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LAKE SUPERIOR DIVISION.

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 nruch of the section as has actually been seen.
Denote rivers, lakes, marshes, etc., by the usnal topographical signs. Denote the
ledges of rock, when no structure is made out, by cross-hatehing, 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, 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 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 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 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 deseriptive of the exposures. Begin in
each ease 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 ledges as reckoned in paces from the southeast corner of the seetion
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° 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. 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 he
marked on the map, with notes that each is of a rock identical with specimen
so-and-so. [Inder 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 IV, 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
be damaged by no temporary 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 the last 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, sketeches, 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. 6—T47
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Stuntz Island.
July
This, our first day in camp, was
spent 1n examining Stuntz Island on
which we are encamped. The 8.W.

end of the island is composed of a
conglomerate, the typiecal -gtuntz
varying from a very coarse phase in-|

to finer phases and grading up in
prlaces into a graywacke. This
conglomerate is cut by basic dikes
varying from 1-1/2 inches up to 8
feet in widthi At one place I
counted 9 dikes essentially parallel
within a distance of g0 feet. These

dikes cut right across the fragments
tH songlomerate giving sharp con-
tacts. Jasper fragments cut by
such dikes are apparently angitered
by them. These dikes are only very}
slightly schistose and then only on
the edges. These dikes trend

B |

glightly S. of E. and cut across !
both the schistosity and the bedding}
of the conglomerate. |
N. of the eonglomerate but not in
direct contact with it there is
found a rock, specimen 28890, which §
is usually massive though in places, @i
stose, specimen
28891, . The contact line between
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this rock and the conglomerate strikes
a-tittles 8. of B, This rock forms

the greater part @f the island and is
very probably a microgranite although
its character cannot be determined

absolutely in the field, but its uni-
form grain, lack of any indiuutlon of
bedding, and the fact that it contains

scattered through it here and there
small yellowish green inclusions,
points to its eruptive Chi“aOtGT. The
nature of these inclusions could not
be determined. They are for the most
part small, rarely more than 2 inches
in length by a half inch in breadth
and seem to consist for the most part
of t@e chloritiec maue sk -

This rock is separated from the
conglomerate by a marﬁed tgpographi-
cal depression. It forms the major
portion of the E. half of the island.
The same kind of rock forms also the
greater portion of the northern point
of the island.

On the N. shore of the eastern arm
of the island we find an exposure of
a rock with white quartz phenocrysts. §
This is very clearly a quartz porphyry |
The contact of the quartz porphyry
with the supposed microgranite is ir-
regular but trends approximately S.of
E. n one place, as shown on the
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plat, a tongue of this porphyry pro-
jects southward into the microgranite.
On the N. arm of the island the same
rock, specimen 28892, appears in con-
tact on both sides with the micro-
granite. The contact is irregular
and might be interpreted as an erup-
tive contact or a contact due to in-
folding. Looked at broadly the
trend of the contact on both sides
of the quartz porphyry is a little
to the €. of F.

It is evident that the S. W. end
of the island consists for the most
part of conglomerates with which there
are some very quartiose graywacRkes,
specimen 28893. This graywacke has
scattered through it either as string-
ers in it as a result of deposition,
or as a result of dnfolding ,areas of
a rock, 28894, which looks strikingly
1ike the quartz porphyry, 28892, It
is believed, however, that this rock
is not a quartz porphyry but is a
rock derived from the porphyry, and
that the angular character of the
quartzes 1s due to the fact thatthey
hag not been very much worked over by
the water.
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July 3rd.
Spentg the day upon Tower and Lee
hills, My chief object was to find,

if possible, a basal conglomerate
overlying the jasper. This conglom-
erate would naturally be found upon
the flanks of Tower hill. The flanks
of this hill were carefully examined
and no such conglomerate was found.
While working with the above object
in view the following additional ob-
servations upon the geology of this
hill were taken It was noted in
particular that the large dike of por-
Y)hYI"‘QQQ‘I‘:rr]_ngupon the S8.W.flank Of
Tower hill was split into 2 parts,the
V formed by the splitting of the dike”
being occupied by jasper. This dike
cuts aercss the jasper bgnds at an
angle of 457, The jasper on the V.
end of Tower hiil is vy
e VEeTry mach nlAuﬂth but on the

whole has a strike of f“Oﬂ N. 60°-65°

o
The ledges of jasper show alternate
ing: bands of white chert, brilliant
red jasper and ore. These bénds are
cut by veins of quartz which fill
small cracks and are evidently of
gsecondary origin. Some cracks trans-
verse to the above mentioned bands
are filled with iron ore, the secon-
dary nature of which is thereby shown
At least two series of cracks have
been formed in the jasper, the latest
{
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having been filled by iron ore (hema-
tite).

