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LAKE SUPERIOR DIVISION.
INSTR;UOTIONS.

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-hatching, making the cross-
hatching cover as nearly as possible the areas occupied by the exposures. If the

rock is a massive one, but still more or less plainly bedded, 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 parallel lines, and a ledge
having asecondary structure by wavy paraltel lines running in the direetion 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 abont 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-liand 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 sections and ‘‘forties,” while
the space between the blue lines is 200 paces.

2. On the right-hand page place the notes descriptive of the exposures. Begin in
each case with the number of the specimen, placing the number on the left-hand
side of the red line, after which give in order on the right of the same red line 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 ., 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 be
marked on the map, with notes that each is of a rock identical with specimen
go-and-so. Under the same conditions small-sized specimens, trimmed to a uniform
gize 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 eamp 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 ohservations, 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. 8—T47
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Garden River.

A.U{_,L st &.--)tl .
~-Leith. Notes by Van Hise.
Drove from Sault to about 4 1/2 to
5 miles east of Garden river on Bruce
mines road. The only rocks we found
east of Garden river are the great
ledges of "slate conglomerate" of Lo=
gan, presumably from their location up-
per slate c,o.mlm“ercue. This rock did
not show more than small pebbles and
even those are rare. The chief rock
is slate and graywacke, dense and well
indurated, fractured uu nunerous Jjoints
not mhsheéd or showing any signs of a
schistose structare. The bedding is
very flat, the dip being about 10° to
the south. Inland the dip is so
slight that the ledges break off with
u+ee‘ ar vertical cliffs on the side
oward which it dips, 1. e., to-.the
south,~- a rather unus jusl occurrence.
We went for &gbout 1/2 mile across
the strike to the north thinking pos-
sibly we might find the limestone, but
none was seen nor could we really hope

- O

to find same if Murray's mapping is

August 26th.

Got camp equipment and t-ved to
Garden river v;llagc by boat.

- -
Van Hise
|
,’I
e
o correct.
o




45820

ORIGINAL HURONIAN DISTRICT.
[ER OF 1902.
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Aug.25th and 26th.

- L ip 4 4 ~ Ty T : e
-Leith, Notes by Leith.

Visited the limestone quarry north

f Garden river. The dip of the lime-
tone is from 45 to 60° 8. 71t is
beautifully banded and shows many

minor rolls, To the south and east of
the quarry is also conglomerate con-
taining fragments of limestone, doubt-
ful ones of graywacke, and several
kinds of granite, principal among which
is a quartzose granite whieh is sone -
times greenish and sometimes reddish,
This granite resembles the white-cyed
porphyry of the Basement genrplex of

the vermilion district or the Saganagsa
granite in places. In addition there
are a few greenstone and green schist
fragments and jasper and vein quartz.
45820 represents several phases of this
conglomerate.

Went around the end of the bluff
across the sirike of the limestone and
found the limestone *o continue almost
without break for 225 paces. Th
strike i1s about N. 70 W. The ime -
stone ends abruptly in a low northward
facing escarpment and after about 25
baces comes into the lower slate
conglomerate. This is followed for
about 150 steps and then lost.  Th




45822

45823

are no ledges to be found from here
north. With the slate conglomerate
we found also a few fragments of un-
doubted quartzite, which undoubtedly
belong with the drift.

Finding no exposures to the north we
went out diagonally north, northwest anc
struck the high bluff which we sup-
posedwould be found to he granite. To
our surprise it was a white vitreous
quartzite for the most part showing
marked brecciation. On the weathered
surface it was difficult to decide
whether or not it was conglomerate, but
all gradations appear from the brec-
ciated phases through intermediate
jointing and slaty schistose phases to
gnelssec phases; the fragments in the
breccia are all angular quartzite; and
finally the breccia occurs at places thi
throughout the quartzite mass. Then
crossing the quartzite for about 756
paces, at one place we not ed what we
believed to be bedding which had a
trend north 80 to TO® E.

On the next hill to the south, about
300 steps, is another bold bluff facing
to the north, This is found to be a
conglomerate, striking N. 756° W., and
dipping almost vertical. There is a
marked schistosity with the same at-
titude. The most conspicuous pebbles
of this conglomerate are quartzites
identical with those on the hill to the
north. In addition there are a number

= Q@ wn
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of other more .vitreous red quartzite
pebbles and vein quartz pebbles; a-
bundant white granite porphyry pebbles
(the white-eyed porphyry); finally
abundant fragmentis of green schist,
for the most part disintegrated, with
their characters sufficiently obscured
that it is just possible that they may
be fragmental. XNone of the red gran-
ite pebbles were found.

Continuing north quartzite of a
vitreous nature is found. This seems
to have a thickness.about the same as
the quartzite to the south. It appears
within 5 steps of the conglomerate, and|

seemed to show no gradation. On the
north side of the quartzite it was
traced up to within a few steps of the
grecnstone and green schist ledge which
had the aspect of the Basement Complex
of the Vermilion district of Minnesota.
On the edge of the greenstone there are
sore tuffaceous or brecciated or con-
glomeratic material which may represent|
the basal conglomerate of the quartz-
ite. A dike of similar looking greens-
stone in the quartzite seen in the
afternoon suggested that after all the
greenstones may be intrusive into the
quartzite, and bearing in favor of this|
is the fact that the quartzite does _
not change its character in approaching|
the greenstone. '
Offset west 250 paces where we left
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the greenstone. At 750 paces west
struck quartzite, that is, the northern
quartzite belt. Congtinuing to X000 west
and turning south, the quartzite was
found forming the escarpment of the
highest hill facing the south. ts
strike is about parallel to the hill,
that is, 10°S. of E. Bedding, while |
faint, was distinet and dippéd to the
H. at an angle of 45 to 50°., Also some
45825 Dbeautiful ripple marks were seen. The
quartzite is continuously exposed
down the slope.

Continuing south the lower portion oi
the slope is found to be overlain by
conglomerate which we had found when
we were running north to be well up on
the crest of the hill. The conglom-
erate has the same characters as before
noted.

Still continuing south quartzite is
again found identical with the first
quartzite crossed in the morning. On
the north this is massive and vitreous
while to the south it takes on a feld-
spathic phase and shows abundant quartz i
eyes. This phases is the same as Van
Hise found to result from the gradation |
upward of the lower slate conglomerate. |
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R August 27thH%
Hise-Leith. Notes by Van Hise.

