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LAKE SUPERIOR DIVISION. 
a ~ 

~ q 
INSTRUCTIONS. \ 

1. Ordinarily at least two pages of this book will be devoted to one section. On | 
; the left-hand page, place a map of as much of the section as has actually been seen. j 

Denote rivers, lakes, marshes, etc., 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 parallel lines running in the direction of the + 4 
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 f 
where there is the least doubt about the true bedding direction, indicate it by a 
query. ‘To each exposure on the face of the map attach the number of the specimen 4 
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 i 
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 i 
may be shifted up, or the map may be turned around and the north placed at the left- ] 
hand side of the page. The ruling of the left-hand pages is also arranged so that, | 
if desirable, a larger or a smaller scale can be used, eight inches, two inches, one # 
inch, or one-half inch to the mile. With the two-inch scale, the squares outlined } 
in black represent sections, and those in red, quarter sections and ‘‘forties,” while i 
the space between the blue lines is 200 paces. oe 

2. On the right-hand page place the notes descriptive of the exposures. Begin in . i 
each case with the number of the specimen, placing the number on the left-hand \ 
side of the red line, after which give in order on the right of the same red line the i 
position of the ledges as reckoned in paces from the southeast corner of the section I 
and the dip and strike when observable, the latter always being expressed from the i 
north; for instance 4025, 250 N., 300 W., Strike, N. 78° E., Dip 50° 8S. Then follow a 
with a full description of the ledge. When topographical maps are ‘used for q 
locations this paragraph applies only in part. | 

8. Collect a specimen from every ledge, or wherever there is a change of rock on 4 
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 i 
distances, neighboring ledges, unquestionably of one kind of rock, need not be 
specimened. The position and extent of the ledges not specimened should be 
marked on the map, with notes that each is of a rock identical with specimen 
so-and-so. Under the same conditions small-sized specimens, trimmed to a uniform 
size of 2 x 24 x # inches will be allowed, but in all other cases large-sized specimens, - s 
trimmed to a size of 3x 4x 1inches, must be selected, in accordance with section 3, q 
chapter IV, p. 44, Regulations of the U. S. Geological Survey. Specimens should ; 
not be placed together without protection in the collecting bag, as the fresh surfaces, 4 
important in determining the character of rocks, are thus destroyed. They should ff 
be damaged by no temporary mark, but the numbers should be at once marked in i. 
at least two places upon the inclosing paper or cloth bags. Specimens may be 4 
permanently marked in camp by _painting the numbers upon them in white upon a y 
black background, using Silver White and Ivory Black oil tubes for color, with i 
turpentine as a diluent. ’ % 

4. On the last twenty-five pages of the book give, as may seem desirable, a general tm 
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. R. Van 4 
Hise, U.S. Geologist, Madison, Wis. 6—747
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| are exposed, During our tri D pis 
afternoon we have been passin“Keweenaw- 

an series of interbedded lava flows and 4 
| sand stones, The lava flows, from the 

j praninence of the cliffs composed of 
* then, seem to predominate, although , 

not having worked the shore carefully, | 
one cannot make a very accurate quanti- | 

| tative estimate, Camped for the night }| 
on the porphyry island in Eagle Nest 
Channel, just at the mouth of the second 
stream on the west shore above the lower 
mouth of Nepienn Narrows, 

a July 31st, The island on which we J 
were caped 18 @n acia lelcspar porphyry | 

40088 like 40088, On the west shore of the 
main land , just opposite the island, 
I find a rock like 40088 cuttince a basic J 
rock, This acid rock seems to vary 

40088 from a fock like 40088 to such a rock 
40083 as is represented in specimen 40083, . 

Possibly this 40083 is the contact rock 
i the result of the metamorphic action of 

| 40088 the red rock 40088, This basic rock 
| varies from a porphyritic rock repres— 
| 40084 ented by specimen 40084, throuch various 
| 40085 grades of coarseness 40085-6, to a 

- | 40087 coarse feldspathic dolerite 40087 which 
tt is very nearly an anorthosite, A dike 

| of dolerite about ten feet wide cuts the 
| 

a



| ; 9 al 2 
, 

| dolerite, ying South alons the west 

| side of the chanel, we pass alone ex 
posures of dolerite which continue down | 

| to the first point south of the stream 
et opposite the island, Here we find por 

} 40088 phyritic red rock 40088 occurrine along 
the shore, Back of it, and also runn— 

| ing in places dow to the shore, we 
40089 find a porphyritic dolerite 40089, which jf 

is like the specimen near its contact 
| with the red rock, but which grows 

coarser as we go away from this contact 
until it becomes such a rock as is 

# 40090 represented in 40090, ‘The fact that 

this gabbro or dolerite is finer erain~ f 
ed on its edee then away from the co “ 

| tact, seems to point to its being im 
trusive in the red rock, This, however | 
is contrary to the relations which we 
have found to exist normally where the 
red rock cuts the dolerite. Even here, § 
just below the surface of the water, 

0 there are two narrow dikes of red rock 
which clearly penetrate the dolerite, 
One can explain the relations here ex 
isting, by premising two red rocks, on 
older (the main mass) and one younger 
(represented by the small dikes) than 

+ the dolerite, However, instead of sup— 

a
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posing two red rocks in order to ex— 
plain the relations of the basic rock 
and of the red acid rock, we may sup— 
pose two basic rocks, We know we have 

2 } ai | aah spo 1 
whe DaS1lC LO CKS O at Least vuwo Ou L eren 

} ages, and we ca readily 29 ider one 
of them,the older, as cut by red rock, 
and the second, the younver, as cutting 
the red rock, However, in the specific 

: instance cited above, we have the doler- | 
ite showing a selvage towards the red 
rock, and the same basic rock cut bj 
dikes of red rock, In this specific 

= instance, the only explanation possible 
seems to be that of two red rocks, | 

Passing around this point, there | 
is seen a coarse dike of dolerite with 
eross colunmar parting, represented by i 

40091 40091, which, though not in actual con— Jf 
tact with the gabbro, nevertheless oc— 
cupies such a position,; Gabbro occurs 
on both sides of it ,wlslicnt topo— 

- sraphical break between it and the 
dolerite — that the presumption is that 
it cutsthe dolerite, and corrsponds to 
the siall dike which is noted as cutting 
the dolerite just opposite the island 
on which we cammed, The larce is la 1d ss q 

a ___
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1 lying near the entrance of the channel 
i on the west side, and separated from 

the mainland only by a very narrow chan- 

1 1el, is a very coarse dolerite, as is 
the rock occurring upon the mainland, 

- Cross channel to the east side 

| 40092 and take specimen 40092 from the cliff 

} on Fluor Island, just opposite the above 

island, The sane coarse dolerite forms 
| the rocks of this cliff, and can be seen | 

| to continue inland both to the east on 

Fluor island, and west of the channel on 
I the mainland, forming high hills which 

( on the lake charts are shown as reach— 

* ing a heicht of 1000 feet, Continue 
j on north and on the islands in the | 

channel Northeast of the one on which . 

| we camped, I find the first fing erain- 

40093.ed basic rock, specimen 40093, which we § 
have seen in the Narrows, Now cross | 

channel to the Northwest, and goton the 
| 40094 first point an amygdaloid, 40094, . 

di Passing along the exposure of amygde— | 

ldidal rocks on this west shore, I see 

one small amygdaloidel basic dike about 

18 inches wide, cuttins through an 

| amygdaloidal basalt flow, These amys- 
daloidal rocks continue on up north to 

} the entrance to Nepigan Bay. At tne 

| point on the left side of the channel 
where itevens out into usbeeken bay, I 

a SS
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took a specimen of the amyedaloid, 
40095 400905. — 

