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LAKE SUPERIOR DIVISION.

e 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, ete., by the usual topographical signs. Denote the
ledges of rock, when no structure is made out, by cross-hateching, making the eross-
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
8 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 he
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 numbér 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, two 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 sectiohs 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 vhe
position of the ledges as reckoned in paces from the southeast corner of the section
and the dip and strike when observable, the latter always being expressed from the
north; for instance 4025, 250 N., 300 W., Strike, N. T8° 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
go-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 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 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 npon 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 previons 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. 67417
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August 2nd.
(e

Took a general survey of the jasper
belts east of Ely, from the Zenith mine
to the river. |

At the Savoy mine, or Section 26 minelj
there is no exposure of jasper. Crossing|
the country between here and the Zenith
mine, along the pipe-line, a number of |
test pits were seen, but none of them were‘
apparently bottomed in Jjasper, except at
one place, where there was a small amount
of jasper exposed. This location is |
shown on the topographic map. The Jasper
is here exposed in a léong trench, and it
is apparently striking in the direction of §
a line connecting the two mines. Howewer, |
the exposure was so poor that I could not
be sure of this.

I next met Mr. Cowling, Superinten-
dent of the Oliver Co. mine, and from him
learned:

(1) That the jasper belt, from the _
underground workings at the Pioneer, Zenit
and Section 26, has an average strike of
N. 70° E., and sometimes runs up to
N. 45° E., and sometimes almost east and
west.

(24 That the Oliver Co., since
taking possession, has done practically
no surface exploration, and had no records |

(3) That test pitting the underground ||
work shows that the Pioneer, Zenith, and
Section 26 are all on the same jaspar

W

elt.
40543 g%eé%mens of the ore from the Savoy mine.
40544
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From the man in charge of the drill
at the Zenith mine, I learned the follow-
ing:

(1) The jasper formation pinches out
northeast, just before reaching the river.

(2) The ore bodies dip to the east,
so that the diamond drills should go
Northwest to cross them. This is the
reason why the Minnesota Iron Co. did not
strike the ore body in its exploration.
The Minnesota people drilled in from the
northwest toward the southeast.

Coming back to camp, followed out
the jasper in the east half of Sec. 25,
just north of the road. The distribution
is indicated on the topographic map.

The Pittsburg and Lake Angeline Co. has

a diamond drill at work here. They
report that nothing but greenstone can be
found to the west of their drilling,

and that the jasper extends indefinitely
eastward. I followed it to the east,
but found it soon to be covered by the
drift, and finally the hill goes into the
swamp . Where the jasper appears, it is
extremely folded and crumpled. Indeed,
this is the most crumpled jasper of any

I have seen in this part of the district.
Little can be made out of the structure,
as the folding has been so close and min-
ute. In general, I would say that the
area of jasper is an anticline, pitching
to the west somewhat as follows:
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Just south of the road, on the east
line of Sec. 25, massive greenstone and
ferruginous, brecciated greenstone appear
in a cut. The ferruginous material
looks like ore. It is very much brec-
ciated, and has a redé color, but in break-
ing the individual fragments, they are
found to be greenstone. Massive green-
stone is on both sides of the brecciated .
faee .
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to eheek the character of the bottom.
Greenstone is on the north and west

August 3rd,- PIONEER MINE.

The ore body pitches off to the south-§
east at an angle of about 45° . The strike
is N. 60° E. At the third level, the ore |
body is about 45 ft. wide; at the 5th
level it marrows down to 15 ft. Below
this it widens out again slightly. Ex-
ploration is not sufficiently advanced

followed by about 30-256 ft. of paint rock,
and then comes the ore body. The Jjasper
forms the capping. The jasper capping
continues right through to the Zenith

and Section 26 mines. The ore and paint
rock are believed also ‘to continue right
through, the paint rock throughout forming
the footwall. .

At the Savoy the same relations occur, |
with the exception that the paint rock is
missing, the ore resting directly on the
greenstone, with the exception of a pos-
gsible belt of perhaps 5 ft. at the south-
west end.

At the Section 26 mine, there is a
slight break in the centinuity of the ore
and greenstone. Heérs Lhe greenstone is
very much brecciated and impregnated
through and through with iron. The
Engineer informs me that the north ore
body is dipping to the north about 45°
while at the Savoy the body dips to the
gsouth. This was the reason that the
Minnesota Co. drilled in the direction
it did at the Savoy.
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The caving system is used entirely.
The sub-levels are 16-25 ft., Drifts are
run out to the foot-wall, and material
caved from above, until they get to f&ll-
ing material in the ground above.

The ore is not assorted at the mine;
only one grade shipped, as all the ore is
used by the same company.

J. %m w YT 7 aWJ
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CHANDLER MINE.

Visited Superintendent Penguilly,
of the Chadler mine. He was very kind
in giving all the information asked for,
and accompanied Dr. Clements and myself
personally through the mines, explain-
ing the position of the ore body and the
method of mining in detail. From the
various plats in the office, I selected
several as giving a comprehensive idea
of the ore body. Of these, I made
tracings, which are now in the office.
The method of mining is described by
Clements in his notes. Below are a few
observations not found on the plats:

The depth of the mine is 730 ft.
The ore body has a vertical thickness
of 500 ft. The Pioneer mine is deeper
than the Chandler, and receives the
dralnage from the Chandler, therefore
the Chandler is dry.

Mr. Penguilly says that leaf copper

| was found on the third level of the

Chandler mine, 135 ft. below the surface,
so far back as 1889,
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f On the opposite page and the, page
following are indicated a number of
belts of jasper, whose location was given
me by Mr. Pengulilly, of the Chandler

@/%w)”“ﬁfﬁéjAéﬁa}by Leith, the Ely Explorer.

g~ Most of these belts are on our maps, and

o others have been looked for and not found
All should be checked up to see how
far they have been covered.







August bHth.

Traced out Jjasper belts south of
Ely. We went flown the road passed the
cemetry, southwest of Ely, into the
northeast quarter of Sec. 8, to 500 south
200 west. For the entire distance no
Jasper whatever is found, and no attrac-
tion makes itself felt on the needle.

