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LAKE SUPERIOR DIVISION.

-

ANSTRUCTIONS.

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, etc., by the usnal topographical signs. Denote the
ledges of roek, when no structure is made out, by cross-hatehing, making the eross-
hatching cover as nearly as possible the areas occupied by the exposures. If the
tock is a massive one, but still more or less plainly 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 plainly bedded ledge by right parallellines, and a ledge
having asecondary structure 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 true 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 spaces between 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 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 adjoining 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 ruling of the left-hand pages is also arranged so that,
if desirable, a larger or a smaller scale can be used, eight inches, fwo inches, one
inch, or one-half inch to the mile. With the two-inch scale, the squares outlined
in black represent sections, and thoseé 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 deseriptive 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 ., 300 W., Strike, N. 78° K., Dip 50° 8. Then follow
with a fall description of the ledge. When topographical 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 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 a uniform
size of 2 x 24 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. 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
he damaged by no temporary mark, but the numbers should be at once marked in
at least two places upon the inelosing paper or cloth bags. Specimens may he
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
acconnt 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
Hige, U. 8. Geologist, Madison, Wis. 6—147
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the Moose lake-Flask lake
Ffrom the quartfer line of
r NW yestérday.

Ran east on
portage trail, f
28, Trom which 1

The porphyritic reenstone continues to
- 5 ~ é"
j‘.l—:"j, T‘"

At 225 W is massive coarse greenstone,
which continues to 500 E, of the quarter
line on the trail.

‘4' Here we started north, the starting
point being 500 W, 50 N, in 28,

At 340 N, of the trail is some of the
banded material in close association with
the massive coarse greensftone, the latter
predominating. The coarse greenstone con-

tinlies to 4785 N.

At 550 N. is dmmk massive coarse green-
e stone, followed immediately by a very
slightly porphyritic white-weathering
greenstone, which I think is a phase of the
porplyritic greenstone. The strike is N.
45° W, This continues to 650 N, of the trail
where the first greenstone conglomerate ap-
Y pears. Many of the fragments are here
distinctly scoriaceous.

At 670 N 76 W. of the starting point

.
on the trail. is a huge vein of quartz 1n




-

Fhe conglomerate.

At 700 N., 75 W. the greenstone conglom-
erate con“ains fragments of the banded
material.

28642 Specimens of the conglomerate,

28643
28644
The conglomerate continues to 800 N,

At 1000 N, is massive slightly por-
phyritic greenstone, weathering white,
containing very rare fragments. This seems
to be but a phase of the greenstone con-
glomerate,

Continues for 100 paces

Kt 116D N. is tv
stone.,

ical porphyritic green-

g

This is followed immediately bv massive
fine grained greenstone, which continues
to 1400 N.

At 15600 N., offset west to 1250 W,

ol the east lirie of 28,

At 1000 W. is the porphyritic greenstone
in close association with a true diabase.

At 1025 W, of the guarter line the
greenstone conglomerate again appears.
Here it strikes N. 50° E,

[ Y
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At 1425 N., 1060 W, the conglomerate is
cut by a true red weathering quartz porpyry

28645 . -Ouarts porphyey. This oeccurs in
two bands about & feet across, parallel
to the strike. They seem to be dikes.

The conglomerate continues to 1250 W,
On the western end it is seen to be a part
of the porphyritic greenstone.

From polnt 1450 N., X250 W. rap
south,

To 300 S, are various phases 0of the
porphyritic greenstone, occasionally show-
ing conglomeratic forms, containing frag-

ments like themselves.

At 300 8. the greenstone contains
rare fragments of other darker colored
greenstone, and also occasional large
fragments of the porphyry, 28645.

I would call this rock but a phase of
the greenstone conglomerate.

A little Tarther one this develops
into the true greenstone conglomerate,

t 420 8, is another dike of the guartz

porphyry in the conglomerate,
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bl The greenstone conglomerate continues
in large and typical exposure to 675 S. 1
. Here the strike is N, 60 E, 1
|
i From here the conglomerate continues E
' south to the tratl 13100 8.
l
i
e i
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t make to the
d 1t forms 25 paces
July 29,
Worked the islands of Snowbank lake,
See opposite plat.
] 28646. 1Island in 35. Granite. Gray?
-

28647. Granite. Red? This granite is cut
or apparently cut by an exceedingly fine

i grained acid rock, 28648.

| 28648,

28648, Granite,

28650, Granite.

28651. Granite porphyry, very coarse.

o 18551 4
—  Hrere found a & series of large expo-
sures of several kinds. The ledges are
covered with lichen, and the relations are

! very obscure. The predominant granite

: seems to be a gray one (2865Y) ,#+in some

i cases at least in irregular areas and dike-

like stringers are areas of red granite in-
cluded in it, some of which is almost




pure feldspar (28652)

286852 . Show some phases of the redder
28653 varieties.

28654

28655. Red granite a little farther on.

28656. Fine grained massive red granite.
”PWO the rock has a cleavage which strikes
N, 559 B,

1

rock is found associated with a band
very fine gr ained greenstone. I ﬂo1ld not
tell whether the greenstone was included

in the granite, or was a dike.

A few rods west on the shore the same
af
of

2868T .. Granite.

