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LAKE SUPERIOR DIVISION. 
++ —__ = 

3 INSTRUCTIONS. 

1. Ordinarily at least two pages of this book will be devoted to one section. On 3 
the left-hand page, place a map of as much of the section as has actually been seen. 5 
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- i 
hatching cover as nearly as possible the areas occupied by the exposures. If the : 
nock is a massive one, but still more or less plainly bedded, use the same sign with 1 
a dip arrow and number attached, showing the direction and amount of the dip. i 
Denote a shaly or other very plainly bedded ledge by right parallel lines, and a ledge & 
having asecondary structure by wavy parallel lines running in the direction of the ¢ 
strike, with dip arrow and number attached as before. The greatest care must be f 
taken to avoid confusing slaty or schistose structure with bedding, and in all cases j 
where there is the least doubt about the trne bedding direction, indicate it by a 
query. ‘To each exposure on the face of the map attach the number of the specimen 
representing it. In mapping the section count each of the spaces between the blue 
lines as 100 paces, and twenty of these spaces to one mile, or 2,000 paces. Usually q 
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- j 

P hand side of the page. The ruling of the left-hand pages is also arranged so that, t 
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. t 

o 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 i 
side of the red line, after which give in order on the right of the same red line the j 

4 position of the ledges as reckoned in paces from the southeast corner of the section 4 
, and the dip and strike when observable, the latter always being expressed from the 5 

north; for instance 4025, 250 N., 300 W., Strike, N. 78° B., Dip 50° S. 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 i 
/ weathered surface is desired. In case of trips made on foot or in canoes, for long t 

distances, neighboring ledges, unquestionably of one kind of rock, need not be 
specimened. The position and extent of the ledges not specimened should be 
marked on the map, with notes that each is of a rock identical with specimen ; 
so-and-so. Under the same conditions small-sized specimens, trimmed to a uniform b 
size of 2 x 24 x # inches will be allowed, but in all other cases large-sized specimens, B 

trimmed to a size of 3x 4x 1inches, must be selected, in accordance with section 3, ¥ 

j chapter IV, p. 44, Regulations of the U. S. Geological Survey. Specimens should j 
| not be placed together without protection in the collecting bag, as the fresh surfaces, ; 

important in determining the character of rocks, are thus destroyed. They should 
be damaged by no temporary mark, but the numbers should be at once marked in { 

at least two places upon the inclosing paper or cloth bags. Specimens may be { 

permanently marked in camp by painting the numbers upon them in white upon a \ 

black background, using Silver White and Ivory Black oil tubes for color, with 
turpentine as a diluent. 

4. On the last twenty-five pages of the book give, as may seem desirable, a general + 

re account of the examination of the region mapped in the previous pages, correlation 

of observations, sketches, cross sections, etc. . 

5. Forward this note book assoon as filled as registered mail matter to C. &. Van 

a «Hise, U.S. Geologist, Madison, Wis. o—747
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1 Aug. 2nd and 4th. 

Went from N&pigon to Pt. Alexan- 
der. In Take Mary and ‘up the river 
found old hornblende gneisses and 

schist cut by various granites. 
} Had indeed all the aspect of Archean. 
, This true both in a structural and 

| geological sense. on trip to Nipi- 
| . gon and up the river could see very 

well the escarpment which separates 
the Keweenawan and the Archean. 

| This is made by the gently southward 

| dipping sandstones of the Keweenawan 
and the crowning trap. These break 

| off steeply to the north and dip > 
| gently to the south, - . 

em 
; 

{ 
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Aug. 5th and 6th, 

Examined the Keweenawan rocks of 
Nipigon Bay. Along west shore up 
the Nipigon river to Nipigon and 
down to Cascade river, The princi-— 

- ple eweenawan sediment is red 
sandstone, This is very conspicu- 
ous on the cliffs of the Nipigon 
river below Nipigon station, and at | 
various places along the north side 
of the bay. While in general the 
dip is flat, there are many minor 
rolls with brecciation. Tn some A 

' places the dips are 30° or 60° to 70° 
or even vertical, but these are all ? 

, local. Often find these at places 
where are the basic igneous rocks, 
and I feel inclined to, connect these 
local irregularities with the latter, 

In general the sandstone is red, 
but the strata for a few feet below 
the trap seems usually, if not always 
to be gray or often laminated white 
and gray. Clements collected spec- 
imens of this rock at the east side 

- 42024 of the mouth of the Nipigon. 42024 
42025 and 42025 are from the cliff about 

3 miles east of Jack Pine river. 
All of the eminences are of the 

peculiar topographic type exhibited 
| in Thunder Bay, and the cause is the 
1 same. Flat-lying sediments capped 

: by diabase or gabbro or dolerite, as
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one chooses to call it. In general 
these are fine grained at the contact 
At various places these cut across 

| the bedding in a minor way. One 
. of the bestplaces to observe this is 

where specimens above were collected. 
rn Here the strata dip 30° or more and 

an interlaminated mass of dolerite 
cuts diagonally across the beds for 
5 or 20 feet. This mass is only 
about 10 feet across, but it appears 
to join on a larger mass. Diag- 
onal cutting also noted at mouth of @ 
Nipigon; but was not able to be sure = 
that Lawson is right in connecting 
the dike with the capf, In various 

: places it is certain that igneous 
rock not only caps but is interleave 
with the sediments. At contacts the 
igneous rocks are fine grained. Have 
no question that same is intrusive. 
This is evidenced not only by the 
nature of the contacts, but by the 
character of the sediments. T= 
interbedded, sediments would be 
likely to have characters of the 
sediments in other parts of Keweenawm 
lim stones, Graywackes, etc. absent 
after lavas appeared. While the 
igneous rocks make a great show, have , 
little doubt the Nipigon rocks are a 
properly placed at the base of the 

. Keweenawan; for the igneous rocks 
are subsequent intrusives.



| > 
: | \ The great area and conspicuous ; 

topography of the lower division of j 
the Keweenawan are interesting, and 
especially so because the sediments 
which make the display are so thin, 
The explanation lies of course in thi j 
flat dips and the great masses of 

= hard intrusives. 

7: 
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- Aug. 7th. 

. Moved on to mainland northwest of 
; island about entitles S.-W. of 
| Pays Plat river. The little island — 
; off the point 2 miles east of Cypress 
i 42026 river is composed of red sandstone, 

{ The rocks of the point west of Pays 
Plat river were examined. While 

me these are mainly composed of gran- 
ite, the graniteis not. all of the 

i same kind and subordinate amounts of 
| schist are found. The schists are sim 
| coarse hornblende schists, which may ~ 

have originally been a massive ig- 
neous rock, Next to the granite is 
contains much red feldspar, appar- 
ently as a consequence of the gran- 
ite injections. The granite gneiss 
itself is cut bv later granite veins. 
In short, the whole has an exceeding- 
ly complex character which I have 

f usually correlated with the Archean, 

but which may be an unsafe proceeding 
since the injections of the greenstor 
conglomerate by granite at Snowbank 

£ Lake give almost as complex an appear 
} ance, However the granite is 

not gneissic, but injection gneisses 
; with the schists are produced. At 

: the point on which we camped the rock 
: is red massive granite. This how- 

ever is cut by dikes of another red 
| granite. The small island south of 
£2, camp *o my surprise is underlain ° >
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bedded shale, sandstones, and conglom 
| erate. The strike is approximately 
| para'ilel to the shore, and the dip is 
; lakeward at angles of 10° or 15°, 

In passing up the cliff from the 
| north side one finds first shales, 
| on these sandstones well indurated, 
. and on top of these conglomerates 
i 10 or 15 feet thick. The sandstone 

and conglomerate are also inter- 
stratified, The conglomerate is 
rather coarse, pebbles 6 or 8 inches 
in diameter being common, some indeed . 
a foot in diameter. The common soe 
pebbles are those of white quartz and 

i the cherts and jaspers, many of them 
: ferruginous, plainly from the Animi- 

: kie. A few quartzite pebbles were 
i also seen, but strangely enough 

almost no granite pebbles were dis- 
cernible, tt is rather curtous 
that so far from the Animikie the 
predominant pebbles should be from 
this source, May not the Animi- 
kie be nearer at hand than shown by 
the maps, And it is interesting 
that so near pranite none of it shoul 
be found; and it is finally surpris- 
ing to find the expected order of 
sediments reversed; i.e., shale, 
sandstone, and conglomerate, in pass- 
ing upward,
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Wednesday, Avg, &th. 