The rocks whi cle e seen’. to—dai 

seam to correspond to: 
gree thm Daswaw Dew Atanas fr a First, the Beaver Bay diabase of 

Irving, including the rocks which I have 

designated as dolerites, an which occur 

chiefly at the south end of the Narrows i 
and appear to be of exactly the same | 

character as that forming the heavy 
sills of the animikie, 

Second, Amycdaloidal lavas corres— | 

pondine to the amyesdaloidal lavas of 

= the Beaver Bay group of Irving, with, 
cuttings through them in places, some red 

40088, rock as shown in 40088, 
The toposraphy of the north shore 

shows pretty clearly the general char- 
acter of the rocks, tor instance, the 
Beaver Bay dighase °t@inassive doler 
itesefonimt Bénoticeadle toposraphic 
features which begin} in the high hills 

14 % y - aa Pde ad 
7 known as the "Papps" on the point bes 

tween Black and Nepigtin Bays, and, turn 
ing east continue through and beyond 
Piuawy La lawa 7 +h sort} Diana Fluor Island, To the north, behind 
this, comes in a topographic area: ol | 
less elevation, and more gentle outline, 

tt which is underlai@_by the amygdaloidal 

lavas,



4 To the north of this comes in again 
a series of sedimentary rocks with 
basic sills, The toposraphy of this 

| area is very different fron that of 
| the two preceding aregs, Jere wey yy 
ak _have prominent hil 15 ARtfain wi 4 

) ie “beehy fist ying peselt masses ,whi cl 
|” Co drop down to the MStervenins flat 

valleys by means of nearly precipitous 
YY cliffs, Such topography surrounds | 

Nepigon Bay, and in the course of the 
Autumn's work we should see the char 
acter of the sediments determining | 
whether they are the Keweenawan or j 

a the animikie, presumably the first, 
Ausust 1st, Leave camp and pass 

Northwest, Here come outcrops all 
along the shore of amysdaloidal lavas. 
Notice at one place a number of fine 
dike like stringers and irregular 
patches of brick red rock appearing 
in the lavas, These become inore num 
erous and larger, and finally I see 

sth? whide dikes,12 feet in width,and from 
. this they run on dow to mere films, 

(ie q A af +1 as a 1, + 1 4 Some of the dikes are shown in the 
three photographs taken, Examining 
these dikes closely, I. found bedding 
lines in the rock of the dikes, these 

T PRS VOR RSTO Tent OF Bie “Gifs? }°
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even found lines of cross beddins, 
7 These dikes are very zood cases of 

| 40096 sand stone dikes represented by 40096, 
} These are probably the same dikes 

described by Irving in Monograph 5, 
i or at least similar th those, Thus 
> Irving, in his descriptions, was years 

Gem|  anead of Crosby and others who have 
| described the so-called sand stone 

| dikes from the rocky mountains, Alone 
the margin of these dikes, the sand 
stone fills amyedules of the adjacent | 
amygdaloidal lave, as is shown in one 
of the photographs, At this place th 
rock has been removed down very close 

- to the dikes, leaving just a skim of 
basalt with sand stone filled amys | 
dules, A little farther along on the 
shore, I find red and yellow sand 

40097 stone 40097, underlying and in contact | 

40098 with basalt 40098 which has a scor- | 
jaceous border about 18 inches thick, | 
Moreover, at the contact of the basalt 

| and of the sand stone, I could see that 
7 in one place the sand stone ran up 

into cracks in the nearly horizontal 
} lying basalt flows, and also filled 

the aayedaloidal cavities, 
Following the shore to the North- 

a west, there appears a small anticline
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in the sand stone, This anticline as 
exposed on the shore, extends from 
Northwest to Southeast, and the axis 
strikes nearly 10 degrees east, and 

! pitches flat to the South, Above 
the sand stone lies the basalt with 
scoriaceous under surface. It is ver; 
evident that we are besinnine to get 
here a series of interbedta lavas and 
sediments, 

The same sand stone appears again 
about 300 feet farther up, that is to 
the Northwest, alone the shore, It 
is brought up here by a second small 
DOLL, 

Somewhat farther along the shore 
the basalt appears back from the water's 
edge, but from then on along the shore 
for a long distance, low ground with- 

gige any ,exposures, 18 the rule, whtsh 
fefasfnd continues on around the 
large bay on the west shore of Nepison 
Bay where Bayfield has mrked on his 
lake charts "Supposed cliffs of sand 
stone’, Asa matter of fact, none of 
the very ancient rocks are exposed 
around this bey, and the supposed 

finned. SAL{"# as, PLY foamed. a 
continue for s€veral ..iles alone here, 

|
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These deposits were evidently formed 
in Lake Superior when it was at a mcd 
higher level, 

- - At the point on the north side o°- 
this big bay, a brilliant red sand 

40099 stone 40099 is exposed, This has 
interlaminated with it a few yellowish 
bands, All of the exposures from here 
up to the mouth of the river are of 
this rock, and are brecciated, Owing 

| to the brecciation and contortion of 
the beds, it is impossible to get the 
dip upon these exposures, However, 

| from this point, we can see Northeast 
j across Nepigon Bay to the mainland, 
| . ,, and on this mainland one of the hills 
fla4 / shows very perttecterty a low south 

| /' dip of the sediments, Continue on 
upes Nepigon Bay and enter the mouth 

eae awe 7 i. bs 2 4 44, aN | of the river, On the east side there 
| is very good exposure of sediments in 
| contact with a heavy sill of basalt 

which overlies them, These sediments 
? 40100 are represented by 40100 and 40101, 

40101 and show considerable induration, The 

‘ wavy character of the contact between 
the basalt and the seiliments can be 
well seen from near the center of the 

| river on the exposures both on the
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east and on the west, On the east 
cliff one can readily see that the 
basalt cuts across the beds at a flat 

| angle, On the west side of the river 
there is an exceptionally good ex— 

E posure where fresh specimens can be 
| obtained as a result of a C.P.R, Reail— 

| road cut through these sediments, 
Dont inued on up Nepigon River 

passing thg low alluvial ground at its 
math and eesee also just before 
we reach the rdilroad bridge, between 
high banks of alluvial deposits, 
Camped below the bridge for the night, 

4 Ausust 2nd, Went into Nepicon 
and made arrangements for setting up 
the river, Engaged two indian canoe- 
raen with their canoe to help me with 
supplies up to Lake Nepison, They ar 
to be at Cam Alexander tomorrow night 
ready to go on with me the following 
morning, 

Ausust 3rd, Took day off frem 

Geology and went up to Cameron's Pool 
where I spent the dey very enjoyably i 
in trout fishing, 

August 4th, Left Camp Alexander 
| on my way north up the river for Lake 

Nepigon at 9,00 Ai, Had in the party 
one wiite man, ErickZricson, and two
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| Indians who were enyag sd with their 
canoe and were to Melp me up as far 
as the lake, We crossed the first 
long portage, 2 1/2 miles, from Camp | 
Alexander, up to Lake Jessie,. inthe 

xa course-efthe day, It took all the 
forenoon to cross this portage, This 
portage is a sood one so far as trav— 
elint is concerned, but it passes over 

| drift the entire distance, hence there 
are no exposures, On the east side of 
the river at the nerth end of the 

| portage, I saw a coarse red sranite 
| which here cuts through a mica-horm 
r blende shhist, This is designated 