<B658-9 are hornblendie rocks, showing a
spheroidal wea hering on weathered surface.

the granites defy classification
way., In such c¢ases sSpeclmens

Instructions were given me to flistinguiss
between the gray and red granites. 1 was
able to do this only in a very rough way.
Certain of
in any such
were collected.
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- Ran south on the east line of 3 and 10
f from Snowbank lzke,

S ces from the lake
is .almos inuous exposure of gray

= granite. Dr. Clements has specimen, At

I - numerous places it is cut by red granite

in dikes. Occasionally small areas of the
red granite may be seen to contain fragmens
of the gray granite,

4+

! The granite, the gray, continues to
f 625 B
Atglb?ﬁ 3, is a gabbro dike in the
) granitd. The dike strikes N. 70 E. The
gabbro narrows at both ends, and may De
an inclusion. However should call it a
dike.
s 28660 is a specimen of the granite here,
: close to the contact.
28661 . At 650 comes in a large mass of
typical gabbro, which continues to 790 N.
i At numerous places this gabbro is cut by
! narrow dikes of fine grained granite,
e These are narrow, and often there can be

ho doubt as to their natire.

E Y 28662. At 790 8. is a coarse red granite.

St A ik ke e R i e crah




I cannot make out its relations to the
gabbro. It.forms an exposure 25 paces
acrogs.

Granite continues tol1l100 S,, where
another outcrop of gabbro is seen. After
this the granite again appears, mainly the
fine grained red variety, but sometimes
becoming cearser and more hornblendic,
and approaching a hornblende rock in ap-
pearance, This continues to 50 S. in 10.

o

The corner was struck at 1560 paces S.

At 50 8, in 10 gabbro again appears.
Here it 1s in contact with the granite,
and the granite is undoubtedly later.
The granite ramifies through the gabbro,
and contains fragments of it.

The granite continues to 200 8., At
several places the granite was found
associated with, and apparently including
irregular areas of true quartz porphyry.
Coarse and fine and hornblendic and nonhorsa
blendic phases of the granite are here
found cu*ting one another in a most intri-
cate fashion, and T was unable to satisfy
myself of the true relations.
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At BBO N. in 11 we Tirst sgtrike the op
granite again, which is here massive, red
and medium grained.

At 1175 N, i1s bright red maAssice Iranite
containing very little of the ferro-magne-
sian constituent. Almost entirely Telds-
par.

From here to 580 N, in 2 is open

&
swamp .

580 N, in 2 is medium grained massive
red granite. 1In low knob in o pen cedar

11560 N,, medium grained red granite.

1300 N. is what I would call a gray

28664. At1500 N. is massive hornblende
granite, This is similar to the material
which I thought was a phase of the gabbro
on the south run. ! e Tl
"his almost immediately/¢Changes by a
diminution of the ho"nﬂlenac into an ordin-
ary gray granite, which continues in aimos®
frequent exposure to the lake 380 N in
35 . However, to the north it has many
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stringers of the red granite in it, and 1t

a mers to be intruded by the red granite.
P : :

Also in places there are a parently two
kinds of gray granite, a coarse one includ-
ed bv or including a finer one, as though

B w0

there had be injections

~F & P
of this

0 1]
material. At the lakw the red granite at
one vnlace is almost entirely Cﬂa”SF pink

feldspar, the ewfsfals averaging a half
inch in length,

The me-nder line of the Snowbank lake
shore is wrong on the plats. 1In golng
north on the quarter line, the bay of the
lake was not struck at all, but at 1000 N,

in 2 we came close to it Also in 35

g 1 = a
inst-ad of striking the lake at 800 N.,
struck 1t et 380 N, of the lin¢
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28667,

ted at
24 -6
Cap
south

Star
iine of
Agrtih te
and then

LB668 ., A%

I would esll) £
very massive ex
here cut by a
stone, somew

1

1s schistose,

e

The

at OR
at g

grani

286606 ,
schlv‘, wnich
be a sediment
appears rather
8 8chistosity

-9, on
lake.

hat

.7
paces from
a peculiar
I am in
Cary., -In

which

Aug. 1

the town line on the
Snowbank lake, and
Offset 1000 paces

fo Snowbank lake.

the

he gray

— é-
pu sure on the

shore is granite,
granite,  Thisgs 45
shore. 1

dike of fine grained gre

epidotized. The

anhd ot ad +q -
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N, 80° E,

is followed immedis
the shore by

tely

graywacke or greens
doubt abomt. 1%
exposure the roc

However,
B BEe e

massive.

} atrikes
sStrlikes

dip I8 15% to the south.
This material continues to 200 N,

At 265 W,
high knob of
fine
sive.
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eenstone, Very
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there

+
east

ran

it s

W
/

1ieh
) J..rl
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en-
stone
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tone
may
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after a sharp depression is a
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This material from here on seems to
graide into or be associated with material
llﬁ”fl al with 28666. Indeed until 640 L
I could not distinguish between
may be phases of the same

t 64( erial seems undoubtedly
to be a g'eenstonp, and is similar to 286867

This material continues in very frequent
exposure tto 1030 N. Here the rock is

very fine grained, and in ledge looks
undoubtedly like a greenstone, (28568,

28668, Greenstone. Could dbscover no
dominant schistosity, although the ledge
has a general trend N, 70° E,

This material, principally like 68, but
oc-asionally showing phases like 66,
continues in almost continuous exposure
to 950 N,

The country is heavily woode! and-the--
but exposures are plenty. For the most
part there i: no controlling direetion to
the schistosity, although all the ledges
bredk along rectangular directions. How-
ever, the general direction of the ledges
ig-N. 70 to 80 E.; until we reasch 200 N,
Here the ledge has a pronounced schistosity
striking N. 70° W,
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Continues to 1100 N, Here for the
first time is greenstone conglomerate.
I can see no characters different from *hoe
of the tvpical conglomerate seen last week
to the west on Moose. The conglomerate
is here very massive, and has no visible
strike,

Continues $o 1300 N.