In running south through Sec. 4, green-
stone was found in frequent exposure
about to the southwest corner of the
section. This is the spheroidal
greenstone.

From the point farthesrest southwest
in Sec. 8, worked northeast along the
edge of the swamp, using the topographic
map for location. Along the edge of
the hill in the northwest quarter of
Sec. 9, granite forms a low escarpment,
averaging about 5 ft. high, directly
overlooking the swamp. This is a broad
red granite of undoubted character, and
surely in place. (See distribution on
map)

Now followed to the northeast cor-
ner of Sec. 4, where Clements had pre-
viously found Jasper. This Jjasper we
located at 215 east, 140 south, in Sec.
S Its true position, according to
the topographic map, is noted on the map.
The corner was shown us by a farmer
living there, so that we are surs of
the location in paces. The topography
is wrong, as the jasper occupies the
hill, which is shown on the map to be
further south than this location.




G634/




P
o

40541
40542

3

9

P |

The strike is 15° north of east, andsfhe
dip high to the north about 80°,

Diredtly north of the jasper is a
banded eruptive siste, which is undoubt-
edly a part of the massive greenstons
pccupying the hills all about here.
Between this and the jasper te the south
there is a drift-covered interval of
about 10 ft. The Jjasper beyond this
interval strikes and dips in exactly
the same direction as does the green=
schist. There 1s here again a sugges-
tion of the jasper being a replacement in
this banded material. In following
the belt te the west about 500 paces
west of this peint, I find banded ma-
terial, with certain of the bands #&ther
ferruginous, indicating again a poSgEble
gradation to jasper. The jasper belt
centinues about 100 paces east and west,
and is about 10 paces wide.
Specimens of the banded green-schist
and jasper, respectively.

Continuing east aleng the strike,
the jaspsr is found in & narrow ex-
posure 10 ft. wide aleng the road, at
450 east, 140 south, dipping te the
nerth, and striking east and west.

At 1000 east there are one or twe
small lenses of Jjasper about a foot
wide in the greenstene, partially covered
with drift, not large enough toe map.
Between these points there is a great
deal of jasper debris, making it fairlyy

Hemg
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certain that the belt is continuous.

At 1430 east are two test pits in
the Jjasper. These pits are walled in
80 that I cannot see the jasper to get
the strike.

100 south, 35 west of the northeast
corner of Sec. 3 is jasper and green-
schist in a test pit. The strike is
about 15 south of east, and the dip
steep to the north.

Continuing east along the line in
the swamp, there is found to be a very
heavy magnetic attraction all the way.
On reaching 1050 east, ledges of green-

~schist, in places highly ferﬁbinous,

begin to appear. These are in places
so ferruginous as to resemble an ofg;,
and are undoubtedly the cause of the
influence on the needle.

Continuing east to the line, we
turned north and ran to the east
qusarter post of Bee., 96 to look for
Jasper, there marked on the map as being
Just east of the quarter post. We found
the quarter post, and scoured the area
for 300 paces eacst and north, but no
Jjasper was found,

In talking with Archie Phillips,
the Explorer of the Minnesota Iron Co.,
a few days later, I find that the jasper
here occurs about 50 paces west of the
quarter post, rather than east.. He

wput up the quartegepost himself, so he
knows the locatioms

L







August 9th,- BASSWOOD LAKE.

Worked on the northeast cape in
Basswood, and traced out the boundary
of the granite and green-schist.

The results are given on the plat
on the opposite page.

Starting in at the lake shore, 400
west of the north and south line between
Sees. 5 and 6, I ran north through
greenstone to granits.

At 229 north from the lake, is a
moss-covered exposure of granite. 378
north from the lake ig 4 moss-covered
knoll of hornblende~ 479 north from
the lake is green-schist. At 900
north is green-schist, which continues
for about 100 paces, striking north 60
east. At 1000 north, the solid granite
appears, which continues indefinitely
north.

Off-set east 500 paces, and then ran
south. The green-schist is found again
at 1000 north, 500 east of the starting
point at the lake. The contact of the
granite and green-schist is therefore
a diagonal one. At the eastern end
green-schist may run up farther than
indicated, hecause Jjust north of the
exposures found is a considerable inter-
val of no exposure before granite is
again found.
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August 11lth.

Followed out jasper bands south of
Jasper Lake. First took a little trip
off west of the portage, to see if there
is any continuation of the jasper there.
I could find none. Hy—eovrrce dadndi-
eated—eon—the—mar, The high knobs here
occurring are composed entirely of mas-
sive greenstons. Moreover, there is no
attraction, except close to the 1ake,
Just west of the trail, where there is
a vardation of 250, ”he country is
very heavily timbered, and it is just
possible that there is a very small area
of Jasper just west of the trail; but
it is not thought probable, as this
small area was thoroughly scoured.

Then ran east, along the south shore
of Jasper Lake. The jasper found last
year was again seen, 100 paces east of
the portagse. This is as described
last year.

From here east there is some
Jasper debris along the lake shore,
but no jasper was found in place, until
we reaced a point 800 paces east of
the portage trail, where on the north
slope of the hill is another exposure
of jasper, striking 50 north of east,
and dipping north at a very steeyn angle.

We then worked northeast, around
the east end of Jasper Lake, until we
reached the north line of Sec. 1; then
east on this line, until the north
corner between Sec. 1 and 6 was reached;
then south, to the south corner between
Sare. 1 and A: and than thae coauree indi-=




cated on opposite plat. The object of
this run was to find belts of jasper
supposed to exist south of Moose Lake.
Secs. 1 and 6 are short north and south,
being but 800 paces from the north to
the south corner. Both corners and the
quarter post are clearly marked.

Found nothing bhut greenstone in very
frequent exposure for the entire
distance, until a point 1600 east on
the south line of Sec. 6 was reached.
Here on the north face of the hill,
sloping into a 1little lake, is a small
exposure of jasper, striking north 45
west. This is not a good, clean jasper,
but should perhaps be called a ferrugin-
ous green-schist. However, it is well
banded and very ferruginous, and would
have to be mapped as jasper.