Found the N. W. part of large 
} isiand in Rossport Bay (Pays Plat : River Bay) ~o consist of sandstone | which was capped with luster mottled _+40%7f columar dolerite (42028), the sedi- r ments and contact dipping “lakeward 

at an angle of about 5°, The topog- ' raphy of the islands corresponds with | the cliffs on the N. W, and 5,2, 
| general slope, The point between 
; Rossport Bay and Rossport Harbor 

consists of schists, granite, and 
gneiss with the usual complex relatia 
In places the schists are in great 
dike-like masses in the granite. 
These same schists are also often ent 
by a later pranite, At Rossport 
their relations are very well seen, 
A great dike-like mass of mica-horn- 
blende-schist appears to cut through 

42029 the granite, Just above the dikes 
a similar schist is seen to be cut 
with granite veins, The tslands 
Just off Rossport Harbor expose on 
the N. W. Sides black shales and 
sandstones, and then are capped by tk 
usual columnar trap, both dipping 
lakeward at gnetle angles, 5°, but 

| locally steeper dips up to 10 or 
| 15° were seen, A little nearer the 

shore the trap was seen also to 
cut the slate, At one place a flat 
thrust fault in the sediments was A. { noted, but this evidently very local. A:
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. The islands show the usual topography 
corresponding, - steep N. W. slopes 

| and gentle slopes to the &S. EB, 
} The mainland beyond for a long 

way is composed of the granite- 
| gneiss-schist complex, with the ex- 

ception of the first little point 
r just beyond the island out of Ross- 

| port, which gives a narrow shallow 
| channel between the same and the main 
! land. Here is seen a flat-lying 
| 42030 pyritiferous chert (42030) with a 
} gen‘le lakeward dip which I take to 

be a remaining scale of Animikie, and 
| the presence of which confirms my Pi 
| conjecture of vesterday that the me 
| Animikie was not far distant because 
r of the abundance of chert fragments 

in the conglomerate on the island of 
| Rossport Bay. 

The character of the material 
and the manner in which it must be a 

| mere skim above ‘he granite, all 
correspond with the occurrence of the 

| Animikie skim on the old granite- 
| schist complex in the N, W. part of 

Thunder Bay. Apparently throughout 
i the district the iron formation occus 

with a very thin skim of conglomer- : 
| ate on the Archean. 

In the afternoon coasted to is- 
| land half way between the point below 
| N\ Ap aert= river and opposite 
iq Sdreiber® station. At the point 

east of Wamu river, and for some 
’ distance toward Aclutl«,Bay, the Animeas 

oa %
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: ikie rocks were found in extensive 

exposures dipping lakeward with flat 
dips 5° or less for the most part. 
In no case was any great thickness ex 
posed, but the Animikie character of 
the strata is unmistakeable. The 
rocks comprise many of the typical 
varieties of the iron-bearing forma- 
tion, comprising chert, sideraite- 
Slate, magnetitic and sideritic slate 
jasper, etc, Where the thickest 
exposures were noted the rock at the 

42031 bottom is a gray siderite (42031). 
Perhaps the most abundant rock noted 
was banded magnetitic and cherty ‘ 

42032 siderite; but chert is abundant,and 
42033 also jasper is plentiful. At var- 

ious places the iron formation is 
interlaminated with or capped by 

42034 finely textured diabase, showing the 

usual colummar structpre; but this 
Me Agamn cowl Lug Une A Wad 
of the Animikie. 

At various places the Animikie 
was found only a few feet from 

granite; but 2 conglomerate was noted 
at its base, and at one place the skin 
of Animikie had been pealed off from 
an oval area some feet in width, and 

42035 here the granite (42035) was noted in 
sharp contact with the Animikie 
without any trace of conglomerate, 
so far as I could see. At one 

i place the Animikie strata abutted 
- against the granite, and here was 

Y seen a@ breccia containing many frag= 
z ments of granite and Animikie rocks 

aL? =
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| It was also cut by great veins of 

calcite. I had no doubt that the 
breccia which was 20 feet wide or 
more is a fault breccia. This 
occurrence looks like a fault of some 
magnitude more than anything I have 

; yet seen, Strike of same is paral- 

lel to the strike of strata approxi- 

mately. 
Of all the interesting phenomena 

noted, however, was that of a con- 

42036 glomerate (42036), in part resting 
on granite, but to a less extent in 
a few places resting upon the = 

Animikie. m™he conglomerate is seen ~ 

from near the end of the point to a 

; place 1 1/2 miles at least eastward 
at various places. The conglomer- 

ate is also seen below the water, 

tt is a mere skim, +ts most plenti- 

ful fragments are bhack,and gray 
chert, red jasper, white quartz, and 
other materials plainly derived from 

the Animikie. At first when I saw 
the conglomerate I supposed same was 

basal to the Animikie, but a close 

F examination led me to believe this 

fy could not be the case because of the 

2 character of the pebbles. After 
, this idea came,a search for the 

conglomerate direct*y on the Animikie 
was successful, Indeed, this re- 

i lation was found at a number of place 
In a number of places the conglomer- 

ate would be seen at a low place, 

ee the granite being on £m one side, th 

: -
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Animikie being on the other. the 

relation was observed at two other 

places; and it was plain that the 

conglomerate was deposited in a minor 

depression between the two. A pre- 

Keweenawan depression not large 

E enough to call a valley at the con- 

tact of the Animikie and Archean 

just where one woulda expect the 

same, This lower position was what 

first led me to suppose that the 

conglomerate was under the Animikie.. f 

In the conglomerate there were com- 5 

paratively few granite pebbles, not- 

withstanding the near presence of 

: the granite. However the conglom- 

42037 erate in places when directly upon 

the granite was a conglomerate-gray- 

wacke or quartzite. rt appears that 

: the granite must have disintegrated 

into its constituent particles to a 

: large extent, and that the resistant 

Animikie furnished the majority of 

: the pebbles. 

| At the places where the Animikie 

| 42038 was thickest a black slate was found. 

! At this place the gray rock (42031), 

: the iron formation between, and the 

slate a 1 were noted in succession. 

| At the small island half way between 

} 42039 the point and the bay, slate inter- 

laminated with diabase and capped 

by trap was found. There are at 

5 least three interlaminated sills. 

oe The discovery of the black slate 

: of the Animikie above the Animikie 5 

ae iron formation has led me to wonder
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whether the slate on the VWWAsdg 
of the islands in Rossport Bay are 
not Animikie. Indeed I am inclined 

: to think they are. The contact was 
not seen;and if these be regarded as 

Animikie the facts here are identical 
with those seen at Silver Islet; 
also the anomély is explained of the 
Slate at the bottom and the conglom- 

| erate, which is in every respect 

like the Silver Tslet conglomerate, 
is on top. 

It is rare to find so much of 
interest at one place as is expressad 
between the Point andArchyth Bay | 
The same basal conglomerate in the : 
two systems cutting diagonally acrogs 

them, No discoverable clastic 
deposit at the base of the Animikig¢ 
iron-bearing series here, nor a me 
vious rock which must have been 

eroded;- in this respect surpassing 
in interest the Vermilion iron- 
bearing formation which rests upo 
the greenstone schist of the Archean. 
In the case of the Animikie there 
can be no question, for the rocksare 

" well bedded and flat-lying. If the 
two were folded intricately the rela- 
tions would be the same as in the 

Vermilion district. 

;
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Aug. -- 9th. 

Coasted in forenoon from island | 
mentioned in previous notes to Screiber 
Bay. On mainland opposite island a 
new set of rocks came in. These are 

! greenstones and greenstone-schists, 
the latter subordinate and only found 
in narrow shear zones, They are 
veined, and present aSbeautiful il- 
lustration of the spheroidal structure 

as I have anywhere seen in the Ely 
greenstones. The spheroids also 
have a porphyritic texture different 
from that of the matrix. In places 
apparently amygdaloidal. I did notY 

photograph same because the morning 
was wet and dark. These greenstones 
continue all the way to Sereiber Bay 
as the dominant rock. I have no 
doubt of their equivalence to the 

ancient greenstones which we have 
called Archean, They have all their 
peculiar characteristics in texture,- 
the peculiar dark green which we have 
learned to connect with exterior al- 

teration, the schistose structure in 

| places, the veining, etc. By lith- 
ology alone I almost immediately 

classed them with an older series of 
rocks than the Animikie or Keweenawan. 