Here is a large e ledge of material
like 68, showing none of the conglom-
eratic forms. But a few paces bevond the
onglomeratic characters again appear, and
continue to /478 N. The strike is here

N: 109 8.

28669, At the north line of 13 is a green-
stone conglomerate.

This material is immediately followed by
what I would call an exceedingly fine
graine i and schistose greenstone. Strike
N, 7B% B

28670. Associated with this conglomerate
is a fine gr;iﬂod green schist, evidently
forming an integral part of the same ledge.
These two rocks associated form a high
ridge overlooking the lake, and extend
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e

about 200 N. to the lake.

Offset west 1000 paces. For the first
400 paces followed the high ridge overlook-
ing the lake, and saw only the same two
rocks. Then strike tamarack swamp with
no exposure,

560 W. strike banded material, slate
and g‘fvwnﬂko striking B. 50° E, Bmall
exposure uncovared by fallen tree, but
there can be no doubt as to the character,

At 1000 W, 2000 N. in 13, ran south.
At 280 B, 1

5 greenstone conglomerate.,
It is here rather schistose. The ledge
is so moss covered that T could not get
strike, but the entire ledge has a trend

exzctlj E and

N

Thi rock forms hill which continues
to 430 8, Here oek strikes N, 65 B

28671, 600 S, The rock is heee a
greenstone?

670 S. Greenstone conglomerate again.
Strike N. 30° R, Continues to 875 S,

At 915 S, is a moss covered ledge of rock
like 668. Here, however, it reminds me of
the banded m“*“’lal although I can actu-

ally see no banding. A little farther on




a
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close examination shows the material to
be the true banded material, , Exposure
too poor to afford strike.
The rock seems to have two se
tures, about equally prominent, o
whilch strikes N, 70 W, and the othe
209 The banding strikes N, 20
bservations obtained a few paces far

rock contimies o 1000 8.

At 1220 S, i3 material 1llke 671.

At 1360 8. Fine grained massive green-
stone like 67.

At 1870 S, is a huge ledge by the side
of a 1ittle lake in a swamp. This is the
typical banded graywacke and slate. The

i -

strike s N, I0° ¥, The dip is 10° E,

This is followed in continuous exposure
to the line,; 2000 3.

At 50 S., 1000 W, in 24 is the banded
material. No strike.,

At 200 S, we again strike the banded

material, striking N. 10° E,




.

28672, At 480 S,, 1000 ¥. in 24
a ledge of greenstone breccia or *

2 38
This is followed immediately by an exceed-
ingly fTine grained green schist or schist-

0se graywacke, like 67,

AL 6008 is material the same as
28666, graywacke?

At 780 8, is fine grained material

ewhich I think is the banded material.
28675, It is very fine ined and slaty,

grai
and the banding very slight. The strike

of the banding and schistosity is N. 25 E.

At 900 S. appears the same thing.,
At 1125 8. is some of the graywacke-1like
material, like 28666.
At 1225 S. at the lake shore, the same
thing is found.







o L1y 19.

S [ iy

Ran east from Shugbadl lzke to the NE
corner of 29-64-8, and then south t
Disappointment 1dk9. Then west 1000 paces,
and north to Snowbank.

On the owbank lgke shore is schistose
greenstone Q-nylomHPﬁte in ity typical
form, with bowlders several inches across.
The strike 1is N, 55 W, Continues for 300
paces

The greenstone conglomerate comences at
280 8. and runs to the quarter line,
At 450 B, the strike is N, 10 W, On the
north end there are several areas of red
granite associated with the conglomerate.
I could not make out the relations. They
are three or feet long, and look as though
squeezed in the conglomerates. They may
have been dikes

At 1100 5. the banded material begins
to appear, and at 1200 S, this has complete
ly taken the place of the conglomerate.
Where we first strike it is interbanded
with conglomeratic layers, and of course
is clearly a continuation of the same forma

tion. It is what we have called the bandd
slate and graywacke, The strike is N,

10 W,
This continues in continuous exposure and

typlcal development to 1975 S. Here in the

coarser bands conglomeratic charactes are







seen.

The greenstone conglomerate with same
strike continues to the edge of the marsh
running to Disappointment lake, $00 S, in
32. 8Some of the fragments of the con-
glomerate reach a size of 12 inches. BSome
of the weathered surfaces of the bowlders
look decidedly granitic.

28674, taken from 500 S., shows such a
surface,

From Snowbank to Disappointment on this
run there is beautiful exposure of the
conglorerate and banded material. There
is no underbrush or timber, and the rock
surfaces stand out bare and smooth for the
entire distance.

On the line 500 S, offset west 1000
aces. Greenstone conglomerate contin-

ues in frequent exposure for the entire
distance, and to 400 N. in 29,

Here is a coarse dolerite intrusive in
the conglomerate.

The conglomerate strikes uniformly N,
10 W, It is more massive and less well
developed than the one to the east, perhaps
because of poorer exposure.




The greenstone conglomerate begins
at 500 N, again, where it is clearly cut
by a long wide dike of red granite.
The conglomerate continues to 730 N.

T

At 600 N. is another large dike of red
granite,

At 730 N, the greenstone conglomerate
strikes N. 156 E.

Continues to 975 N. For this distance
there are numerous large dikes of red gran-
tte.

At 750 N. a 1little of the banded mater-
ial 'appears.

At 975 the stirike is N, 25 E,

To the north the conglomerate has become
very much more schistose, the schistosity
striking in approximately the same directino
as bedding.