The W. end of Tower hill is divided
into two points with an intervening
depression. W. of the S. point
across the wood road an out crop of
jasper was observed. The large out_
erop of Tower hill ends at the foot
of Tower hill about 50 paces E. of
the road. The small knoll of jasper
above mentioned is about 25 paces in
extent E, and W., and is about 75
paces W. of the foot of Tower hill.

On the N. slope of Tower hill the
plicated character of the jasper and
green schists can be well seen. Here
there are a number of small anticlines.
The exposures in some cases show small
V shaped areas of jasper about 35 paces
long with a strike of the axis of the
fold to the E.and W, The dip is near-
ly vertical, as is also the pitch of
the folds. The point of the V is to
the E. These jasper areas are sur-
rounded by a schistose rock which in
many cases, in fact in most cases,
has distinet quartz eyes. Specimens
of a rock similar to this have already
been taken from the <saddle between
Lee and Tower hill, The rock appears
to be @ mashed amygdaloid.
The green ggists are very possibly
basie in nature, The yellowish ones
are more probably sericite ggrists de-




rived by mashing from a quartz por-
phyry. In the one case the quartz
eyes would be amygdules; in the other
they would be quartz phenocrysts.

The general appearance of the expo-
sures on the N, slope of Tower hill
is® very much like that of the expo-
sures on the saddle between Tower and
Lee hills, The folding is so com-
plicated that even with the most de-
tailed mapping it would probably not
be possible to trace ouil the respec-
tive greenschists and jasper bands for
long distances,
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July 4th,.
day in examining the N.
1 dan hill looking for the
X t Stuntz conglomerate
found in 1897. No more of this was
found and there is apparently butithis

+ 1

contact line between tl

(o
small patch on the slope @ ikl
Across the vallay from So th
gslates outerop forming “L* f con—
siderable height. Evident the
T

1e 8l

conglomerate would run

E. and W. through this valley.

Examined the rock on the 8. slope
of SRUﬂan hill just below the mine
stock piles. This rock was speci-
zncrauo in 1897, specimen .

This nestionably a conglomera
although thﬂ gection made LTOL it
does not show under the microscore
very clearly its ﬁoppluﬁﬂ”a+14 char-
acter. Pebbles of quartz and slate

1c
= 5

and some doubtfull quartz porphyry
pebbles were observed.







Went with T. Walsh to examine the
out_crops of jasper in 8. 3 and 4, v
T. 61, R. 15, ¥. He has found {asper
means of a pit, just at the foolof a
greernstone rldge at about 150 paces 8,
of N.W. corner of 8. 4. The green—
stone bends around from this point to
the 8. W, and then up to the N. E..
forming so far as its exposures are
concerned a U opening to the N. E
on the railroad just a short d
S. of the pit, see plat, there is

it

a
cut through granite porng CY . This
granite porphyry is also 1 cuttine
the @reprﬁto“e W, of tal . It
is s¢o found cutting the mstone
to :he E. It looks very mucn as
though jasper would be found in

.hzu 1 rrcunded on three sides by

reenstone and possibly with the open—
ing of the Uapproximatelyclosed by
the granite porphyry dike. If this
is the condition which exists here
one can be almost certain that a
large deposit of iron ore will be
found within this area. Before be-
ginning explorations, however, it is
above all desirable to first find
out by means of diamond drill holes
or test pits whether or not jasper
exists here. The part of this U
lying between the section line of the
E. and the greenstone on the W. pe=
lohgs to the Minngsota Iron Co. and




Walsh reported to me that, upon one
occasion when the Duluth&Iron Range
Railroad was making an excavation
through here for the purpose of ex-~
tending their track, the President
and General Manager of the Minnesota
Iron Co. were brought to this point
to be shown ore which the workmen had
found after cutting through the drift.
Walsh carried me then to a test pit
‘41 feet in depth which he put down

in 1897 and 1898. This pit is about
60 paces N, of the greenstone qnﬁ is
located on the accompanying pl
According to Walsh hard he maglu“ ore
was struck at the bottom of the pit
41 feet below the surface. A sample
only was obtained as the pit was soon
flooded and no further work was done.
It is possible, as I told Mr. Walsh,
that he had only found a boulder of
ore although he is thoroughly con-
vinced that he has obtained ore in si
tu.

