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LAKE SUPERIOR DIVISION. 
————_+++—____. = 

INSTRUCTIONS. | 
1. Ordinarily at least two pages of this book will be devoted to one section. On i 

the left-hand page, place a map of as much of the section as has actually been seen. i 
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- Fr 
hatching cover as nearly as possible the areas occupied by the exposures. If the F 
tock is a massive one, but still more or léss‘plainly bedded, use the same sign with if 
a dip arrow and number attached, showing the direction and amount of the dip. i 
Denote ashaly 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 | 
taken t6 avoid confusing slaty or schistose structure with bedding, and in all cases 
where there is the least doubt about the true bedding direction, indicate it by a | 
query. To each exposure on the face of the map attach the number of the specimen | 
representing it. In mapping the section count each of the spaces between the blue 
lines as 100 paces, and twenty of these spaces to one mile, or 2,000 paces. Usually \ 
the southeast corner will be placed at the bottom of the page, or at the first black | 
line above the bottom of the page, and at the right-hand side. If, however, for any | 
reason, it is desirable to show portions of an adjoining section, the southeast corner 
may be shifted up, or the map may be turned around and the north placed at the left- | 
hand side of the page. The ruling of the left-hand pages is also arranged so that, | 
if desirable, a larger or a smaller scale can be used, eight inches, two inches, one i 
inch, or one-half inch to the mile. With the two-inch scale, the squares outlined If 
in black represent sections, and those in red, quarter sections and ‘‘forties,” while i 
the space between the blue lines is 200 paces. Sa 

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 i} 
side of the red line, after which give in order on the right of the same red line the | 
position of the ledges as reckoned in paces from the southeast corner of the section ih 

F and the dip and strike when observable, the latter always being expressed from the Ht 
north; for instance 4025, 250 N., 300 W., Strike, N. 78° #., Dip 50° S. Then follow ‘ 
with a full description of the ledge. When topographical maps are used for i 
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 it 
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 K 
size of 2 x 24 x # inches will be allowed, but in all other cases large-sized specimens, Lg 
trimmed to a size of 3x 4x 1inches, must be selected, in accordance with section 3, | 
chapter IV, p. 44, Regulations of the U. 8. Geological Survey. Specimens should 
not be placed together without protection in the collecting bag, as the fresh surfaces, | 
important in determining the character of rocks, are thus destroyed. They should 
be damaged by no temporary mark, but the numbers should be at once marked in | 
at least two places upon the inclosing paper or cloth bags. Specimens may be | 
permanently marked in camp by painting the numbers upon them in white upon a t 
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 oh, 
account of the examination of the region mapped in the previous pages, correlation 
of observations, sketches, cross sections, ete. 

5. Forward this note book assoon as filled as registered mail matter to C. R. Van : 
Hise, U.S. Geologist, Madison, Wis. 6—747
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28925 This is a specimen of the normal ; 

green schists from the dump of the I 

North Lee mine. This schist is, on @ . | 

~ i 
if 

|



| 
2 | 

i} 

the weather surface yellowish green. | 

| i] 
28926 On the dump I find pieces of a_brec- ff 

cia with ferrugingous material PURE i 
| fragments of jasper, green schist, 

vt ,gand a peculiar rock, see hand spec., | 
‘which has quartz in it in large grains, § 

This quartz may be either“phenocrysts 
or it may be a product of infiltration. 

Staal} prs fragments of the above mentioned 
rocks axe also%@%€@ with the ferrugi- : 

| nous material cementing the larger 
| fragments. } 

| i 

= 28928 This is a specimen of a rather fine 
1 grained breccia obtained from the 

dump. This is more ferruginous than 
the rest of the breccia fragments 

seen here. 

28929 This is the ore taken from the North 
Lee showing its association with i 
quartz: The quartz evidently owes it: 

| origin to deposition in cavities as i 

does also some of the ore. H 
| | 

| 28930 The normal green schist occurring il 

| in great thickness to the S. of the ii 

A North Lee is cut by a dike 5 inches 

| | 
i 

' | 
‘ |



| 
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3 t 

wide of a medium grained basic rock. i 

| This cuts across the schistosity of HW 
green schist and is itself fairly ii 
massive. 

7; ; 1 
@. 29851 To the N. of the North Lee the iW 

| green schist is also cut by a basic fu 

rock which ; while on the whole jg i 
very similar to the schist, differs H 
from it in that it is greener on the 

Utefp warered surface, coarser grained than 

the schist, and more massive. With- ff 
out giving close attention to the tH 

de rocks the discrimination would not be #i 

made. 
Are not these dikes just mentioned 

| connected with the bosses which form 

| the hills in the swamp to the N. E. 
and BE. of Lee hill? Do they not cut Hi 

across the jasper and thus form the | 

trough for the North Lee ore body? | 

It should be noted that this rock al- 

though very close to the schist and / 

jasper does not contain the jasper fi 

a 4-5. podies which are in a very fissile | 

28926 green schist, spec. 28926. i| 

y. I 
28932 There occurs here at the point lo- ff 

cated on the plat by the number a 

‘is . dark grayish green rock which is a 

i 
| 

j 

i
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4 } 
7 i 

somewhat schistose and which probably 1] 

} belongs with the more massive basic 
rocks just described as cutting the | 

t green schists. However I cannot get [fF 
) clear relations. The trend of the i 

= : : - 
T exposure is such as to cause it to | 

a eut across the jasper bands,and it i 
i =z | lies in one place next to the jasper 4 

\ in the way indicated on the accompany-— i 
| ing sketch. i 

i Yy { 
i} 4) 

\ Zz r 7 . * “ | 28933 Following this same spur to the N. | 
E. from Lee hill I find other expo-— | 

j sures of a rock very similar to 28930- 
r 31-32except that it appears to be 
| somewhat coarser and more massive. 
j Compare the sections from these specs. 

3 

| 28934 This is a specimen of the normal 

| jasper and ore from the North Lee. 