From here on to the lake the conglom-
erate becomés still more schistose, and
more of the slaty phases appear. At the
lake the conglomerate is nothing more than
a schist, showing little evidence of con-
glomeratic character, and one working from
this end would call the rock a hornblende-
schist. Dr. Clements worked this shore and
has specimen.

The strike at the lake is N. 256 E., a




A

and| the dip 10° 5E.
Btrike lake at 1500 N.

From here followed lake shore NE to i
where canoe was left. All the way crossed ‘
greenstone conglomerate schist, associated 1
in places with layers of band
and all cut by innumerable ¢
granite.

ed material, i
dikes of red |

Worked the north shore of Snowbank in
20 and 192, as indicated on plat.

28675. Greenstone schist cut by red granit
on point., I cannot see conglomeratic

a

I
forms, but I should not be surprised if ﬁ
this were the conglomerate schist of ths
south shore,
28676 . Green schist out by granite. Thi E
rock looks to me like the conglomeratic |
material. t
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Aug. 3. i

1

Ran east on the south line of 27, 26,
and 25, on t from Disappointment lake,
to find boundary of gabbro, offset north

, and back to the lake.

From the lake to 460 E. is ordinary ﬁ
greenstone conglomerate.
At 460 F, is greenstone which is only
very %1i~h‘lv conglomeratic, and takes on
a porphyritic form, the phenocrysts being
large crystals of feldspar, ;
i

At 635 is greenstone showing typical !
aa forms, however, rather schistose. This i
rock is slightly brecciated, and might i
resemple a conglomerate. .urikes N, 40 W, L

Continues 100 paces.

After this there is no exposure for h
some distance. The top of the ridge is ¢
covered with drift and heavy underbrush,
untili 1350 &, of the lake was reachod ]
Here massive greenstone is seen, with trac-
es of the aa structure,

At 1600 E. is a moss covered ledge of
massive greenstone. Could see no aa or
conglomeratic forms.

At 1615 east of the lake strike the
88 dorner of 27.

At 200 E. in 26 is a very fine grained




=

o

24 .

green schist. Could observe no conglomer-
atic forma. BStrike is 102 W of N.

At 350 E. is massive greenstonse.

At 420 E, is a bare flat exposure of
massive greenstone. I could here see
clearly that it was not a conglomerate.
It is a true massive fine grained green-
stone.

At 775 E, the conglomerate was again
struck. This is a very poor exposure,
and the pebbles are not distinctly visible.
However, some are, and the coarse grani-
tic looking surface is that of the conglom-

erate.,

it 976 B, 100 K, in 26 is typlcal a8
greenstone. However, the rock shows a

peculiar mottling, which puzzles me.

28677. HMottled an greensione.,

1300 E, is massive greenstone, wh'ch
on the fresh surface looks like the fresh

surface of 28B677. Could see no stricture.

At 1490 E, is typical greenstone breccila

Cemented with white siliceous material.




At 1525 E. in 26 is the same thing.
Here however, it somewhat resembles a
conglomerate on weathered surface.

1

28678, & specimen of this roek.

At 2000 E, is the same thing.

At 180 E, of the line in 25 we find
gabbro in a small and poor exposure.
Ran north 100 paces, and again struck

the greenstone, so again ran east to strike

gabbro.

Zigzagged east and north to 825 N,.,
660 E., before we found the gabbro again,
Here the gabbro is in large a typical
exposure.

From this point 825 N.; 1540 W, in 25,
ran west to Disappointment lake. A driz-
zling rain has now set in, and two and a
half miles of brush before us.

The gabbro continues in good exposure
to 400 W, in 26. There is thus evidently
a bay in the gabbro where I struck it to
the south.

At 900 W, in 26 is greenstone 1ike 77
Strike is 10° W, of X,

At 1480 W, in 26 is another exposure
of the same thing, Strike N. 10 W, Moss
covered and could make little out of it.

A few naces farther on I imagined I co




i

could see pebble like forms in the rock,

and it mav that we have here the con-
glomerate, but of this T eoidd not b
SUre . A hand sSpeclien: WOorlQ SAUW 0 i o B ng.

At 1725 W, is what I think is the undoub-
ted greenstone conglomerate, although I
am not quite satisfied of this. The rock
resembles 28677.

At 300 W, in 27 is the porphyritic
greenstone,

At 550 W, is massive greenstone. No
structure.

At 730 W, is schistose greenstone,
whieh continues to 200 W, No other
structure.

At 10560 W, and a 1little south of the
course is typical sa greenstone, which 1is
avparently but a continuation of the
green schist just crossed.

Greenstone, in places showing the aa
forms, and sometimes not, continues to
1500 W, All of this greenstone is
rather schistose, and should properly be
called a green schist. The strike is N,
50 W,, and dip very steep to the SE.

Ran south parallel with the shore,
and about 200 paces from the shore.
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The green schist, in places exceeding
fisgile, continues to 350 8., Here for the
first time pebbles appear, and they are
in identically the same greenstone., It
seems as if no one could doubt in passing
from the aa greenstone to the greenstone
conglomerate, that the latter is a frag-
mental form of the former, as there is no
change in the character of the material.
It would look like the nearly contemporane-
ous working over of the lava flow at the

L

+ 4 A 2 <3 A
time o0l 1408 eXcrusion.
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worked shores of Ensign lake east of
he camp, which was diréctly north of the
end of the river from SJOwudnk. Results
on opposite plat.