\ upon Bell’s map, published in Irving 
| Monograph 5, Fisure 35, page 408, - 
| Proceeded on north up Lake Jessie, 
| following the west shore because in 

| this way set favorable wind and eddies 
| There are no exposures on this side of 

the stream, althouch many can be seen 
| across the lake, which can be recos— 

nized from this distance as red gran— 
ite, This will be studied on the way 

| down, This same sranite was observed 
outcropping on the east shore of Lake 
Maria. Crossed over and touched this 
east shore at a point projecting norti
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1 west into the Lake, almost directly 
| east of the old lumber cam. At this 
i place the rock is a sray schist, whic! 

splits into thin laminae, This shows 
| an alternation of bands varying some— 

what in grein and also in color, This 
schist is cut through and throush. by 
red granite dikes. This, to judge from 

| Irving's map already referred to, is 
} the patch which Bell has indicated 
i thereon as hisWuronian. Continuing on 
i north along this east shore of the lake 
4 we pass exposures of this same rock 
i which form fairly high cliffs running 
a down to the water’s edge, The same 

t rock continues on up the river for some 
fF distance beyond its entrance into Lake 

Maria, (Note: It may be well to note 
i gfhere that, as a result of studies made 
| Nate gn my return, I reached the conclusion 

) P- $1 that ‘these banded schists are sediments 
N of Huronian Age, probably just imaed— 

iately preceding the animikie which 
have been cut through and throush by 
masses of red sranite and by this in 
trusion has been metamorphosed into 
schists, This Huronian would then con- 
tinue from a point in the nerrows 

| apove Lake Maria, south at least as far 
as the sotith end of Lake Jessie, For
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details concerning these rocks and } 
specimens, see notes made on my re~ 
turn at end of the trip), “4. A 

North of the schist, the dolerite f 
begins, known by the people on the 
river as the gabbro, and continues on | 
up at least as far as the north end of f 
Split Rock Portage, This dolerite is 
unquestionably the rock which has caus— | 

x ed Bell to mark the Keweenawan upon his | | 
map as extending over this. area,@s the | 

IN result of partine planes inte the | 
dolerite,,into ansular more or less | 

e & rectangular to rhomboidal blocks, An | 
Lo enormous mass of this dolerite lies in 
' the midst of the river, separatiins the 

river into two heme PAE on 
either side of it, in a series of 

| rapids, This mwecessitates a portage at 
| this point, and the large mass of rock 
| standing in the midst of the channel, 

split off, as it were, from the walls 
* of the adjacent rock cliffs, has caused 

the name of "Split Rock” to be given 
} to the portage, This portase we reached 

at 5,00 P, M,, and were compelled to 
camp here for the night, althoush the 

| Situation was far from a good one, 
4 Black flies and sand flies were so
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thick that it was impossible to have 
a moment's peace, 

Ausust 5th, Left Camp at 8,00 
A, M,, going up the river, We passed 
between hish hills of dolerite, From 
400 to 500 feet above the level of the 
river,which,in many places, descend to 
the river in high vertical cliffs, It 
is very noticeable that the area which 
was seen yesterday underlain by granite 
and mica schist has a very low relief 
canpared to the relief shown here in 
the area occupied by the Keweenawan 
dolerite, 

Just before reaching the island 
which is about 3/4 of a mile north of 
Split Rock Portase, and over which a 
portage known as the Island Portage mus’! 
be made, I came to an area which topo— 
graphically contrasts with that we have 
just been passing through, in that the 
banks get lower and the high Keweenewan 
cliffs recede to the east and the west, 

" There occurs where this change in topo— 
graphy is noticed, a banded fine and 
coarse mica schist containing garnets 
and cut by granite veins paralel and 
perpendicular to the banding, and also 
full of quartz veins, On the portage 
across the island, this schist is well
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; exposed, The same schist forms both 
sides of the river as we so farther 
north, and outcrops again at the south 
end of Pine Portage, (Details concerm— 
ingthe rocks here and the numbers in- 
dicating the specimens which illustrate 
then can be found in the notes taken 

W997 on the return), At the south end of the 
jp. £0 portage sone of this granite and staur— 

olite bearing mica schist is exposed, 
The remainder of the portage, however, 
is over drift, This portage is about 
one mile and a half lone, and we suc— 
ceeded in settins our boats and sup— 
plies over this so as to leave after 
having lunch at about 1,30 P.M, 

From the north end of the Pine 
Porjage, we go up the river between 
high hills, descending in places in 
perpendicular cliffs which consist of 
a mediwa grained dolerite or gabbro as 
it is called by the explorers who are 
familiar with the country, Just before J 
we pass across the White Chute Rapids, | 
there is a small fall on the east side || 
of the river which tumbles over a 
vertical cliff, This is reported as 
caning from a small lake situated on 
top of the hill, North of the White 
Chute, and from there on up both sides |
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through Lake Erma to camp Victoria, 
_ Where we. camped for the nicht, we find 

dolerite as the predominant rock, At 
one point (see map for location,and 

Nfag3?% later note for description) the itica 
J. v9 schi sts come in. limediately along 

the shores of Lake Hmaa, the rocks have 
* re | been very deeply eroded,to such an ex 

YU [tent that many, 07 ape islands project’ as 
low rounded backS7a#ove the water level 
Usua ‘ly, however, a short distance back 
from the Shore, and this is especially 
true on the east side, are the high 

é hills of dolerite proper, 
Has rained ever since we left Pine | 

Portage, Readhed Camp Victoria and 
: camped there for the night, Failed to 

catch any fish at Victoria, so supped 
on bean soup,and afterwards read a 
ereasy copy of the Chicago “Times—Herald | 
about four days Lif. than the last | 
paper I had seen, which was left here 
by a party composed of Dean Judson, 
Professor Carpenter and others, of 
the Chicago University. 

Ausust 6th, Broke camp at 7,00 | 
AM,, in the rain, Went west, cross— 
ing the river and passing mediwa crain— | 
ed gabbro exposed on the islands, | 
Ascended small stream and entered Lake |



Hannah, This lake is surrounded by 
shores of. flat dolerite exposures, 
From the west end of Lake Hannah we 
portaged into Lake Nepison, This port— 
age is known as Big Flat Rock Portage, 
and is about 3/4 of a mile long, It 
goes over a flat bare rock surface of 
dolerite, grading into basalt for the 
greater portion of the way. It rises 
very gradually toward Lake Nepison, The 
surface of the exposurey is in places 
very intricately checked by cracks 
which have been filled with the vein 

t quartz, In some places veins of quartz 
running parallel with the surface appear 
now aS skims over the rock, No amys— 
daloidal textures were noted, The rock 
here very stronyly resembles the sur— 
face of the basalt on which the Roman 
Catholic Retreat on McKay's Mountain 
is built, There the basalt was an in 
trusive sill in the animikie slates, 

Drift is almost entirely absent 
fron this portase, Two little morain- 
ial ridges, however, with maximum heischt 
where crossed of about four feet, were 
seen resting on the bare rock, Here 
and there are scattered also a few 
drift boulders, (Note: This portage 
was examined more carefully on the 

a genet
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return, and then I found at one place ! 
angular blocks of a dolomite which 
seemed to be in place, although of 
this I could not be perfectly sure, 
It looked very mich as though this | 