Visiting again with Leith and Hill-
yer the conglomerate above the lime-
stone described by me on my visit 12
years ago. I state this locality is
two miles east of Garden river,whereas
it is really about one mile north of
Garden river, TFound the facts to be
Jjust as described, The limestone wher:
quarried dips 45 to 60° to the south
and strikes ..... The conglomerate
is separated from the limestone by
probably 20 steps or possibly 25. The
conglomerate contains very numerous
quartzose granite pebbles and pocsibly
graywacke pebbles. The fragments vary
from those of small size to boulders
a foot or more in diameter. The lime-
stone fragments are often several
inches in diameter and some of them
8 or 10. The slate is well indurated.
(Pebbles of conglomerate specimened
by Leith.)

I now parted from ILeith and Hill-
yer and went east zlong the limestone
front. 1In about 1/2 mile the ledge
broke back to the north showing the
limestone on the c¢rest. "I then went
on a little farther and found the
"lower slate conglomerate". 45840.
This is a coarse conglomerate con-
taining many large boulders of gran-
ite, pebbles of vein quartz, etc. Was
unable to find any of limestone.
Looked for contact of limestone with
the conglomerate but a valley sepa-
rated the two.
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At the end the limestone struck =
north and south and dipped 30° to
the west showing a sharp turn at this
point and carrying the limestone out
under the sandstone plain. The ex-
posurers are about thus:

e —
— R ﬂrz_:?_i__/ e g M«.,,é‘

M;%é

P,

It appeared therefore improbable
that I should again find the lime-
stone this side of Garden river so I
took trail running approximately
north and crossing slate conglomerate
about 1 1/2 mile east of the end of
the limestone. Walked up a high
ridge and found slate conglomerate
continuously for 1/4 mile or more,
perhaps 1/3 mile. Then upon the
north side of the ridge found same to
be much more like quartzite, finely
conglomeratic, and containing white
quartz pebbles.

Here passed upon low ground which
continued without exposure for about
a mile, Then came upon the broad
ridge at least half a mile wede com-
posed of quartzite.

45842, from south side.

Then after another interval eof
about a half mile came to a dense
somewhat schistose greenstone, the
schistosity vertical, in places hav-
ing slaty appearances, but nowhere
showing sedimentary charazcter. This
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P N
amre is the true

45843-5 is represented by 45843, 4. and-5.
S

Have no doubt that
Archean grecnstone.
From the section is appears that

nortk of the slate conglomerate on
the north side of the Huronian trough
is a quartzite the same as on the
south side. Could the slate conglom-
erate back of the limestone also be
the same as that of the conglomerate,
this being repeated by faulting?




Garden River.

Avgust B8th.

van Hise-Leith. Notes by Van Hise,

Van Hise and Teith started on the
great hill north of the center of
Little George take where we left off
the day before. The southernmost
quartzite is broken and brecciated and
porbably older than the one to the
north. The conglomerate rests uncon-
formably upon this quartzite and grade:
up into the one to the north. At this
place a re-cxamination showed very few
quartzite fragmert s and in some places
none at all. working to the west the
conglomerate was followed continuously
along the southern escarpment of the
great ridge for over half a mile. Then
granite comes in to make a great bluff
and the conglomerate shoots by to the
north. The two rocks were found with-
in 5 steps. The conglomerate contains
fragments identical with the granite,
which is a white weathering quartzose
one showing a number of phases, white,
red, greenish, etc. The strike of the
contact was about N. 50° W.

In view of these facts the southern
most quartzite is believed to form an
anticline on which rest the conglom-
erate and quartzite dipping off to the
north. Following to the west the
granite wedges in on the same general
anticline, showing that the conglom-
erate and the qguartzite tc¢ the north
are really parts of the other basinm
wgigh mmay be continuous with that
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of Goulais Bay. If this be the case
the quartzite on the north is pro-
bably not unconformably upon the
green schist, although it still may be
by folding. Near the contact of the
quartzite and green schist there is
a zone of brecciated and tuffacecus
material which is exceedingly schist-
ose and of doubtful character. We at
first called it conglomerate, but in
view of the following facts have con-
cluded that the green schist is probab-
ly in part at least intrusive into the
quartzite. (1) The quartzite runs up
to within a few paces of the green
schist without change of character.
(2) The character of the supposed
green schist conglomerate is doubtful
and it may be nothing but a breccia.
(3) The conglomerate dips to the north,
that is, into the green schist. (4)
A fine-grained grecnstone and green
schist dike of almost the same char-
acter is found intrusive into the
quartzite at another place.

We did not follow the contact of
the conglomerate and granite, but it
evidently could have been easily fol-
lowed to the northwest.

We then followed the granite ridge,
forming the great escarpment, around
to the west, southwest, and South onto
the Bold nJOb rising just northspf the
west end of Little Lake George. The
granite continued well up to the base
of the last ridge out one.

Crossing a deep ravine and going up

2
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on the last knob to the south, we cross-
ed first conglomerate, which is mainly
recomposed granite, although containing
fragments of green schist and green-
stone and perhaps also graywacke, al-
though of this we could not be sure.
Continuing up the hill, cherty lime-
stone is found dipping to the south

and striking about east and west. On
the south side of this is massive
quartzite, rather feldspathic, and vary-
ing in character. This quartzite con-
tinued to the south edge of the bluff.
About two-thirds of the way out it con-
tained a considerable zone of conglom-
erate, that is, quartzite containing
fragments of granite, grecnstone, chert,
and doubtful quartzite.

Following the quartzite north it is
found to rest unconformably upon the
limestone which has evidently been very
much broken up and brecciated and the
quartzite dropped in upon it. lLarge
angular pieces of limestone are sliced
off and this has resulted in one place
in giving apparently two bands of lime-
stone. This is really but the effect
of erosion. The quartzite cannot be
traced continuously across the lime-
stone, although quartzite of the same
character occurs on both sides. TFollow-
ing down the slope to the north the
quartzite is found to grade into a
coarse conglomerate with angular frag-
ments of banded limestone and quartz-

ite apparently resting in depressions
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45828

and crevices in the limestone. Also
about 75 paces eagi of the east end of
the limestone exposure the quartzite

is found t o lap nearly over the quartz-
ite, although it does not cut it out
entirely. 1t laps well down on the
hill to the north and as it approaches
the valley it becomes more feldspathic
and resembles greenstone or granite to
a great extent. At first we could not
maxe up our minds that this was
quartzite, but the exposures were fol-
lowed nearly continuously. To the
south and west of the limestone is re-
composed granite, conglomerate and felc
spathic quartzite, which have not been
connected directly either with the
limestone or with the overlying quartz-
ite. The conglomerate seemded to dip
under the limestone, but it is not im-
probable that it may really be a part
of the quartzite series which has
simply lapped around the west end. On
the east end of the hill also quartz-
ite is found apparently to cut off the
limestone, although there is an inter-
val of 25 paces without exposure.