28679 18 green schist. Strikincs N, BO W

’1p - practically vertical, but perhaps a
fle to the sout

The rocks about the lake are all exceed-
ingly fissile, and looked to me identical
with 28679. However, on following days,
in crossing good exposures on a run east
of the lake, along the strike of the

schists exposed at the lake shore I found
the rock in places conglomeratic. These

conglomeratic lavers probably extend west

through the lake, and so my determinations
will need to be WOGlfled in accordance with
the work east and west along the strike.
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Aug. 8.

Ran south from Ensign lake on the east
line of 17 and 20 to Snowhank, and back
on the quarter line,

At 50 from the lake is typical gregwn
schist, like that seen on the shores of
the lake, ‘like 285679. Here somewhat
crumpled. Strike N, 85 E. Dip stéep to
north.

At 125 8. this green schist seems to
grade into the typical banded graywacke
and slate, 28680,

28680,

This material continues to 200 S.

At 400 S. the rock again takes on

the appearance of the typical green schist
with the same strike and dip., However,
I am not satisfied that ti is not the
banded material. The two appear so nearly
alike except on weathered surfaces that I
cannot tell them in all cases. This con-
tinues in frequent exposure to 550 8.

At 690 8. 1is the first exposure of the
greenstone conglomerate. It is here
very schistose, and there mav be some
doubt as to its character, i, e., it may be
a schistose greenstone tuff. Not probable,
however. BStrike is N. 656 W. The dip is
now 10 S, Continues 50 paces.




At 900 8. is green schist showing scor-
iaceous weathered surface. No structures.

At 1000 S, same thing.

1050 -to 1115 S. is rather massive
greenstone, showing scoriaceous weathered
surface, Very slightly schistose,

This massive greenstone, with some
variations in texture, porphyritie, coarse
and medium grained, continues ﬁu 1540 8.
Here on the weathered surface I think out-
lines of pebbles can be seen, ou% ol this
I am not sure. In genera, the rock is a

massive greenstone, with the texture of a
11ne grained diabase,

28681, At 1750 8, of the lake is a
very fine grained conglomerate. Poor
exposure, affording no strike nor dip.

A little farther on it becomes coarser
grained. Here it shows quartzite, slate,
and greenstone pebbles, all of them well
rounded.

1840 5. is the same thin

1950 8. is the same thing.

At 175 S8, in Sec. 20, struck a huge
ridge of greenstone, which is as a whole
very massive, but which when examined is s
seen to contain fine pebbles of the same
material.It is indeed, but a form of the
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typical greenstone conglomerate. Exposure
runs 100 paces N and S. Cannot determine

strike.
Continues to 400 S,

At 470 S. is a peculiar kind of por-
phyryesc often seen in the district. White
small, phenocerysts. However, think it is
the same greenstone that shows the conglom-
eratic forms, for the reason that as 555 §.
the same material shows very slight traces
of pebble outlines. A cursory examination
would indicate the rock to be a massive
greenstone, but closer examination reveals
the outlines.

From here to 800 S, is massive green-
stone, which bn places seems to be very
slightly conglomeratic. But of this I coul
net be sure;

28682 a specimen of this.

From 200 to 1700 are very frequent
exposures of massive greenstone conglomer-
ate, At Tirst glance the exo.osures
look like massive greenstone, but in every
case somewhere on the ledges could be seen
conglomeratic forms. However, in only a
few places were the pebbles large and the
conglomeratic aspect striking.

Struck the creek at 1750 S., and offset
west on a line 1700 S.
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At 1700 8., 180 W. the conglomerate is
in typical development and exposure. Peb-
vles are 3 inches across. Here for the
first time a good strike obtainable .

N. 30 W. However, even here the rock is
still very massive, and it is only in cer-
tain places that I could get the strike.

1700 8. 700 W, we strike an arm of
Snowbank lake. The greenstone conglomerate
here strikes almost exactly N, and 8.

@ffset along shore. At 1000 W,, 1200 8.
is typical banded material. Strike N. 30 W,
Dip vertical,

From here to 500 N, in 17, on the quar-
ter line, are frequent exposures of green-
stons conglomerate, striking uniformly
N, 30 W, 1In places it is possible that
some of the banded material comes in, but
it was not observed,

At 890 N, in 17, same material appears
again. Strike is here N, 60 W. Thus
showing that the conglomerate is swinging
around. Here mayv be seen also a little of
the banded material associated with the
conglomerate,

AT

Continues to 1000 N,

At 1260 N. same thing.

1470 M., Typical greenstone conglomerate.
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Aug. 10,

Started out to work the two little
lakes in Sec. 4 north of Ensign lake.
These lakes are located on the township
plat. However, found only one of them,

and covered enough ground to know definite-

lv *ha. ube o*Hor 1akP does not occur

"The dhore of +hp lrk9 fnund are occu-
pied by green schist, like 28679.

Ran southeast to NE arm of Ensign, to
gsee if lake could be cut off in that dir-
ection. Same green schist the entire
distance.

Then from the NW shore of the little

lake in 4 ran northwest to locate the
other lgkp p]aJJPd on township plat. Ran
800 paces 1n & direction NW, with a e564d
view--o0n—=%t ; 2 ;

-

ro—a8e and at 800 paces NW., could
see -fulls g-mile beyond, with no lake.
1T
For the first 500 paces NW is green
schist like 28685, striking N, 80 E.

At 500 NW is a white weathering cherty
slate. BSome of the more siliceous phases
have a greenish tinge, and may be altered
green schist.