] dolerite is here intrusive as a sill 
in a series of sediments, These sedi—- 
ments have been removed, with the ex— ! 
ception of this one small patch, which 
I found,down to the surface of the 
dolerite sill over which the portase 
passes, There is a gentle rise in the 
slope from Lake Hanneh, as we go North Jf 
west to Lake Nepigon, This gives ap- 
proximately the dip of the sill and 
probably the direction of the dip, 

| South east), 
As soon as the Indians got the 

boat across the portage, I discharged 
tkeen, and started them back to Nepison, 

| Brig&on and I then portaged the rest 
of our out fit and at 10.30 A.M, we } 

| started Northeast along the shore of | 
Lake Hepigon, Dolerite similar to 
that which we have seen at various | 
places as we ascended the river, and on 
this portage, continues in numerous 
exposures along the shore, This in 

ne is quit = re e 
resp Bat fe ie 1 1°RES 81 ABS oh e the 

| 

|
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gabbro. 
On the beach in the third little 

bay about 1 1/2 miles north of the 
portage, I noticed a larse boulder of 
conglomerate, This conzlomerate was 
made up of pebbles of sreen stone,vein 
quartz and red jaspar. In general 
character it is exactly like the Osishke 
Muncie conglomerate of the Vemnillion 
district. This boulder must have come 
from somewhere. to the Northeast, as 
such is the trend of the glacial striae 
and here we have zood evidence, althoud 
I hope to find better, of the existence 
of a conglomerate lying to the Northeast 
and which is SEG han the iron—beraing 
formation that probably exists in that 
region, 

40102. Specimen 40102, Took this speci- 
men from a n exposure on the east side 
of the deep bay south of the first is— 
land north of the portage, and distant 
from it about three miles, This illus-— 
trates the normal coarse dolerite or 

: gabbro, Scattered through the dolerite 
one finds here and there areas and 
veins even of rock which is coarser 
srained than that illustrated by this 
specimen, and in some cases veins which 
are of finer grain,
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The same dolerite continues a— | 
long the east shore for a long dis- ; 
tance, It comes down to the beach in | 
flat exposures which have a very well | 
developed platy parting which dips low | 

. to the north, The country back of the | 
| shore is low, 

On the west side of the point | 
which forms the west side of the deep 
bay out of which Nepigon River flows, /, | 
I find exposed about 8 feet of white — |f 
and greenish banded hard lime stone, I 

40108 represented by 40103. Theselime stone 
bands are very nearly horizontal, and 

r they are exposed for about 50 yards, 
The dip is very slightly to the south, 

| and as a consequence it gradually dis— i 
appears under the dolerite which over 
lies it, These bands are very much 
crumpled in a minor way, The lime ! 
stone is overlaid by a great sill of y jf 
dolerite which follows the irresular- | 

L ities in the lime stone and conse uent— 
ly shows a somewhat wavy undersurface, 
I could not here get any evidence that ) 
the dolerite cut across the beds of the ; 

| lime stone, This dolerite srows finer 
erained as the lime stone is approached 

i but it does not become at all vesicular | 
and a contact zone represented by 

)
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} 40104 specimen 40104 lies between what I 
can recognize on the one hand as the 

| normal dolerite or basalt, and lime 
stone on the other, This contact is 

| mottled greenish and bluish black, 
This band varies in thickness from 12 
inches up to 2 feet, From the streaky 
amd irregular character of the mottling f 
it looks as though some of it is the 
result of secondary action of the water, || 

The dolerite shows a vertical 
platy parting instead of the usual 
parting into hexagonal colums,  Thes: 
plates range from two inches up in 
width, : 

At the north end of the point 
there is another exposure of the lime 
stone, Here it is about 20 feet thick | 
and shows minor rolls, with the axbs / 
of the rolls plungine toward the south, } 
There appear to be from these two ex 
posures which are almost at right | 
angles to each other, both east and 
west and north and south rolls in 
these sediments, At this place,the 
north end of the cliff, the dip of . 
the axes can be ascertained and mear- 

| - ured, The fold is here an Jacline favti 
L plunging to the south, The two ex
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posures of lime stone mentioned would | 
very evidently connect under the sill, | 
But for the heavy talis resultine i 
chiefly from the breaking off of the i 
heavy sill of capping dolerite, they | 
probably could be seen to connest, 1 

From this point we laid our course ff 
across the bay to the point en the east 
side,Where we touched the island on } 
our way across and the shore of this 
long point, we find a coarse dolerite | 
exposed, which, in places, is as coarse f 
and in fact is the same as the normal 
coarse basal gabbro of Minnesota, This f 
ooarse gabbro is very deeply weathered ff 
soO-that it was almost impossible to 
get a fairly fresh specimeniof the | 

- 40105 coarsest phase, Specimen 40105 is 
taken from the extrame end of the 
point just Southeast of the point on i 
which the Indian graves are. This is ! 
a coarse phase, but does not represent } 
the coarsest kind of the eabbro, 

August 7th, Left cam at 7,30 
A.M, , and coasted a short distance 
Southeast along the point west of Bay 
View Bay, passing numerous exposures 
of gabbro, At-e-ptece-where-it- Ts } 

4 nearest—to_the-Hast-shere, Crossed Bay |
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View Bay, touching the east shore’ of | 
ythe lake, a little to the Northwest of | 

VM the trappers’ houses near Lewer Creek, ! 
Looking south down the lone bay (about ! 
12 miles long) know as Bay View, I sec | 
high cliffs which appear to be directly | 
continuous with those at the north end 
of the Bay, which I have seen to be 
dolerite, Moreover, I was told by the 
Hudson Bay men and an explorer, that | 
the rock all around this bay is a gabbro, 
Followed the east shore of the lake to 
the north, finding dolerite exposed in 
a great number of places, This shows 

i good platy parting at a sreat number 
of places, Since the parting was de- 
veloped, the rocks appear to have been 
slishtly folded, and now the plates of 
dolerite are not flat, but are slight— 
ly undulating, This makes the doler- 
ite look as thoush it were made up of } 

contorted or siishtly folded beds, A 
+ casual observer might mistake ‘the 
L parting planes for nearly horizontal 

bedding planes, The reentrants along 
the shore, when very large, will con— 

! tain here and there an exposure, but 
| very camonly have well developed sand 

beaches and no exposures, The dolerite
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appears upon practically all of the 
points as far north as the second prom | 
inent point north of the Black River 
(c, f. map), and about two miles dis— | 
tant fran tt, | 

Around this point, that is to the 
north, there is a narrow east and west 
bay, which is about 200 yards in width, 
This bay is continued inland by an } 
area of low ground, On the south side | 
of the bay the dolerite is exposed and | 

jaiso continues east, forming a ridge to | 
of lobe? the southywhich represents the contin- 
got! uation ot fica bay, On the north side | 

F of the bay, I find the.first occurrence 
of green stone found af¥ place upon 

40106 this lake, Specimen 40106 represents 
a piece of average character, The ! 
green stone varies fran a medium 
grained massive toacoarse grained rock 
and also to schistose forms, The ereen, 
very commonly shows ellipsoidal parting 
which, in places, is very well devel— 

. oped, Where the schistosity is de— } 
veloped, it is found to strike north 

N02 60 to 75 degrees ef east, magnetic, 
(no sun), and dips about 40 degrees to 
the north, In general, the green stone | 

BGR LES ns oP ns yo He tean. (ELD
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There is a noticeable difference 
here between the topography of the 
area underlaid by the Keweenawan and 
that underlaid by the green stone, The 
Keweenawan toposraphy is dedi dedly 
rugsed, The green_stone appears in 
rounded hills lower than the adjacent 
Keweenawan hills, as a rule, Bare rock 
is very conmon, and glacial striae on 
this are very distinct, | 

Green_stone possessing essentially 
the same character as that already | 
described continues along the shore to 
the north, Locally this sreen_stone 