The quartzite is therefore probably
unconformably above the limestone.

Van Hise followed the limestone to
the west for a quarter of a mile and
then lost it in the woods. He also 1
found the quartzite to lap over the
limestone. There can be no quegtion
as to the fact that there is a éon-
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siderable erosion interval between the
two series, as well as between the
lower series and the granite,

Attent ion is called to the fact that
the quartzite, i. e., the older quartz-
ite, occurs in two hills. yhere. we
first saw 1t, it was on a hill by it-
self and to the west 1t was on the
gouth face of the next hill. This
suggests the existence of an anticline
at this point. The quartzite and the
granite together would make the anti-
cline, and the coming in ofthe granite
is in favor of this view.
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Ghrden River

Supplementary notes by Van Hise.

45830
%
45828

From the place where Leith found
guartzite apparently overlapping the
limestone I went south to the south
crest of the hill. At the outset: the
quartzite was so red and feldspathic
as to have almost a granitic appearance
Indeed I examined it with a lens to be
sure that it was not granite, but in
passing away from the limestone it be-
comes less feldspathic and becomes the
typical red quartzite of Logan. About
half way to the south crest of the hill
the quartzite apparently grades into
fine conglomerate and then into coarse
conglomerate. This conglomerate was
examined for limestone and quartzite
pebbles and none were found with the
possible exception of chert, which may
have come from the limestone.

I then returned to the limestone &
belt and followed the contact beiween 1
the limestone and quartzite to the
west. The limestone was seen at inter-
vals estimated to be at least 1/4 of
a mile, At several places the quartz-
ite was found near limestone on the
south side. Along the s trike of the
limestone the country became low and
wooded and as there did not seem to be
likelihood of finding limestone again
for some distance I turned south and
here found the rock to be conglomerate
almost immediately, which contiffiket
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gquite to the south slope of he alll,
In places 1t was very coars The
dominant pebbles were gran¢u . Indeed
in many placeo it.was not more than a
granite stucco. 'This conglomerate was
ex*W1ﬂnd very ¢ ‘urefully for quartzite
and limestone pebbles. No limestone
pebbles were found which could be got=-2
ten out, although I thought I found

one of two and a number of pebbles
which certainly have a qvartz tic
character. 45831 represents a finer
phase of the coarse canulomerdte The

conglomerate everywhere crossed is
interlaminated wlﬁh qvar zitic and
fine conglomeratic bands which at one
place strike n. 45° W. and dip 7@8° to
the: N B
Continued northwest across a

strike of the outcrop to the very edge
of the bluff, thinking as the conglom-
erate became coarser in this direction
I might find the granite. This, how-
ever, was notv found and immediately
at the foot of fthe bluff found the road
which identified the locality as belng
the one, where in 1891, I had found the
slate conglomerate had worked along the
face of the cliff to the northwest
until the granite was found within a
few feet, at one place separated by a
steep ravine and at another in actual
contact with the granite, The gran-
ite at this place is a granife ‘stueco
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ch so clearly
;nt the two can

or recomposed rock i
ta &
ed on the weathered
t 45
rs.
4.
L

=}
resembles the granit
only be discriminat
surface. (This las u““eq fron
notes of previous yea )
It thus ngpearu that the limestone
is not overlain by the conblombra*

tut'that the limestone is completely

overlapped by conglomerate where the
latter comes in contact with the gran-
ite. This of course vould be explaine
ed by change of sedimentation or by
overlapping or by unconformity. Since
an unﬁon*orﬁity is known to exist at
the base of the conglomerate, the lat-
ter is the natural explanation to ap-
ply. The bluff of red guartzite is in
exactly the right position to be the
3G of Logan, which he maps as disap-
pearing under the car brian sandstone
northeast of great Take ot. George.
This *ﬁgesuu that the conglomerate
north of the Garden river limestone is
é¢quivalent to the conglomerate as-
sociated with the red quartzite and
that the break in the Huronian may
be between an upper slate conglomerate
and the quartzite 3G rather than be-
tween the limestone and the upper slat
conglomerate as had before been sup-
posed.
The structure suggested by the

cross-sectlon of Leith of the previous
day and by our travels today is ‘that
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the two quartzite bands vepar'ted by
a valley without e: nouule just noxfl
of the siatc boﬂuaouerdue are the sam
quartzite formation, renoaued by fold-
ing, and consitit 1*0 the crest of an
anticline; that the quartzite would
thus be oelo' the slate corglo"erate
which in turn is below the limestone,
The great conglomerate seen during
the forenoon would be the base of the
series, resting unconformably upon
this quartzite, as shown by the ob-
servations of Leith the day previous.

3
L
18T

" The regularly bedded quartzite above

this cong]omerate would be the nex
higher member of this suc¢cession, dip-
pl g off te the north.  The northward
dip of these two beds suggests that we
are now on the south side of a syncline
al of Huronian rocks which fills the
country between Goulais and Batcha-
wana Bays, and that suggestion becomes
very plausible in view of the fact

that a Lr eat band of conglomerate is
traced north of the granite mass making
up the country south of Goulais Bay.
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Echo Lake, Aug. 30th.
Van Eigse-Leith Notes by T
Started on Echo Lake at the west end
of the bay north of Limestone Point.
an about a mile and a half west, then
south and east to the lake, The re-
sults are shown on the accompanyilng
sheet.
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els notes, same (rip.

We went to the west end of Little
Bay north of Limestone Point, then up
the slope toward the end of a steep
eastward-facing bluff. We found
quartzite on the slope gray to pink,
and vitrecus. This quartzite Van Hise
traced around the northeast corner of
the hill, while Leith did the same for
the southwest corner, while Hillyer
went up over the end of the limestone
bluff. The limestone here where it

-breaks off in eastward-facing cliffs is

in series of minor rolls so that as fa
as this exposure is concerned it might
be an anticlinorium, a synclinorium,
or & monocline. . Van Hise followed west
along the north base of the hill where
he found repeated in going up and down
a succession from the base up, quartz-
ite, fine-grained conglomerate, and
limestone, The dip of the quartzite
and conglomerate was nowhere clear,

but in every case the limestone was
found to dip to the south at angles
varying from 10 to 20° or even more,
This north slope of the hill was fol-
lowed for about 300 or 400 steps. No
where were the three members found in
absolute contact, but at various places
they were found very close to one
another. 1In one place especially the
quartzite was found and then going up




a steep incline with no exposure for

10 or 15 feet con5¢onwrate appeared and
over this with qurLQAJ any break the
limestone a pea,rc n_ljpar‘ently there
can be no doubt that the quartzite

and conglomerate at this place pass
under the limestone. The llre"‘oro at
its base is gray siliceous rock which
might as well be called a siliceous
phase of graywacke or conglomerate, and
this within a few feet passes up into
the distinctive banded gray and blue
limestone.