, 28935 This ts w/eig fraghental looking ‘ 
r jasper and ore from the North Lee. 

: 

28927 This specimen was taken from the a 

| feldspathic quartz porphyry which out- | 
| : | 

i crops in the Yard just Ss. W. of the 
~ ; 

{
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| Minnesota Iron Company's office. It i 
also occurs in the yard on the corner Hi 

| of the first street S. W. of the of-— fy 
fice and in the street. 

i 
in ¢ 

28936 This is from the greenish gray con- | 
glomeratic rock which outcrops in j 
front of the Minnesota Iron Company's i 
office. The slates and graywackes j 

crumpliéd by N. and S. folding show | 
| on the ridge in the main street of 

Soudan just W. of Church St. 

ay 

a 

be / 
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| Spent a couple of days getting my j 
monthly report and accounts ready and 
in visiting places in the vicinity of 1 

| Tower, Then went zt#to Allen's lumber 

camp intending to work from there S. 
ae W. out to the Duluth and Iron Range 

| Railroad, The object of this was to 
| trace out the boundaries between the | 

granite, the greenstones, and the ' 

sedimentaries, which it was presumed i 

would meet somewhere in this area. | 

W. 0. W. 7.74... 80¢..18. 0. Cl. Ra aes 
| From Allen's lumber camp at N. E. | 

aa corner of 23 ran W. reaching at the 
| above location the first exposure 

seen. This is a hornblende schist / 

similar to that seen §. of Ely which / 
there has resulted unquestionably i 
from the metamorphism of the ellip— 

j soidal greenstones. This schist is | 

cut by a medium grained gray granite 
which also includes pieces of schist 
along the contact. The area of the 

=> ledge exposed is small and it is possi- | 
ble that this may be but a big boulder. 

é | 
N. 10 W/Z7.Z S,. BE. corner Sec. 167 | 

e. 61h, 24. I find here a number of 

\ good exposures of a fine grained horn- 

* blende mica-schist similar to that de- ff 

4 rived from. the greenstones,. The band—ji 

| | 
_
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ing of the schists strikes a little S. | 
of E. showing some plication. Meh iH 
places iron has been infiltrated along | 

the shearing planes and this ferrugina—|# 

tion of the schist may have given rise- 

= to the report of the occurrence of jas— i 
per in this area. See Winchell's old | 
map. Running §. I passed over a num {ff 
ber of outcrops of similar schists at | 
one place where the dGrainage : had-been 

sufficiently strong to remove the very 

deep drift. ‘ 

\ The logging railroad cuts up the S. | 
western part of this township very ; 
thoroughly and I traversed the township 1 

! very thoroughly by means of these | 

roads. i 

28937 At the place located ##em the rail- [ff 
»f,.? road iteck in the S. E. 1/4 of the N. if 

E. 1/4 of Sec. 27 T. 61 R. 14, Phere . 
are a number of exposures of a horn- 

biende mica-schist.resxe. This con- | 

sists of alternating bands of coarse 

5 and fine material. These bands are 

cut by dikes of gray granite from 1-1/2 

inches to 3 feet in width. Examine& HH 

closely these sections and specimens | 

of this rock in order to see whether 

or not it does belong with the horn— | 

blende schists derived from the green- 

stone. If so, then the greenstone | 

ak ea ey 5 H
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boundary line must go §S. of here. i} 
How far I do not know. The area is if 
so deeply cevered with drift or else if 

consists for the most part of broad | 
open swamps in which no exposures are | 
to be expected, that I concluded it i 

best for this season not to attempt to |@ 
examine the area S. any further. if 

28937 
| 

Should this rock, 28937, prove to it 
be a schist derived from a sediment, | 
slate, or graywacke then it should be [{@ 
put with those rocks exposed on the iH 
railroad near mile post 92, and the | 

boundary line of the schist derived 
5 from the greenstone would go N. of | 

these exposures. After traversing | 
27 moved from Allen's campfonutin the f 

rainato Sec. 29 Were rain bound ) 
the following day and, the next day, 
in spite of the threatening appearance 
of the clouds took pur packs and tra¥— 

| ersed the sectibiyzine as shown on 

a the accompanying plat. The country ] 

traversed is either covered with heavy |] 

adrift in which no outcrops appear or 

| else is low ground, either swamp or | 

juste the level of the swamp. | 

i 
| 

NW. 1950 W...1740.8.. Bo cerner See. 

6: 2 Gla eo ao. At only one place 

iil



| eg 22 | AF ay-—|—. /9 Ae 
| 

| | reer abe. 

< < < x * < fe i a | 

| | SS 
QF 27 | 2@ Lt | FO LF < 

eee ree eee tree ters 
| | Me, | 

| 22 Bx Ie 3G | By 32 7 
| S 

: | Se 

’ 

BERET HEE ECE EE ATEL EAHA ee 

ime ee ee eee ete



. a | 

be 1 

did I find an exposure. This con- 1 

sisted of somewhat metamorphosed : 
though still clearly recognizable 
Slate and graywacke on which I could ; 

get no Biter reliable strike and 
aip. The rock seemed to strike to 
the E. and W. and to dip 656 to the 

N. This is practically a continua— 
tion of the sediments on the railroad | 
S. of mile post 92. This shows that | 
these sediments continue on down to if 
the S. ES as I anticipated. The lk 
country does not promise well, how- | 
ever for the finding of any contacts 
between the greenstones, these sedi-— | 

- ments, and the granite. The follow— § 
ing day followed the section lines | 

indicated out to the railroad, passing 

no outcrops whatever. From the rail-f 

road caught the train to Ely. 
i 

! 
i 
I 

li 

bre | 

5 | 
| 

| 1 
i 

| | | 
i
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Spent one day in Ely going over the 
mine plats in the office of Chandler 
Sore and visited the other mine offi- 
cets 4 

28938 Upon the map made in 1888 sediments } 
are represented as ocgurring on the 
point lying W. of the“$8% house and I 
projecting N. E. into Long lake in . 