Along the south line of Sec. 6, as
far east as the quarter post, there are
most beautiful exposures of spheroidal
greenstone, showing spherulitiec textures.
The spherulites are sometimes three or
four feet in diameter, and these large
spheroids are often little more than
masses of spherulites, showing beauti-
ful radial structure or weathered sur-
face. This is evidently but a contin-
uation of the belt of surface wolcaniec
material seen south of Jasper Lake,
and specimened there. A flow structure
is everywhere apparent.

Continued east to the southeast
corner of Sec. 6, and then north to
Moese Lake. No jasper whatever was
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found in the course. The country is
fairly well exposed, and there is little
chance that 1 passed over any Jjasper
within 100 yards of my course. There
is still the chance that jasper may be
found in other parts of these sections,
but I crossed the parts where the Jjasper
was supposed to be.
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Sunday, August 13th.

Mapped the formations south of Moose
Lake, using the topographic map, and
platting the rocks in the field with
colored inks. The map is given oppo-
site.

Beginning at the portage trail,
with the conglomerate there appearing
nearest the lake, I followed this west,
and found it running out in a tongue
about 100 paces east of the section line.
On the south side it is cut off by
greenstone of two distinet ages. Near=
est the contact, and in dirseet contact
with the conglomerate, is a greenstone
weathering salmon pink, containing frag-
ments of an older and darker greenstons,
which-is very hornblendic. The con-
tact lies about parallel to the strike
of the conglomerate, which here is north
80 weast. This is bhanding. This
pink greenstone is also found on the north
side of the western end of the tongue.
On the south side of this pink green-
stone, about 10 paces away, comes in a
coarse heavy dolerite, containing many
fragments of other greenstonses. The
relations of these two rocks I do not
know, although the three were in direct
contact. The contacts are approximate-
ly parallel, but are so sharp that they
must be eruptive. Later work with Van
Hise and Clements showed that the coarse
greenstone farthsgest from the conglom-




erate was probably the basal greenstone.
Then went back to portage trail,
and about 200 paces south of the meander
corner took up the second belt of con-
glomerate, and followed it west. L
can he traced continuously west to a
point 50 paces west of the line, where it
can be seen in contact with a feldspar-
porphyrite. The contact is a sharp
one, and I should say that the porphy-
rite is certainly intrusive.
The belt of conglomerate was traced

west to 580 west of the line. Then went

south. At 430 west and 600 south of
the meander corner is a beautiful ex-
posure of banded conglomerste, graywacke,
and slate, striking north 50°east.

145 west, 150 south of the corner
on the high knob there occurring (see
topographic map) is a high escarpment of
beautifully banded conglomerate, gray-
wacke, and slate, showing well devel-
oped sedimentary banding, which strikes
parallel with the contour of the hill,
thus:
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On the west slope the conglomerate
is in direct contact with the peculiar
speckled feldspar-porphyrite, be-
fore mentioned. The contact is here
undoubtedly intrusive.

Visiting this exposure a later day
with Prof. Van Hise, it was thought by
Van Hise that this porphyrite might he
older than the conglomerate, although the
contact was a sharp one, and resembles
an eruptive contact.

On the northeast the dips are uni-
formly to the sonthwest; and on the
southwest they are uniformly to the south-
east. It would loock like a syncline,
but at the extreme end, where one could
tell,the ridge is broken down sharply,
and the bands are greatly crumpled, so
that it is impossible to say surely.

It is certain that the bands bend around
as given on the sketch, but whether an
anticline or syncline cannot be proven,
although my opinion is that it is a syn-
cline.

The conglomerate abounds in jasper
fragments. These fragments are angu-
lar, a&nd are not replacements as was
previously thought possible.

At 390 west, 275 south (see topo~
graphic map) a narrow band of the sedi-
mentaries, containing numerous jasper
fragments runs a little south of west
rgcht by massive spheroidal greenstone.
I followed the contact along for 150
paces, sometimes getting it as close as
six inches, but nowhere did I get the
actual contact. Close to the contact
the sedimentarv is ogreativ chanwrad
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and is here weathered, making the ex-
posure poor. At one place a dike of
greenstone was found cutting the sedi-
mentary, rut this dike could not be
traced into the main greenstone mass
here occurring, although it may do so.
From here, traced the sedimentaries
to the east, at first following the
boundary of the sedimentaries of the
spotted porphyrite on the north, and then
following the boundary of the conglom-
erate of the spheroidal greenstone on
the south. The boundaries are given
on the topographic map opposite p.....
On the high knob next south of the
one described with the peculiar synclinal
structure is another blow-out of con-
glomerate, with a structure whiech I
should guess to be the same. However,
I cannot be sure of this. I find the
facts somewhat as follows: T™he dips are
to the southwest on the south side of
knob, and on the north side, while not
clear, it is apparently in the same
direction, somewhat as follows:

<<J ?
z
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We have here now an irregular mono-
cline, but whether this represents a
syncline or anticline, or only the limb
of one or the other, I do not know.

Continuing to the southeast, the
gsedimentaries strike about parallel to
the boundary of the spheroidal green-
stone, the strike inereasing from north
80 east at the west to north 30 west
at the east end. The dip, so far as
any dip could be made out, was uniformly
to the south under the greenstons.

The contact of the sedimentaries and the
greenstone is unsatisfactory. In gen~
eral, it simulates an eruptive contact.
In some places it is a very sharp one,
but in only one place did I find an
inclusion of the sediment in the green-
stone, and this may be due to infolding.
Another complication is that wherever -
we have the undoubted spheroidal material,]
it is several feet away from the contact |
of the conglomerate and the greenstone,
and the material which is at the contact
is a coarse dolerite or fine-grained |
aphanitic yellow-weathering rock. These |
rocks seem to grade into the spheroidal
greenstone, and are probably a part of
it; but it ies peculiar that these rock:
layers are always between the conglom-
erate and the typical spheroidal green-
stone.