, is exceedingly schistose, For instance 
there are good exposures of this in 
the second bay south of Sheboenining 
Point, This is represented by specimen 

40107 40107, ‘The more massive green_stone, 
and especially this schistose sreen— 
stone, is cut through by a large number 
of quartz veins, The green_stone is 
exposed here along the shore in a belt 
which has a width north and south of 
about one mile, 

North of this green_stone, the 
Keweenawan dolerite is exposed, There 
is a deep pay between it and the sreen— 
stone, so that the relations are not
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shown here, This dolerite continues 
| along the shore to the Northeast for | | 

about three miles to the point indicat— 
ed on the map. From this point north, 

| along the shore, there comes in a well 
developed broad sand beach which merges 
inland in a sand plain, This beach 
continues on up to Poplar Lodge River, 

| On the north side of this river, medium 
srained massive to schistose green- 

| stone is exposed in rounded knobs, 
| With this, cutting the coarser sreen-~ 

stones, there are narrow dikes and 
stringers of fine aphenitic sreen_stones, 
Some of these aphanitic dikes have heen | 
broken and show slight displacenat, 

; IT am told that this same green stone 
occurs inland back of, that is to the 
east of, the sand plain, and that it 
also connects to the east of the doler | 
ite which outcrops on and north of 
Sheboanining Point, and joins the sreen | 
stone which outcrops south of the above | 

| point. (see map# upon which the boundary | 
between the dolerite and the greenstone | 
is dotted, as it is not know exactly 
where it does run) Canped early this | 
afternoon on account of rain, and also | 
because I am to meet here a Mr Mike 
Ralph, who has promised to guide me in- 

SN EE eT



land tomorrow to some exposures of te | 
iron—bearinz formation, — 

Ancust 8th, Started at 6,00 A.M, 
with Ralph and Gilchrist, and the half 
breeds, six of us in a canoe, to visit 
the iron fomation located by the first 
named, Paddled for thirty minutes up 
Poplar Lodge River, going in a direc— 
tion south of east, Then went by trail 

ail for forty minutes brisk walk to the 
southeast, The location of the iron 
formation is about two miles inland, 
and east from the south side of the 

L sand beach south of Poplar Lodge River, 
After leaving the river, we as— 

cended a knoll of massive green_stone 
with distinct porphyritic feldspars 
in places, Characters of this rock 
were so clearly recognizable that I 
took no specimen, Passed isolated ex— 
posures of green stone, Some few of 
these had a very roucsh weathered sur 

# face which seaned to be quartzose, and 
made me think that possibly the rock 
misht be a much metamorphosed massive 
sediment, althoush I doubt this, A 
Slight schistosity is developed, but 
no sedimentary banding could be observed,
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40108 Specimen 40108 represents this 
rock, Exposures of this same kind 
of rock continued to where the iron 
formation occurs, Here there ap= 
pears, lying against this rock,whic! 
is presumably green stone (see sec- 

40108 tion from specimen 40108), the iron 
formation, The iron formation con— 

40109 sists of sood hematite ore 40109, 
40110 interbanded with a red jaspar 40110, 

in very small quantity, these two 
interbanded with a moderately fine 

40111, srained gra; wyackie, specimen 40111, 
| The beds of this graywHackie 
- vary in thickness from a fraction of 

an inch up to two feet and somewhat 
more. The above specimen shows the 

. sraywyackie band to be conglomeratic 
on the side nearest the ore, Speci— 

40112 men 40112 also shows a finely con— 
slomeratic phase of the sediment, 

| taken about 1/4 of a mile distant 
from the first and on the strike of 

7" the ore bearing zone, This ore bear 
ing formtion seemed to lie sharply 

| against the green stone on its north 
| side without any intermediate con— 

slomeratic or otherwise clastic mat— 
i erial between, although this was 

looked for, and resembles in this, 
| respect the contacts of iron bearin 

|
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formation and green_stone in vicinity 
of Otter Track and Jaspar Lakes,alon= 
the boundary between Minnesota and 
Ontario, The strike of the bedding 
in this zone is nearly 70 degrees 

* east, and the dip is in general to 
the South, varyine from 80 derrees 

| South, to vertical, The ore bearing 
| zone has here an exposed width of a- 
| bout 150 feet, and within this zone 
| the ore predominates over the jaspar 

and the dediment, To the south of 
| this exposed area there comes a valley 

| about 50 feet below the top of the 
* jaspar exposures, and about 180 feet 

| in width, On the south side of this 
| valley comes a schistoge green stone 
| 40108. like 40108, Ralph reported that he 

had followed this iron bearins forma— 
tion for several miles to the east, 

| He says that he also strikes it after 
soing up the Sturzeon for about 12 

| miles, and then running south for a 
| half amile . Sturgeon River is 

about 3 miles north of Poplar Lodge, 
and flows into Lake Nepison from the 
east (see map), As a result of to— 
day’'s observations t there can be no 

A doubt but what thefe are well marked 
clastics closely associated with the 

| 

|
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| ore and jaspar, so closely, in fact, 
that, in a description of the iron | 

| bearing formation, the clastics will | 
| have to be described as forming a | 
| part of it, It should be noted, how- 

- ever, that here these clastics are 
interbedded with the ore and jaspar, 
and that there is no well marked clas— 
tic formation between the sreen stone 
and the ore bearing formation, 

A a Near this iron location I found 
| [lle | .conzlomerate like the Ogishke, It 

: D/ contained sranite and green stone peb— | 
bles, but the jaspar was wanting. | 

" Glacial striae throush here trend 
jortheast and in all probability the 
conglomerate referred to will, in the 
future, be found in place at some 
point Northeast of us, and probably not | 
very far distant, 

It would be very interesting , both | 
r from a scientific as well as from an | 

economic standpoint, to trace this 
7 ixon bearing formation to the east, . 

Ralph, who seams to have traveled rath- jf 
er extensively through this country, 
reports having seen an iron bearing 
formation which he says is in direct 

i continuation with this one, on Wild- 

| si
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goose Lake, about 60 miles to the North 
| of Hast of this point, Furthemnre, 

he says that this formation off to the 
east swings down forming a half circle 
and connects with the iron bearing | 

2 formtion lying south, which is very 
j possibly that one north of the Little 
| Pick river, 
| Returned from thig iron bearing 

location, and came out®shore, and, 
| after having lunch, started north alone 1 
i shore at 1,00 PgM, On the second | 

aes point, and on the islands north of | 
Poplar Lodge, amygdaloidal green stone H 

Nl occurs.. The point north of the second 1 
bay, that is,north of the bay,upon 
whose shores the Indian sraves are, is 
formed by green stone, showing beau- 
tifully developed ellipsoidal parting, 
The long axes of the ellipsoids trend 
about east and west, One of these 
ellipsoids was noted, which was ten 
feet long end two feet broad, The 
ellipsoids are amygdaloidal, with very 
large fare cascos upon the perriphery, 
Many of these gavities are of the spike 
anygdule order, that is, have a very | 

y marked long extension which is perpen— | 
dicular to the perriphery of the el— 
lippsoids, some of the amygdules
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being 1 1/2 inches lone, These ellip— 
soids are mich simaller rear what ap— 
pears to be the top of the flow, 1 
Moreover, on this upper side of the 
flow, that is on the side towards which |} 
the ellipsoids grow smaller, there was } 
1oted a tuff of the green stone or a~ 
clastic, derived from the green stone, 
which occurs in a considerable mass, } 
This fragmental material has worked its | 