Sec. 29 FT. 65-8. 2c. This is re- 
presented as having a conglomerate |: 

to the 8. with finer sediments to the i 
N. I visited this point in order I} 
to see whether or not there was a | 

' basal conglomerate here of upper sedi- § 
A ments mumndee upon the green schists ! 

and jaspers. I could not find a 1 
‘ conglomerate, The rock exposed | 

seems to be a schistose graywacke : 
interbedded with slate. The expo— 
sures are very much broken so that f 
IE could not be sure of the strike.of | 
bedding. The schistosity seems to I 

] run about N. E. To the N. E. along [ 
7 this point the graywackes unquestion—| @ 

| ably grade up into slate which strik—| 
es N. 45° E. | 

é 28939 So Re 1/4. BS E/4 See: 85, (8. 6S H 
i! 7. 38. These specimens of jasper : 

| | 

|



J, | 
| (VY A nore Bs —— 

showing the alternating bands of jas— J 

per and ore were taken from tng) hill | 
ples / #eem Cole and Donald's drill%A This 

f hill lies just N. of the road and is 
almost continuous with the large jas— J 

a per outcrops in 3. 80, ae = | 

! 

| 

~ 
| ‘ 
|



} ae cena 
tind 
sae 12 

g % il ae 

I tas = i e = 2; cant Moved to—dav awavu from Tir ‘os 4 pee : Mov ed to lay away from Ely. Sent | 
aa Leit 1 with Me compassman up through 

| Basswood to do some work there with 
| directions to meet me at Moose lake 

as soon as he could finish the work. 
&; With the rest of the party went from 

a4 5 a lings ie a a Ax: Yd hoe oe <n Sullivans bay throug farm lake up 
| the Kawishiwi river. The name of 

| this river according to Merriam, who 
j got the name from the Indians in the 

early eighties, should be Mishiwishiwi 
q. or Big Beaver House river. _0n the 
| way up the river visited the point 7 
| = 3 + r wT s.er ae 
| marked by Bayleys No.28137. This 

point is at the mouth of the Kawishiwi 

where it empties into Farm lake. The 

| rock here certainly seems like a meta— § 
| mory : fra al roek witt ine | 
| morphosed fragmental rock with gran- 
| ite pebbles in it. I am unable, 

| however, on this exposure to see ail | 

| the kinds of pebble enumerated by 

j Bayley. Is not this the Western con- 
tinuation of the same conglomerate 
which occurs on the islands farther 
up the Kawishiwi river E. of here? 

ons “awe ) Aarne ra ta wer 
* Is it not a basal conglomerate over— 

| lving the green schists and jaspers? 

! Is it not probable that, phis rock j 
' originally a sedimer eat extremelv 

originally a sediment{now extremely 

metamorphosed by the intrusion of 

| the White Fron eranite,Originally 

| connected around or #mem the green 
sto, SS a



| 

schists S. of Ely with the metamor— | 
phosed sediments, conglomerates, and i 
Slates S. of mile post 92 on the Du- ; 

luth & Iron Range Railroad’ the ; 
rock which originally occupied the i 

4 place between these widely separated 

outcrops, the one on the railroad and i 
the one on the Kawishiwi, having been i 
removed either by erosion or by the 

intrusion of the granite or probably } 

by both together? This conglomerate ; 

along the lower part of the Kawishiwi | 
river reminds me very strongly of the ; 
conglomerate seen farther up the river 

to the S. W. of Snowbank lake. Should ; 
not these sediments be connected? ; 

Continued up the Kawishiwi river i 

in a cold rain which made the moving a 
day very disagreeable. Camped +o—ttre H 
midway of the long portage on the [ 
river. Next day moved everything up | 
the river and into North Twin lake 

where we made our camp. The follow— : 

ing day went W. from the old logging | 

i camp along the road examining the out- 

sn crops of greenstone. This greenstone ! 

; shows very prettity Wi iipasesl part— 

ing which is so common throughout the | 

Vermilion Range an@ in addition to | 
this I find quantities of beautiful : 

spherulites. These spherulites wary : 

in size from minute ones in which a i 

7 i 
i] 

i



; 1s : 14 : i 

f radial arrangement cannot be seen 
macroscopically to those which have a 
diameter of 2-1/2 inches. In these 
the radial arrangement of the miner- 

| als can be readily observed especially 

‘ upon the weathered surface. Most : 
{ of the spherulites seem now to consist 
| of a chloritic mineral which has a 
i dark green O11 Syewes. aypennenes. Be 

a few cases theVJlighter colored miner- 
| al may prove to be feldspar. These 

| spherulites are arranged in a general 

| way in concentkic circles parallel 

| with the periphery of the ellipsoids. 

| The small spherulites occupy the peri- 

. phery, larger and larger ones appear- 

| ing as we approach the center, Upon 

' the weathered surface the interference 
of the spherulites with each other is ! 

very prettily shown. Very rarely 
are they perfectly round. In most 

cases they overlap,and in some cases 

we will have complete spherulites bor- 

dered by segments of spherulites. It 

is evident that they did not all be- 

“ gin to form at just the same time for, 

if such had been the case, everything 

being equal: ,we would get in cross séec- 

tion through such masses of spheru- 

lites a structure resembling that of 

| & honeycomb. As’ so6n as the origi- 

nal round spherulites had reached a | 

- sufficient size to interfere with each 

other they would gradually develop 

oot aee aaa Dea |
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hexagonal forms. These spherulitic 
greenstones are both fine grained and 
coarse grained, the ellipsoidal and | 
spherulitic portions being continuous 
wit +h non—ellinaciaal non—snheriu— 

litic greenstones. My idea is that 
the ellipsoidal spherulitic por- 

tion of the greenstones represent the 
surface of the greenstone flows or 
the outer portion of the greenstone | 
sheets Utifines are to be considered I 

fer /23 imtseerens. The greenstones are | 

ff fo y dikes of granite-porphyry. ; 