At 1000 south, 1400 east the
spheroidal greenstone takes on a tuffa-
ceous aspect (40545). The specimen is
taken from the interior of one of the
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™ 40546

20

spheroids. This matepial comes with-

in a few feet of the contact, but no
actual contact can be found. This tuff
resembles much of the so-called green-
stone conglomerate to a remarkable degree.

Another thing of importance is the
abundance of the jasper throughout the
conglomerate. For the entire after=-¢o
noon in the belt nearest to the green-
stone there is an abundance of jasper,
some of the fragments reaching the size
of a foot or more. These are certainly
not replacements.

In the south half of Sec. 32 (see
place on topographic map) there is a
contact of massive, finesgrained white
weathering greenstone, with the graywackes|
and slates. This contact is again a
very sharp one, and strikes me &as prob-
ably eruptive. What greenstone it is,

1 do not know,- whether spheroidal or
some other,- but it seems probable that
it is a phase of the spheroidal green-
stone.

1288 south, 675 east of the starting
point on the lake on the north escarp-
ment of the coarse dolerite bluff, is a
narrow belt of banded ferruginous rock,
which might be called jasper. 40546 rep-
resents two specimens of this roeck.

It occurs at the contact of this coarse
dolerite with a finer grained greenstone
on the north, which I took to be the |
spheroidal material, although no spheroids |
ean be seen right here. An exami- :
nation of this material shows it to be
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40547
/40548

21

a banded feruginous green-schist, which
has the large quartz eyes so character- |
istie of the iron formation near Gunflint |
Lake. mhe strike is north 40°west,

and the dip north at a steep angle under
the coarse dolerite. mhe topographic
map 1s here faulty.

406547 and 40548 are specimens of the
coarse dolerite and the finer greenstone
eruptive.

Visited this outerop later with
Van Hise and Clements, and traced it a
little farther west, and also carried it
some diatance to the east in broken ex-
posure. The distribution is indicated
on the map.

At 710 north, 1975 west of the
southeast corner of Sec. 33 (location
by Clements) I visited the conglomerate
exposure marked there by Clements.

The conglomerate is described as being
immediately overlain on the north by
coarse greenstone or dolerite. Along
this hill there is a wvery sharp con-
tact, which can be followed for 50
paces, which resembles an eruptive.
However, instead of the conglomerate
being overlain by the greenstone, it is
certainly underlain. At three or four
places the greenstone can be seen dip-
ping steeply under the conglomerate.

In general, for the two days work
it would be said that the relations of
the conglomerate and spheroidal green-
stone are proven. In all cases where an
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attualk contact is observed, it is the
coarse dolerite or fine grained green-
stone next to the contact which cannot
certainly be identified as spheroidal
greenstone, although it apparently grades
into this spheroidal greenstone. Where
the spheroidal greenstone does come close|
to the sedimentary, there is always an
intermediate zone of a few inches of
schistose material, which naturally !
weathers out, leaving no exposure. At
one place, a dike of greenstone in the
sediments is found at a distance of six
feet from the main mass of the spheroidal
greenstone. Is it an off-shoot from
this greenstone? At only one place
does the eruptive contact have a decided
dip, and at this place it is under the
conglomerate. The fact of the banding
of the conglomerate striking parallel
with the contact of the greenstone, would}
bear in favor of the infolding of the |
two, and this may be the explanation.
However, the sharp contact, in general,
gives me strongly the impression of an
eruptive contact,
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August 15th.

Worked Sec. 28 north of the portage
trMa/l south of Moose Lake. Results are
on map opposi te p.i. ..

At 750 east, 650 north from the mean-
der corner, granite-porphyry dikes in
the conglomerate are overy abundant.

They strike north 40° east. Here also
the spotted porphvrire comes in,

turning north 400 east, parallel with
the ridge. This is found in contact
with the granite-porphyry, and both are
sheared, but the greenstone is in the
form of a banding or dike, with the por~
phyry on both sides, so that I think the
greenstone is the younger.

The green-schist on the knob 1020
paces north, 865 east, looks like a
sheared form of the feldapar-porphyrite
so frequently seen in intrusive rela-
tions to the west.

At 880 south of the northeast corner
of the section, on the high hill (see
topographic map) is a massive rock 40549
which I am in doubt what to call. 1%
is an intermediate rock of some des-
cription, may be a sedimentary. In
going south, this rock is seen to be-
come conglomeratiec, and therefore it
is here undoubtedly a graywacke. How-
ever, both conglomerate and graywacke
are very aphanitie, being almost horn-
stones in texture, yet there is no ques-
tion as to their sedimentary nature.

As we go south, the pebbles become more
and mora NUMaBYOus . o
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_4 40550 40550 1is material from the eastern end
of the Moese Lake-Flask Lake portage
trail. This material I before called
greenstone; but on closer examination
there seems to be Just a chance that it
may be graywacke. It contains rare
fragments of another greenstone.

-
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August 16th.

With Clements, worked over the area
south of Moose Lake. Fhe main contact
of the greenstone and the sedimentary
running southeast through Sec. 33 was
followed. The bedding was again observed
wherever it could be clearly seen, to be
almost exactly parallad\ to the contact.
The dip in all cases wheére it is appar-
ent is to the south under the greenstone.
mhe contact is a very sharp one, and nor-
mally would he called an eruptive one,
However, there is a complete absence of
dikes running off from the main mass,
and there are also no fragments of con-
glomerate caught in the greenstone.
1t begins to look as though we had a
spheroidal flow practically contemporan-
eous with the conglomerate, although
older than most of it, as it yields many
fragments to it. In that case, our
contact is a small and normally uncon-
formable one of an interbedded flow.

Special attention should be called
to the zonal structure in the Jjasper
fragments in the conglomerate. This
structure is very uniform and striking.
mhe centers are of red, and the peripher-
jes of black. The zonal structure is
perfect and must have been induced on
the fragments after the fragments took
their present form.

The granite-porphyry cuts the con-
glomerate, and this and the conglomerate
are both undoubtedly cut by the white




feldspar porphyry. They both are in=
trusives, and can be seen at many places.
The contact of the porphyrite with "the
conglomerate ¢can he best seen on the end
of the syncline in the northeast quarter
0L Sae., 32.