— I went over part of *He ground
covered in one of nmy runs in 1897.
This year's observations confirmed
those of that year that in this area
trestructure is anticlinal with the
axis of the anticline trending to the
N. 60°-70% E. Upon this hill the
jasper and the greenstone are very
closely assoclated and show gapparent-




2s702(7), occurs sl

ly interlamination. This ma
to the infoldir g as t oc
very much plicated although
clined to thi”k tha* it is due to 1in-
trusive relationsi '
es a porphyritic spec.

a field

out

felationship with

erops that one is to believe
it to be intrus lv can £ind

an outcrop of jas its long
direction t?enahng, for example, S.E.]
N.W. and only for & short distance
away from it, perhaps on both sides
of the jﬂqﬂer, perhaps with jasper a

both sides of it, ocecurs a porphyri-

tie greenstone. Suce occurrences do
notshow direct contacts. The green-
stone areas vary from 5 to 50 feet

1
in width. This greenstone seems to
be somewhat different from the uaual
ellipsoidal greenstone in that it is
porphyritic and appears to be uniformn|
1y more mﬂgﬂiVQ and as stated abové
I am inclined t o congider this as an

sruptive greenstone later than the
jasper although absolute proof orf
this was not obtained.

At the place upon the plat indica-
ted by the specimen number opposite
there is an exposure of a rock which
looks like a granite porphyiys uit
contains some few perfectly Tround
areas possibly pebbles oL, greenstone,
some inclusions were seen Whlch dook

Y







14

ks s Lt T Sl i

from the porphyry which occurs upon
YVermilion lake but ean to HF similaxr
to that one outcropping in

rali-—

c+
ol
s

@

49

the greenstone although h'fe
relationship to the greenstone cannot

road cut about one n1¢e and a quarter
due ¥, of this point and continuing
on W. of the railroad. W. of the
railroad the rock unguestionably cuts

be determined Tre character of the
inclusions also indicates that it is
later than the greenstone. i - Fand

in it three kinﬁo of greenstone, one
fine gra 1n»c arother coarse grained,

and a third th pc¢lwyritic feld-
spargs. Upon the glaciated surface

of the porphyry glacial were

observed trending to the N, 25 E.
I find this roc t 8ix
inches of a crumpled jas : canncat
get its relations. P
cut across the strike of t jasper.
There is no sun this af'te¢ i
the presence of thi
use a compass s
sure of the p14ﬂi
find also a small
schist lying betwe
the nearest patch ig 8]
on the way back to uddb Mr. Walsl]
showed me several exposures of jasper
in tke low ground between this point
and Soudan. These exposures are
located on the accon manvlu? plat,, He

o
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288387

28898

July 7th.

In company with Leith visited Ely
Island for the purpose of studying
the relations of#fraywackes and
slates to the ““1 1yry which oceur

4+ 3 ot L Y - ¥ - 2
there. Started on the S. shore just
at the 0

foot of the high hill oh the

E. end of the island. As we go N.
up the hill we pu°° over a rock which
is elearly a quartz porphyry. A
specimen of this was ,UL_azfto in
1897, a. I, No,.2¢#o5 This
alternates with 28896, a ro
character I cannot cerfainil
mine in the field. It may
miecro-granite or possibly a
grainferaywacke. The cont:
tween them is sharp and trends,
rule, to the E, and W, Is he quartz
porphyry intrusive in 288967 Are
their relations due to interbedding
or gnfolding? Either might result
in giving the relationship found here.

The rocks mentioned above are cut
across by a basalt dike from 12 to 24
inches in width. It trends N. and
S. It is very slightly schistose
and is evidently one of the younges
rocks in the region.