; way down in the interstices between the J] 
ellipsoids near the top of the flow, 1 

: At this part of the flow, one can 
readily see how, after very far reach- 
ing metauorphism, this tuffaceous por 
tion filling the interstices would 
develop into an imperfectly schistose 

} matrix, Its clastic character ii cht 
_ be totally destrogd in one place, al— 

poaheculf thongh very eren at another, In sen— 
: eral, the matrix between the ellipsoids f 

; is much derker than the rock which 
7 forms the ellipsoids. At first I was 

inclined to think that all of the mat— 
| rix might be of clastic origin, Later 

on, I saw some occurrences in whicl l 
| this matrix showed a well defined 

vesicular character, At other places 
4 1 found a matrix which could be seen fo |
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be made up of vesicular fragments ly- 
ing in the more or less homogenous 
material constituting the main portion 
of the matrix, In one instance, while | 
examining a surface carefully, I noted 1 
a round patch 3 inches in diameter, of 
very vesicular basalt lying within one 
of the ellipsoids, There was a rather 
strong contrast in the color of the | 
two, hence the fragment stood out clear 
ly. It looks very :much now to me as 
though the matrix between these ellip— 
soids was originally glass which, in | 
places, has been very much brecciated 1 
prodicing an apparently clastic matrix, 1 

wt and again, in other places, it has not 
frcti / been so distributed, but has undergone 1 

[-a. normal devitrification with subse— 
guent production of schistosity, Al- 
though particular search was made for 
it, I was unable to find upon these ex— 
posures a well defined sedimentary 
panding in any of the clastic material 
which was associated with the ellip— 
soids, 1 

The exposures upon this point are 
not so perfect that one can state ab— 
solutely that the followins is the re- | 
lationship of the amygdaloidal, nen- 

}
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ellipsoidal green stone, and of the | 
ellipsoidal green stone above described § | 
which occurs here, It appears, however 
that the amyedaloidal but non-ellip— | 
soidal green stone occupies a central 
position with the longs direction of 

its outcrop trending about east and 
west, and grades, both to the north 
and to the south, into the amyedaloidal 
ellipsoidal green stone whichhas asso- ‘ 

ciated with it the clastic material, 
At this place the non-ellipsoidal greer 

= stone is very much smaller in qnantity 
than is the ellipsoidal portion, The i 

first has a width of not mch more than J 

thirty feet, whereas there is at least i 
30 feet of the ellipsoidal rock on both J 

pl As sides, (See photosraphd illustrating t 

(fw. ellipsoidal characters), It seems to | 

me that the non-ellipsoidal green stone | f 
represents the central portion of an i 
ancient basalt flow which graded down 
md up into the ellipsoidal and scor- 
jiaceous portions of the flow represented § 

now by the ellipsoidal green stones | 
which lie on both sides of the massive | 
portion, } 
| Continuing north, the first large | 
outcrop in the bay consists of ellip— | 

7 | 

|
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soidal green_stone. This is here cut | 
bydfing grained red weathering quartz 
porphyry dike. The greenstone all | 
along the shore here, as shown by the 
exposures, is very fine grained, fifo | 
this particular exposure, there are’ a 
number of well defined fine lines whic! | 
run irregularly through it, and look as | 

fo / though they might be Pleyd's lines, I | 
[ 71 seems very likely that many of these | 

fine grained sreen_stones may have been i 
originally chtefty basalt glasses, i 
Some weight is added to this presumption 
by the presence, especially noticeable 
here, of large amyedules which are two 
inches across, But for the color of 
the rock, indicating the degree of 
alteration, and the ellipsoidal parting, 
this green stone here can be compared 
very closely to the basalt flows of the 
Keweenawan occurring upon the Lake 
Superter shore, - These e1ilpsei dal 
sreen_stones continue to outcrop upon 
the shore of the bay, Then begins a 
sand beach which continues north to the 
Sturgeon River, On the shore north of 
the mouth of Sturgeon River, there be— 
sin exposures of a gray conglomerate, 
This conglomerate consists of fragments
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of various kinds of green_stones anc 
| some vein quartz pebbles, THe green~ 
| stones’ pebbles have been very mucl 

solicified, They have been cracked as 
| the result of movement in the rocks, 
& and these cracks are now filled with 

white vein quartz, foming very intri- 
| cate patterns upon the surface, and 

giving to the pebbles an appearance on 
| weathered surface which is very much 
| unlike that of a green stone, These fi 
| lines might, if the pebbles were ex— 

amined casually, appear as lines of 
{ bedding, The true characters of the 

pebbles show up, however, as soon as 
11, 1 1 ‘ Ye + 4 yall 4 they are broken, * St ecimen 40114 shows 
a number of fragments of various green 
stone pebbles, The fraguents in the 
conglomerate vary in size from poulders 
two feet in diameter, down to a very 
fine sand and dust which is the chief 
constituent of thc matrix—tetwean—the 

4 matrix between the finer pebbles, A 
rood bedding was not observed upon the 

conglomerates here, but a strike was 
obtained where there appeared to be an 
imperfectly developed bedding, The | 
strike of these lines was north 30 | 
degrees east, with a dip of 60 degrees |



to the Northwest, In general aspect 
} this conglomerate is strikingly like 

the Moose Lake conglomerate of the 
Vemaillion district, Thus far, how 

ever, I have seen no jasper or granite 
fragments in this conglomerate, al- .y 
though they are coon in the Moos 
Lake Complete s 

i Exfosures of this conglomerate 
continue on around the large point 

! north of the mouth of Stureeon River to 
; the hav tuet south PF the int at tne pay just south OL the point east, 

that is, opposite the Fishing Islands, 
| or Miscabimnca, Alongs this shore there 

y are some very beautiful exposures of 
the conglomerate, The pebbles and 
boulders are as a rule well rounded, 
As we went north along the shore, I 
found places, however, where the most 
of the fragments were inclined to be 
angular, but with the angle sometimes 
rounded off, Moreover, these fragments 
show a banding such as is shown in 

r 40115 specimen 40115, I have seen banding 
similar to this upon the surfaces of 
some of the sreenstones on this shore 
and it seems to me very mich like the’ 
flowage lines which one observes in an 
Obsidian, At a few places alone the 

shore, I passed areas of amyedaloidal
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and massive greenstone which hed con— 
glomerates both to the north and to the 

‘| south. These areas were invariably 
} arrow, and, while it is possible that 

they were interbedded with the cong lom 
erates, I could also see how they misht 
occur in the relations shown as the re— 
sult of infolding, I was able to iden 
tify pebbles in the conglomerate with | 
this greenstone, Anone these sreen— | 

ms stones I noted some which were distinct— | | 
ly ellipsoidal, and which had undoubted 
fragmental material between the ellip— 
soids, Upon other exposures, near this 
same place, I could see that the matrix 
between the ellipsoids was very similar 
to the massive sreenstone fomning the 
ellipsoids thenselves, except that it 
was somewhat finer grained, a little bi 
more amysdeloidal, and darker colored 
than that, The amygdules in this matrix 
still retain their fillings, and the | 
rocks appear to be relatively little 

, mashed, I was therefore led to believe 

that the greenstones her€“infolded in | 
the conglomerate which was partislly 

| at least derived fran them, At no place 
along the shore at least up to this 

4 POint, could I find granite or jaspar 
|
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pebbles in the conglomerate, although I 
searched carefully for them, Specimen 

40116 40116 represents a sray to reddish 
quartz porphyry which was found cutting | 
the conglomerate in dikes up to 30 | 