My chief object in coming in to this 
place was to begin at a place where 
jasper had been located on o of the 7 
runs of the previous 5 P and 1ttemnt | 

,O trace the jasper belt to the E. | 

‘ and W. found this jasper near the 
road, See the accompanying plat for | 

Location, The iron bearing formation | 

consists of black, white and gray | 

chert$which are interbanded with chlor- @ 

itic and hematitic bands. No true i 

brilliant red jasper was found in g 

this belt.The white and gray and some— 1 

“| times the black chert show a minute { 

panding which is very commonly obser- 

ved in the iron bearing formation of { 

the range. A chip of jasper was \ 

taken showing this character with the 

idea of studying 1¢ under the micros— 

\ 

}
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cope and attempting to find out the 
reason for it. The hematite bands 
are not present in very large quan- 
tities with these cherts. The for- 
mation is very much crinkled although 

f having in general an BE. and W. trend. 
q Mic IQ ane naan +¢% — . . re * LNnis jasper near the road nas green-— 

: stone lying to the N. separated from 
a) ck ‘ ae lil ce a aa: 5 = 
it by a depression about GO paces 

across. Immediately to the S. of 

the jasper and in contact with it oc- 

curs a mass of greenstone of a width 

varying from about 5 paces up to 15. 

To the S. of this lies jasper ane 
across an area of no exposure occurs 

wo! more greenstone, This greenstone 
continues on to the S. for a long dis- 
tance. From this point on the road 

the iron bearing formation was traced 

to the W. by zigzag lines back and 

| an forth across it. It was followed out 

: for about one half mile by means of 

: continuous exposures. In th sourse 

of this distance it had begun to bend 

i around to the S. W. slightly and then 

Se! all exposures were stopped a a swamp 

following a stream which ram with @ 

strong S. W. course into a lake. A- 

] cross this stream, that is on the W. 

q side, greenstone occurred in numerous 

almost continuous exposures. This 
greenstone cuts off the Western con— 

tinuation of the formation Soff off it is 

supposed to go due W. There’ is,-now-



a 

ever fully space enough for the for— 
; mation to bend to the S. W. and run 

across the lake. No exposures of 
jasper W. of the lake,having been 

found in previous years with which 
this formation could be’ connected, i 
did not attempt to follow it farther. 

The iron formation is cut by granite 
porphyry dikes similar to those which 

have been frequently specimened. AS 

the iron formation is followed to the 
W. I get it in close contact with the 
greenstone. Here the bands seem to 

agree in strike with the trend of the 

edge of the greengtone., This relas 

4 tionship one may Cevetee os pro~- 

duced by secondary deposit¥~of the 

jasper in the gree? stone or else as 

| the result of sedimentary deposition 

of the jasper on the greenstone. I 

| was unable however to find any clear 

cut sediments between the jasper and 

the greenstone. 

il 28940 N. 200. W. 1600. S. E. corner Sec. 

10. 7, Go. 2s 20. This specimen 

shows the typical bands of the iron 

formation. 
I now started at the road and fol- 

lowed the iron bearing formation to 

the KE. Just after starting E. I 

find a granite dike cutting across 

|
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| the strike of the jasper bands. The 
| strike of the jasper is approximately 

E. and W. Although the strike seems 
to be E, and W. there must be a number 

| of rolls for in places the greenstone 

5 goes to the S. almost far enough to 

| cut out the jasper. However it does 

not cut out-the jasper as, when the 

| greenstoneslying N. and 8S. of the 

iron formation approach each other 

| there is invariably left between them 
sufficient space for the formation to 
pass through. When in such case the 

exposures are wanting it is necessary 

to go only a short distance farther 

Se along the general strike of the belt 

| when exposures of the jasper wothe 

| again be found. 
At one place,shown on the plat,a 

| mass of greenstone about 2 feet wide 

| appears to go across the banding of 

| the jasper. The exposure was not 

| sufficiently good to enable me to be 

absolutely sure of the relations. 

This jasper formation was traced ve 

= the E. and found to bend up to the fr. 

The last exposures were found near 

| the BE, side of the S. E. 1/4 of Sec. 

10. The sun was obscured here by 

clouds and no farther work was possi— 

| ble for this afternoon. See Merrians 

work in vicinity of jasper and Twin 

! lakes for continuation of this belt, 

| |
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The maximum observed width of expo-— 

sure of the iron bearing formation in 
the belt traced out to-day was about 

75 paces. There was in all cases 

| opportunity for a wider belt, that is, 

mT the distance between the greenstone 

on the N. and the greenstone on the §&. 
of the belt was always more than 75 

| paces, running up at times to as high 

as 200 paces. I am inclined to 

think that the belt would average at 
least 75 paces in width over the 
greater part of its extent. 
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Moved to-day BE. into Moose lake, 
Then in the afternoon went up to New— 
found lake to study the relations of 
the granite, greenstone and the sedi- 

| ments occurring in the S. E. corner 
“a oF Sec. -16.-).. 64.8, Ss. 

28941 N. 250. W.. 50. S.-H. corner sec. 

et. Baa: RS This is a specimen 
of the coarse feldspathic fragmentai 
taken from a bold exposure overlook— 

ing a swamp which runs down to New- 

| found lake. This rock is unquestion-— 
{ h ably a fragmental. It is here inter-— 

- banded with fine grained slatey forms. 
| Is it not essentially the same rock 

as that -which to the S. W. of Moose 
lake is developed as sericite schist 

| with feldspar cores, and which looks 

under the microscope as though in 

some cases it was derived from a feld- 
spar porphyry? This coarse gray— 

. wacke while interbedded with the slate 
| has also patches of a graywacke in 

7 it which is coarser than that repre- 
| sented in the specimen. Interlami- 

nated with the slate there is found 

in places narrow bands up to 3 inches 
in width of a black chert similar to 
that seen in various places in the 

ll greenstone W. of te Moose lake. 
This jasper is conformable with the 
slates and seems to be a sedimentary
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band contemporaneous with the slates. 
It may possibly“Bbxa eter carbona- 

teous band. Such continuous jasper 
bands were not seen longer than about 

' 3 feet. They then thin out on the 
oe edges and disappear. The strike here 

| of the sediments is N. 70° E. and they 
have a dip of about 75° to the N. 
Lying to the. and slightly W. of 

5 this exposuretapout 100 ‘paces there 
ST occurs near the top of tne Big hill 

massive greenstone. This greenstone 

\ c is cut by a few red granite dikes. 

a 2 They are much smaller in size on this 
Sen 3 slope of the hill and in much less 
\~= S quantity than similar ones on the N. 