=

u'

on the N. slope of the highest hill
on the E. end of Ely Island I find a
fine grained gray rock like 28896
which contains a few pbbble-like




areas of a green schistose rock.
This gray rock is, I presume, a mic-
ro--granite. It 1s followed t\ the
N. by a porphyry, 28858, in which we
find a few round areas of veined
i quartz, slate and indeterminable green-
ish rock. If specimen 28898 is a .
porphyry then it looks as though we
had on this hill an erurtive rock,
28896, cut by E, and W. parallel in-
, trusions of -Porphyvry \guartz. 28898,
Or, if 28896 should prove to be a
¥

graywacke then the hill consists of
a sedimentar 'y series either cut by
E. and ¥, intrusions of quartz por-

sia ﬁny ry, or possibly it is a case which
has resulted from very close gnfold-
ing of the porphyry and the sediments
derived from the porphyry.

The contact between the fine grainsig
rock, 28896, and the porphyry, 28898, |
is sharp and trends N. 30°—- 40°E., A |
little farther down the N. slope of
the hill I find an irregular contact

between these same rocks. This con-
e tact is seen to run in all directions
rre but a certain regularity can be trac-
%%%g ed ou+ as is shown on accompanying
sketch. such relations might clear

ly be the result of very close 1pfolg
ing.

o 28899 This specimen was taken from the |
PQJVF feldspaTthiec rock occumring on §
he S. shore of Ely Island on the E. |

‘x’)
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oint just before the unquestionable
edimentaries begin to appear. This
LIOu&L Yy @ micro_granite.
xtreme E. end of Ely Island
re well exposed. We find
here a 'series of interbedded slate
raywacke and typiecsl fine conglomer-
es similar to the stuntz extending
across the entire breadth of the
point of the island. Phe strike of
the series varies from N, 60°E
80°E, and to E. and W, The dip 1is
high to the N,, about 80° on the aver-
age though dropping as low in excep-
tional cases as 707, The conglomer-—
ate is made up of pebbles of veines
tz, jasper and slatgy rock but
chiefly of pebbles of quartz porphyry.
The most prominent of these porphyry
pebbles is one with large eyes of
white quartz in a very dense felsitic
matrix. This is the kind of pebble
which is most sftriking. Another has
the large quartz eyes in a granitic
matrix. We have been accustomed to
gpeak of these two porphyries as the
big eyed quartz porphyry or the white
eved quartz porphyry on account of the
gize of the quartz phenocrystis and
because, very frequently, these pheno-
crysts instead of being glass¢y are

a -t-]q -
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white and porcelain-like.

In contradistinetion to these por-
phyries we have used the term small
eyed quartz porphyry for one in which
the phenocrysts are more numerocus
and uniformly smaller than in those
porphyrvesjust mentioned. Pebbles of
this porphyry are very common in the
conglomerate.

At one place on the E
island about 50 yvards from the N.
shore we find a quartz porphyry in
contact with the above described con-
glomerate. The contact runs about
H. 10° %W, to B. 10°8, This porphyry
mass is about 35 paces in width. The
contact in detail is irregular though
looked at broadly it trends as was
given above. This porphyry is the
small eyed quartz porphyry and is
identical in character with the peb-
bles described above as occurring in
the conglomerate. Although the re-
lationship between the porphyry and
sediments resembles an eruptive con-
tact, it is clearly not an eruptive
contacet but must be due to infolding.
Upon a former visit to this island it
was, however, believed to be an erup-
tive contact.

On the first point W. of the extreme
N. E. end of Ely Island a contact be-
tween this same quartz porphyry and

he sediments was studied. The con-—

. end of the
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tact here is extremely irregular. The
eruptive and sedimentary rocks finger
out into each other and in one place
a small mass of the conglomerate lies
within the area occupied by the por-
phyry. There can be no doubt as to
the conglomerat¢tnature of this small
mass which is only five or six inches
in diameter as we can clearly recog-
nize jasper and white quartz pebbles
S i s i In places along the line of
contact between the porphyry and the
sediment we find pebbles lying in the
porphyry which appear to have been
derived from the sediment. This con-
tact seems to give conclusive evidence
as to the relationship between the
sediment and the porphyry. Mainly
upon the strength of this it was con-
cluded that the porphyry was intru-
give into the sediment and included
fragments derived from the sediment.
When this conclusion was reached it
had not been clearly recognized that
pebbles of this same porphyry were
contained in the conglomerates. How-
ever even this fact is not conclusive
as to the age of this particular por-
phyry and the sediments. For, il
one were so inclined, he might say
that there were two porphyries of the
same character in these regions, gine,
the older, having furnished materials
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July 8th.