, paces in width, To the north of the 
conglomerate occurring on the south side 
of the bay, which is southeast of the | 
Fishing Islands, there occur some bande: 
green and purple schistose rocks repres— | 

40117 ented by specimen 40117, The banding is 
very well developed in these rocks, I 
am not sure, however, whether they are | 
fine sediments higher than the conslom 

7 erate, or whether they are extremely 
| schistose sreenstones, Am inclined, 

| thouch, to accept the first interpreta— 
tion of then, 

Ausust 9th, The schistose sreen 
40117 rocks similar to 40117 continue on a— 

round the south side of the point oppo— 
site, that is, east, of the Fishing 

li Islands, Then begin the massive to 
5 schistose non—ellipsoidal and ellip— 

soidal sreenstones, At one place along 
the shore where these are exposed, I 

| find a narrow band about 20 feet in | 
woh, of, rock which shows fairly dis- 

Inct ’sedimentary characters, An im | 
“y perfect false beddinz was noted for one 

|
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thing, and it showed to the eye the 
rounded character of the grains which 

we expect.in the clastic rocks, Green— |] 
stone occurred both North and South of 

| this band of sediment, but I could not 
tell whether it was infolded with then 
or interbanded with them, Just after 1 

turing into the larse bay north of the | 
point east of the Fishine Islands, | 
there was noted a dolerite dike fifty 
feet wide, which cuts through the 
ellipsoidal basalt, This dolerite has 

| a well marked cross columar parting, 
4 So far as this parting is concerned it 

resembles strongly the dikes of Keween- 

awan dolerite which I have been accus— 
tomed to see cutting through the young 
Huronian rocks, This is very notice— 

able, however, in that, although it is 

| not schistose, it is still much alterat-— |] 

ed, and has a greenish tinge that makes J 

it resemble, in general aspect, the old |] 

* ereenstones, As we turned down into 

the bay east of the northernmost one of | 

the Fishing Islands, this greenstone 
continues to where the sand beach be— 

gins, This continues across the head 
of the bay. On the north side there | 

- begins normal Keweenawan dolerite, 

ae : |
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This varies in grain somewhat, al— | 
though, in general, it has a rather 1 
coarse grain, In general, this 
dolerite seems to resemble very 
strongly Irving's “black gabbro", but 
I have seen nothing so far upon Lake | 
Nepigon, which is like the norral | 
lustre mottled "Beaver Bay diabase", i 

40118 (Specimen 40118 is a piece of the nor J 
mal gabbro taken from the island next , 
to the large point due north of the | 

Fishing Islands, A decided platy | 
parting is aitipel soak almost all of | 
the exposures, This dolerite continues J 
on north alons the shore, and the point J 
indicated upon the map as forming the 

south side of the large bay, 
After leaving the dolerite, we 

cross a bay about 100 yards wide, and | 
find upon the north side of this bay, 
outcrops of a greenstone conglomerate, | 
This conglomerate is very mich like {| 
that which I studied yesterday, and | 

, 40114 which is represented by specimens 
| to 40114~-7, inclusive, except that this is J 

| 40117 very much sheared, and is now what we | 
would perhaps correctly tem a horn— 

¥ 40119 Dlende schist. Specimen 40119 is a | 
piece of this conglomerate, showing a 

i
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little of the matrix, The strike of | 
the schistosity trends north 70 decrees | 
west, I could not be sure of the dir i 
ection of bedding, North of this con— | 
glomerate belt which is not very wide, 
comes a greenstone complex made up of 1 

' fine and coarse greenstones. All of | 
these are very much sheared. Thése 
schistose greenstones were cut across 
by a dike of dolerite similar to that | 

eanlerusofon) of Keweenawan asé,which is well devel— } 
/ oped on the Lake where it cut the H 
schistose greenstones they were changed 
to hornblende schist. At least the pre—| | 
sumtion is that the intrusion of the 
dike must have aided some in the meta— 
morphism of the schistose sreenstone 

lite throush the hornblende sc) ist, as it 
is less metamorphosed away from than 
near the contact with the dike, 

40120 Specimen 40120 shows the selvage of the |] 
dolerite where it is in contact with 
the schist, 

Continuing farther north alone the | 
shore, we pass good exposures which 
show the coarse green stone which, in 
places, is very schistose, Upon these 
exposures one has a magnificent op— 
portunity of studying the intricate 

| manner in which these schistose areas i
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run throuch the massive rocks, In | 
places upon the exposure a perfectly | 
massive greenstone area was found which ff 
was, completely surrounded by schistose q 

fatfes which graded on both sides into 

: the massive greenstone, The coarse 
= sreenstones were seen to have been cut | 

| by greenstone dikes very much finer in 
grain, | 

Farther North and East of the above § 

described exposures, there are bare 
surfaces showing the interbanded green — | 
stone conglomerates, finer sediments, 

| 40121 of graywacke, represented by 40121, and f 

? 40122 slate represented by 40122, this last | 
i with some lisht cherty bands running | 

through it, The strike of the bedding | 
at this place is North 40 degrees west, 
the dip 85 degrees to the north, Two | 

ALK photographs were taken to show the 
°* ‘character of these exposures, Some of 

the exposures of the sediments on this 
4 shore, show some very marked cry li ns, | 

presumably due to the infolding of them | 
e in the greenstones fran which they have | 

been derived, It is practically im- 
possible to tell from the shore ex- 
posures, however, whether the inter- 

= banding of the greenstones and sediments | 
are due to infalding or to interbedding ]
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as of the sediments and Keweenawaz | 
flows, i 

After passing the area of shore | 

line occupied by the massive to schist— 
osé greenstones, which is comparatively | | 
narrow, we enter again an area in which | 
exposures of the sediments occur, These | 
various areas are outlined upon the | 
accompanying map of Lake Nepigon, I | 
find at one place a massive broad dike | | 
of Keweenawan dolerite with fine sel— 
vage, cutting across the Huronian sedi- 

40123 ments, Specimen 40123 is taken from 
an amygdaloidal fragment in the com 
glomerate which was adjacent to and 

; presumably metamorphosed bythe Keween— 
awan dike, This particular specimen | 
is now black, instead of having the 
normal green color of the rest of the i 
sreenstones, This change in color is 
probably due to the fact that, as a ] 
result of the metamorphism, black 
common hornblende has been produced, | 
Away from the dolerite the fragments in | 
the conglomerate are sreen, and have 
their normal characters, he sediments | 
continue,on to the north up to the next 

| island. _,Jo the north of these green- | 
a siomvwiit well developed ellipsoidal 

parting occur, These greenstones have
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been very much squeezed, and as a re— 
| x sult the ellipsoids are very much con- 

J? torted, as is shown in the photographs, 
The matrix between the ellipsoids hes 
been changed to a very dark hornblende 

Yuay schist@*'This is partly de to infil- 
tration of a sood deal of iron whicl 
shows upon the weathered surface, and 
aids in darkenine the matrix and the 
rock as well, The greenstones are cut 
by acid dikes up to 4 inches in width, 
Quartz veins are numerous, Associated 
with the ellipsoidal greenstones I find | 
the non-ellipsoidal, as well as non— | 
anygdaloidal basalts, They are all c 
changed here to what I would speak of 
as hornblende schists. The lava char— 
acter of the rocks is still clearly 
shown in some cases by the preservation 
of the amygdules, In general, these 
rocks remind me very strongly of the 
hornblende schists of the Vermillion 
district, which have been produced from 