At 1145 east 52225 south, of the
meander corner of:the South contact of
the conglomerate with the greenstone, the
conglomerate is found on the northgast,
and south sides of a tongue of greeén-
stone. On the north flank of the grean-
stone is a narrow helt of jasper about
20 feet long, and 6-8 inches wide. (See

Sketch bélow) o0 talemiots
o
L 55,700 i3
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On the other side of the valley to
the east, we have relations somewhat as
follows: O o X P L ¢

Dd
Where the ;TPb stone is sheared at
this place there has been infiltrations
of ferruginous material along shearing
planes, giving a rock resembling jasper
in appearance.
This set of exposures was visited at
a later day with Van Hise and Clements (Sef
notes of later day). '
At 800 north,is conglomerate.
At 1300 RBerths porphyrite.
At 1400 nerth, 250 west, spherg@tdal
greenstone. 4 s
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_4_ August 24th,

With topographic map started at the
meander corner at the east end of the
little lake in the southeast quarter of
Sec. 26, southeast of Ogiske Muncie.
Zig-zagged north, east, and south,

e through Secs. 25 and 36 to follow out

the sedimentaries, and see how they
strike. Most of the observations may be
seen on the map.

Normal banded sedimentaries, mostly
graywacke, but with bands of slate,
continued from the shore to 1025 north
(the shore is 500 north). Here
there appears on the north side of a

3 : little depression an exposure of green-
=% 40551 stone cogglomerate (40551) in which are
\ narrow bands of the normal graywacke.
| 40552 is a specimen with a graywacke-like
4 material associated with the greenstone

conglomerate. This material continues
north in a continuous exposure to 1375
40553 north, where I took another specimen of
i the conglomerate.
| At 1500 north, 550 east, is an
| exposure of the greenstone conglomerate,
i, fine-grained, but interbanded with the
typical banded slate seen to the south.
The strike is north 40 west, and the
dip to the southwest. This is the
first undoubted strike that I have been
able to get in the greenstone conglomer-
ate here.
= 40554 is a specimen of the banded slate in-
terbanded with the greenstone conglomerate .
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The greenstone conglomerate here is much
finer grained than the material to the
west . In places it is scarcely more
than a coarse graywacke.

Going south, the material becomes

finer grained, until at 960 north, 5756
east, we have a typical handed slate

and graywacke. The strike is north 50
west, and the dip steep to the south-
west.

At 780 north, 575 east, there is a
typical slate conglomerate, interbanded
with the banded, fine grained slate and
graywacke.

In general, therefore, the sediments
become coarser grained to the northwest,
and there is an apparent gradation from
the typical banded, fine grained slates
and graywackes into a coarse-  greenstone
conglomerate, so that all are prohably
of the same series.

At 500 north, ran east.

At 1690 east, 300 north, is again

40555 the slate conglomerate (40555). How-
ever, here besides the slate fragments,
there are numerous fragments of green-
stone.

40556 showing part of a greenstone fragment
in this conglomerate. ......

— —

4055?_ﬁreenstone from knob in Knife Lake, Jjust
~ northwest across the lake from the old
« camp ground.
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August 25th.

\auﬁwﬁﬂzziuﬁ¥i 7
Ran in from Lake G&bbem cﬁqéamma

west on the town line, south of Sec. 36,
to cut off the end of the greenstone.

After leaving the shore, there are
no exposures until we reach a point 500
wast.
is probably a graywacke, but I am not
gsure of it,.

Continuing west for 300 paces far-
thery, but as there were no exposures
turned south. At 400 south, ran west
to 1000 west. The course is indicated
on the map.

At a point 1000 west, 400 south. of
the starting point, are numerous exposures
of a rock which looks in the hand speci-
mens remarkably like a sedimentary,
but which in the ledge looks like a green-
stone. (40559). This rock continues
east to within 50 paces of the shore.

At the shore is graywacke (40560)

Then went to the southwest corner
ef the lake; ran in on the portage trail
to the section line:; and then north to
cut off the contact of the gabbro and
the rocks to the north, whether sedimen-
tary or greenstone. At 500 north, a
specimen was taken of the contact rock
Just north of the gabbre (40561).

Small stringers of gabbro can be seen

in direct contact with this rock.(40562)
greenstone (?) from 650 north of the
portage trail.
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Returning to Lake Gabbemichigamme,
took a run across the point into Lake
Epsilon, taking the course indicated on
the map.

At 440 south of Epsilon lLake, we
find the typical graywacke: The
material I have called greenstone, like
(40559) continues from 600 south prac-
tically south across the hill.
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August 26th.

Ran north from the little lake northeast
of Ogiske Muncie to cut off the boundary
of the greenstone and sediments begin-
ning at the portage trail (see map).

For the first 300 paces, we have
almost continuous exposures of a rotten
feldspathie granite (40562A)

This rock was visited a later day
in company with Van Hise and Clements,
and its character checked up.

After an interval of no exposurse,
at 510 north, we reached the massive
greenstone. This continues to 733
north.

At 917 north, appeared fine grained
sediments whiech at 1000 north pass into
the typical Oglske Muncie conglomerate,
containing jasper fragments, etc.

Running east, the conglomerate con-
tinues to 175 east., At 200 east, the
massive greenstone appears again, and
this oon grades into the typical green-
schist with granite dikes to the east.
The strike of the Green-schist at 508
east is north 80° west, and the dip
steep to the south.

The contact of the greenstone and
the sediment is therefore somewhat
diagonal, as shown on the map.

At 508 east, apparently cutting the
typical green-schist, is a coarse doler-
ite (40564). It is very massive, while
the schist is, of course, very schistose.
The contacts cannot be followed, but for
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the above reason the dolerite is believed
to be intrusive. (40563( is a speci-
men of the green-schist.
is a specimen showing the contact.
Near the contact the dolerite is finer
grained than a few feet from it, as can
be seen from the speciemns.
is a specimen of the typical massive
greenstone, immediately to the south of
the green-schist, intruded by granite.

returning to Frog Rock Lake, I again
visited the granite mass there occurring
north of the portage trail, and tried
to follow it out to the east and west.
On the east, the greenstone continues
right up to it, and the rotten granite
appears after an very short interval.

