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LAKE SUPERIOR DIVISION.

R

INSTRUCTIONS.

1. Ordinarily at least two pages of this book will be devoted to one section. On
the left-hand page, place a map of as much of the section as has actually been seen.
Denote rivers, lakes, marshes, efc., by the usual topographical signs. Denote the
ledges of rock, when no strueture is made out, by cross-hatching, making the cross
hatching cover as nearly as possible the areas occupied by the exposures. If the
rock is a massive one, but still more or less plainly bedded, nse the same sign with
a dip arrow and number attached, showing the direction and amount of the dip.
Denote a shaly or other very plainly bedded ledge by right parallellines, and a ledge
having asecondary strueture by wavy parallel lines running in the direction of the
strike, with dip arrow and number attached 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 attach the number of the specimen
representing it. In mapping the section count each of the spaées Letween the blue
lines as 100 paces, and twenty of these spaces to one mile, or 2,000 paces. Usually
the southeast corner will be placed at the hottom 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 adjoining section, the southeast eorner
may be shifted up, or the map may be turned around and the north placed at the left-
hand side of the page. The ruling of the left-hand pages is also arranged so that,
if desirable, a larger or a smaller scale can be used, eight inches, two inches, one
inch, or one-half inch to the mile. With the two-inch seale, the squares onftlined
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, atter which give in order on the right of the same red line the
position of the Jedges 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 ., 300 W., Strike, N. 78° E., Dip 50° 8. Then follow
with a full description of the ledge. When topographical maps are used for
locations this paragraph applies only in part.

3. Colleet & specimen from every ledge, or wherever there is a change of roek on
any one ledge, taking care to get fresh material, unless for a special purpose the
weathered surface is desired. 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
so-and-so. Under the same conditions small-sized specimens, trimmed to auniform
size of 2 x 24 x 4 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 IV, p. 44, Regulations of the U. S. Geological Survey. Specimens should
not be placed together without protection in the collecting bag, as the fresh surfaces,
important in determining the character of rocks, are thus destroyed. They should
be damaged by no vemporary mark, but the numbers should be at once marked in
at least two places upon the inclosing paper or cloth bags. Specimens may be
permanently marked in camp by painting the numbers upon them in white upon a
black background, using Silver White and Ivory 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 sections, ete.

5. Forward this note book assoon as filled as registered mail matter to C. R. Van
Hise, U. 8. Geologist, Madison, Wis. G—1747
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Island No. 2

glomerate wit

5 Typical coarse con-

n ‘]‘_.cvjn,'\-n f-\nh’PH]PTn S, 't'he

pebbles ranging from those of small

gize to those

3land No.

two inches in dianmeter.

S Dense porphyry

.

sheared into rough rhomboids and
weathering like conglomerate, See
complete description by Van Hise. At

one place on the N. B, oart of the
island infiltration of iron along the
cracks has made the directions of
shearing particulariy clear. The

sketches below

are accurate represen—

tations of these shearing 11“”<.

The two sets
these rhomboild
joints down to minute

of fractures making
features vary frou big

"3

pift plane







N

~o'9ver all belong to 3 of two sys-
ems, one of which strikes N. 15 E.
and the other N, 80 W, Upon the 8.
glde of this iitle island is an in-
terbanded slate and iron formation
very ~iﬂilﬂr to that seen on the Rurnt

|¢ (-\'-»— 1.-

one
K

ies. These rocks are here closely
folded, and in places brecciated.

e

40500

Isiand ¥o. 4; Traversed the island
from end to end. The rock is entire-1
sedimentary, mostly fine grained con-
glomerate but in places a coarse grit
or graywacke. In places it might be
mistaken for a porphyry. Vhere the
conglomerate is fine grained or is shear-
ed one sees the white eyes of (uartz
standing in a finer grained watrlx, and
perhaps, if he found it alone he would
call it a porphyry, but on close exami-
nation the material may be seen to have
frag APLt like its matrix much sheared,
and from th?ﬂu there are all gradations
into material with well defined pebbles.
At one place at about the center of the
island on the S. shore some of the rock
was doubtful, In itself it looks 1lik
a porphyry and contains peculiar green-
ish fragments, 40500, but it cannot be
sharply delimited from the conglomerate
series, and may indeed be a part of it.
If a slide shows the rock to he a true
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porphyry, we have here but a minute
patch,
gl
Island No. 4-1/2, Typical con-
glomerate.,

- 4 L

cong lomprate cn isiand B0+ O However
here a close search reveals a number
of neHﬁLes of varying character, show-
ing that here the rock:is a true con-
glomerate.

Island No. 8. Tvpicai coarse con-—
glomerate with 1: jasper fragments.