28683-4 are specimens of the material from

ﬂmarh€4¥- Lo »/.J;od/pué e e Guipedic [ pA
H.—,b = A
s G W herpvndit et et
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the same
v A +
each othe

distribut

ledge. They seem

In gene

were here
material,
which has

and apparently

gl it looks as though there
originally a fisseile slaty

perhaps partly a gre@ schist,
become greatly silicified. low
true slate and how wuch A green

could xof el .

is a specimen of what I wou
taken from the shore of
3

is unifeormly 07 B,

lace indicated on plat.
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Ran north on the guarter 1line of 11,
2, and 35, fron Ensign laks, to the
quarter line of 35, offset west 1000
paves, and back.

it 9786 . of the QOLTh Eine eof 11
1000 W, is typical greenstone conglomerate.
Rather schistose, and not tu be distinguish
n edge, as it appears on the lake shore
he west, but clearly visible on wea-
thered surface. Strike N. 80 W,, and dip
o

876 N. same thing.

940 N,, typical black slate. Bame
strike and dip

At 1215 N. is schistose greenstone
conglomerate, and continues to 1400 N,
Typleal,

A

‘,1"

1350 the conglomerate is decidedly
porphyritic thrUUghmu,, as has before been
noted in the district.

28686. At 1800 W. is a large knob of
massive diabase.

Thig 18 followed at 1480 N, by nmore of
the typical green conglomerate, large bowl-
ders.




a7.

At 1680 N. is typical banded graywacke
and 3late, interbanded with a schist
jdentical with 679. .1 could not tell wherse
one begins and the other leaves oIf.

Would appear to be phases of the same thing

Typical green schist, like 28679,
bright green, continues to 1800 N,

Strike quarter post at 80 N. Locations
to south are corrected accordingly.

Here the typical green schist like 28679
again appears, and continues to 126 N, in
it

At 260 M, in 2, and again at 440 N.,
are larege exposures of typical bright green
schis

At 475 N. layers of the slate were Seen
interbanded with material like 28679.

The typical green schist continues to
650 N, Here there appears fvpic al banded
graywacke slate. The strike is N, 80 E.
gnd the dip 1is 10° S,

Continues to lake, 900 N, However,
there is 1ittle of the slate, most of
the material being a rather coarse graywack

Crossed lake in canoe with packers, who
were waiting for us, and continued north on
the qgquartér line.




38.

North shore of lake is about 1000 paces
north. From here to 1480 N. the graywacke
and slate series continues, the coarser
phases predominating.

At 1480 N. the rock gets to be rather,
se and is distinctly a fragmental,
of the nature bdf a coarse grit.

coar

After this fine grained slate and
graywacke, interbanded, come in and con-
tinue to 1780 N. Here 18 a particularly
beautiful exposure of the typical banded
material, The strike is N. 70 E., and the
dig B® &,

Continues to 1900 N,

At 30 N, in 35 we Tind a typical fine
grained slate, Wee‘“ﬂwlhr pure white, show-
ing its cherty character. This is wery
similar to the material fcund vesterday
north of Ensign lake, Specimen 28684,

This white wea,usr ng cherty black slate
continues to 1000 N, in 356. The strike
at the northernmost point is N, 80 E., and
the dip 10 8,

Continues west along the offset, and
puth te 660 8, in BSec., 2 Here again

h slate is interbanded with layers of
EY.1+-

o
e
4.

28687. At 915 5. in 2 took specimen of
coarser graywacke or grit phase.




This continues to 1100 8., and then
becomes interbanded with slate. The shore
is reached at 1300 S., and here the saate

predominates.

Offset west around end of lake.

For 100 paces west along the shore is
alare, and then comes in material like
28687, graywacke. About 500 paces south-

west along the shore, 1s a peculiar rock
whieh I cannot classify.
28688, Looks like a schistose slate

conglomerate. A little farther on this
appears like a true conglomerate. Both
fragments and matrix are slate, and so
sheared as to make the character obscure.

Reaching portage trail on
shore, worked this south to

At 650 S5, of the north end is typical
banded graywacke and slate The graywacke
is very coarse and T‘GPmlTES grit. Contin-~
ues to 7008, The strike is nearly E, and

V. Compassmen measures it N, 80 W., but
poor exposure,

the portage traill is
Strike N, 80 W.

28689, At 800 8, of the north end o

925 8. is material identical with 689,

At 1000 S, is the same thing.
South end of portage trail is 1100 S.




o g}__

r!h

In general from my work on Ensign lake,
north of the lake, and east of it, the
last few days, it seems that to the south
is a series of green schists passing into
greenstone conglomerates, and occasionally
showing interbanded graywacke and slate
Dhaqps, the whole, however, presenting the
appearance of a single fragmental grecen-
tone series Essentially the same mater-

S [ I e s B

ial appears in all these forms. North of
this there appears a sedimentary scries of
interbanded slate and grayvwacke, which
appear like ordinary sedimentary deposits,
and have a different asoect from the frag—
mental greenstone series to the south. The
slate is dense, black, and very cherty,

at the north wea‘ﬂpﬂlng teo a nearly pure
white. This 1s characteristic of the Knife
lake slates to the NE, and the slates are
undoubtedly a continuation of that series.
While I w=ss unable to find any break be-
tween this cherty slate series on the north
and the greenstone conglomerate schist
series to the south, I cannot but believe
that they are essentially different series.
The greenstone ﬁ-aimfw al series is similar
in every respect to that found to the SW

on Snowbank and Moose lakes.
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Aug. 13.