On the west, ran north from the
lake shore, and the coarse
greenstone. The grgnite is therefore
apparently a knob sufrrounded on all
sides by the greenstone, but still there
is plenty of room, /both east and west,
where there is no @xposure, for the gran-
ite to gat throug e
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August 29th.

With Clements, visited the Animikie
exposures on the edge of the gabbro
on the south shore of Gabbemichigamme.
At the bold bluff where Winchell had
described the gabbro as overlying un-
conformably the Animikie, we found the
Animikie in general underlying the gabbro
close to the water's edge. The Animi-
kie, as nearly as we can make it out,
is in a number of minor rolls. In
places it disappears under the water.
Both the Animikie and gabbro weather in
approximately the same colors; and it
is almost impossible to tell where one
begins and the other ends. In the
Animikie, the quartzite bands are in-
terleaved in a very intricate fashion
with bands of gabbro or dolerite mater-
ial, with large shimmer plates. In
the space of a few inches a number of
such bands can be seen. These bands
are found at one place way to the top of
the gabbro bluff, well: in the gabbro.
The dip of the Animikie here at this
cliff is from 20-30° south.

From here worked west along the
shore, and soon came upon a rock which
resembles a conglomerate. However, we
took it to be simply the gabbro material
including fragments of an underlying
rock, which is probably the Animikie.
28953 is a pebble, and 28954 represents
the matrix of this material. The matrix
is a gray feldspar-biotite rock, and
looks like granite. It is, however,
brobahlv a nhase of the gabbro. The
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pebbles are all fairly well rounded,
which is a surprising thing.

Continuing farther, the Animikie
appears again in some places in very
typical characters, and continues to
the point. 71ts dip is fairly uniform
45 9 south, but it has numerous minor
Yyolls which can be seen beautifully from
the lake shore. Next to the Animikie
in a number of places we find Winchell's
fine grained phase of the gabbro, the
muscovado.
is a specimen of this rock. It can be
found in sharp contact with the Animikie,
and can be seen itself to grade back
step by step into the massive poarse
grained gabbro. The gradation can be
sée inside of 10 paces.

At one place, indicated on the map,
& narrow band of typical basalt, 14
inches thick, with a very marked saal-
band, cuts the conglomeratic-looking
contact rock. The dike is nearly hori-
zontal, and has typical basaltic parting.
This is found about a foot above the
water's edge, and is followed about 25
paces.

Working around the south shére of
the lske, two basaltic dikes were seen
with their characteristic parting.

Their position is indicated on the map.
S3till farther around to the east

on the point just before reaching the
portage trail into Peter Lake, we find
the so-called conglomerate again. Its
extent is sketched on the map.
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Following the material around the
island west of this point, we find numer-
ous fragments which are very well
banded .
is one of the specimens showing banding.
However, the banding becomes almost too
Yarge to explain. pands of this mater-
ial 12 or 15 feet long are seen, folding
and curving through the rock, and the
question arises whether we have not here
the contact of the Animikie with over-
lying altered gabbro. However, there
seems to be all gradations through
smaller areas of banded material into
true fragments in the muscovado, so that
these large banded areas are taken to
be inclusions. Certain of the bands are
broken up, and the fragments partially
rounded, giving an idea of the way in
which the pebblse mdy form from such a
band, thus:
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August 30th.

Continued thgiggéé,on 1ake Gabbe-
michigamme. We he contact rock

around the northeast side of the lake.

As we approach the o0ld camp ground the
rock is found to alternate with finely
banded graywacke (40570), which is sim-
ilar to the graywackes of the regular
Agamock Lake series to the north. The
relations are very complex in detail; but,
in general, the gabbro or nmuscovado

lies on top with fragments of this mater-
ial 18 it6. Occasionally it can he seen
in hands parallel to the strike of the
graywacke. Near the end of the point
where the old camp ground is, this band=-
ed graywacke strikes 2Q° west of north,
and dips to the southwat an angle of

80°, At this spot the muscovado can

be seen in bands parallel to the bands

of the graywacke, although in one place
it apparently wedges out below, thus:

is a specimen of the typical graywacke
from the point. It has a reddish tinge.
Compared this with specimen of doubtful
rock collected a few days previous on

the west shore of the lake. This rock
also has this peculiar reddish tinge.
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This material is followed around the
north shore, and is found to be contin-
uous with the graywacke-slate series of
the portage trail running through the
Agamock Lake series.

We have, therefore, the gabbro of
the south shore in places overlying the
true Animikie,with typical characteris-
ties and at other places on this shore,
and in all places on the north and east
shores, the gabbro overlies the Agamock
Lake slate series and contains numerous
fragments of it. The fragments are
very well rounded, and the gabbro mater-
ial close to the conglomerate is always
the muscovado phase or the micaceous
feldspar-hornblende rock, which looks
like a granite. This material grades
within a short distance into the normal
gabbro.
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August 31lst.

With Clements, took up the Animi-
kie where 1 crossed it last year in my
run north from the end of Peter Lake.
From this place, I followed the Animikie
to the west. The results are indicated
on the map.

At the east end of the Tea little
lake in Sec. 33, just south of the east
and west line, is a knob of typical
banded graywackes (40572). These are
banded in bands varying from an inch to
several feet in width, with the typical
muscovado. The muscovado also is seen
to curve around fragments of the typi-
cal graywacke slate (40573). Interbanded
with the graywacke are also regular ;remn
bands iof a green rock, which I do not
know (40574).

On the knob just south we have the
typical massive muscovado, which soon
grades back into the normal gabbro.

We have here, therefore, clearly
the graywacke-sedimentary series in-
terleaved with gabhro flows, which near
the contact take on the muscovado phase.

The strike of the sedimentaries is
north 80° east,and the dip is high to
the south.
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~ Sunday, Spet. 3rd.