Ialand No. 7. Here we have an in-
ricate infolding of two doubtful
rocks which we think are true por-
phyriw. One resembles very closely
the feldspar porphyry and the other

the a1 artz porphyry. Both of them
COAtulP the characteristic green in-
clusions of the porphyries. The only
question in our minds i" as to the pos-
sibility of the quartzose rock being a !
graywacke. 40022 (”lemﬂr+“) represents |

the quartzose material. 40023 (Clem-

ents) repres “Dts the feldspathic mate-

riat. The / w+rg sketch shows
roughly the 01qt ‘L’lon of these two
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or feldspar porphyry
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Revisited the island October 3rd
with Dr. Clements, and decided that
the rock is a true feldspar porphyry.
There can be little question of this.
The qu:um porphyry intrusive is the
one .L* the small gquartzes. it
was fol c;rﬁﬁ. 311 .,,“r‘ )

on hotn si
porphyry a
narrow dike

('[} ct Q.u

No. 16, Massive gr
h sal

¢ rock running to
the middle of
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the sediments.
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On the 8. shore is a
slate and gravwacke.
is a fine grained,
which Clements was
but which
1éd—
i
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inclined [
40528 j: atilid no
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40020 of ‘1
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nded slates,
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| the me of the con-
| 0¢o'”“; ontains large quartz eyes
i nmination, would be

.and, on

iike,

“> called

lg eyed wor}







p=a )

e

11

Island No. 20-1/2. Typical griy®

wacke slate and conglomerate, strike

W N, 30E.

=P

July 4th,- Ely Island.

The east end of the island was found
to be occupied by an intricate mixture
of sediments and porphyries. This
part of the island was visited at the end
of the season by Dr. Clements and my-
self, and a detailed, large scaled map
was made of it, This detailed map
and the mnotes of that day, found.en a
later page, will give a good idea of
the geology of the eastern part of the
island.
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Skirting the south shore from the
east to the west in the canoe, conglom-
erate was found to continue for the
entire distance. Jasper fragments
were found at a numbar of places.

Made section across Ely Island at
the place marked A on the opposite plat,
running from south to north. The main

mass of the rocks crossed is the
praywacke-conglomerate series, but in-
tricately mixed with this series are
irregular areas of porphyry, both the
white-eyed and Teldspar. These areas
were not mapped out in detail. In<iis,
deed, it would have been impossible to
do so without spending a day or more on
this one section. The location of
the graywacke-porphyry complex is indi-
cated on the opposite plat.

Skirting to the west along the shore,
I landed at the point marked B on the
opposite map, and made a section north
across the island. At the shore, and
for several paces inland, is the typi-
cal conglomerate.

At 300 north, the schist conglomerats
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again appears in a small exposure.

At 500 N, from the shore, typical
conglomerate appears, rather coarse
grained and containing numerous jas-
per fragments. This continues in

frequent exposure N. to the lake
However, it becomes 8'°L 1ily finer
grained, being coarsest in the center
of the island. The conglomerate
is,in most led very much sheared

¥
and the COﬁP" neratic characters are
not apparent., but close search will

reveal fragments

juestion tha
W. &:‘110.

i : ies
~c‘3b"“y may be present but these

vere not discov

Made another section across the

western end of the island. See plat

opposite page /. ; Running S. at

the shore is typical banded slate and
graywacke, The bed is (1“t’nctly N.
nd §. while the schistosity has the
normal direction 1 th :tﬁict,

L 0
about ¥. 8074, T
immediately to

conglomerate, w
out to the S, s
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On the 8. E. corher of the island
& 4 1 . - Y4 i 3 < 8 ! & - -
at the place mmarked A 1is 8] 3 and

graywacke in a na““ow belt Om the
shore in sharp c act with material,
W“lCh esc.f¢eL tﬂw white porrhyry,

e of the
island is porpl \ ,hlwtose
and containing ?uﬂ*“““a ”Tewnlﬂh frag-
ments. It contains no quartz eyes
and would be cal fel .”%ar porphy-
ry, although 1 certain that
it may not be a part £ rnen—

part of the sedi
tary series. The porphyry for most
of the island is the feldspar porphy-
ry. although at about the center of
the island at the place indicated,
a small patch of the quartz porphyry
ig found.