Van Hise then climbed up the cliff
of limestone, joining Hillyer about 500
paces from the lake. Hillyer reported
as being on limestone all the way. Leitl
followed around the east and south

scarprent of the hill and was on
quartzite all of the way. On the south
side worked north and soon came upon
limestone. wWorking up the slope a
doubtful limestone breccia or conglom-
erate was found above which again is
apparently more limestone and perhaps
more slate. The relations here can be
fully worked out, but as the others had
gone on Leith hurried to follow and it
will be necessary to cover this area
again.

After Leith joined us we continued
on our course west. At 600 paces from
the lake we came to the northwest
facing escarpment of the limestone




down which we climbed and continued
our westward course. We found no roc
rocks in this course until we had
reached 650 paces west of the lake
where gray and pink massive quartzite
ledges were found both to the right
and left of the course at such fre-
gquent intervals as to leave no coubt
that the entifre country is underlain
by quartzite ledges to where we found
a small lake. (See plat). The north
gside of this lake is bounded by
quartzite ledges but on the southeast
corner of the lake we found guartzites
similar to those over which we had
been travelling which was immediately
overlain with sharpt contact by con-
glomerate containing fragments of
granlte, greenstone, vein quartz, and
very likely other kinds of pebbles.
Apparently there was no gradation
between the two. quartzite pebbles
were looked for but none were certain-
ly determined to be such. The strike
and dip at this contact is E. and W.
and 156° 8.

We now continued our course to a
high quartzite ridge and then changed
our course, We found the steep crest
of the hill which we descended, went
across a little swamp, and at .......
steps on that course found quartz-
ite. Going up the slope near the
crest of the hill we found firsas
graywacke and conglomerate and thgq
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crossed a minor depression. After a
few steps came upon the dark siliceous
rock weathering with a yellow color,
which we recognized as similar to the
base of the limestone where we first
struck the ledge. Indeed at that mo-
ment we regarded it as the base, but
immediately above this up the slope

we found ledges of typical limestone,
the exposures, however, being small,.
We now went on a course comewhat south,
then southwest, following the low
ground between the conglomerate and
limestone, going frox one to the other.
We however found nothing to definitely
determine the stratigraphic relations
of the two rocks. We concluded that
we were south of the eastward bending
nose of limestone directly west of the
south part of Echo J,ake, We therefore
turned back on our course to the east,
then north and northwest, then west,
until we got around the nose of the
limestone, Near the nose we first
found the ledges of limestone and con-
glomerate very close to one another,
The limestone was, however, very ir-
regular in its dip and we did not feel
certain of the relations. At last on
the west slope of the hill we found veor
very small ledges of limestone dipping
into the hill, and 5 or 10 steps above
this limestone up the slope of the hill
found conglomerate. Also we found
this conglomerate to contain very®&
nunmerous fragments of limestone wilgeh
show distinctly on the interior and %E
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were marked on the weathered surface
by patches, This looked very much as
if the conglomerate overlaid the
limestone. (Continuing a little Tfarthe
to the north Leith found the actual
contact between the limestone and over
lying rocks, Here the limestone
grades up into the reddish limestone
which is actually under a quartzite.
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Sketch of escarprent facing east
Looking west. Dip of contagt from
this view is 23°. Resal dip of con-
tect and bedding of limestone and of
conglo*erate and quartzite is 10 to
159, strike is 8. 10° K.

We hwvc here about 10 or 12 feet
of escarpment. On the bottom is
limestone. In direct contact with
this is vitreous quartzite. Within
6 inches of the contact the guartz-
ite contains apparently a thin band,
of limestone, indicating a slight
gradation or possibly indicating
simply slicing off of the limestone.
The quartzite is about 8 feet thick
and grades into conglomerate con=
tulFLHL limestone fragments.  We.
were at first in doubt as te@ whether
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the quartzite graded into the con-
clomerate or not, but finally decided

i1 & + 3
that 1T «Gld.

this quartzite is only a few feet
in thickness and grades upward as
far as could be ascertained into
graywacke and conglomerate.

45838 represents an intermediate
phase.

45839 represents the conglomerate

Here the ledges are in conformity
and the only evidences of phyeical
break are the abrupt changes in
sedimentation in passing from the
limestone into the quartzite and the
presence of a number of limestone
pebbles in the conglomerate.

We now turned back to the south
and then east, and almost immedi-
ately ran upon quartzite which con-
tinued for some distance, certainly

‘500 steps and possibly 1,000 steps,

where we came to the cedge of the
great cliff. This cliff is plainly
visible running a long way west of
the south end of Echo lake. Here
along the lake shore a short diss-
ance south of camp we first cam
upon quartzite exposures. Then
continuing northeast along the
shore perhaps 200 steps from camp
we came upon this ledge of slatgle
conglomerate which contained wégh’
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rounded pebb165 of granite, green-
stone, vein quartz, and apparently
few of llme"*one, although none were
gotten out to show this to a certain-
ty. Upon the south side of Limestone
Point just before reaching camp a
skim of slate conglomerate varying
from one inch to two or three inches
was found directly across and capping
the layer of limestone. This con-
glomerate, although insignificant in
amount, was perfectly distinctive in
character since it contained, besides
the limestone pebbles, well-rounded
pebbles of granite, greenstone,
quartz, and other kinds of rocks,
one pebble of granite especially
beautifully rounded and several inches
across 1t therefore cannot be a
plase of the limestone but is a part
of the conglomerate formation which
is found immediately to the south and
conclusively demonstrates in connec -
tion with f acts noted that the band
ol conglomerate has been deposited
afuer the llmestOne had become com-
pact and after erosion had been suf-
ficient to cut across a considerable

.though undetermined thickness of the

limestone.