5 the greenstone lavas by the intrusion 
of granites, 

As we continue along the shore, 
40125 acid dikes composed of rock like 40125 

become more numerous, The greenstone 
appears also to become more and more 
metamorphosed to hornblende schists,
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| 40126.40126, The fine and coarse sprain of 
these schists is probably dependent upon 
the original character of the preenston 
from which they were formed, 

‘ I was able to note acid dikes of 
two ages cuttins these schists, One, 

| the older, is a grayish granite varying 
j from a very dense rhyolite through fine 
; quartz porphy Tyee to a granite, this 

latter form of¢curring in the largest 
dikes, This sray eranite is also cut 

by a white granite which likewise in— 
cludes fragments of it, The dikes of 
both ages contain frasments of the green 
stone, Moreover the schistosity of the | 

S greenstones seems to have been at least 
partially developed before the intrusion 
of the dikes, for the frasments in these 
dikes are schistose, The schistosity 
of these fraginents does not, however, 
agree with that of the adjacent sreeny .- 
stone walls from which they were ama. 
Furthermore the acid dikes themselves 
are not at all schistose, : 

The relations of these dikes to 
each other, and to the greenstone ,and | 
the characters of the greenstone, can | 
be beautifully seen upon the largest of 
the group of islands lying off the coast | 

: | 
} 

iis = (ciao lian nial
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at this place, Here also one can very 
plainly see that. the ellipsoidal partoay 
of these creenstones szrades down into 4 
non—ellipsoidal portion, It seems very 
probable that this ellipsoidal portion 
represents the surface of the sreen— 
stone,:as has been emphasized upon pre—- 

vious occasions (1,c, U.S, Geol, Surv, 
dono, Vol, 36,) In some cases where 
the ellipsoids are very small and grad 
ually go over into the large ellipsoids 
it looks as though these smaller ellips— 
oids corresponded to the small slaggy 
pieces occurring upon the surface por- 
tion of the flow, the matrix between 
them representing the fragments of crean 

feclen/ stone produced by conteaetton among Len 
! ' thensetres after they were-sheered, and © ? 

mixed,with onesheuld—tiad G1sD a vary 
ing quantity of tuff¢—_ 

It was noted with some interest, 
that the massive portion of some of these 

flows had a structure which simlated 
| the ellipsoidal structure after the 

flow had been sheered and had become 
schistose, Such structure is produced 
in the following way; Joints cutting 
each other nearly at right angles, brok: 
the rock into rhombs. She@ring subse—



quent to this Lonastis round these 
rhombs, producing from them bodies whicl 
upon the surface have an oval outline, 
The main portion rewains massive, where- 
as the schistose portion is develoned 
between the massive parts and corres— 
ponds to the matrix in the normal el— 
lipsoids, Such pseudo ellipsoidal 
structures can be destinguished fran 
the nérmal ellipsoidal structure by the 
very narrow schistoge matrix which ex 
ists between the Sead by the fact 
that there is a very sreat recularity 
in the size of these Stet Further— 
more, in no case did I find any amys- 
dules present around the poriphery in 
these structures, whereas thay are very 
common upon the periphery of the normal 
él lipsoids, 

August 10th, Rained during the 
early part of the forenoon, Got starte 
at 10,30, Shore to the Northeast of 
the island has good exposures of rocks 
upon it, These rocks are black horn 
blend schists with ellipsoidal parting 
in them, cut by numbers of granite dike 

Deh (see photosraph). These dikes increase 
: foe. in quantity as we go to the north, and 

with this: increase there is a corres—
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ponding diminution in the quantity of i 
the hornbdelnde schist, From what I saw 
yesterday and have seen this morning, 
it seems to me plain that the hornblend 
schist has been produced from the green 
stone by the intrustion of granite, 

Continuing still farther north and 
east along the shore, the hornblende 
schist is found to be present only as 
included blocks of various size, and as 
stringers in the granite complex, This 
granite complex consists chiefly of a 

moderately coarse pink to eray sranite, 
} 40127 40127, which is cut by later dikes of 
r finer grained gray granite. Both of 

| these granites are very much cracked 
and veined with quartz, and coarse pes— 
metite, 

Bell begins his Laurentian upon 
the map a short distance south of where 
this complex begins, or, in other words, 
about where the well recoenized schist— 
ose greenstones end, These schistose 
greenstones with the associated sedi-— 
ments lying to the south of the Lauren— 
tian, he has included in his belt or 
Huronian schist, Upon the south border 
of this granitic area we find the rocks 
as a whole desidedly massive, After 
continuing ahout a half a mile north 

I
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along the shore, the mica gneisses both 
40128 fine and coarse srained (specimen 40128) 

begin to appear, end from there on 
these gnéisses are present along the 
shore in considerable quantity. This 
gneiss is complexly fanld d, and is cut 
by the gray and red granite, as well as 
by +#e basic dikes, The sneissic por— 
tion of this complex does not appear in 
the least as thouch it were derived 
from the metamorphism of a sediment, 
Ithas more the appearance of being an 
integral portion of the granite mass 
with its schistose character produced 
as a result of differentiation process— 
es, and movements in the sranite mass, 
In other words, I am inclined to con 
sider this granite and the associated 
gneiss as being an intrusive mass of 
younger age than the greenstones which 
lie to the south and which are cut by 
dikes of granite, 

When we reached the north side of 
the bay, I find, just Northwest of the 
last small island, an exposure of pink 

e| oz? sand ston€*which is separated from the 
last granite exposure by several hundre: 
yards. This pink sand stone is massive, 
heavy beddéd, and, above it, lies thin- 
ly bedded hbrowmish sandstone, The
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base of this sand stone is concealed 
under the water, The sandstone strikes 
upon this exposure North 25 degrees 
west, and dips 35 degrees to the south— 
west, Farther west, along this shore, 
and upon the end of the point, and also 
in a position that would be above the 
sand stone, as shown by the dip of the 
sand stone, there comes in a normal 
Keweenawan dolerite, This continues 
and forms a large point which projects 
off several miles west, The dolerite 
is exposed practically all along the 
shore, occurring here and there in high 
cliffs. This same dolerite continues 
to show in numerous exposures all around 
the west end of the point, and upon the 
south shore, After passing the peculiar 
shaped peninsula which projects north 
from this point into Vermillion Bay, 
we come again upon a sranite which lies 
to the east and under the Keweenawan 
dolerite, 

Reference has already been made 
to the marked difference in the topo- 
araphy of the areas underlaiw by the 
greenstone, and those underlaigy by the 

Beige Keweenawan, This same difference ex— 
' ists to a like extent or perhaps even 

greater extent, between the topography
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of the areas underlaid by the granite 
gneiss complex and the Keweenawan, The 
Keweenawan dolerite everywhere forms a 
flat topped hill or ridge which come 
down to the shore in steep cliffs, Suc! 
topography is in strone contrast with 
the low rounded hills which are develop— 
ed wherever the sranite-eneiss complex 
exists, Judging from the topography, 
the Keweenawan which has a gentle slope 
to the southwest and breaks off with 
rather steep escarpments to the east, 
ends, after extending inland for some 
distance, as indicated upon the map. 
Back of this, that is, east, the low 
toposraphy of the sranite sneiss area 
continues, ‘The presuaption is that this 
granite -sneiss area of Vermillion Ba) 
connects with that just south of the 
point formed by the Keweenawan dolerite, 

Continue on east along the south 
side of Vermillion Bay, as far as the 
first island where we camped for the 
night. Up to this point the granite 
predominates, The sneiss is very scarce, 

40130 40130 is a specimen of the coarse gray 
granite taken from the west end of the 
island upon which we camped,
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