Worked #rem he “oint g
Mud Creek bay. This poi

i at the close of tnv season by Dr.
Clements and myself and a large scaleq,
detailed map was made of this area.



much closer than that

inary visits, so that

fragmentary notes are
Only such as apply to

mh e (0 10 (e 5
nimbers will be given

v & Y

28503 This is a specimen of the green—
stone from the E. part of the point
28504 A piece of the granite fragment in-
cluded in this greenstone,. The green
st LY :
.

i o e
{ 40505 ( ! ) from the 5.
=i eaﬁt(‘:l‘l\l "');LI?": OI_ },(‘,J_:'-_T, & See map .

| gide -ﬁf:[_!:.}'“.:*fi 2]
| saw ed

'he
? \T“\g LUI"' 1|'“' core of the

e ‘bé visited, anéd was found tQ bm the

= spar noww%vwv The

.LO',‘:"—), worrect
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40508
05

4

009
Vo

+1
Took train on ﬂulv & ITGW Range
Railroad, B 01 Tower junc-—
tion B ¢

l&ﬁﬁﬂ shows traces of this spheroidal
gtruecture, Here also are certain
a,lua of the greenstone which 1lo
ike tuff, Two specimens of this
were taken, 40508 and 40508 ™

sparent tuff was found to contl ue
ther uniformly along the southern

oely covered
but, on

map, &
, 40510, comes in W, of
_'vcv close to the Falls. On the

: o Y ‘ v 7 :
ie of the Falls is the massive

.44

£ wn b YA awva - . e + 1. m
Farther N. alon vit@e I,

‘ creek is a ledge of feld-
ohyry (?), 40512.

At %25 paces from the bridge along
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40514
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N

-

into the S.
and 2, S. E. of Tower
trace out the jasper
curring. I began at
the ”,qwar“ o*
post ,
-.L% D")Jut"h
from the N.

-

the quarter post beg
\rge exnposures of j X
arently follows around
she hill. It is
o be in a nu‘ﬂdm of
as indicated on the
Closely o.S-sO\,luT,:'){
2T are a number of patc
nston The re at“v \S

4

b

LLZ‘-&'L.:].G to
of at lea: two
nwe~emb. The

11 is compos
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40516

tinues around the slope of the hill
to about 600 E. 100 S, of the quarter
post.

At 600 ¥, 2235 — 865 8§, 38 3
the W. flank of the hill striking to
the N. and 8, parallel with the slope.
Test pitting has been done in this
jasper. Here also greenstcone may be
seen, apparently cutting the jasper
and enclosing fragments of it.

asper on
K

This series of ledges was visited
on a later day with Van Hise and
Merriam, see Van Hise's notes.

The greenstone also contains frag-
ments of a white-weathering granitic-
Tock, substantially composed almost
entirely of feldspar. This is found
a2t 500 B, 265 3.

The N, and Sﬁ%line crosses the W.
end of the hill, which is flanked by
quartzy feldspar porphyry , eré the
‘white eyed” porphyry. Thig occurs
from /500 t0/600 S, This porphyvry
contains undoubted fragments of green-
stone, and also one or two fragments
of jasper were seen.

At 700 ¥. 1050 W. on the N. slope
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=g

long flat hill is a small ledge
sper striking E. and W. and dip-
: 3 E

All along this hill, which is com-
posed mainly of Orliu, the
large pieces of jasper but
first I would call undoubt
though some of the others

=
-
®

AV 15350 8. 1Z50 8. of the W,
orner of the section ls jasper in
a number of small exposures. The
total width of the exposures N. and
8. is 75 paces. On the N. the jas-
ver is intricately mixed with green-
stone. The strike, in general, is
. 755 %, but it 18- -veéery mach ﬁ”“tﬁ

ed.

Just N. across a little valley is
another ridge of jasper and green
schist in intricate relations. n
this complex there has been large
test pitting. Both the jasper and
greenstone have been folded together,
The general trend of the ridge is N.
¥., S. E. and it extends for 300
paces. At 1750 E, 250 S. to 300 S, —
The greenstone continues thus far E.—
when on the N, side of it the massive
white eved porphyry appears as shown
on the map. I followed the contact




mp

a3

E. and W, for 50 paces, The two
rocks can be traced between € inches
of each other but no actual contact i

found. Fach is very massive and con-

tains no fragments of the others.

A little farther G, 1795 B.s B
the BE. end of the rldwe the continu-
ation of the greenstone is found as
a narrow dike 4 feet wide cutting the
porphyry. There can be no question
as to the relations. At one place
also the greenstone apparently con-

tainq large fragments of the porphyry,

lthough this occurrence is obscure.
Wﬂe contact of the two rocks is very
sharp. Near the contact the acid
vorphyry is red because of the intro-
duction of iron from the basic rock.

imies to the E.

The line is strucﬁ at 2100 E.

At 750 N. O W, on the E. line of
Seec., 3 is greenstone.

