper
at this place shows clearly that
.\\ during the time when the iron for-
mation was being deposited there was
occasionally at least the formation
depesdi of clastic material., The
band of slate here observed 1s very
small, but its presence is of im-
portance as proving the occurrence
of clastic material. If we get
these thin bands there is no reason
why at favorable 1oca£i$ﬁ69there
should not have been formed nuch
greater masses of similar material,
although at the present time we do
not know positively of such an oc-
currence in the Vermilion district.
The sediments above referred to as
being so intimately associated with
,g the iron formation are clearly younger
then it is, for we find in them

Lo

g S

L 444‘..-%,_“ 4

t fe e




s of the black zraph
i Y identi

ciated with
?

frei
reached there in time
companied by Leil
iron bearingz formation exp
south of Hly in Sections
Here the jasper is associ
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ry finely banded rocks.
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&
sreen stone lies both to the north
and south of these ied rocks.

40283 Enoniﬁen 40283, taken from

uvarter of Section 3, uhow"
?"%l black
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associated with it.
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40284 l 1ens 40284-6 repri
40280 bands which show the g from

40286 +the sediments into the cherty or
‘-7 ands.
g 40287-92 show the wvarious
occur asgsociated with
J as] . The rocks represented
B3 -‘1("‘(21'.'..]';.3’.‘16 40289-91 cspecially
@L;.ml are almost without question of
40292 Specimen 10232
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40323

40324

40325

7 e

his 1s a specimen of the banded
imikdée sediments which occur in
the first cut on the Duluth, Port
Arthur & Western Railroad, west of
the International boundary./% ;

Specimen of the same kinds of sedi-
rents taken 100 yards west of the
above cut.

Actinolite-magnetite schist which
with bands of iron ore forms the
greater portion of the iron-bearing
formation at the base of the

imikile, This specimen is from
the southeast 1/4 of Sec.22, T, 65 N,
Re 4 W,

Represents a band offine grained
magnetite ore such as occurs assoc=-
iated with the above mentioned
actinolite-magnetite éﬁhists in the
lower portion of the imikie. From
S. B. 1/4 of Sec.22, T. 65 N.,

RI 4 V‘r.

A somewhat coarser grained phase of
the magnetite ore. From S. B 1/4
of Sec.22, T. 66 X., R. 4 W.
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