Worked south shore of Knife lake from

NW corner of 27 where camp was located,
west to the portage trail,

28690, At the camp is banded slate,
and
3691 black siliceous chert or slate, strik

ing N. 20 E. and appearing rather massive,

S‘rl&e is banding. There is no predominant
schistosity, unless perhaps it is the one
*t”1k&ne N, 20 W, However, the rocks are
cut in various directions by planes of
fracture.
The weathering is white, and there is
tinct banding. Some of the bands
more siliceous than others. It

j
are much
looks to me as though we had here simply

a banded slaty rock, more or less silicecous
in alternate layers. However, Prof. Bay-

ley things there are two different rocks.

He asked me to note that the cherty layers
are nmore contorted than the others. How-

ever, I should not say this was generally

true. My observations would not bear out

the statement,

28692, Siliceous graywacke, interband-
with the slate.

®
Oy

28693 At the point where these

28695
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are taken is some interesting geology.
Here there are interbanded exceedingly dens
black chert, like 28691, and slate like
28692, and coarser graywacke and grit,
28693-4-5. 1In 28693, graywacke, can be

seen fine narrow bands of black material
which may be slate, and alsc small lenses
of the sam- resembling pebbles,.

28694-5 are from another band in the
exposure, which I think are coarser phases
of 28693, The strike of the banding is

M. 40 E.

The coarser rocks might be called fine
grained conglomerates.

28696, Here there is typical chert, 1lik
28691, &and in sharp contact with it is
rather coarse gr avwacke, 28696. The con-
tact is a very sharp one, and strikes N,

80 W. However, could fellow it but a
short distance, as the exposure is so poor.
There is absolutely no gradation.

Started from Knife lake, on the west
line 32, and ran south to the portage trail
in 6, offset east along the trail 1000
paces, and north to Knife lake.

te weather

At 185 8, from the lake is whi
trike is N.

ing cherty black slate. The s
£09 W.

350 S. is rock identical with 28693,
s i Qhsndima N 78 Fu.




graywacke, Strike N, 75 E,.

28697. 550 8, of Knife lake, on the
west line of 32, is a poor rotten exposure
of red quartz porphyry. No structure,

578 5. is banded slate and graywacke
not cherty. ©Slate like 28690, c
like 28693, trike N, 70 E. D

Struck quarter post at 600 S, Loecations
from now on are from section corner.

At 1090 S. in 32 is typical banded
graywacke and slate, the former predominati
ing. This graywacke is rather coarse, and
might be called a fine grained conglomerate
Is like 28693,

1275 S. is graywacke like 28693. Ledge
low and moss covered, no strike.

1550 S. Low moss covered knoll of gray-
wacke and slate,

28698. 1800 S. in 32, is graywacke
slate? Strike N, 65 E,

1885 S. same thing.

50 8. in 6 1s same thing.

80 S. same thing. This rock has a
peculiar greenish and yellowish weathering
which leads one to believe that it might
be a green schist.




AA
L .
Graywacke-slate Here the weath-
r rough, making it
fragmental,

BE6 E.
ructure or banding.

of schistosity

B0 5,
red surface 1is rather rough
look decidedly like a true I
570 S. is fairly good exposure of the
material identical with 28698, forming a
part of the typical graywacke and slate
Banding strikes N. 65 E,
gtrike sraill at 710 8. Just belore
reaching it is an exposure of
dip 162

slate. Strike N
s ‘out no ‘st

.
+

28699,
3.  Could make
The strike is only that
Offset east along trail.
At 300 E. along the trail is the same
thing.
At 426 E. is roeck identical with 28698,
Strike N, 70 E,
600 to 650 E, same thing.
At 1000 E. along the trail ran north,
See plat.
or .
70 R.. . from the trail is exceedingly
rotten sericite schist, striking N. 80 H.
i ot of it.

Could make nothing
240 N. material identical with 28698.

Here struck lake this is marked on the
map as being 400 paces to the east. Had
{6 e

D
to offset west around




400 N. of the trail,
west of the quarter 1line
graywacke and slate
rather decided banding.
80 E,
material identical
80 E,

Found ea
side of 1aLe

Herase 1t

with 28698,

st

and west
8. 1ine of 52.

AL 1008
with 28698

in 32is material i

400 N, same thing. Here I

could see banding in this mate

9]

60 N, same thing,.

650 N. same thin

(0o

800 N. same thing.

976 N, same tolne.” Strike

28700, At 1450 . in 32
the material like 28698, Howe
specimento be sure.
70 F. and dips vertically, I
no banding. Strike i8 0f golil
Weathered surface shows fragmer
ter of the rock. '1?1@: the
the afternnon I found a great
this material. Always charact
rough yellow we

line o

and about 200
is typiecal

banded
shows a

T

Strike is N
From here on around the

e
7]

lake
Strike N.

N+
n norin

dentical

thought I

rial,

BRI E

is more of

ver, took

*T

Rock strikes N,

can discover
stosity.
ntal charac-
rest of
amount of
erized by the

athered surface,
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46 .

28701. 1850 N. in 32 is black cherty
slate., Shows a slight banding. Continues

7

for 50 paces. ©Str ke is E and W,

28702. 1970 N, the rock is still finer

grained, but the same thing,

In general for the say, the white weath-
ering slates seem to lie to the north, and
the graywackes and banded material to
the south, just as I found to be the case
north of Ensign and the lake to the east of
Ensign.

Returning to camp in canoe, worked is-
land just west of camp. See plat.

28703 On this island is slate ¢ nglomer-
2820dtriking N. 60 E., and dipping 10° 8.
ZBIB85rock is now almost completely altered
£87@6slate, so that on the fresh fracture
its ¢ aracter could not be discerned. How
ever on weathered surface it can be well
seen. It contains several large pebbles

of greenstone, or some scoriaceous material
which T would call greenstone. However,

it is now so much altered that its original
character is difficult to determine.