3 rv side of the hill whose characters 
\ 1.3 were noted in 1898. The intervening 

é XN space is occupied by drift and talus. 
| I attempted to trace these sediments 

: ; to the W. and to get the relations of 

1 . the greenstones to the sediments. 
. i 
& te 

Te te 

“DS! 28942- N. 125. W. 500. S. E. corner Sec, 
a4 16:8. 64 RO. As I followed the 

| sediments to the W. the distance sep- 

arating the sedimentary exposures fron 

!/ the greenstone grows less and at the 

| above location I find the two kinds of 

i wock in practical contact. The greer 

/ stone possesses here a somewhat schis- 

Ae : tose or gneissoid structure, This 
92} | 
|
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schistosity strikes N. E., S. W. 

Silicious infiltration bands follow 
along the lines of schistosity. This 

somewhat schistose greenstone is fol— 

lowed to the S. after a break of about 
20 paces by an exposure,ef about 10 
paces in width, of a conglomeratic rock 
The matrix is green and looks as t 

though it were derived from a green— 
stone, and in this there are pebbles 
of several kinds of coarse opaiseey 
dolerite. Some of these are very 
feldspathic. Others appear almost 

{ non—feldspathic. The pebbles vary 

in degree of coarseness also; in fact, 
there are some pebbles of very fine 

grained greenstone. Other pebbles are 

of a hornblende-schist, with silicious 

areas which resemblesin a general way 

some forms of rock which occur to the 

S. of this and are hereafter to be 

described. South of this conglomera- 

| tic rock there is an area of no ex- 
posures of about 5 feet. Then we 

28942 come to a rock like 28942 which is 

+ j followed to the S. by the graywackes 

and slates. In some places the con- 

glomeratic rock above described is 

followed directly by the sediments of 

which 28943 and 28944 are specs. 

28943 28942 represents a siliecified gray— 
“yad 7' waecke and 28944 the Rootes like 

-
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slate. There is no question in my 
mind but that these rocks of which 
specimens were collected are the same 

RESAL as the sediments like 28941 except 

for the fact that these have been 
“+ very much metamorphosed. To explain 

the cause of the metamorphism is an- 
other question. The occurrence here 
may be interpreted as follows: the 
great mass of hornblendic schist. like 

ASS#2 28942 is a large flow of greenstone 

which overflowed the sediments like 

28941 and incorporated in the brecciat— 
ed bottom portion fragments of this 

graywacke and slate, metamorphosing 

but slightly the main mass of the sedi- 
ments although alterating very con- 

(4 siderably those at the contact. The 
contact varieties seem to extend over 
an area of about 25 feet in width. 
The greenstone and the sediments were 

then intruded by the granite and the 
greenstone as a peeserme result of 

the intrusion of that granite and of 

; shearing was metamorphosed into the 

leks present schist. No cextects of the 

| granite have thus far been found in 

| these sediments so that the above ex-— 

ahifeiloy pianation does not seem to Wt "Le 2 — 

5 / oy ieee It would be curious to have 

the intrusion of the granite end just 

3 where the sediments began. This fact
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; tends to show that the present horn 
blende schist was formed prior to the 

| sediments, Another explanation in 

} agreement with these facts would be 
ae that the greenstone is the oldest 

rock, that it was metamorphosed and 

: then cut by the granite. Upon these 
rocks there was then deposited these 
sediments. The conglomerate at the 
base being derived from the greenstone 

E consists principally of course of 
\ greenstone fragments. Above these 

there was deposited the finer sedi- 
ments. The difficulty with this 
theory is that the conglomeratic rock 

. is of somewhat ‘doubtful character. 
It does hot show the most unmistakable 

; conglomeratic features. It may be, 

in other words, a breccia although 

,| it is not believed to be such. More— 

. over how can we explain the silicified 

metamorphosed condition of the lower 

‘ part of the sedimentary series? This 

is so strik¢ingly connected with the 

sediments and the greenstone that it 

certainly seems to bear some relation— 

ship to the two. Can the fact that 

it lies along the line of contact, the 

plane of separation, in other words, 

‘ between the two, warrant us in con- 

‘ sidering it as due tc the action of 

= infiltrating solutions? It looks
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strikingly like the result of an erup-— 

tive contact. The difficulty with 
the consideration of the sediment as 
a series younger than and overlying 
the greenstone is the fact that the 
basic conglomerate is so quickly fol- 

lowed to the S. by suc} a very much 

more acid sediment as is the gray— 
wacke, The sediments near the con— 

tact with the schists are very much 
plicated but a dip of from 60°— 70° 
to the N., that is down under the 

schists, can be readily discerned. 
Phere can be no question as to the 

sedimentary character of the rocks 

28943 represented by specimens 28943 and 

28944 28944, I can 1 low in the field 

the gradations between the normal 

graywackes and slates and these rocks, 
Following the sediments to the Wy 

they become more chloritic, that is, 
chioritic bands begin to appear among 

the sediments and alternate with them. 

These normal sediments have become 

very much less in quantity by the 

time we have reached N. 175. W. 750. 

§.-Bs- corner Sec. 16,1. 64.8.9. 