A very fundamental point undeter-
mined by this rock is the relations of
the quartzite on the two sides of the
limestone., Does the conblowerate




grade upward into quartzite to the
south,or is the conglomerate a uere
subordinate syncline in an older
series of rocks, the quartzite belongs
ing with the limestone? The latter
point of view is suggested by the
appearance of the conglomerate upon th
quartzite at the small lake, It is
further suggested by the fact that the
quartzite was followed almost contin-
uously at the bluff near the lake from
the north side of the limestone to the
south side. Therefore there remains
to make decision between the follow-
ing possibilities.

(1) The guartzite north and south
of the limestone may be the same, beln
an older formetion than it, and the
limestone a synclinal upon it, ogver
these two in this case the conglom-
erate would be deposited.

2) The quartzite north of the
limestone may be a different one fron
that south of the limestone, they
being in monoclinal successlon, with
the limestone between and the slate
conglomerate deposited unconformably
upon the series,

(3) The quartzite north of the
limestone and that south of the lime-
stone may be different and the slate
conglomerate lying in stratigraphical
position between the limestone and
conglomerate to the south in which
case the guartzite belongs to the up-
per series, T




-

28

One thing is certain, and that is
that the great area of rock marked

upper slate conglomerate west of the

south half of Echo lake is not slate c«
Lor cdlomerate but is quartzite. The
late conglomerate is a mere subor-

L“P te band adjacent to the limestone.

gpecimens 45840 45845 are in Van

Hicc'“ manuscript notes. Aﬂhﬁfvﬁ—f

45846 is an average sample ol con-
glomerate nearest to the limestone
on the nose at the west end of the
lake,
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August 3lst.

ise-Leith. Notes by Teith.

With Van Hise worked along the
limestone belt on the main land just
west of the camp. We first struck
the east nose and worked around the
southward facing escarpment for per-
haps 500 or 600 paces. In going up
the hill from the lake the first
rock crossed is a gray and yellow
vitreous quartzite somewhat feld-
spathic, Above this and a little to
the south is "slate conglomerate".

In working around, the slate con-
glomerate was everywhere found on

the middle slope. 17ear the bottom it
is coarse, containing granite and
greenstone, vein quartz, and other
pebbles. Going upward toward the
limestone it is uniformly finer-
grained. There is%very sudden break
in character, more vitreous quartz-
ite below, and conglomerate apparent-
ly above 1t, but no direct contact
was found, The upper portion of the
hill throughout was found to be oc-
cupled by limestone with gentle folds
but in general dipping info the hill.
Van Hise found the limestone the day
before to dip into the hill on the
other side znd it was evident from
todayt's work that the limestone lies
in gently folded synclines pitching
off to the west, The slate conglom-
erate was followed for 500 or 600
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paces around the hill and in som
places appeared as close as 60 steps
on the steep slope. As we left the
conglomerate and approached the lime-
stone, the limestone was always

seen pitching into the hill. The
thickme ss shown in the great escarp-
ment is quite too great to warrant the
supposition that it might be bent dow
to go under the limestone. Nothing
but a fault would bring it under. we
are justified in concluding that the
slate conglomerate rests beneath the
limestone, This conclusion rests on
the attitude of the south face, on
the fact that the slate conglomerate
was féllowed almost continuously
around the nose,and on the fact that
Van gise saw the same feature on the
north side where he had the two clear:
ly together. In following the con-
glomerate, there were several gaps
with no exposures and there was room
for the limestone to get through.
However, the attitude of the lime-
stone was sufficient to show the
slight probability of its going
through such a gap, Therefore the
upper slate conglomerate and lower
slate conglomerate in this area are
the samwe thing, The syncline here
pitches to the west,evidently making
a turn to the east,and pitches to

he east, for it may be observed to
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pitch off and to form the syncline in
which the camp and point are situated
Well up in t e limestone there are
observed a considerable amount of
limestone breccia or limestone con-
glomerate. The fragments vary fronm
minute size up to several inghes and
fror angular to beautifully rounded.
However, there is nothin* but lime-
stone in it and it is T ;]oweu both
above and below by typical banded
limestone with normal strike and dips
It was not absolutely ceriain that
the canglomerate was interbanded, but
it apparently was. If it were s bply
a patch against the limestone it
would represent the base of an upper
series, but it would be strange
if no other fragments were present as
is the case in the other areas where
we have a true conglomerate.
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Sept, l1lst.

On the southeast shore of Zcho
Lake.

Van Hise-Leith. Notes by Leith.

45847

45848

145849
e

First examined island and found it
occupied by slate conglomerate con-
taining fragments of granite, green-
stone, vein quartz, and a few un-
doubted graywacke pebbles. The dip
could be well ueen, The strike was
approx ;utely east and west and the
dip 55° toward the south.

Then struck the main shore just
back of the limestone point and
worked along the ridge to the south-
west. 1wear the top of the ridge we
struck diabase or gabbro showing a
considerable variation in texture
from place to place, but in general
apprearing fresh and massive. This
was found with almost continuous
exposure to within 700 paces of the
farm house at the foot of the lake
and probably also constituted the
hill seen just back of the farm as a
continuation of the same range. Cop-
per 1s feund in thias reoek.

About half mile south of the lime-
stone point there is a gully which
crosses all the greenstone and cuts
down to a slate conglomerate .
separated by about 50 paces from the
greenstone.

The uppermost rock seen is glﬁtea
conglomerate. In going down thips
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45850 Dbecomes black siliceous slate which
, & - . ,
has interleaved with it layers of
qartzite. The dip is well marked

and is slightly into the hill.
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Van Hise,s notes for the same day.

Went from the limestone on the east
side of the lake across the lake towax
the prominent peoint next north of
Limestone Point. Before getting too
close to the shore 1 took observa-
tion as to the general attitude of the
rocks in relation to the topography.
It seemed to me that while the lime-
stone ridge before visited is very
likely synclinal, as we supposed, it I
a gently tilted synclinal toward the
south, thus;

The quartzite ridge toward which I

was going has a very decided synclinal
appearance but also with a very slight
dip to the south. gtarting up the

nose of this hill in a course almost
due west I came almost immediately
upon gray quartzite which varies
somewhat in grain, but shows dis-
tinctly a quartzitic texture, although
it has been more or less gr,ﬂulated
The quartzite ledges were ascended

one after another up the retr&atlng
slope of the nose,in each case the
cliffs being almo st vertical, although
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breaks were found where one could
make the ascent. 1jear the top the
beds of quartzite show distinctly
and have on the north side of the
hill a dip of as high as 15° to the
south, gradually flattening out to

a2 horizontal dip and then when
followed still farther to the south
has a gentle dip to the north 5 to
10%, thus showing that this is again
a southward tilting syncline

After the last of the promlnent
quartzite ledges was crosued it was
seen that vhere was still hi ker
ground farther west, Ascending this
found at the base of a little

cliff in the wood clean-cut quartzite,
This continued to a certain line

and above this was conglomerate.