Resting on this greenstone, aimost 

\ bpposite the island, is a conglomerate 
about 10 feet thick at its thickest 
places, the pebbles and boulders of 

page which as well as the matrix are mainly 
or
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: derived from the subjacent green- 

stone formation. This conglomerate 

undoubtedly contains chert fragments 6 
: various kinds, some of which are simi- 

42040 lar to the Animikie cherts (42040), an 
others of which are quite different. 

. However the conglomerate contrasts 
strongly with those described yester- 

day in the relative unimportance of 

the chert fragments. This conglom- 

erate is overlain, indeed may be said 

to somewhat suddenly grade into the 

; 42041 peculiar granular rock (42041) and 
42042 the chert of the Animikie, in — 

rather markedly ferruginous. 1: 272 

or 2 miles farther toward Screiber i 
Bay, about 1/2 mile from the bay, a — 
considerable exposure of exactly simi- 

lar conglomerate was found resting upa 
the greenstones, This conglomerate 

was from 2 to 4 feet or 6 ft. thick, 

and at one place where it was the thik 

est it in the same sudden way grades 

42043 up into jasper (42043). In places 
the chert and jesper layers are so 
thin that the boulders of the conglom- 

erate protrude through them. The 

change from the deposition of a coars 

conglomerate to the fine sediment was 
extraordinarily abrupt, and: accords 
with the fact noted yesterday that in 

the granite no fragmental material be- 

tweenthe Animikie iron formation and 
the granite could be noted. At the 

: second place where the conglomerate 

: occurred there were intruded jasper@ag 

¢ pebbles in the conglomerate 
5 os panclamer sts & hala he shar



15 

These conglomerates below the cher 
and Jaspers and below the slate off- 
shore on the island ms+ be Animikie. 
They dip flat toward the lake, The 
dip of the slates on the island is Bo 
to 8°, We thus have here, contrary 
to our experiance of yesterday, a 
basal conglomerate to the Animikie. 
This raises the question as to whether 
the other conglomerates observed ves- 
terday are Animikie or Keweenawan, If the former, they are interformational; 
for there is no question that in 
places the conglomerates is in the 
Animikie, but the abundance of Animikie 
material is such as to rather lead to 
the conclusion that they are Kewee- 4 
nawan, However, against this it may = 
be said that the Animikie conglomerate 
contains chert and Jasper, and the 
dominance of the g&reenstones in the 
conglomerate is explained by the fact 
of the conglomerate on the greenstone 
combined with the resistant cheracter 
of the latter as compared with the gran 
ite, In this connection it is not- 
able that the granite fragments are 
rather plentiful in the Animikie con- 
glomerate while they are rather 
Sparse inthe conglomerate supposed to be Keweenawan, 

At various places between the island 
and bay thinner skims of conglomer-~ 
ate were noted on the greenstone, and 
also in depressions Slaty rocks. Some 
of themat a eareless examination a i 

= 
a



16 a 

" might be supposed to be interlaminated 
with the greenstones, but a closer 

examination shows that they were 
sands and conglomerates which have 
filled up depressions and clefts in the 

42044 greenstones. (42044 and 42045) repre- 
u 42045 sent two phases of the YS, sedi- 

42046 ments, while (42046 and 42047) rep- 

42047 resent two phases of the conglomerate. 
Of course in many places the conglom- 
erate is much coarser. 

Opposite the island containing the 

sills of dolerite a little fresh 
vertical sill of dolerite about 6 in. 
across was seen to cut straight through, 
the greenstone and the conglomerate .@ 9) 

J Also a big dolerite sill 10 or 15 feet™ 
. across, running nearly parallel to the 

shore and with horizontal columnar 
: structure, was seen to cut the green- 

stone, 
¥t appears that between the p inf. 

below \\\\o\cC river and Mreiver 5a 
the greemstones and granite of the 
Archean, the fragmental basement, the 
iron-bearing member and upper slate of 
the Animikie, and probably the basal 
conglomerate of the Keweenawan,- the 
latter resting in part upon the gran- 
ite and in part uponthe Animikie. 
If not this, a remarkable intraforma- 
tional conglomerate, the pebbles of 
which must have been altered in the 

> same way as the Animikie from which 
>. they were derived, Ad) in all a ‘
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= remarkable set of phenomena, and hard 6 
| match in so short a distance, 

In the basal conglomerate of the 
Lower Marquette at the Cascade range; 

| also in the basal conglomerate of th 
| Marquette chert and jasper are stent 
| which are supposed to be derived from . 

the veins of greenstone. 

In the afternoon coasted to east 
side of big bay east of the Les petits 
Eserits. Screider Point is mainly 
composed of the typical spheroidal 
weathering greenstone. Some of the 

: spheroids are very yar ges several feet 
in diameter, At Sdcreiber Bay the 
greenstone is cut in a most intricate 

J way by red granite. Both masses, 

and irregular mreas and branching 
dikes, and Straightrdikes, as well as 
the peculiar irregular relations des- 
cribed by Lawson as typical of the 

various irruptive contacts. As the 
outer part of the point was neared, 
the granite became first sparse and 
then absent, The granite and the 
greenstone diabase dikes, large and 
small, with the characteristic hori- 

zontal columnar structure, Where the 
dikes are small, these are also small; 
where lerge, 1. e., 50 or 75 ft,-in 
diamater, these are large, being sev- 
eral feet in diameter. The majority 

of the dikes cut in the point nearly 
at right angles to its side, and on its 
end one was observed to extend a long 

} way parallel to ity i.e., in the sam@ |
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| direction as that on the side of the 
P point, and in general parallel to the 

coast, On the mainland east of 
| Screiber point, the red granite came 

| in as the dominant rock. This is a 
| very massive red granite, showing no 

schistosity; but oftentimes a regular 

r jointing whth somewhat even spacing. 
: This granite tomposed the Les Petits 

: Eserits and other islands, 

a
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. Tuesday, Aug. 10th. 

From bay to Steel river. The 

| same red granite is dominant on the 

shore to Victoria Cape. The granite 

seen both days is also cut by the 

is columnar dolerite, but the dikes were 

not so numerous as in the Screiber 

Point. 
Victoria Cape is composed of the 

| spheroidal weathering greenstone, again 

cut by dolerite and by granite. In 

| short, the description of Screiber Poin 

is the description of Victoria Cape. 

The spheroidal greenstone is the dom- 

inant rock to Steel river. At Jack % 

b Fish and Jack Fish Point on the way to ™ 

\ Steel river, this rock is magnificently 
shown. the great spheroids of green- 

stone are packed in with the matrix 

q in heir usual peculizr way. At 

Jack Fish the greenstone and granite 

are seen in intimate and characteristic 

peculiar relations. In some places 

where the granite is d@minant the 

greenstone has a laminar or gneisséc 

appearance, as if metamorphosed by the 

granite. Some of the dikes of red 

granite, on leaving Jack Fish, may be 

observed cutting the greenstone below 

F the water, and these, when the dikes 

are straight. and of uniform width and 

continuous, present a striking appear- 

- ance. 
Upon the whole the greenstone to 

BN a large extent has escaped the in- 

fe tense mashing characteristic of much of 

the rack in_the vermilion district. %
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In short, it is like the great areas, 
the centers of which have escaped mash 

| ing in the Vermilion district, the 
borders only of which are mashed. 

Topography for several 
1 days. 

Immediately upon leaving the area 
| of the Keweenawan the character of the 

topogravhy changed. This statement 
applies equally well to the topography 
north of Nepigon and that to the east 
of it. mhe granites and greenstones 
not having layers of regularly varying 
resisting power, and the slates and 
dolerites do not so readily record the 
high line of take Superior. nhey 
present no regular escarpment with 
vertical cliffs, but on the other 
hand take on at once the peculiar 
rounded bluffy character, often with 
steep slopes characteristic of the 
similar rocks on the south shore. 

| Their forms are those of pre-Glacial 
' time modified into the roundish forms 

of the glacial period. mhe waters of 
rake Superior at higher levels and 
subsequent erosion have alike failed 

to seriously modify them. (It seems 
probable to me that the cliffs of the 
Keweenawan and Animikie are largely 
post-Glacial development, of course 

se developing at places favorable and 
”. subordinate to the general topography 

i )
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of pre-Glacial as modified by Glacial 

time.) One has to look sharply for 

the wave-cut terraces and sea-cliffs 

of the higher levels of take Superior. 