At 1080 N. is a test pit in ferru-
ginous green schist. There may be
ﬁare a small lenz of jasper, but this

3 not appear in the rock exposed.
ttle j"~per is thrown out on the
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fragments of green schist ranging from
t%ooe of minute size up to those

veral feet 1vronu. Also, on the S
slope, severe 13 )
greenstone are found cutting the por-
phyry. There are, therefore, un-
questionably two vvpﬂ”"*h“ﬂq one
younger than the later Yu'“"v“v and
one older.

.

~ 3 . o + 1 T b Ve T AaMmaradt a
Golng S. throug tne congiomerate
a4 T Wy - £~ Y+ 3 y &
belt I here found the later feldspar

=

porphyry intruding the conglomerate,

'\I -r-'r-o'l“’ T\

dikes also cut this con-
Examining the conglomer-
I found at several points
ments of green schist.

small but have unguestionalle
and sh W conc lusivwlv that

J
zenstor

-

-~

et

1ave been a

the con lowvﬂﬂte.

Just before reaching the conglom-

erate, I passed a patch of
intriece 3 d jasper, green
schist, and porphyry, which is indi-
cated on the map. It is impossible
: ches in de-

1ese irregu ;

spending a day
The green schils
v intrusive rela
containing large and

shows apparent

I

3
k.
with the jasper
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34

small fragments in
dance. From this
would say that there
ly no question as
relations of the gree
jasper, but examir

a later day, in view
covered in other nax
it was concluded tha

relation }ere shown, e similat
1ntv1 sipe r ations to a Tv‘”Tk&ble
TE be really a casce of

.ﬁ* O (" (,)
the I
the lake

ng. </ At one place, near
the Ffirst hill 8. of
older porphyry is seen |
*ﬁ“1uﬁe small jasper frag-
2 inches long. About
ls a zone about 6 inches
lyry, which has boen ne@e
ntroduction of iz
“*tn t]

1mie t
jd
=

H”<

I C 8€

L

we have

\r
H“Ue quartz “*eﬂo-
rtn* below shows the

rd L i .




The morning's work

(1) There are two 1 ies, one
older, one younger, tha of the
green schist. These

actual contact, They
tinguished by the lack
fragments in the one ang

. L™,
weatnering.
M

(2) here are reen schists,
one younger than ldest porphyry,
and one younger the latest por-
phyry and the cong rate. The
first may possibl the on 8
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the lake.
ed grs

A

Iro

1 e TESE

Mixed in

slate on the N.

acid rock,
turns out
porphyry.

aywa GKE
ded green tlnp
grourid on the N

ock a greenstone

to be a

onacerance.
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Sunday, July 23rd.

Traced out jasper belts in Seecs. 1,

6 and 5, north of Mud Creek Bay. Start-
ing in at the bay, on the east section
line of Sec 1, I ran north for something
over 500 paces, to the complex of jasper,
greenstone, and porphyry. The loeca-
tion is indicated on the general topo-
graphic sketch map opposite p. 39
At this point the exposures were looked
over with some care, and the results are
indicated on the large scale plat on
the opposite page.

. At this place, in Sec. 1, the por-
phyry was found cutting the jasper.
The greenstone was also in sharp irreg-
ular contact with the jasper, and was,.
supposed at the time to cut it; but Ilater
work, showing most of the greenstone of
the area to be below the jasper, inéi-
cates that the greenstone here may also
be lower than the jasper, and that the
relations gre the result of close in-
folding. At one place in Sec., 6, 100
east of the west line, and 800 north of
the lake, the greenstone is seen to
complete ly enclose fragments of the
jasper.

As to the relations of the greenstone
and the porphyry, no decisive evidence
was found, although most of the facts

# robserved seem to accord with the idea
( of the intrusive relations of the por-
iékﬁig phyry in the greenstone. On the big
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hill south of the center of Sec. 6,
greenstone and porphvry are in about
equal quantity. Where the relations
can be observed on this hill, the por-
phyry is apparently intrusive in the
greenstone. On the hill in the neorth-
west quarter of Sec. 6, the two are agatn|
in equal proportion. Here, undoubted
dikes of a greenstone can be seen cut-
ting the porphyry, but it could not be
determined on the ground whether or not
these greenstone dikes were a part of
the main greenstone mass of the area.
Bater work would indicate that they are
not.

The Jjasper at the Sheridan mine was 5
hurriedly examined. The structure secmed |
to be somewhat as follows:

——

-
s
s
:

Here were taken a number of speci-
mens .
specimen of the jasper from the mine.
pipe ore from the Sheridan mine.

a specimen of quartz and iron ore from
the Sheridan mine. The quartz is close-~

¢«ly crystalline, and in cavities can be

“.8een to have erystal forms. These
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erystals have been covered with a thin

coating of iron ore, which,chipping
off, shows how the clear crystal of
quartz have been thinly vaneered.