The quartzite appeared to ge some-
what graywacke like in appearance
near the top, and the conglomerate,
where it first appeared as such, uas
very fine-grained, but 1 could nou
be sure that the chanbe from one to
the other is not abrupt rather than
a2 transition, for the ledges were al-
most covered and somewhat obscured.
However, the conglomerate is certain-
iy f£i1 e— srained at its base and in

a few: ;eet large pebbles of granite
are seen and in the middle or hlgher
ledges, pebbles 6 to 8 inches in
diameter are plentiful. The bed@l

of the conglomerate is not ulstinct
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However, it has the same spoon-shaped
outcrop as the quartzite and I have
no doubt that it has substantially
the same attitude. After reaching
the top of the conglomerate there 1s
an interval of a few paces with no
exposures, and then well laminated
limestone appears. The limestone
makes a relatively small exposure
upon the very crest of the ridge,
which breaks off with almost vertical
escarpment on three sides and shows
horizontal bedding. It therefore ap-
pears perfectly clear that this is
the center of the syncline, the quartz
ite belng the great forra+1on at the
base of the series, and the conglom-
erate here being a subordinate mat-
ter, not having a thickness greater
than 30 feet, and above this the lime-
stone, the exposures of which have a
thickness of 15 or 20 feet

45841 shows the limestone at this
place.

45852y fine-grained phase of con-
glomerate.

45853, quartzite where it first
has its typical appearance below the
conglomerate near the top of the hill.

The succession on this cliff, ac~
cording, as it does, completely with
that observed on the prominent cliff
west of camp where there is such ai = |
thickness of limestone, fully confﬁﬁm“
the conclusions of the previous ;
to the relations at that point,
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ing that the succession at the two
¢cliffs is the same except that om the
south cliff more limestone is eXposed
and comparatively little qu@rtal 9
whereas on the north cliff the P”ln
mass of material is quart2¢te and
lirestone in a mere patch.

. next went to the very prominent
agtward facing cliff with the great
talus slope which descends quite to

uhb water. mere the major portion of
the c¢liff is a beautiful vitreous
quartzite. The lower parts expecial-

ly are coarse and show false bedding.
The dln 19 here ruch steeper to the
south an any of the vrevious cases.

The :Pg¢c is estimated to be 30 to 40°
This monoclinal succession was fol-
lowed up layer after layer by ﬂeeping
to the edge of the talus slope until
finally a quartzite was founc in actua
contact with very coarse conglomerate.
The quartzite is here very fine-graine
ed yellow, reddish, and broxmiuh
v1"v a “oot 8 cl or*" look and mhen

broke and examined w1t4 a lens is
found to have u*s‘*ncu nuartzitic
appearance. It evidently contains

ferruginous material, Irob*bly as
arbon ate, which gives the reddist

and brounluh colors to the weathered
surface. Immediately above the quartz
ite the conglomerate is very coarse,

having pebbles and boulders of gran-
ite, gre nstone, and a few pebbles




g P
and boulders of what I took to §$?#
quartzite. (This to be confirmed by
further observation.) The marked
structure of the conglomerate is near-
ly vertical fracturing, which approach
es a cleavage or a truly schistose
structure. The bedding was obscured
but seemed to be somewhat flatter

than the quartzite. {[This to be
further examined.) The conglomerate
was followed perhaps 100 to 150 paces
to the west until an opportunity

was found to descend from the fliff
and after going through perhaps 100
feet of conglomerate the quartzite

was again found, showing that the
conglomerate is after all a mere
plaster on the southward dipping
quartzite. The quartzite south of

the conglomerate was followed all the
way to the lake. The dip of the
quartzite is here flat or slightly

to the north, showing that the struct-
ure of the quartzite is that of a very
marked southward tilting syncline.
(Leith to make sketch.) The very
highest point back of the conglomerate
was not examined. This may perhaps
furnish limestone.
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"Wen Hise-Leith. Notes by Leith.

45856

45855

Bept. anﬂ':

With Hillyer (Van Hise in the
canoe ) ascended the great knob
northwest of the limestone point,
the one plainly visible from the
camp. The height is 570 feet. The
talus slope is almost entirely
greenish slate conglomerate con-
taining fragments of greenstone of
various kinds, vein quartz, green-
stone, but no quartzite (?). The
top ofthe hill at the edge of the
escarpment was found to be this
conglormerate. This came down per-
haps 50 feet and below that was
massive vitreous quartzite which
near the top shows more feldspathic
phases. Reaching the top of the
hill we worked westward along the
dip. The conglomerate could be
seen to have a beautifu) bedding,
shown by the dark slaty layers. This
invariably intersected the schistos-
ity and joint planes. In going back
fror the crest about 50 paces white
vitreous quartzite was found showing
sore red variation from place to
place. This was followed over the
highest portion of the rock for per-
haps 100 paces. We thought from
analogy with the hill to the south
that we might find the limestone in
the western portion of the hill on
the assumption that the hill was
mainly a synclinal, but instead of
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this we found quartzite. Condfg bicik
a little to the south of our ‘Course
the quartzite was crossed as before
and followed back to within 10 steps
of the conglomerate. The quartzite
was found from one escarpment perhaps
10 feet high and the next bench to
the east was slate conglomerate, dip-
ping gently to the west. In other
words the bottom of the guartzite was
about on a horizon with the top of
the conglomerate and the latter un-
quest ionably dipped under the quartz-
ite. There may have been room for a
few feet of conglomerate between the
two, but the exposure was such that
one could not be sure that there was
not less than this.

Then worked down the hill on the
north side and found the contact of
the conglomerate with the underlying
quartzite. We were there first quite
unable to place the contact, but we
finally struck a place where within
four feet we were sure that one rock
was quartzite and the other conglom-
erate. The quartzite in going up
takes on schistose and guartzitiec
phases similar to the conglomerate.

45859, conglomerate near the con-
tact.

45860, phases of the intermediate
material.