In places I thought I could see them, 

put there is no such continuity as 

obtains in the Keweenawan and Animikie 

areas. T however have little doubt 

that a close study would discover them 

at many places, and especially as they 

could be correlated with the high 

level beaches and constructed terraces 

in the bays. These continue the 

same as before; and nowhere else have 

I seen them with subh regularity, per- 

fection of development,as between Jack 

; Fish and Steel river. After rounding _ 

the rock point below Jack Fish, we ee 

came to a long stretch of level wave- 

cohstructued terraces with beach, 

and no rock exposed. This peautiful 

high level serves for the_Can. Pac. 

Ry for some distance. From the high- 

er level to the water's edge there are 

flour distinct terraces cut in the 

higher terrace befure the Lev L=oF 

5 the Lake is reached. 

After the next point is rounded 

and one goes to the mouth of the Steel 

river, the phenomena are again seen 

with equal perfection. This terrace 

is again owned by the C. Pp, Ry., and it 

, is difficult to believe that the other 

terraces as seen from the lake were 

not almost artificially made, 50 hori- 

: zontal, regular, and so perfectly oe 

sein
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do they resemble a Ry. embankment 
which has been so long unusdd as to be 

covered with shrubs and small trees. 
(Fire has burned all the old trees.) 

a
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Aug. 11th. 

With aneroid made cross’ section | 
of beaches and terraces in Steel River 
Bay, Up to about the 190-foot level Hl 
there was a succession of pebble and 
boulder beaches, moné than a score of 

| distinct beaches counted. Be- 
tween the 100 and 20, feet levels 

there are three very distinct and well 
marked terraces. The upper two are 

_partly wave-cut with sea cliffs, and 
partly constructed. One may pass from 
the wave-cut terraces at the base of 

the sea cliffs to the constructed forms 
At the place of transition there are™ > 
great boulders, just such as are 

found at the sides of points at the 
present day. In short, the phenomena 
in passing from the upper points of 
rocks to the re-entrants are identical 
with those in»passing from the points 
of Steel Bay to the beach, At the 
former are the destructional, at the 

latter are the constructional forms. 
The upper cut terrace is probably 

about 20n to 220 feet high. It cA, 
1 rig very distinctly seen on the west 

sive of Steel Point, and less clearly 
seen on the lower cut terrace. 

Made a traverse up Steel river. 
Here on the river above the Ry. bridge, 

42048 and for some distance, is exposed slate 
i The relations of the slate to the 

greenstone were not determined, but I 
have no doubt that same is Animikie,” » 
since it is practically identical : |
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with the slete of Scereiber Point. | 

Aug. 12th. 

In the morning coasted from 

the mov.th of Steel river for about 
6 miles. m™he rocks for the entire 

distance are the greenstone series. 
However they are here much more Schis- 

tose than west of Steel river. Indeed 
in this respect they resemble the 
greenstone schists of Marquette, es- 
pecially in those at Light House Point. 
There are belts in which the rocks are 

42049 so schistose as to be slaty. (42049), 
and other belts where there is a digsss 

roto tinct banding (42n50) alternating Way 
dense masses., In all of the se ¥9 = | 
ot theleetilun is complete. However | 
in plates the rocks are still so little | 
mashed as +o show the characteristic | 
ellipsoidal structures. The schis- | 
tosity is nearly vertical, and strikes | 
R60 to 70° ©, These rocks are cut 

by the fresh dolerite dikes, vertical | 
or nearly vertical, and with the usual | 
horizontal columnar parting. The | 

dikes vary from thoseof small size 

to those 50 or 60 feet across. 
The bay in which Pic river is lo- | 

cated was not visited, but the rocks r 
as far down +the west coast as I could 
distinctly see with naked eye and 

glass, in topography, color, etc., 
seemed to be the greenstone. What is 

: ts in the N. F. side of the bay I could 
a not determine, but with the glass could 

_ Gasese nace Ee
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distinctly see large masses of red 
: rock which may be the red granite 

: heretofore noted, or may be the red 
syenite of Pic Island. At Pie 

; Island the sharp point which projects 
q ferthest west is found to be composed 

42051 of gray coarse syenite. (42051) 
= 42052 This seems to grade into red syenite 

E | toward the north, and the rock contin- 
BE ues to the north end of the island, 

' and along its north side. The 
. mainiand also was found to be com- 

posed of the same rock. At the cen- 
; tral point of the peninsula jutting 

42053 south toward Pic Island the syenite 

is found to intrude a dioritic rock 
in the most complicated fashion. 
Stringers go a’l through the syenite, 

3 and many of the stringers are coarser 
. than the main mass of the red rock. 

E In some of ‘he boulders the phenomena 
4 are best seen. Here will be the 

B diorite cut through and through with 
Es the overturning veins and stringers of 
E the red rock, and in other boulders 

the red syenite contains numerous frag- 
7 ments of the dikelrock.Did not go into 

the big bay adjacent to Peninsula 
[ Harbor, but it is certain that many of 

: the rocks are massive and intrusive. 
k I+ looked from the color and topography 
E as if the greenstone composed much of 

; the country back of Little Pic 
Bay and Peninsula Bay; but judged this 
only fromthe fact that the greenstone 

cs ime ve" usually more rugged, the granite
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~ more rounded forms, 
The Peninsula itself is composed of 

, even more basic rock than the syenite, 
almost a gabbro, This peninsula is ax 
beautiful smooth drive, accoring in fom 
to the various intrusive rocks. 

It may be possible that along the 
rt ‘ shores of the deep bays some slate 

"oceurs, but of this I saw no evidence, 
ever by pebbles on the beach which were 
examined to see if slate might be adja- 
cent. 

For a description of Peninsula 
Harbor rock see Bureau of Mines Rept., 

“Wool, VI, Pt. Il, pp.146-149.
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~ Aug. 14th. 

| Coasted from the veninsula to 
weron Bay, and examined the rocks 
along Ry. track from near head of 
Heron Bay to Heron Bay station. 

| The gabbros and granite continued 
= for more than half way to meron Bay ; 

then came in the greenstons-schist 
series. ~he greenstone formation 
here nowhere was seen to show the. 
spheroidal weathering. wowever ft is 
strongly schistose. On the Ry. track 
near the bay the strike of the schist 
is ne rly e. - W, and the dip 60° to 
the north, At thesouth point of the ioe 

,| 42055 bay the schist (42055) is conflomerate 
ri ic,- is indeed a typical schistose 

tuff in all respects.like the best 
known schistose tuffs of the vermilion 
district. Indeed, identical with the 
great greengtone-conglomerate-schist 
north of the Wes pake formation, and 
also like those of the 
Marquette district at Deer take, 

This greenstone-conglomerate or 
tuffaceous schist is cut in the ~ost 

a intricate fashion by a somewhat acid 
42056 rock( 42056) , Indeed, this rock makes 

! more of the point than the tuff: Bot h 
are cut by the characteristic dolerite 1 
dikes which have been following so long: 

On the Ry track and near the head 4 
! of the Bay thé schistose tuff is much 
BH mashed, indeed so much so as to make Pe | 

Bx. 3 

it ee
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ei tuffaceous character indistinct for 

most of the way, and in places the mash 

ing hes extended so far as to obliter- 

ate the pebbles and to produce a fissik 

panded schistose or gneissic rock. 

The phenomena are identical with those 

A observed north of the’ Wa” y+ake on 

Hunters Island. ~his schist or gneiss 

and the tuff pebbles in it, is porphyrt 

ic in places, in this respect resemblin 

the porphyritic greenstone of Moese 

rake, All are cut by various later in- 

trusives, of which the dolerite is the 

last, No attempt was made to system- 

atically specimen the greenstone-schist 

and tuff series.withtheir intrusives; 

- since this would require many specimens 

and the former at least would be iden- 

tical with the tuffaceous greenstone- 

schists of various localities on the 

south shore, 
No slate or other water-deposited 

clastic was found. i 

’ 

a 
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> 
Aug. 15th. 

The Ry. section between the camp ard 

the station was carefully examined, 
Found the greenstone-schist was in 
many places interbanded with the reddin 

re felsitic rock. The bands varied from 
those a few inches in diameter to those 
several feet. It seemed to me to be a 

case of parallel injection, In places - 
the rock was also observed to be amyg- 
daloidal, In other places the felsite 
seemed to be fragments cerented by a 

matrix of greenish material ‘ 

Coasted from Heron Bay to 
al island north of mouth of Pic river. 