At this location I find an exposure 

of massive greenstone which is separ- 

ated from the greenstones to the N. 

by a narrow belt of the sediments 

about 20 paces wide. These sediments 

i are here crinkled into synclines which
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plunge to the E. It looks to me as | 
though there was here a syncline of 

the sediments plunging to the BE. ane 

wrapped. around the greenstone which 
represents a small anticlinal core, 
See plat. At one place among these 
sediments I find a narrow band (sheet) | 
of spherulitic greenstone infolded in 
a syncline of these slates and gray-— j 
wackes which is only«8 feet across 
from W to a The axi of this ex i SOM Ws GO . axis of this syn- 

cline strikes te—-+*e EF. and W. and 

plunges #. at an angle of about 60°. 
rae 

| 
3 | 

28945 N. 200. W. 900. S. E. corner Sec, 
hay 16, °. 64, 8,8. Here the sedimen-— 

} tary character of these rocks a@ not 
| so clear. If they are sediments, 
| they are in very much metamorphosed 

| econacition @rtcharpester with the 

greenstone lying bothctocthecN. and S. 
with but a short distance, not more 
than 50 paces, separating them. I 

1 believe them to be sediments and in- 
terpret their relations to the green-— 
stones here as due to close infolding 
of younger sediments, with the older 
greenstones or elsée*interbanding of 

sediments and flows or sills. The 
specimen is one which I think repre- 

{ sents ‘2 metamorphosed graywacke. 

tf
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| W. of this place the exposures are 

fewer and when found are covered with 
moss so that on my former runs W. of 
here it was not possible for me to 

discriminate between the kinds of 

4 rocks with any degree of accuracy, 
T hence I have not attempted to follow 

this belt out farther. OTe 
Running S. along the retin line 

| I passed over hornblende-schists to 
| the 1/4 post. This line had already 
/ been run in 1898 & that from here 

to the lake I did no mapping. The 

‘ene / formation boundaries upon this hiil 
OuU-Y/ can, I believe, seem be put in anprox- 

i f/ imately on account of the fact already 
| . stated that the « osures are so poor 

and the metamorphism is so great that 

it is difficult to make proper dis- 

ecriminations, 

e 

: ‘
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| Left Moose lake this morning with a 
compassman and cangeman and traveled 

Sthrough Twin lakes 4H E. through the 

Kawishiwi river. Crossing the port— 
age just W. of Sec. 17. T. 63. R. 9. 

| on the Kawishiwi river I see a dike 
of gabbro cutting the granite. The 

contact between the granite and gabbro 
must lie only a short distance to the 
S., as after leaving the E.“end of 

i the portage I find granite on the N. 

‘ shore of the river and gabbro on the 
: S. snore. These relations continue 

for some distance. The last. seen of 

the granite is as it projects, asaa 
| point, E. into the river. The WN. 

t main shore of the river is found from 
here on for some distance to be made 

up of the much metamorphosed ellip- 
| soidal greenstones. These are now in 

i] most cases micaceous and hornblend¢e 
| rocks with aces ef a distinctly 

| schistose character. The ellipsoidal 

1] structures are, however, still present 
and enable one to recognize their 

: original characters in the field. Just 
a EB. of the M. C. of the Sec. line be- 

| tween 19 and 20 T. 63. R..9.,and about 
100 paces §. of the corner there is 
an exposure of a conglomeratic rock 

whose relations to the greenstones are 

not here recognizable. This conglom- 

” eratic rock bears a striking resem— 

blance to that seen on the islands in
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the Kawishiwi river about a mile W. } 
of Dead#fan's portage, The character 
of the pebbles in the conglomerate | 
cannot be readily determined for the i 
conglomerate has suffered Sage com 
plete metamorphism, The pebbles ap- f 
pear for the most part to consist of 
greenstones and are most probably i 

| fragments derived from the greenstones 
lying to the N. 
Starting at this M. c. I went N. to | 

| the corner and from,there FE. and then } 
N. along a Zigzag 4ti-as shown on | 

l kn the accompanying plat. My object in 
sott h u.29-RIae this run to-day was to find out, | 

4 if possible, the area covered by the | 

sediments and greenstones netetively, } 
! and to determine their relations to | 
! each other. Running E. along the 

Sec. line I was almost continuously 

on ellipsoidal greenstone. The con- | 
glomerate however outcrops about 150 | 
paces S. of the section line near the | 

river at the place shown on the map. | 
After running E. 760 paces I ran N. } 

still passing over the ellipsoidal 

| gree? stone. i 

MN. S70. W... 2220. Seé. 27.07.6358. i 

| 9. At this location I reached the | 

contact of the ellipsoidal greenstone 
and the sediments. The contact | 

|
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trends N. 80° W. and agrees with the 

banding of the sediments. The dip 
appears to be vertical. From the 
greenstone going N. the sequence is | 
fine grained sediments grading to the 

N. into a fairly fine grained con- | 
glomerate’ and this is followed by a 

dark conglomerate apparently consist— 
ing essentially of greenstone pebbles, | 

and this by ellipsoidal greenstone. } 
In all tne gedigents ave about mates | 
inl path (pelle 346 7 The area 
occupied by the sediments is about 30 
paces wide from N. to S. Both of | 
these kinds of 20 ORS LE it aaah 
metamorphosed into mica—schists. | 

5 Some of the pebbles in the conglomer— 

ate are recognizable as greenstone and Jf 

veined quartz. The characters of 
the others,on account of the metamor— 
phism, could not be determined. How-— 

ever the greenstone pebbles predomin— 

ate. I followed these sediments to ! 
the W. and N. and in one place there } 

is a mass of ellipsoidal greenstone, 

(2 feet wide, which seems to cut across | 
the strike of the sediments. Tt 1 
trende N. W.. 8. 3. This relation-— 
ship, it is true, might be produced 
by infolding, though possibly we have | 

here an intrusive dike. I followed 
these sediments to the W. as shown on 

the map. From here the ground slopes 

down rapidly into a low area in which 
apparently no exposures exist. Having
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{ already made a N. and S. traverse to ) 
| the W. of this without having found | 
| the sediments, I have drawn in the | 
| western end of this tongue only with | 

approximate accuracy. It is a nar- i 
| row beit however and the presumption 

: is that it does not go very far W. 