The conglomerate in going down
shows finer and finer fragments and
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is finally a rock which we could not
discriminate from the quartiite.
Separating rocks which we suprosed
were respectively conglomerate and
qudrtalte was unly a bedding or joint
plane and above this plane the rocks
uiflerea from those below only very
slightly in schistosity and quartz-
ose content. Also the bedding in
the two rocks had almost identically
the same attitude, i. e., a gentle
dip to the west into the hill. The
facts point clearly to the conclusior
that there is eeenconformable grada-
tion of the quartzite into conglom-

erate. This conelusion is further
confirmed by the absolute lack of
quartzite pebbles in the conglomerate
&ltLOUbﬂ we hunted for same for some
time.

Looking at the cliff from the
gray quartzite below it may be seen
to have a structure dirping 35° to
the south and to be capped by the
conglomerate which apparently lies
flat. On the top of the hill we
could not get down to the dipping
quartzite, but where we examined it
the conspicuous parting or schistose
structure was everywhere inclined to
the true bedding and the only true
bedding we saw wug parallel to the
bedding in the conglomerate, henge
we concluded that probably ine di
ping structure noted by van Hise: J%
probably a secondary one.
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45861

45862
45863

45864

45865

45866

Then went across to the nexséisill
to the north and found the same cap-
ping of conglomerate underlain by
quartzite. As before, the facts
pointed to gradation shown by un-
conforrity in bedding and gradatign
in the series.

Schistose conglomerate near
contact.

Quartzite near contact.

Typical quartzite lower down.

In the afternoon climbed the big
hill on the northwest corner of the
lake. Just to the west of the great
escarpment showing white weathering
we find a peculiar slate which is
similar to the slate conglomerate,
especlially in that it lacks pebbles.

Then working up the hill it was fo
faund to consist in its lower portion
of a sheared quartzite and slate,
showing much folding.

Feldspathic quartzite. This is
assocliated with certain slates and
schists which are in part original
sla tes and in part sheared phases
of the feldspathic guartzite.

Hear the top 1s a carbonate slate,
which on the weathered surface looks
yellow and white. Van Hise thinks
this is the representative of the
limestone, but it looks to me like
the simple carbonate slate, possibly
iron carbonate rather than calcium
carbonate. The dip of the layers:ds
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very variable,- we see it only
where a dike crosses it. Rising
through the layers of the quartzite
and carbonate slate is a dike of
diabase or diorite which on the top
spreads out and covers the entire
top of the hill. rhe height of the
hill is 640 feet.
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With Hillyer worked north of Echo
lake. The river took us up the eas
nose of the great escarpment of
greenstone seen from the lake. At the
landing the greenstone itself may be
seen. From the landing a good trail
goes almost due mHorth with many wind-
ings. Greenstone appears in the drift
along the trall at several places. At
1200 north is greenstone.

At 1500 north is a greenstone con-
glomerate showing granite fragments
with quartz eyes. These weatkher like
greenstone or green schist and were
it not for the occasional pebbles and
quartz eyes the rock could be called
green schist.

About 1800 north strike a farm
house and from here worked along the
old trail and road on the east side
of the great cliffs seen north of the
house.

We first struck at about 2100
paces a large ledge of white vitre-
ous quartzite, which in its lower por-
tion becomes slaty and finely con-
glomeratic and in one layer contains
an occasional jasper fragment as
vell as fragments of chert and vein
quartz. The dip of the coarse con-
glomerate band is 30° to the north.
This probably represents the bedding.
The rock is cut by diabase which-

N




forms the highest part of the little
hill near the trail. The strike is
about east and west, but this is
only a guess.

To the north of this we strike
beautiful J&“ULF conglomerate, at
locations given on the opprosite page. |
The rest of the run is noted on the
opposite page. The red jasper con-
gloﬂeraue was followed to a distance
of about 2 1/2 miles north of the ‘
lake, i. e., for a distance of 1 1/2 1
miles. If the observed dip is a true
one, we must have crossed the series
and therefore would have a consider-
able thickness of the formation.
However, it 1s probable that the
thickness is exaggerated.,

After passing the red jasper

onulorerate we came upon gray
quartzite lacking in pebbles. On
returning we looked at the topo-
graphj and found we had crossed to
the north between two high ridges,
the one to the west bclnb greenstone
and the one to the east and north
being quartzite. The road winds a-
round on the jasper conglomerate
hill.

At a distance of about 2 1/2 miles
from the sturtinb point the road
reached a high point on the hill,
and walking a little distamc e west
a look-out was obtained. The hill .
was found to be just north of the &=
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{ great greenstone bluff at the start-

& ing point and to consist of coarse

#® diabase and of red fine-grained gran-
15870 ite." The relations of the granite

to the diabase. could not be obtained,
but from its coarse nature it was
L judged to be a late intrusive like
the diabase.

The quartzite conglomerate was
found on the lower slope of the hill
both north, south, and east of the
main crest of the igneous rock. 1In
general there was igneous rock to be
seen at numerous places on the trip.

At a distance of 3 miles north of
the starting point or 3 1/2 miles by
the road as we came, the road swings
to the west on the north crest of a
great hill. As it was past noon and
we could see no chance of getting
across the great valley in time to
get back &6 camp at night-fall we
turned back. :

Returning to the boat the talus
slope near the east nose of the big
ridge at the east end of the lake
was examined just above the creck
where the boat was left. It was found]
to consist mainly of coarse diabase
but associated with it was a very
small amount of carbonate or marble,
some of it of a much more distinect
character than I had seen two days
. before on the same ridge to the west.
458171 45871 is a sample of marble taken

from this place.
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We did not go up the hill butat
was apparent from the weathering that
4

the limestone material was near the
upper part of the escarpment . THES
lower partion of the hill, the middle
portion, and evidently the upper por-
tion were greenstone as shown by the

o FF & S )

talus slope and by exposures on the
lower and middle parts and by the
aspect of the topography and rocks
above as seen from below, and it is
evident that the limestone formed
but a small portion of the hill,

which is mainly intrusive diabase.

#5072-of  Lew fage 57,
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On the southeast si

on a point of rocks east of the small

island of conglomerate, the following

succession was seen, At the base is

a quartzite .... feet thick dipping

at from 33° to 39° southeasterly; this

is followed by a conglomerate-graywacke

20 or 30 feet above this a rather pure

banded dolomite. The interveing 20 or
30 feet marks a gradation phase between
the quartzite and dolomite, the grada-
tion being through a conglomerate-
graywacke and dolomitic graywacke
dolomite. The graywacke dips 33°
37° 5. E. and the dolomite 33° to 35
The strike was taken on the end of a
pitching tilted synclinal and was n.
75° W. The observations were taken
on the northeast side of the second
hill from this point.