When coming up from Duluth to Tower

I kept a lookout from the train for
the boundary between the granite of
the Mesabi range and the sediments 8

of mower. I could follow the granite
by means of good exposures a little
beyond Fhat is N. of Embarrass, To-
day I ¥ent down to the farm 8. of
Norway and about half a mile N, of
Embarrass and walked back to Tota¢
studying the expos sures, especially
those in the proximity of the rail-
road, The 86 mile no~t reckoned
from Duluth is a short distance above
Norway. The railrocad cut near here
through the drift exposes a large
quantity of boulders @¥ mica-schist
cut by a medium grained white to gray
granite, About 100 paces E. and one-
halng. of mile post 86 I find large
expoésures on the E. edge of a hill
just above the swamp of mica-schist
0T 110& gneiss. This rock is cut by
amifying shases of a medium grained
white to gray granite. From its
general appearance I am strongly of
the opinion that this roek was origin-
ally a sedimentary rock and that it
has acquired its present character
as the result of metamorphic action.
This metamorphism may possibly have
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been regional in character but more
probably, in my opinion, the result
of the intrusion of a granite. The
small dikes seen here in these out-
cCTrops uould not be of SUIllCJeuu gize
to

produce f“om a sedimen ary rcck the
schist which we have before us: but
these dikes are presumablyvy but the
off=shoots of a very much larger mass
of granite and I judge that they are
the off—shoots from the esa*i gran-
ite. If this should rro to be

true then we have the Mesabi granite
younger than these metamorphosed sedi-
ments lying to the N. of it.

About 200 paces S, of mile post 87
and 100 paces E. there is a large
knoll of the same kind of rock,as
described above,exposed in the open
swamp .

About 800 paces N. of mile post 88
there is a cut through rock. This
rock is a banded fine, 28901, and
coarse grained miea-schist. The

bandlng strikes N. 80° W, and dips
70° %o the N. I believe this rock
to be like. those lying to the S. ard
metamorphosed sediment. It 18 cuk




by dikes of white granite varying in
width from ont inch to four and one-
half feet. pecimen 28902 shows

the widtnh of a small granite dike

and also shows an inelusion in it of
mica-schist or mica-gneiss. On the
exposures seen 8. of this peint the
banding was so contorted that I couldl
tell nothing about the strike. The ]
above strike probably will answer

only for a very small a?ud as these

rocks have been most probably extreme]
ly plicated. '
The mica-schists are dlﬂu cut by
a dike about eight feet wide of rock
28203 which seems to be a pyroxenite.
This is finer grained on the edge
than near the center The specimen
was taken from near *lb edge.
Similar schists outcrop again at
the switech at about 500 paces §S.
of mile post 90.

¢

i

8 9]
]

About 500 paces S. of mile post
92 there is exposed in the railroad
cut and on the E. side of the rail-
road an extremely interesting series
of sediments. On the first expo-
sure to the S. on the right hand

side of the road the interbanding
of conglomerate and finer grained
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sediments, specimen 28904, is very
ni'e1v shown. This conglomerate
onsists chiefly of pebbles of gran-

1ue and of greenstons. It grades
into a graywacke, 28905, which is now
almost a mica-schist although mac-
roscopically one can still see the
original round eyes of blueish quartz.