Beginning at the Sheridan mine,
and extending east for a long distance,
is a low swamp, with a road running
through it. On the north side of the
swamp is a big greenstone hill, and on
the south escarpment of this hill is
Jasper outcropping at a number of places.
There are a nugber of test pits in the
Jasper along this herizon. Test pits
are also numerous in the center of the
marsh .
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July 24th.

Worked the point just N. of the
Burnt Forties E. of the section line.
The results are shown on the topo-
graphic map oprosite page 34...

Both porphyries are present and the
small eved one is found at one place
cut by a dike of greenstone. The
gouintry 13 so drift covered thatl 1t
is hard to get relations, but, from
the general position of the rogks,

1% s as though the porphyvrwrecut
the conglomerate, The relations of
the two porphyvries it is impossible
to state, as no contact can be found.

point was visited late in the
with sor Van Hise and Dr.
then decided

1at s the porphvries
ould be matched in some of the peb-
bles of the conglomerate near by.

H 0} are therefore older

pAyries

i1d

rock, containing no quartz eyes which
I have marked on the map as sediment-
¥ Location is given on map.

This is a specimen of the doubtful
¢
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July 3lst.

Visited the knob of sedimentary slates
at the east quarter post of Sec. 4, T.635,
R. 13. This had been previously mapped
by Bayley, but as slates are rare in this
part of the district, I went there to
check up.

I find the north escarpment of the
hill, and for about twenty-five paces
northward on the top, to be composed of
a cherty slate, striking N. 75° W., and &%
dipping very steeply to the north B0’ or
more . The slate is banded, being com-
posed of cherty and 1less cherty layers.
The less cherty layers weather red, and
in many cases the exposure simulates
jasper to a remarkable degree, due to the
weathering of layers alternately iéé%gr

4559 and poorer in silica and iron. and

4540 4840 are two specimens of the slate.

Lys53% %514 On the north slope of the hill,

Yy57%0 apparently cutting the slates, is a belt
of white-eyed porphyry; also at another
place is a small area of hornblende por-
phyrite, ra‘her coarse grained. Its
relations to the slates are doubtful.
From its massive character, it would seem
to be a later intrusive. (See location
on map)

I now looked up the jasper belts in
the south half of Section 4, and in the
north half of Seec. 9, .6+ R./3

Starting at the diamond drill ex-
plorations near the south quarter line of
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Sec. 4, I followed the belt to the south-
east across the hills, as indicated on
the map. The topographic map is very
poor here, but the belt can be traced in
fairly continuous exposures as indicated.
There are many sharp breaks, and high
knobs} showing the Jasper, which the map
does not bhring out. In general, the drift
occupies the depressions, although here
some test pitting has been done. The
fjasper is intimately assocliated with the

{typical spheroidal greenstone, and in
'places gives a suggestion of being a re-

placement in the greenstone. The green-
stone itself at these places weathers to
a reddish brown color, due to its large
content of iron. A characteristic fea-
ture of the occurrence of the jasper is
that the jasper forms big south and

west facing escarpments, and invariably
pitches gradually off to the southeast.
The strike of this belt averages about 25
south of east.

The jasper marked on the map south
of the ridge is a single hill, standing
up in the greenstone with no continuation
east or west so far as I can see.

Going west, to near the west line of
the section, where the road crosses the
railway, there is a high knob of jasper
forming the western facing escarpment
of the hill, overlooking the road angq the

railroad. This jausper was before mapped
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as doubtful. The strike is N. 45° W,
It soon dies out to the southeast in drlft'
and swamp. The belt was traced, however, |
about 100 paces. |

The county road on the topographie
map is absolutely wrong. Its true posi-
tion is sketched on the map. This is
only approximate; but is more nearly
right than it was on the topographiec map.

Coming back to the greenstone ridge
in Sec. 4, jasper id found outcropping
on the road at the place indicated, but
no strike or dip is obtainablse.

Just south of the swamp, in the
southeast quarter of Sec. 4, a little
socuthwest from Bale's camp, the jasper
forms a high knob, striking N. 45° W.,
and dipping steeply to the south. This
was followed about 75 paces to the south-
east, where it, as usual, breaks off at
the low ground. Continuing to the south-
east, the next high knobs 150-300 paces
to the southeast are greenstone. These
completely cut off the jasper in this
direction,- that is, in the direction of
the strike. It is just possible that the
Jasper might swing south here, and be
found on the other side of the swamp.
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