The schistose tuff is finely exposed 
on the south side of Heron Bay and at 
the point. mhere is here the same 
intimate mixture of green-schist and 
felsitic material, At the south 
point of the entrance of the bay the 
felsite matrix seems to be flattened 

4057 rounded fragments in a sparse matrix 
of greenish material. A& we go south 

- from Heron Bay the felsitic intrusive 
materialis dominant, as it is north of 
Heron Bay. At the island north of the 

mouth of the Pie the rock is & dense 
greenstone. 

As usual dolerite dikes cut the 
bs material.
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* Aug. 16th. 

Coasted south from island north of 
mouth of Pic river toSgruce Harbor. 

t For two or three miles the dense green- 
stone cut by intrusives are the 
rocks found. 

t The reddish massive felsite intru- 
: S'ves become dominant, and these seem 

42058 to change into a coarser rock which 
is cut by masses and veins of a red 

42059 granite. In this massive rock frag- 
ments of the greenstone-schist were 
found, This greenish intrusive rock, 
as we continue along, becomes banded 
and takes on the character of a typical 

42Q60 gray pneiss. (42060) Where the ont 
greenstone-schist ceases to be domin- 
ant and the massive intermediate rock 
is the chief one, Coleman places the 
boundary between the Huronian and 
Laurentian, Massivey schistose, and 
gneissic phases of the intermediate rok 
soath of this is cut through and through 
by dikes of red granite, small and great 
and by masses of the same. 

At Oiseau Bay Coleman's map shows 
. granite as taking the place of the 

I Alurentian; but I could see no differ- 
ence except possibly ‘hat the red intru 
Sive granite is rather more plentiful 
than farth r north. Also a coarse 
massive pink granite is abundant. How 

e ever the schists are almost everywhere 
seen, and there is certainly no such 

' thing as a sharp line between the
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a ‘ 
~ two. In fact I sww no areas which 

T would map as sranite with the impli- 

cation that we have to do with a 

different series than to the north. 
Indeed, I should doubt if the granite 
is even dominant for parts of the 
areas mapped as granite; i.e., granite 

ni in the sense of the massive red oripiak® 
veins which have not a gneissic struc- 
ture, 

‘a 

= 
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| Aug. 17th, 

r Went from Spruce Harbor to cape 
about 3 miles northwest of the mouth of 
Puco8Zed river (0, b, C.) For 
the first 6 or 8 miles sailed rapidly, : and did not examine the rocks closely, eS Followed shore from bay in which Swalla Fi river enters, The rocks from there to 
the bay which Coleman marks as separat- 
ing granite and raurentian contained 
much pink and red granite, but the schis 
tose rocks were not excluded, T could 
see no difference between the areas 
north and south of the bay. On | Otter Island the schists and gneisses 
But by the granite were more prevalent. ! If the areas are to be mapped as 

i haurentian and granite on the basis of 
prevalence of granite or of gneiss, with no tamitin, belt, GOoleman's map may be 
called roughly correct as to this; 

f but as to the separation of the rau- 
ie rentian of Otter Island and the 

Huronian of Otter Head and the belt to 
the S.E., so far as I went, I am whol- 
ly at a loss. The two seemed to me q to be absolutely identical in their rt elements. T should unhesitating’y 
call both Archean. I know of no bette 
places where the complexity of the 
Archean can be seen than on the S,. EF, end of Otter Tsland, and along the S. W, side of the Head. Here schists, banda i gneiss, schists interlaminated by | granite with the most complex paragisl
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; injection, schists in dike-like forms 
! in granite, a cutting red granite, and 

later dolerite dikes, all may be seen 
with remarkable closeness. Ir 
correctly interpret the order, it is as 
$ollows: A hornblende- gneiss or 

ta schists is the oldest rock, This is in 
considerable masses and in places is 

42061 comparatively free from injections. 
j This is cut by great masses of 

pink or gray granite. Tn places the 
granite h°s irregular boss-like forms; 
in places follows the schistosity, and 
the beautiful parallel injection gneiss 
is produced, This irregular gneiss= = 
has bands varying from these a fraction 

ee: of an inch across to those a number of 
[ feet, mhese two are cut by a light 

red granite. This granite is in dikes 
and considerable masses cutting the 
banded gneiss. , the earlier granite, 
and their complex mixtures. rt 
also injects itself parallel to the red 
injection gneiss, thus giving three 

| parallel elements, two of which are 
; injection granite. Finally, the whole 
. 42062 is cut by the laterdolerite dikes with 
f the usual horizontal columnar structure. 

The specimen was taken from a dike 
about 30 feet wide, but others are wider 
and many are smaller. 

of these elements and the success- 
ion I am morally certain, but there may 

~ be other elements which I have overlooked 
In places the schist and granite after 

ee
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injection seem to have been mashed, 
> and show minute plications. The is- 
| land and mainland on the big bay S. BF. 

} of Otter Head contains much granite, 
and at the point at which I camped, 

: this rock is dominant. Would myself 
| map this area with "Coleman's" 

i granite rather than the Huronian. 
Irving's map in Mon. V, following 
Logan much better, would make all the 

| areas south of the Pic which I have 
seen raurentian; and this in the sense a 
Archean including later intrusives I a agree, (Irving, Puckwunfa)
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| Aug. 18th. 

From Peninsula between Otter Head 
| and Presegun river to Pilot Harbor. 
| The Peninsula is mainly composed of 
| pink granite, as are also the island and 
| the mainland to the north. Tf one were 

to follow the Canadian method of mapping 
he would call the coast jaurentian from 
about two or three miles below Pic river 
to below the Peninsula. In the islands 
and on the mainland below the peninsula 

; greenstgne osnests cut by granite, comes 
in, At the MMpnariver, just below th 
rapids, the rock is a distinctly schis- 

42063 tose rock with parallel reddish bands, 
in places presumably due to inject1 omg 
strike N. 40 W,, dip 30° to 40° N, Eee 
In places the rock is an amygdaloid, 
At the river the rock has become a den e 

JL hornbdlende-sc ist (42064), and at the 
Hol point about 1 1/2 miles east the rock 
42065 is a massive greenish gray granite) 

which weathers green ahd gives a suffi- 
cient occasion for its being called 
Huronian by the Canadians. All are 

: cut by red granite; and this, as well 
as the greenstone-schists, etc., are cut 
by the dolerite. 

42066 42066 represents the granite which 
cuts 42065 at the place where we landed, 
a point 8 the little island about 
2 miles from river: The rock 

42067 is Merhb leche aoulat (42067) which is 
cut in an intricate fashion by schistose 

42068 felsite (42068) . The latter rock has a
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platy structure; and where a specimen 
is shaped many pieces break into small 
polygonal b ocks. Between the felsite 
and the hornblende-schist there is a 
breccia, showing faulting.and differen- 
tial movement between, yt is certain 
that after the injection of the finer 
grained felsite or granite movements of 
an important kind have taken place. 

The next point beyond, just before 
42069 creek is reached, is also hornblende- 

schist, and this is cut by granite 
dikes, great and small, in a most intri 
cate manner, ™he schistosity of this 
rock is about N. 20 ° E,, and the dip 
flat to the N, W., 30° or thereabouts 

ip Up to this time I had not doubt of the 
N\ ox$u new Yaprak 2 Keewatin character of 3 

the formations. = 
On the point immediately east of 

creek there appears a peculiar spotted 
rock, different from anything before 
seen, which has a strongly tuffaceous 
appearance; i.e., a peculiar spotting, 
and also a suggestion of banding in 
places. 

42070 42070, 42071, 42072 represent three 
42071 phases of this rock. This may be a 
42072 much metamorphosed clastic partly’ depos 

ited by water: but I should have unhes- 

itatingly placed it with the previous 
rocks were it: not for the succession 
following at the east end of the point. 
The schistosity strikes about N. E., 

= and dips to the N, W, Corresponding 
with the schistosity iss a set of
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intrusive rocks following to the east; 
| i. e@., under the greenstone, as follows 

(thickness estimated) 

Dolerite, 8 ft., with cross columnar 
structure at right angles to schis- 
tosity. 

42073 Felsite,or granite, 8 ft. 
Delerite, 6 ft. 
Black ferruginous chert, 40 ft, 

42074 Slate and conglomerate, 15 ft. (This 
conglomerate did not specimen. Slate 
directly below dolerite.) 

42075 Jasper and ore, 6 ft. 

42076 

Slate and conglomerate, 10 ft. 
Jasper, 1 ft. 
Slate and conglomerate, 40 ft. 