| After leaving these sediments, con- | 
tinued N. over the ellipsoidal green- J 

} stones again. 
i 

| 
N. 620. W. 1200, Sec. 17. 7. 65..R. 4 

| D:, Here I came again upon exposures i 

of unquestionable sedimentaries. The | 
| conglomerate at this place contains | 

¢ medium grained granite pebbles in it 

| although the greenstone pebbles are 

the predominent ones. Associated ! 
with these conglomeratic rocks there 

| are some finer grained phases of sedi- 

} ments, The strike and dip could not, | 

| however, be determined accurately. } 

| The schistosity in the sediments \ 
} strikes N. 70 &, These sediments 

and the adjacent greenstonesare cut 4 
# by a dike of greenstone trending N. E. 

S. W., which is of different charac— 
ter from that of the ellipsoidal green- 
stones and is evidently younger than 

both of the rocks cut. From the 

point located above I went W. follow— ! 

ing a zigzag line mapping the contact 

between the sediments and the green=— 

stones, This contact is a very ir
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regular one when looked at broadly and . 

shows that the sediments are infolded 

in the greenstones in a big syncline 

which opens out to the E. The W. end |@ 

of this syncline shows plications. 

;| Slates and very fine graywackes are j 

the sediments which predominate al- 
though in a few cases adjacent to the i 

greenstones the +e-268 foundagonglomer— | 

atef, consisting of pebbles derived 

from the greenstone which grades up 
into finer grained sediments. The f 
conglomerates lie for the most part up j 

on the S. W. limb of the syncline, 4 

none having been observed upon the N. 

7 limb. This may be due,however, part— |] 

ly to the fact that the contact on 4 

the N. limb was followed for a very 

much shorter distance than was that i 

of the S. Linb. The following are 

the detailed notes taken at various i 

places around the contact line. i 
| 

N. 1400, W./465. S. E. corner Sec. j 

: 17. 7. 68. RB. 9. Here the green- 

stones and the sediments are very { 

close together although the actual 

contact is covered. The sediments 

have a very marked schistosity strik- 

| ing N. 759 E. I cannot be sure of 

d the bedding. Along the edge of the 

exposure nearest the greenstones bands



j of green schist are interlaminated | 

with the sediments and have the same 
| strike as the schistosity of the sedi- 

ments. The greenstone along the con- 

tact is fairly fine grained but RE? j 
== much more massive as it is followed to 

| the N. 
\ 

| 
N. 500. W. 1490, See. 17... 2. 65. Re i 

a. At this place.there is a small 
area in the er Cee ich has been 
discolored by the infiitration of 

iron. There is no jasper here and 
it is a clear case of infiltration. 

5 wpon Winchell's map Iron ore locations 
are given in this vicinity. I have 

thus far seen no jasper in the green- 

stone either at this place or to a run 

made W. of here in 1898. 

28946 N. 2450, Wy 2575... S83 E.. corner sec, 

Po 2s 6S. 8 Here I got an ac-— 

tual contact between the greenstone 

« and the sediments. There is a gra— 

dual transition apparently from the 

ellipsoidal greenstones into the 

sediments. Starting at the N. where 

the characters of the ellipsoidal 

greenstones abe clearly recognizable 

| ana following it to the S. I find it 

~ becoming more and more schistose and
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with a few leet, weathering gray 

Seduiudi Like the sekists appearing in it. | 
These bands become more and more nu— 
merous until finally one is standing 
unon sediments in which there are oc-— 

= casionally schistose bands. These 
schistose bands seem to consist chief- 
ly of chlorite and it is probable that 

those bands in the sediments are for 
: the most part, if not altogether, the \ 

result of secondary infiltration. The 
speciner shows the contact between 

these rocks. 
The contact line between the sedi- 

ments and the schists is a more or j 
. less irregular one though trending in { 

general N. 85° W. This zone inter-— j 

mediateg between the mass of ellip— 
soidal greenstone and the clear cut 
sedinents e&& exposed here for a width 

of about 25 paces. The sediments 

vary from fine grained slates to beds 

which are findiZy conglomeraté. Their 

characters are clearly recognizable. 

The conglomerates hereare fine grained, 

more properly speaking perhaps, are ' 

graywackes and no pebbles of green—- 

stone coulé be recognized in them at 

this place. The occurrence is simi- 

lar in respect to the contact, of the 

sediments on the &. nude of ei shke 

Mungie jake with the eli4psoidal green- 
a ve f.
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stones forming the Twin peaks. The | 

sediments here N. of the Kawishiwi are 
Ll o¢ quartz veirfea which agree in trend 
Y with the schistosity. S. of the con- 4 

tact small basic dikes are rather nu- il 
7 merous and cut across,.the sediments i 

in all directions. Segessloa ikes were q 

specimened in 1898, 

| 

N. 1440, W. 1800. §. E. corner Sec. i 
£7 E65 ty This locates the 

W. end of METH inents and at this | 

.| point their relations to the green— i 

bie stones are well shown. There is here § 
Nae a small syncline of the ediments sur- 

rounded ,.by schistose greenstone on | 

this schistose greenstone grades up 

into the massive greenstone. The 

syneline is about 10 feet across. on | 

the N. linb of the syncline the strike 

of the sediments is S. W., N. BE. On 

the S. limb the strike is N. 70° HE. 

The strike of the sediments bends 

around at the W. end of the syneline 

joining these two and giving a small { 

fold the strike’ of whose axis is N. 