On the eas! end of the hill where

45875 -6specimens 45875 and 6 were taken the
quartzite grades into the dolomite
through about 25 feet of banded con-
glomerate and graywacke similar to -
that seen farther west. The dolomite
is exposed for a width of 70 pPaces
across beds which dip southward at
about 45°. At the east end of the hill
the conglomerate overlaps the dolomite

458%% for at least 35 paces. Specimen 45877
is from a boulder in the conglomerate
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45878
45879

45880

sl 4
taken from the west end of the HEEES
No. 45878 is the upper quartzits
showing gradation phase; No. 45899

is the upper quartzite fror the®™highest
exposed beds of the section about 100
paces across the strike from the con- .,
glomerate. 45880 shows dolomite frag-
ments in the conglomerate.

A oy, s F15T 4. Con,
5. e et i LestIe U Con,

In going south from where specimens
45875 and 45876 were taken there was
a gradual ascent until the crest of the
ridge was reached, one mile to the
south. On the south side the descent
was rather abrupt over some exposures
of dolorite; then began another grad-
ual ascent until the crest of the
second ridge was reached. This point
was about 1 3/4 miles south of the
starting point. To the south about
one mile distant another crest with
gradual northern slope was seen and
also one smaller intervening one with
the same topographical features. The
second ridge dropped off very pre-




cipitously to the south, forming
eral-like escarpments of dolorite

200 to 400 feet high.

min-




Sept. 3rdss

45872 S imen of autoclastic limestone

ansformational conglomerate.
From point on the east side of Echo
lake.
45873 Specimen of fine-grained novacu-

litic rock associated with true
limestone and evidently being a

phase of the same formation.

45874 Specimen of limestone showing
false slip. (ollected by van Hise
from Limestone Point on the east
> v

T

side of Echo lake., This number is

glven also to several other SPLC"
imens showing structural feature
collected by Van Hise.

45875-82 Specimens 45875 to 45882 from
a8t shore of Echo lake.

8583~ Specimens 45883 to 45925 collect-
45 25 ed by Van Hise and geaman.




43

‘Z'W“n !"/h/f _,03:-»‘41—'{

24




a4

Bruce Mlines R '},

A
Leith.

459&4\) =
45930

45932

Sept. 6TH,

With Hillyer started at the north-
east corner of 95 in the township
of licDonnldd on the upper limestone
belts of Murray. In approaching
the locality ”WJm the west along the
Bruce mines road, exposures of white
vitreous qurduate were passed at a
number of places from 1/2 mile to
1 1/2 miles to the west. The lime-

stone 1is a very cherty and quartzitic
limestone, ahowing colors varying
from red to yellow. The reddish
varieties are the pure limestone
and weather out to a dull rusty
brown on the surface. The rﬂlloJl“h
varieties are uniformly chcrt; and
the di ffer ent phases are interbanded
and give a good strike and dip. The
strike is about northwest-southeast
and the dip 10° to the southwest. Be
sides the banding there is also con-
siderable variation along a given
layer which may show both Luergv,
carbonate, and quartzitic phases.

In going south about 50 paces on
the east side of the road;i. P
up in the succession, the lavers are
observed to become more quartzitic.

Just as the road goes down into
the open fields of tge valley the

rock is feldspathic quartzite dipping
200 to the southwest. The qudrt31te
has a white and yellow weat ther ing ™
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45929

45930

due to the alteration.of uhe felu—
spar. This grades so im*ezceut¢oln
into the limestone that it is hard 1
to tell what part of it does not
actually beTonr with the limestone.
Going southwest of the road about
100 steps another outerop is found
Just on the south edge of the open
field. This is a quartzitic phase
of limestone and dips in the same
direction.

Then went north along the road
and across the open field to an
outcrop seen across the valley on
the east side of the road. The
hill has an éscarpvment on the north
and cast sides as well as on the
south side. Starting on the north
side the lower part of the escarn-
ment was found to be a loosely
cemented quartzite, mainly red, but
in places white. “hls quartzLue
is 50 coarse and loose that it re
serbles Cambrian sediments. Above
this in the same ledge and apparent-
ly grading into it conformaul“ is
llm stone showing red and banded
phases similar to those seen on the
hill to the south and for the most
part showing qud?tZlulp and cherty
phases. Indeed most of it is ap-
parently very chertyv and quartzitic.
The pecullarl vy of this limestone
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is its banding and the absence of
rough weathered surfaces just as on
the ridge to the south, although

in both ridges there are occasional
layers which do weather out. Cer-
tain of the layers weather out in
irregular areas as though pebbles
or boulders of limesione had been
weathered out. However, this is
simply a matter of irregular grada-
tion of the two.

The dip of the quartzite and of
the limestone on the north side of
the hill is south at about 30°, In
going south across the hill the lime
stone is found to become flat and on
the south side of the hill to dip
gently at 10° toward the norith. Go-
ing down the north side of the hill
quartzite was followed under the
limestone, just as on the north side
of the hill, hence it is clear that
the limestone occurs in a syncline
underlian ly quartzite. The pitch
of the syncliine: was not determined
on account of rain.

In the afternoon visited the
quartzite regions on the north side
of the road near camp, i. e., both
east and west of the road between
the two towns and north of the cornd
of section 25, Both ridges are
occupied by white vitreous quartzite
lying in heavy beds dipping gentlys
to the south and southwest at angle
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45931

varying from 10 to 25°. 1In addition
the beds are cross-folded so that
they show many minor rolls. About
the axis of tnD hill the quartzite
is very much brecciated and broken.
All gradations may be seen Ifrom mas-
sive quartzite through quartzitic,
joint and schistose structure and
veins into a fine breccia which could
carcely be distinguished from a con-
blomerdtb. It is a note-worthy
feature that where brecciated iron
solutions have uniformly stained the
cracks, thus in the breccias the frag
mert s stand as white fragments in a
red matrix and it looks almost as
though another conglomerate were fill
ing the cracks. A few layers of
fine conglomerate were observed in
the quaruaite, especially on the hill
west of the road. The pebbles were o:

of vein quartz and jasper. In fact
there can be no lHCoJlOﬂ from the as-
pect of these layers that the white

quartzite is clesely similar especial.
ly in its general lack of fragments t«
to the jasper conglomerate to the
north.

On the east slide of the road on
the upper surface of the ledge there
is a curious close and luosely-uem
ented guartzite with bands of white
and red which very closely resemble
the quartzite underlying the limess =
stone seen on the ridge from which: =

ol S
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45929 was taken.

On both hills the highest layers w
were sighted upon and it was clear
tla t the dip would carry them well
under the limestone to the south.
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