42077 42077 slate; 42078 and 42079 fine 
42078 conglomerate boulders, 1 ft. or more 
42079 common. 42080 fragments of conglom- 

42080 erate, and pebbles. Pebbles mashed. 
+ In places pebbles 

appeared to be from iron formation.) 
Jasper, ift. — 
Conglomerate with fine belts of jasper 

and chert, 1 ft. or less in thickness 
total thickness 50 ft. 

Dolerite, 20 ft. 
Banded greenstone conglomerate with 

ferruginous streaks, 20 ft. 
Dolerite. 
Greenstone conglomerate, grits, and 

Slates, making up the great mass of 
the end of the point;and the east 

a side of same contains 4 lean ferrugi+= 
nous chert bands from 4 to 8 ft. in 

% thickness. 
42081 From the erit or rraanctane erhict.
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42082 Ferruginous chert from the thickest belt 
(This is almost identical with the bel 
at Marquette in green schist.) 

The strike of these rocks is about 
N, 45° E., and the dip is 45° N. W. 
Thet the above is a sedimentary bedded 
succession I could not have the shadow 
of a doubt. The conglomerate has a 
strongly tuffaceous appearance, When 
the material was being thrown out coarse 
clastics formed; when these stopped 
fine conglomerate or grits appeared; 
when there were conditions o* quiéscence 
the chemical or organic sediments of iy 
the iron formation were laid down. One 
might say it is possible that the iron 
formation material is vein stuff; but 
for this I could not find theleast 
indication, The hjaspers to be inter- 
bedded. They do not have the appearane 
of veins. One might say that the sedi- 
ments are on a flat overturned syncline 
in the greenstone conglomerate; but 
again for this there is no evidence, 
and against this are the several beds of 
conglomerate. The greenstone-schist 
interbedded with the chert and jasper 
is cut by granite in an intimate fash- 
ion. (Photo 12 represents this.) 
The graniteowns not noted to cut the 
tron, but these as well as the dolerite 
here followed the bedding. 

From the above point to south of - end of Pilot Harbor at the Gull rocks, 
. the geeenstone cut by granite containues, | 

Pe At many places this greenstone has the
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peculiar spotted tuffaceous appearance 
of a tuff; in others is an intricate 
mixture of greenstone and granite. 

Disrerarding other localities, one 
! would hardly doubt that the iron- 

formation material is in, and a partof 
the greenstone-tuff series. That this 
is separate from the hornblende- 
schist farther west there is no evidence 
although this is possible. Both are 
cut by granite. These relations have 
great significance in the interpretation 

: of the general structure of the region. 

, 

I 

| . 7 

| 

, = 
ooh}



en 

39 

Aug. 19th. 

Sunday; rain and wind. 

Au®. 20th. 

From point. south of Pilot Harbor 
to Fagle river. The greenstone contin- 
ued as the chief rock until within a 
short distance of Pipe river. How- 
ever the cutting granite steadily became 
more abundant as we went east until at 
Pipe river it becomes the dominant 
rock, For a distance west of Pipe 
river the intricate intrusive relations 
of the granite to the greenstone are © 
beautifvlly shown. The granite is for 
the most part pinkish gray granite; 
but besides th@spegmatite veins or 
dikes are seen, and in places to two are 
almost as intimately mingled as on 

1 Picnic Islands at Marquette. the green 
! stone continues to have the same spotty 

appearance .all the way. In places the 
white spots appear like inclusions of ar 

: earlier rock; in places the rock looks 
tuffaceo.s; in places the rock is schis- 
tose,in others massive. Where 
the greenstone is schistose, parallel 
injection has taken place, giving the 
characteristic banding of greenstone 
which I have called injeétion gneiss. 
The relations are practically the same ¢ 
at Otter Head. and east of same.
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Tt is certain that if the banded 

[ gneiss is traurentian, then have two. \ 
The granite east of Pipe river is 

42083 dominant. (42083) Pinkish gray 
granite from islan’ near Ganley's 

Harbor is representative. The green- 

‘ stone and granite, as well as their 
mixture, are cut by numerous dolerite 
dikes, One 70 to 100 feet wide 
was seen, At one place a granite 
point was seen. cut by five dikes, 
from 10 to 30 feet across. she doler- 
ite seemed to be particularly abundant 

along the transition zone between 

greenstone and granite, and less 

plentiful after the main mass of granit 

4 is reached. 
If the granite area is to be separ- 

ated as Coleman's map shows, the same 
| must begin at Pipe river. Here is the 

| place where the N. W.- S. F. “%. due 
| to \ structure of greenstone 

. and cutting dike change to N. EB. irreg- 
| ular of granite. 
. The granite continued as the domir 

\ ant rock to the middle of the big poin 
L between Ghost river and Fagle river. 

Shortly after Ghost river considerabl 
areas of schist are seen in the granit 

many of them as inclusiwns. The chan 
however from dominant granite t? oo 
ant greenstone is generally sudden, © 
one being dominant on orie side of the 

- point, the other on the other. At the 
‘transition area the granite may be 4 

: seen intruding and inclu iing an epidot 
42084 ilohornblende-schist , rep esenie’ @ 

= oid
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| de rer 
Here Photo 1, roll 3, was taken, show=" 

f ing the granite intrusive in the 

schist. East of this intricate mix- 
| ture the granite is seen in dikes and 

stringers in the schist; also parallel 

injection is seen, The schist in 
+ places is hornblende-schist, much con- 

torted and apparently granitized. 

42085 represents the schist at the mouth of 
Fagle river. ( ‘ 

i: ee 
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hug. 21st. 

From mouth of Eagle river to 

Mountain Ash river, The rock for a 
number of miles is the various forms 
of the greenstone formation; in places 

42087 massive; in others schistose, occas- 

ionally somewhat banded. The whole 
is cut by granite in the same intricate 
fashion as at Fagle river, but 
perhaps the granite is quantitatively 
less important. At the second point 
west of Boat Harbor the rock is dis- 
tinctly schistose;in places is 
fissile like slate: has parallel in- 7 

| jections, contains calcite seams; but 
. TI woulcé unhesitatingly place same 

42087 in greenstone formation, At bay 

} between this point and the point 
making the west side of Boat Harbor 

42088 the greenstone is in sharp contact 
with a calcareous schist which has a 
well developed fissile structure or 

cleavage, and may be taken as slate’ 
Indded, I am not sure that it is not. 

| ; This rock continues from this point, 
. and makes up the island off the point. 

; At this place the rock has to a re- 

| markable degree the appearance of 
a grit and slate. Certainly it ts 

this, or else a schist has been inject- 
ed with an acid rock pxsrallel to the 
schistosity, and then the two subse- 
quently folded, 

42089 represents the green slaty rock at 
this place. ;
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| pa2090 is the grit or felsite rock, much 
mashed. 

42091 is another band which looks more like 
an igneous rock. In places the fel- 

site or grit bands cut across the 
schistosity, and take on a true granit 
ic texture, so there is no doubt of 
injection. The only question is 

whether these are both banded sediment: 
metamorphism, and subsequent injection 

East of this point into Boat Har- 
bor the slaty rock appears to grade 
into the green schist west of the 

point; many bands in the green schists 
might be regarded as evidence of the — 
same , However it is possible that™ 
there is complex infolding of sediment: 
and a preenstone series. However if 

te this be true, the contact conglomerate: 
if any existed there have been oblit- 
erated, Upon the whole, I am incline 
to regard all as the same greenstone 

series; but ff so, the banding, the 
plications of the bandings producing 
northward= pitching folds, present 
a remarkable case of the simulation of 
igneous recks combined with metamorphil 
and injection, producing a rock which 
looks like a metamorphosed, as 
banded sediment. The strike of the 

. contact mentioned of 42088 and #2089 
is -N. S,, the dip “is 60° to 60S; 
The schistosity of the adjacent green- 
schist to the west is at a high angle. 
(Photo 2, roll 2, represents the og 

5 _ contorted schist and granite injection | 
Me Beyond Boat Harbor the rock become; 

Sh
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the ordinary greenstone series, however 
with new areas having the slaty appear- 

ance of the point of Boat Harbor. 
Also in places it takes on an un- 

mistakeable tuffaceous. appearance, 

and also in places has the same pecul- 

iar spotty appearance of Ne 
In places these certainly seem inclu- 
sions; in other apparently seggregatios 

From bay west of Sry or 
Mountain river. The greenstone and 

; granite continue to SS 
Here slate is foun’, which in places | 
is conglomerate. The conglomerate and | 

Slate are banded; the strike is N. 30° jj 

W. mainly, and the dip vertical. & | 
Herrick is correct in saying the © | 

bedding and cleavage are accordant. 
The conglomerate contains granite, 

felsite, and greenstone pebbles. as 
the dominant varieties; but chert 
pebbles are also plantiful. I did 
not however see any unmistakable 1 

iron-.formation pebbles, The felsite 
is unmistakably the same felsite or 

granite which so notably cut the } 

greenstones and greenstone-schists of jf 
the area. The granite is also like 1 
the granite seen at various places, | 
The characteristics of the pebbles | 
from the greenstone; granite: felsite 
complex is clear evidence,it seems to ] 
me, of the later age of the slate. 

a The greenstone pebbles might not be 
ee regarded as of special significance; 

fe but the felsite and granite pebbles
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show that the greenstone formation was 
injected by these rocks before the slate 
was deposited. The felsite cuts the 
greenstone formation on both sides of 
the slate and conglomerate, and to the 
east at the very first place the 
greenstone is recognized. 