On this same exposu
small beds of a rathe;
conglomerate, which consists almost
CXGlh“lVLly o' fragments of green-
stone It is a greenstone conglom-
rate or possibly greenstone tuff.
The strike of the beds on this ex-

posure is N. 40° W.with a dip of 45°

to the N. The finer grain®sediments
display as uuau+1 ‘ul a false bedding
as I have anywhere seen,

The fine gra nec sediments continue
for some dlatdﬂ e to the N, Oon the
northernmost e xposures, however, I
find a coars oonplomerate. The
rebbles formlng this conglomerate are
jasper, veinesd auartu, ferruginous
quartz, greenstone of several varie
eties slate or what appears to be
%ldte quartz-porphyry, and various
k1p~n of granite and granite-porphy-
ries. This COHHiJHde*b reminds me
very strongly of the conglomerate

s

which ocecurs in the vieinity of Snow-
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Went over this morniz
the mine records and tl
in the Minnesota Iron
fice, Just as we got
work Merriam came into
and we all went out to
and greenstone W, of J

o = ory ] 3O
J. 8. B, B8s. BT N 62
o

is a specimen

Me

sc

coul

on 7 ! + 35 3 ] ¥ & )
Soudan. Here the greenstone is in-
folded w3tk an anticline of jasper.
The i is very much plicated into
ma clines and anticlines.
Th he minor synclines is a

A T =+ o 9
f:. (o)} Lo g 8t an
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Went to-day with
of the lake to .
tion of the Verm
could be traced

the granite on
and hornblende-sc
boundaries traced wi ;-_
the plats in our resp:
books.

This 18 & *h ears
to me to be rhosed 8¢ nent .
It is distin anded and the bands
strike N. 40° and dip 8. 70°,

This rock is arnd included by a
fine grained granite.

Canoed along the N, side of Frazer

Vermilion lake Passed a

s of p01“ts on ich the mica-

8 with erinkled “aWU?”ﬁ poeur.
metamorphosed sedi-

nern I £find them ﬂmt by and probk-

’lj crumpled by the intrusion of a

elatively coarse grained hornblende

ﬁlfﬂltﬂ which has some red i“h feld~-

spathic phase—#a+€§?u 5 [ /o See Mer-
I thin sections of

this area,.
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Continued on around
Frazer bay and found =

morphosed slates sir
already described. i isl =
near the corner between Sees. 1. 2. 11
and 12 in the 1a
lumber camp

well marked

1 ] o L
rge bay E. Al ;

he point extending
- o8¢ i>9,. 62

C“Jrk‘ed
be very simi
graywacke
of Plne I
of exposur
show a very scbl stose roc
and N. sides of thib pOLLL. On the
8. 8ide pf the point the schists are
c*t by a granite porphyry with large
feldspar phenocrysts. The banding
on the fairly large surface gives a
strike of N. 70° E. with a dip ranging
from vertical to 80° 8.
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28913%%~ gpec. 28913
-14 p rock almost a
on the W. end
is there interbedde
up into a conglome:
e onglomerate is tc
tongu
POSLS"
== devz c
1’10 L nav 1
r +
1ich may be called a‘&v“ﬁ"ro"d
gquartz-porphyry.'
28915 #v» This is a
rock on the f 1
- just E, of the stock pile of the
Alaska S¢l of No. 7 pock-
et and a B a“d Y. -of
the foot of Lhe 1
3 ‘n.:: “Qlj s.
@t gchisto 28
a 'Yt 119 uartz—-schist
e =

awr othe? Toc ich v
far found on the Vermilion Iron Range. |
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In company with 11 :
went through the Minnesota C
mines and obtaine ;
interesting
methods of
to Mr, Ahbe
pursued at
cribed as fol
filling and
back stopes. 1
are sunk in the c¢
the ore, and are
rock footwall. ;
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The ore is first broken by drilling
nd blasting. If is then thruwet intc
he ore t gchutes are

¥ ore can be
N T | he men working
'his saves

et D0 o0
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handling. es the
ore is =oqd tramne

by mule is then
raised to ied to the
crusher, e (e crusher,
and is then dropz to the stock
cars and sent to tock pile or
the poc Luuﬂ F2 > rexEees it is
loaded directly 1 ars for ship-
ment to ftwo BRarb From the stoegk
pile it is loaded eans of steam-

& LA
uhiwu,a.

shovels into cars
There is a great de of timbe¢
done in the mine The drift 11mbers
have nine feet legs, eleven fe@t caps.
The zooks a\erafe ?1f*ﬁﬂn irw?ms mini-
mum diameter, the caps sixteen inches
minimun, In the go Jwtb sets ten foot |
legs inches minimum diameter ‘
and thiv+9w“ foot caps eighteen inches |
minimim diaméter are used. The
tchutes are six feet square requiring
timber seven feet long and averaging |
twelve inches in diameter with a mini- |
mum of about nine inches. JIn some
of the minor d;i:tn timbe ets with
eight feet legs anc foot caps are
used. Heavy 1 Uhnn? is used through-
ont all eof the drifise.