28703 is a fresh specimen of this conglom-
erate, showing a little of the weathered
surface. 28704-5 show the weathered sur-
face, 28706 is a pebble of the greenstone
knocked out of the conglomerate.
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47,

Worked shores of lake in 27 and

1
.
from the portage trail, and the lakes %o

LNe West,
S0 : = T
28707 cherty slate,.

Cherty

, vy graywacke slate, somewhat
GArser s but 1m11ur to the graymacke slate
seen to the west (28698 and 28700)

Strike N. 70 E. The finer grained cherty
slate 1s interbanded with the coarser

form, and is evidently the same thing.

I n general on the three lakes the

material is not banded, but is like

28706. In one or two places, as indicated
on the plat, the rock is banded. Whether
banded or not, it always has a schistosity
in the direction of banding when present
the schistosity striking very uniformly
He TO0-80 B, The dip is aniformly 10 8,

Ran north a little east of the quarter
line of 33 and 28 to Knife lake, from
little lake in 33.

At 520 N, from the lake is series of
low moss covered exposures of rock
similar to Z28708.

ns
v

720 N, is a low moss covered exposure
of very much weathered rotten-quartz por-
phyry, 28703,

28709, Yo relations. Schistosity strikes
N. 80 E,




48,

750 N, of the lake is a fine grained
massive aclid rock, very much iron stained
on weathered surface.

28710 A specimen of this rock. 1Is this

phase of the graywacke slate 287087

At 925 N, of the lake is graywacke slate
identical with 708,

At 1090 N. is the same thing.

At 1500 N, is ty
This I suppose is

ypical fine grained slate
t
material, but exposu

i
e white weathering
re is too-poor to fell:

b
"!r

Strike Knife lake at 1600 N At the
lake is the typical white wea'havlng chery

slate.

Just before reaching the lake found a
great deal of debris of slate conglomerate
like that found on the island vesterday,

but did neot Tind 1t In viace. This would

be about along the strike of that on the

island,







Aug. 16.

Ran south on the east line of 5 and B8
64-7 and back on the quarter line.

At the NE corner of 5 the rock is typica
graywacke slate like 28708. Strike is N,
70 8 Dip B 8y

90 5. same thing. Continues to 125 8.
230 8
285 8. Moss covered exposures of the sam
S10- 8. thing

n

450
800 5, Same thing.
200

F 3 €
°

U2

Low moss covered exposures of the same

thing are very frequent to 1100 S,

28731, 1500 8. O W, in 5.:64-7 Mo &
ered ledge of slate conglomerate? ot
N, 70 E. Could get no weathered surface,
and made out no relations.

1430 8. same thing.

1480 8. is again the graywacke slate
material like 28708. Here, however, it




50,

shows a slight banding striking N, 70 E.

1540 S, is large an excellent exposure §

graywacke slate like 28708. No banding,.
¥y N B0 E.

s

Schistisit

5O 8., strike little lake, and offsé
g8 west to get around.

Graywacke slate continues for entire
distance and south again to 1800 S,

2000 5, 375 W, more of the same thing.

28712, 200 5, 376 W, in B-64-7 is 18

.schistose greenish rock which may be a

graywacke slate, but of thisg 1 am noet sure.
The surface is pitted like a scoriaceous r
rock, and the rock does not show the
granular brown weathered surface of the
graywacke .,

300 5. same thing.

28715, 1Is a coarse massive feldspar
poOrphyry. 380 -8, 375 W, in BaB4.7.

This is immediately followed by material
like 28712.

At 530 8. is a large exposure of the
typical massive gabbro.
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This is followed immediately by

28714, a spotted rock which I presume is

a gﬂeenstone altered by contact with the
gabbro.

At 850 S. gabbro again appears in mas-
sive exposure, and again at 900 S.

Offset west 1000 paces.

At 900 S. 425 W, of the line of 8 is
gabbro in low moss covered exposure,

At B70 W, is material identical with
eoTE4 . pLirike (8 N, 40 B Schistosity.

640 W,, 900 S, is material indetical
with 28712, which I presume is graywacke.
Could get no strike, but trend of ridge is

760 W., 900 S. is a more of the material
like 28712. Here, however, it has the
weathered surface of the graywacke to the
north, and is undoubtedky the same rock,

Strike i N, 90 F.

287156, 840 W, 900 8, in 8 is a rock
similar 28711, which I think is a conglom-
erate. Strike N. 70 E. On closer sxamina-
tion the rock looks more like a grecnstone.
On the NPduﬂP”Ed surface it looks like a
breccia, perhaps of gravwacke, injected
and healed by greenstone.

At 1000 W,, 900 8. in 8, ran north on

dlam  smsicmcmd a1 ea




the quarter line,

At 1165 N., 1000 E, of the SE corner of
8 is typical graywacke slate.

At 1300 N. is the same thing, here
veined with vein quartz. This may be a
phase of 28715.

1590 N. seme thing.

1700 N. Graywacke slate, striking N
70K .- Like 28712,

.

1870 N, same thing.
2000 N, same thing.
460 N,, 1000 W, in 5 is graywacke slate
550 N. graywacke slate. N. 80 E.

700 N. same thing

28716. 1010 N, Coarse grit or graywacke
This is simply a coarser phase of the
graywacke slate. Specimen taken to show
weathered surface. No strike.

1140 to 1200 N. typical graywacke slate,
1330 N., same thing.

Strike lake at 1450 N.
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