I did not search for the contact 

of the slate conglomerate and the 
greenstone west of the river as I 
should have done, for it did not occur 
to me that the slate had such an extent; 
but banded rocks similar to these which 
I saw east of the river led me to think © 
that the siate is also found there. 
However the contact was observed east 
of the river. Here there is absolute 
continuity of exposure, and also accord 

ant cleavage. yt is impossible to 
puts one's finger to the rock at the 
contact; but one may say within a few 
feet, "Here is the slate; there the 
greenstone-schist." The texture, 

manner of fracturing, and appearance : 
of the two rocks are different. The 
greenstone-schist, as its name indi- 

cates, is green chlorite, and has the 
t coarser texture; the slate is gray, 

micaceous, and has a finer texture. 
There are two zones of conglomerate, 
the rock on the point showing the first 
exposures east of Dog river; the other 

within a few feet of the greenstone. 
The latter is notable in containing mary 
more pebbles from the greenstone than 
the other; the greenstone being dis-
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tinctly subordinate to the granite 
and felsite in abuncance nearest Dog 
river, 

After the greenstone appears it is 
immediately cut by the felsite; where- 
as in the slate and conglomerate there 
is no cutting felsite, and it would be 
difficult #6 find in this vicinity 

an area of the greenstone of equal mag- 

nitude which is not slate. 
I have little doubt that many would 

say that the slate and greenstone forma 
tions are the same; that there is a 
transition between them, They could 
point to apparent interlaminations 
of the two; but I regard this as duésto 
infolding. However the felsite peb- 
bles, the cutting of the greenstone 

but not the slate and conglomerate 
by the felsite, leaves no doubt in my 

mind as to the great break between the 
two, 

42092 42092, slate; 42093, graywacke- 

42093 slate; 42094-95, conglomerate; 42096 
42094 pebbles in conglomerate; all from first 
42095 point east of Dog river. 
42096 
42097 slate near greenstone; 42098 greenstone 
42098 schist next to slate; 42099, felsite 
+2099 cutting greenstone-schist, like some 

of the pebbles of 42096, 
The slate and graywacke-slete 1 

specimens very different. 42088-89 wh 

which might be thought to be slate, 
as explained on previous page, but whid 

I thought to be schist, and now feel — 
certain of it. 2
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Aug. 22nd. 

From Mountain Ash river to Michi- 
picoten viblage the granite continues 
to the bay next west of Dore or 
Pickerel river: In this bay the 
granite cuts the green schist in the 
usual intricate fashion. There are 
here two kinds of granite, a coarse 
pinkish gray: granite, and in less 
quantity the bright red granite, 
The relations of the two were not 
studied. At the point east of Dore 
river the conglomerate noted by Logan, 
mentioned by Mumek, and described to 
some extent by Coleman came in, 
At this place the relations of the 
conglomerate to a somewhat schistose 
greenstone are shown in sketch. The 
greenstone cut by granite occupies 
the west side of the point, The 
east side of the point is taken by 

| a schist conglomerate. The schisto- 
sity of the conglomerate abuts almost 
at right angles against the greenstone 
IT am inclined to regard the v 
especially as similar relstions are 
seen on the west side of the point 
farther north, and an exceedingly 
contorted dike was seen in the con- 
&lomerate., 

The conglomerate is remarkably 
schistose., Many of the pebbles are 
intensely flattened; so much so that 
I thought the rock might be an injec- 
tion conglomerate, and it is certain 

$ that some secondary injection has taka
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place, and perhaps a part of this is 

paralleled. 

42100 represents the schistose greenstone 

ah this point. 

42101 the matrix of the conglomerate. 
42102 some of the pebbles from the same. 

> 42103 a lava which may be injection material 

or much flattened pebble. 
While the majority of the peb- 

bles are much flattened, sore of them, 
and especially the large granites, 

| have resisted flattening about alto- 

l gether; they being resistant solids 

to which the flowing matrix and 

i pebbles of other kinds have accomo- 

A dated themselves. et 

Near the mouth of Dore river on , 

both sides however the conglomerate is 

seen on the greatest scale. Here 

are gray granite boulders 2 or more 

feet in diameter, many kinds of green 

t stone, felsite, quartz, chert, and 

iron formation material. the granite 

! is very abundant; but the various 

greenstones together are probably 

dominant. The unmistakable iron 

formation is sparse. 
42104 represents fragments from pebbles just 

east.of the mouth of Dore river. The 

schist conglomerates were first noted 
at the point,- strike N. 70° W.- and 

at the river N. 80° ¥W, The dips of 
the schistosity and banding are both 

practically vertical and prdwhexk 
so far as one could see, just as said



| 49° 

by Herrick, However close inspection 
shows the usual directions, and 
therefore the apparent accordance is 
evidence only of intense mashing. 
The conglomerate at the point, and 
east of the river, is cut by granite. 

42105 The specimen (42105) is from the 
little place where the granite and 
schist after the hnjection of the for- 
mer have been folded together, giv- 
ing most intricate cross-cuttings and 
ireegular relations. 

Before the head of the bay west 
of Gros Cap.(Little) is renched the 
exposures disappear, and we cut across ~ 
by some islands. ~~ 

The first of these are composed of 
the schist-conglomerate;but the last 

islarid before reaching the mainland 
is found to be composed of greenstone- 

42106 schist (42106). The mainland just 
beyond shows the typical ellipsoidal 

weathering which I have so often 
corrélated with the Archean. Going 
south along the east side of the point 
there is a little break where appears 

42107 schist or slate (42107), then (42108) 
42108 graphitic slate, and (42109) ferrugin- 
42109 ous chert, This is again followed 

by the slate or schist; after which is 
another little island, and agin the 
spheroidal weathering greenstone 
appears. No better one has ever 
been seen by me, The great ellip- 

"aia solids are in some cases 15 or 20 ft. 
-» across (Photo 3 represents same.). @ ©
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Could not here determine the rela- 

{ tions of the iron-bearing material 
to the ellipsoidal greenstone. The 
greenstone continues nearly to the end 
of the point; there is a little bay 

42110 in same, more ferrugonous chert 

interlaminated with some vein quartz. 
The chert on the north side and west 
end abuts abruptly against the green- 
stone-schist, as if faulted against 
£t. 

42111 ferruginous slate at old workings 

on east side of point near south side. 
42112 slate or greenstone-schist just to the 

north. 
42113 greenstone north of iron formation. 

Helen mine. e 
42114 iron formation northcof mine. ma 
42115 ore. 2 

| 42116 white chert where pitching east of — 
| ore deposit at base of cliff. = 

| 42117 greenstone-schist or mashed porphyry, 
south of ore. 

} 42118 from same bounding formation on Ry. 
42119 track going west, Then follows 

ore formation, the specimens being 
taken in order from east to west; and 
as dip is east at hich angles, appar- 
ently from top towards bottom. As 
dip is high toward mine, 8 traverse 

was made fro, east to west. 
42120 chert near 421119. 

, 42121 graphitic slate in Ry.,cut somewhat 
: farther west. 

42122 chert, in great quantit:y along Ry. : 
| cut, and breccia at wast end of 
a exposures near where Ry . MWw1. \
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The old workings on the east side 

of Gros Cap near the south end were j 

next examined. were >the iron forma- 

tion (42111) is wider and contains 
more iron than at the other places. 