With Van Hise, Grant, and Clements
worked along the contact of the Animikie
east of Pay Lake.

40575 is a specimen of the rock hanging on
the face of the vertical cliff, just
south of the @rill hole near our old

! camp at the east end of Fay lLake. The

1 vertically dipping rock is the typical

| banded Animikie quartzite and iron ore.
Just north and northeast of this expo-
sure are exposures of the greenstone
conglomerate, which we followed furing

i the day (see Van Hise's notes). At

i this point the greenstone conglomerate

' comes within 5 ft. of the Animikie.

S In the interval there is no exposure.
The specimen taken Van Hise thinks may
be an intermediate phase between the
greenstone conglomerate and the Animi-
kie.

The Animikie here strikes north
68 ®west, and dips practically vertical.
During the day the greenstone con-
glomerate was followed east to this
‘ point. Much of the area of the green-

e stone conglomerate had previously heen
mapped by Bayley as massive greenstone
(see Van Hise's notes).

= S AT e —_ - — e * 3 0 n e 8 — _— F—; —_ T e =0

40576 Specimen of sheeted/éranulitic gabbro
- of the lake southwést of Peter ILake,
% collected by Van Hise and Grant. (See
description of Grant, in Vol. 4 of




e ]

-

40

of the Final Reports of the Minne-

sota Survey) The top and bottom of
the specimen are parallel ‘o the shegt~
ing, while the other sides are Parallel
to the jointing.
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September 6th.

With Van Hise, Grant, and Clements went
to Gun Flint Lake, Loon Lake, and Mayhew
Lake. (See notes by Van Hise in his
note-book)

is a specimen of the titaniferous mag-
netite from the north shore of Mayhew
Take .

from a gabbro sill just west of Dowman's
Custom House, at the west end of Gun
Flint Lake. This gabbro Khas large
feldspars, and the specimen is selected
to show their possible orientation.

The sides of the specimen are marked

as follows: (1) Parallel to the dip of
the top of the Animikie and parallel

to the parting of the sill; (2) south
face along the vertical partimg;,

(3) irregular fracture on the east end
at right angles to the other two. In
this general direction is longer set of
less regular joints.
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September T7th.

Mapped the greenstone conglomerate
east and north of Fay Lake, starting
from the meander corner on the little
lake northeast of Fay ILakey near the
end of the portage trail. Results on
opposite map. from here ran south.

Greenstone conglomerate is crossed
in frequent exposures to 345 south from
the meander corner.

At 352 south the Animikie appears
striking north 80° west. 20 paces far-
therc on the strike is north 70° west,
and the dip is 80° to the north. The
Animikie continues to 415 south.

At 425 south, solid gabbro may be
seen.

The south corner of the section is
struck at 560 south of the meander cor-
ner on the lake from which we started.

Off-set 250 paces east, and then ran
north. Gabbro continues to 160 north.

Then comes in Animikie after an
interval of 15 paces. The Animikie
continues to 338 north (See strike and
dip on map).

At 350 north is gabbro, fine grained,
and presumably a sill.

Beyond the gabbro, Animikie again
appears, and continues to 413 north,
where we find another gabbro sill. Just
before reaching this sill the Animikie
has a very flat dip to the south
10-20°. This observation is taken on
the escarpment looking north over the
stream.
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Just helow this again is flat-lying
Animikie, dipping 70° south. The sill
ils about 15 ft. thieck.

Animikie is found on the north side
of the stream. for ahout 20paces.

Here we find massive greenstone,
commencing at 550 north.

Off-set east and south again into
the Animikie, which was found to have
usual strike; then east,and then north.
Results on map.

Zig-zagged as far as 900 east, north
of the road. The Animikie with the
usual strike occupies the south slope
of the hill just north ef the road.

On the north of this is an interval of
from 10-15 paces without exposure, and
north of this comes in massive green-
stone. At no place was I able to find
the two &ny-¢loser together than 10
paces. It is possible that greenstone
conglomerate may go through this space,
but close search for a considerable
distance revealed no conglomerate what-
ever. As seen helow, the conglomerate
Is probably ended a little to the west.

Returning, examined the trenches
about 500 east of the line on the road
running east from Fay Lake, and there
found the Animikie, and what I called
the greenstone in contact. There is
no conglomerate to be seen.

Then ran north to the little lake,
and worked along the shore of the lake,
via the old portage trail, and found
greenstone for all the distance.
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Then worked west. At 246 west from
the meander corner at the end of the
portage trail, we struck true greenstone
conglomerate. Up to this point there
are various phases of greenstone and
green-schist. However, there can beno
question as to their character.

From the Fay lLake end of the portage
trail worked west and north to cut off
the boundary of the greenstone and con-
glomerate . The result is shown on the
map .

At the north end I had some diffi-
culty in distinguishing the conglomerate
from the greenstone. Only by the very
closest observation can a line be drawn,
and even then the line may be off 20 or
30 paces. Certain exposures look like
truly massive igneous rocks, but on close
examination they still may be found to
have a few roundish pebbles or fragments
which place them with the clastiecs.

At 1370 north, 780 west, off-set
west, and the greenstone immediately be-
comes very coarsely crystalline.

In coming back south to Pay Lake
to the west of my northward run, I cross
large exposures of beautifully developed
spheroidal greenstone. it is clear
that the main mass of the greenstone to
the east and north here is the spheroidal
material.

B 8 g & 4 &8 a3 0 * 9 0

Specimen of gabbro sill, collected by
Van Hise near camp at the east end of
Fay TLake. The top and bottom of the

£ i O r
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— specimen are parallel to the bedding of
the Animikie. Does it show parallelism
of feldspars?

40579 From the west end of Fay Lake on little
point.
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Saturday, Sept. 9th.