37 ] ing

sixteen

OH’
R
a

down in the the mine cap-

WhHile




' tain stated that they found graphite
and upon my desiring it specimens of

this rock were gotten for me. It
occurs in No. 8 mine, Soudan at the
) 12th devel, Its occurrencé is repor-
T ted as follows: t

rock in two
L“om s8ix to
ness. It v
5 i.c}: for eleven

| m ¥

1Clt11 OJ:‘

' g
or c
. 5
xr)j t 18 }'Ot an
e seclnen-—
t is in-

"r_
ocecurrence of a series
wr e

possibly bel

e O H 0

on
0 -

L 917 This is a 8D

T 5. black rock fr

1 of No. 8 nmine
wall. LS it

this rock as in the dim light of the

2 : ¥ s o - -
it is frequently mistaken for
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The general trend of the exposures

O‘” these T’Cf‘? 8 3a o 1) X .
p1 ely parallel direc-
on of the schistosity. T rela—
0 1 ocks here is probab-

T4 o~ W

7-9"'31_1_) oL tf‘_t,’. TO
bv Ao g

AS wWe
1-"“"\("11“9{:

} _ and evi-
the bedding of the rocks
W. 600 — 700 there
a massive dolerite about
ridth lV1n" with gray-—

dent

N ; ~ T4
G | P - ¢ e iu
5 i . e
e pe ¢ of the

N. 18,W. 10004 S. E. Sec. 12 T. 62
B =15 Here the same dolerite men-
tioned above is found in contact with
the slate. The contact is irregular
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rived from the
to be compared
the N. slope of

shows the fine conglomeratic material
found in this greenstone. This may
possibly be a greenstone tuftf,

On the s, flank of this hill, near

H
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: o+ 3
N N o
] DLIl LO LIC

ing the jasper,

. +tTe T w11l
1O TtiNne h. '-‘CVL’LJ.
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here found cut

¢ is believed to have G;¢K1ﬁJlLy
been continuous with this one. Ran
wW. after 1oeati“g th

e northyry dike
i

for
T roperty to pass
between the : of sediments thus
far found, and it may underlie the
arift., It is believed, however, that
it is overlaid by the sediments and
that the jasper does not continue near
the surface much farther W. than the
westernmost point at which the ex-
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{ 28920 N. 700 1 P
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! sures of by 'spec.
ﬁ 28320, Thes e ytten and very
badly broken up, it being
yossible to get a fresh
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= + - ' 1 = ot

narently contains considerable iron

-
onate or else iron pyrite. Through
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scattered numerous more
*ular areas now filled
is rock is smed=
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n -not sure. Is it a gray-
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Moved camp +o HQV from Vermilion
ke to Long lake by way of Mud
reek and Furhﬁlﬂ, lake. On the way
t
=1

a

ook specimeng from an outerop near

S. ¥, 1/4 of the 5. ¥W. 1/4 of

. 4 T, 82 R, 14 on the
T £

"}(‘\"-—GCJI—-'

he
Sec 2
Mud Creek. This is a sc
which looks as though it ; e
sedimentary in character. The hills
+% anfd ¢
to the N. and S. are gre enstone., If
this ek :
d
e mi
+ +
v LY
y ns

¥. 15560 W. 20008, B. eorner S€ec.

5 2. 68 R. 14, This is a specinen
of porphyry or graywackeg in which
there are fragments sa—3+ of what
may be porphyry or greenstone. This

o

‘was collected by Merriam and given to

me. If it shornld turn.out to be a
sediment it would indicate that the
sedimentary series goes up at least
as far to the N. E. as this occur-
rence. If this is a part of a sedi-
mentary tongue then it is cut off
from connection with the sediments

to the W, and S. by the greenstone.

I do not believe it to be a sediment.
It is about 500 paces in extent N.E.
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