The dip is here to the south at about 

BO° ‘or 60°; The iron formation is 
| in absolute contact with the spher- 

oidal weathering greenstone. No | 
transition; no rock of unusual char- 

acter. The iron formation is under- 
lain by schist (42112), which appears 

to grade into the greenstone, and is 

supposed to be a mashed variety of th. 

Most geologists would certainly 
hold from the localities here that the ~ 
iron formation is in a bed in the - 

| greenstone formation, and such appears 
| to be the relations in the west side. 

The repitition of iron formation ma- 
terial on the west side may be due to 
infolding; but the spheroidal char- 
acter of the greenstone, even though 

the spheroids are rather flattened, 
is rather against the supposition. 

The spheroidal greenstone extends 

4 along the west side of Gros Cap to 

the villageof Michipicoten, and con- 
stitutes the shore, at least as far 

as the little brook.
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* Aug, 23rd. 

Examined the iron mine about 12 
miles from Michipicoten. In almost 
every essential respect the relations 
ares as at the Ely mines, except that 
the pitch, which appears to be west, 
there does not prevent a belt of iron 
formation from continuing some dis- 

yance to the east; how far, I did not 
learn, 

The iron formation dips to the 
south at a high angle. The belt of 
iron formation and jasper must be 1/4 
of a mile wide. The ore of the welen 
mine is exposed by shal'tow st 

he east end of the lake where it 
constitutes a very considerable hill, 
behind which run higher hills of the 

iron-bearing formation, The iron- 
bearing formation is bounded to the 
north by greenstone (42113, to the 
south by greenstone or porphyry, 

much mished, (42116, 42118, 42119). 
The ore is rtch drusy ore, which 

has the characteristic black color 
and even fracture of such ore (42115), 
like the best soft ore of the Mar- 

quette mines, While the character of 
the ore at the lower benches is rep- 
resented by the specimen taken, the 
surface material is yellow and limon- 
itic, plainly as a consequence of 
weathering. The iron formation 
adjacent to the mine is rich in iron 

@ (42114), although at the base of the.
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hill above the mine some granular chet 
(42116) is found, This chert pitches 
to the east at an angle of 30°, To 
the west of the mine along the rail- 
road track the iron-bearing formation 
is much leaner in iron,- is, indeed, 
a very lean ferruginous banded chert 
(42120, 42122) 

Here apparently at the base of the 
formation exposed at the west end of 
a long cut (the dip is high) is a 

42123 breccia (42123) which I thought might 
possibly be a basal conglomerate for 
the iron formation, but which upon the 
whole is more probably breccia. Ata 
high horizon, using the sate basis, ss 
is a black graphitic slate (42121). 9 = 
This slate, the chert here, and the 
iron formation, so resemble that at 
Gros Cap that I cannot doubt ‘heir 
equivalence. It seemed to me prob- 
able that the pitch of the Helen ore- 
body is to the west under the lake. 
My reasons are (1) the topography, 
the rich ore bodies being usually 
found below the minor depressions 
because of earlier erosion, and (2) 
the observed pitch at the east end of 
the mine. 

The presence of the iron formation 
and especially the ore bodies below 
bodies of water, the consequence of 
differential erosion and especially 
glacial erosion,- apply to the general 
statement of topography. 

a The relative poverty of Canada 
; is partly explained by has ee of
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formations, like those of Marquette 
and Gogebic and Mesabi. The Gunflint 

: iron formation is very thin, and 
on an ancient basement with no slate | 
below belonging in the series. The | 
remainder all the equivalent of the 
Vermilion. | 
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Aug. 24th. 

At Saulte Ste. Marie, 

Aug. 25th. 

“From Copper Mine Point, Name—re, 
to Corbey Point. The rocks of Copper 

42124 Mine Point are bedded amygdaloids. 
42125 The strike is somewhat west of north, 

and the dip somewhat south of west. 
The next little bay south of 

Copper Mine Pt. shows luster mottled 
42126 melaphyr or dolerite.(42126) -Prrere 

The second little bay below the 
Point shows conglomerate with amyg- ~~ 

daloid below and above, The same is 
shown again inthe next bay to the 
south, but here the conglomerate is 
thicker and the beds coarser. The 

south east wide indentations of the 

bays are dve to the strike, which 

averaged about N, 26° W., dip 20° S. 6 

W., and the softer character of the 
conglomerates as compared with the 

lavas. 
The conglomerates contain very 

numerous granite, gneiss, and schist 
pebbles of various kinds. Indeed, 
the material seems to be more plen- 

tiful than that derived from the 
Keweenawan itself, although in the 
conglomerate many basic eruptive peb- 

bles were noted, The strike and 

dip of the rock is such as to carry 

ee. them to horizons, until the band takes 

a: on aN. W.-S. BF. direction.
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Higher and higher members of the 
series are seen to the long N. W,-S. B 
stretch of conglomerate, running 
from Pancake Point to island 3 
miles south of Copper Mine Pt. 
Here the Keweenawan rocks may be seen 
striking parallel to the shore, and 
extending at one place for a mile 
continuously, and dipping lakeward at 
angles of 20° to 30°, In larger 
measure the rocks sre lava flows, and 
where the lavasa are broken through 
by the waves so that they get at the 
sides of the flows, one sees the pe- 
culiar in-cutting, which Winchell 
has called "“purgatories," It also 
appeared that some of the rocks were 
conglomerates, but because of the high 
swell and breakers it was impossible 
to come close to the rock. 

Cut across from Pancake Pt. to 
Carboy Pt.. As soon as the Cambrian 
sandstone comes in the high mountain- 
ous district, of which Ste. Memoire 
is the culminating point, drops off 
to flat country, The contrast be- 
tween the level, Plat , Lowolprras ily neki, 

; Cambrian, and the rugged, broken, hig 
vertically cliffed mountains is most 
marked. 

Py
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Aug. 26th, 

From Carboy Point, via north side 
of KalehchwekuungT sland, to head of 
Bath nradrasug) AY ; thence south and west 
along shore to S E. end of bay. For 
some distance along the north shore 
of the bay the Cambrian comes to the 
water, es mapped by Irving; but went 
north oti kenny Ts iand to point 
eust-of enst end Of same; thence south 
oP ekbewmGs land , showing the Cambrian 
has the same level, low topography 
as the mainland underlain by the Cam- 
brian. 

To the north of the island the 
rugged topography of the older rocks 
comes to *he shore. At the point 
slightly north of east from the east 
end of the island, found hornblendic 

42127 rock (42127) in small quantity, with 
42128 granite (42128) in greater force, the 

latter apparently cutting. Passing 
southeast across next smal? bay, the 

#129 next point is composed of graywacke 
42130 and graywacke-slate (42130). The 
42131 next point to the S. F. is also com- 

; 42132 posed of eraywacke (42132) The rock 
is thoroughly indurated, is much 
seasoned, has a s'aty structure, which 
however accords with the bedding. 
The strike is somewhere near N. W,- 
S. E,; the-dip is 20° to 30° §. w. 
The strike was somewhat difficult to 
determine, but the strike joints run 

‘ N. 65° W., magnetic. While on the 
@ ground I had no doubt that I had to 4 

deal with the Huronian clates an bed
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as had never seen Keweenawan sandstons 
so indurated, Certainly the contrast 
between these and Keweenawan sediments 
of Muarate is most marked, 

The next point to the S. E. to 
my surprise I found to be composed 

42133 of banded gneiss {42133) cut by 
> granite in the most intricate fashion. 

The next point is west of south, 
and opposite this is an island, Here 
the rock,’to my surprise, is amyg- 

42154 daloidal, which presumably is Kewee- 
42135 nawan. This rock is somewhat 

he It continues along the 
shore to the south to near where 
trout stream comes. neyond the strem 
is another point before the extreme 

, south of the bay is reached, and here 
the rock is a most intricate mixture 
of ancient hornblendic greenstone, 
banded gneiss of various kinds, and 
cutting red granite. 

T have no doubt that the granite- 
gneiss-schist of the bav is Archean 

| (Laurentian) That the graywacke is 
Huronian, I feel almost certain, 
That the amygdaloids are Keweenawan 

, seems probable, If this is so, 
Beckson — Bay is unique in showing 
four systems,- Archean, Huronian, 
Keweenawan, and Carbrian. 

It seems probable that the bay is 
structural, being a minor syneline. = 
The Huronian was all but removed be- 
fore Keweenawan time, The Keweenawan 

é and Huronian were folded into a westen
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= plunging syncline, and the Keweenawan 
of the east and south sides were all 
but removed.
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