&“W{i /{f& 1.8,

With Van Hise and Clements worked
the hill north of Paul Take. ere
found the greenstone conglomerate form-
ing the top of the hill, with slates
curving around them, as shown on the map.
On the east side of the hill the higher
parts of the greenstone conglomerate
become distinctly banded, so that they
give a strike. Here, interstratified
with them, are narrow layers of material
not perceptibly different from some of
the Agamock slates. mhe interval he-
tween the greenstone conglomerate,recog-
nized as such, and the Agamock slates is
in all cases as much as 10 paces or more
The strike of the Agamock slates and of
the bands in the greenstone conglom-
erate are the same on opposite sides of
this interval, at the one place where
distinet strikes were observable in the
greenstone conglomerate.

spotted slate, similar to those seen
southwest of Snowbank Lake. mhese are
common in this area. The specimen is
tdken from the south escarpment of the
hill, overlooking the little bay.

The persistence of the topographic
break’ hetween the greenstone conglomer-
ate member and the slate series is sig-
nificant. This has been noted a number
of times before today. The Agamock
slates here have bands of some coarser,
slightly conglomeratic, material in them.




wom

40582

47

In the conglomerate are distinct beds
of graywacke of moderate coarseness.
In the beds of the Animikie slate are
beds macroscopically identical with them.
The strike of this band in the conglom-
erale is north and south. This is
slightly folded, so that it strikes
on the north side north 10; east, and
on the south side north 10" west.
One of the bands of igneous rocks par-
allel to the banding of the slates, which
might be mistaken for & coarser band
in the sediments.
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September 11lth.

Ran north, from the northeast arm of
Paul Lake, to cut off the greenstone
conglomerate and sedimentary series.

At the shore is greenstone conglomerate.

From 150-200 north are several ex-
posures of rock, which appears to be
fine grained grit, but which is probably
a part of the greenstone conglomerate
series. On fresh fracture it might be
called the Ogiske conglomerate, but
on the weathered surface it is the typi-
cal greenstone conglomerate.

450 north is typical coarse green-
stone conglomerate in small exposure.
The pebbles are two inches in diameter.

From here to 721 north, there are
frequent exposures of the typical green-
stone conglomerate. However, all are
moss covered.

At 721 north, an upturned root has
laid bare an exposure of the typical
coarse grained greenstone conglomerate,
showing a decided banding. There is,
in general, a coarse graywacke band
about 12 inches wide running . through
the conglomerate, with coarse bands of
conglomerate on either side. The
graywcke band is itself banded in fine
bands of coarser and finer material,
so that altogether we have a heautiful
and typical banding. The strike of
the band is north 20° west. The dip
it is impossible to get from this ex-

posure, although it is apparently steep
to the east.
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Continuing north, the greenstone
o conglomerate exposures are very fre-
quent to 2300 north of the starting
point on the lake. The country is
heavily timbered and moss covered, but
exposures stand up everywhere. The
conglomerafe varies from rather fine
o= grained conglomerate, the fragments av-
eraging perhaps one-half inch in diameter.
to a coarse grained conglomerate with
fragments 8 or 10 inches across. There
seems to me to be a general coarsening
of the conglomerate in going north} but
this is not particularly striking, and
another observer might not think it true.
40583 Across a topographic depression at 2450
: north, the massive greenstone appears.
oy From here ran east along the south-
; facing escarpment of this hill. The
| ; greenstone continues at first fine
‘ grained, but at about 200 east, taking on
40584 the character of the typical porphyrite.
At 266 east, 2450 north, we ran on
i 40585 to a siliceous conglomerate or breccia,
|

which is ra‘ther peculiar.(40585) is per-
haps a typical specimen of this material.
It is seen to be made up largely of chert.
- yt is interbanded with material which
40586 looks like slate in the ledge (40586),
but which I am uncertain of. I would
ordinarily call this rock a slate, but
there seems to me to be a possibility
that it is simply a chert form of 40585,
and that the banding is only apparent.
On the ledge, this banded structure,
whether sedimen-
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tary banding or schistose, strikes north
and south, and dips 70° west.

This siliceous conglomerate slate
(?) can be traced east and west along
the strike, however, for 20 paces.

Onn the west side it is separa’ed by a
sharp topographic break about 5 paces
across from the greenstone. On the

east side the exposures are too irregular
to say that there is a marked topographic
break, but about 5 paces separates this
series of rocks from the nearest green-
stone.

Now going back north away from the
escarpment, the greenstone is found form-
ing the main mass of the hill, apparently
coming right across the strike of the
structure of the banded rock, what-
ever this may be.
is a specimen of greenstone from 20
paces behind the banded rocks on the
escarpment . However, the pseudo-con-
glomerate is also found here, and to
the north, perhaps 25 paces from the es-
carpment and 5 paces east of 40587.

Here the upturned root of a tree gives

a complete section of material like 40587
to typical pseudo-conglomerate. The
gradation is apparently compiete. The
massive, fine grained greenstone appar-
ently goes right over inside this pseudo=-
conglome ate. A single hand specimen
would show both the massive greenstone
and the material containing the angular
fragments. I was unable to knock off

such a specimen, but a number of small
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chips were ohtained right at the contact.
One of them shows both kinds of material. |
The typical massive material close to
the contact is 40587. The material
taken right at the contaet and just on
the other side, and not more than an
inch across, is 40588. There is ab-
solutely né break.

In general, I am inclined to believe
that we have here not a sedimentary
series, but merely a brecciated and
silicified zone in the greenstone,

The material which looks like slate re-
sulting from the farther mashing of the
breccia. If the material is a sedi-
mentary, as it may very well be, it
will have to be mapped as a small patch
hanging on the south face of the green-
stone hill.

Running south, the greenstone con-
glomerate is found immediately south of
the creek at 50 south.

“ontinuing south, the greenstone
conglomerate is in practically contin-
uous, though broken and moss covered,
exposure, as far souti as we went, 2450.

From here, off-set west to canoe.

At 200 east of the canoce, and about
on the same line north and south, I was
able to get a good strike in the green-
stone conglomerate. This is north 459
west. The banding is exposed by the
upturning of a tree trunk. Here there
is coarse greenstone conglomerate of
one side of a finer band, the other side
of which is covered up. The dip can-
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not even be guesser_i at from this exposure.
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