G0 E. The pitch is very steep about 

soe to the E. 

yn. 1280. W./775. SAiGr. Sc: L¥-.638=F7 
ie ca oueereaas Here bands of greenstone 

f 
\ 

|
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| 
conglomerate striking N. 25° W. and 
dipping 70° BE. lie on top of the el- 
lipsoidal greenstones. The pebbles 

| are practically all of them similar 
| to the underlying greenstone. The s. 

‘ side of the synclinal fold was fol- 
| lowed back to the F. and kus similar 
y @reenstone conglomerates wees found 
| grading to the N. E. into the normal 5 

| sediments. 
| The sediments seen in this synclinal 
| tongue are for the most part very fine 

| grained and weather with a light buff 

| erust. When broken they are gray or 

blueish gray. They are very commonly 

spotted and resemble the so-called 
spilosite, the spotted contact rocks 

of the diabase. Bayley has collected 
a number of specimens of these rocks 

farther to the E. so that I took none, 
i Are not these spotted rocks here the 

| result of the contact action of the 

gabbro which now outcrops nearly three— 

quarters of a mile S.? Presunabl¢ 

this gabbro at one time extended much 

farther N. than it does now and proba-— 

bly overlay the area in which these 

rocks are now exposed. Hence it would 

not be necessary to consider that the 

contact action of the gabbro had affect- 

ed rocks three-quarters of a mile away, | 

for it might have been only a few be 

feet vertically above these at a much 
earlier period, These spotted rocks
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certainly could not have been produc— 

ed by the intrusive action of the 
small dikes which cut through them. 
With a view to determin@this, obser— 
vations were made as to ‘the relations 
of these spots to the dikes. No re- 
lationship was observahle, the spots 
never appearing to increase in quan- 
tity as these small dikes were approah- 
ed. 

After having traced out the W. end 
of this syncline ran to the river and 
then went E. into the S. E. bay of 
the Kawishiwi in the N. W. 1/4 of Sec. 
£5. f, Go. Bs Be Coming up the Ka- 

Z wishiwi I find that the gabbro con- 
tinues to occupy the S. shore with 
the metamorphosed sediments and oc— 
casionally some gabbro upon the N. 
shore, Regan at the narrows and ran 
N. along the section line between 
Secs. 16 and 15. For about the first 

: 800 paces the exposures were for the 

most part conglomerates which had been 

extremely metamorphosed by the gabbro 

although still showing their sedimen— 

F tary characters, Farther N. then the 
fine grained sediments began to out— 

erop in splendid exposures. These 

slates and associated graywackes are 

exactly like those observed the pre- 

vious day to the W. of here, The 

: spotted character noted yesterday is 

almost uniformly present and is very 

characteristic for these slates.
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| They are much contorted. The general 
strike is to the N. 45° W. with a dip 

| of 80° to the Ss. The line connect— 
| ing with this having been run pre- 
| vious to this year from the N. I 

- stopped 500 paces N. from the corner 
| between Secs. 9 and 10 and then ran 

| E, one-half mile continuing in the 
sediments. In the S. EB. 1/4 of the 
S..¥. 2/4 of See. 30. 9.65. Rk. 8 
there is a small lake which has been 

omitted from the topographical maps, 

| N.. 300. W. 1975. 8. B. corner Sec: 
“ AOS eds Oe egies: Here the plicatiors 

| of the slates into minor ante and syn- 

clines is very noticeable. The axes 
| of the plications strike N. 70° W. 

and are nearly vertical. 

The eahhy recognizable massive gab-— 
bro occurs in large outcrops about 
100 paces S. of the S. 1/4 post of 

| Sec. 10. T. 63. R. 9. and continues 

on to the §. The last exposure of 
fe slate was observed 200 paces N. of 

| this 1/4 post. The line of contact 
evidently lies between these two 

| points. 

} 

po 
|
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a | Started in at the N, E. eemner of 
| Seo. 22, 1. 6%, 2.9. and ren S.— tne 

line goes through green timber con- 

| sisting for the most part of balsam 

| and spruce and the exposures, although 
aN fairly numerous, are covered with 

moss so that the character of the 
eS | rocks cannot be very readily deter- 

mined. Near the corner the slates 
are exposed. Going farther S. the 

conglomerates and graywackes begin to 
appear. After going 400 paces Ss. I 

ran W. and then zigzaged to the S.W. 

| studying the sediments exposed along 

| the line. The conglomerate is full 
as of brilliant red jasp¢ ebbles in 

\ addition to the black and white chert 
pebbles, and contains also granite 
with large quartz ey@s and also long 

| flat schistose greenstone pebbles. 

Some of these are 3 feet long and 4 

/ inches wide tapering at the ends. 

oe | Many of the jasper pebbles are banded 

and hese bands run parallel to the 

length of the pebbles. Pebbles of 

dy veined quartz are common as’ are also 

} a fine grained purplish weathering 

porphyritie rock of which specimens 
were taken in 1898. This conglomer— 

ate is schistose and the strike of the 

schistosity is N. 45° E. This cor- 

responds to the strike of the long 

ay directions of the pebbles which is 

| likewise that of the bedding. This 

| conglomerate seems to grade up to the 

| N. into fine grained slates, which are
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now sericiteGand yraywacke, which or 
the lake shore are very green and 
schistose, These have in some cases 
at least been called green schist 

| although they are clearly normal sedi- 
Cy ments. The strike of thes slates 

is N., 60° E. The graywacke of the 
series here shows very prettily athe 
bedding. In some places the long 
direction of the pebbles was seen to 
agree with the schistosity which cuts 
across the bedding. [Thus at one 
place the strike of bedding was N. 

10° HE, and of the schistosity N. 30° 
E. A very pretty case of a slate 

=» pebble folded around a pebble of jas— 
{ per was seen. he slate had nthies 
a ———— the pebble and was cracked op- 

wae e-em) by tension and compressed on the 

concave side, It was bent around 
@ so as to agree with the |; eral strike 

of the bedding. 

Going to the W. and S. the strike 
of the bedding is found to change to 

| the N. 10° W. with a dip of 60° to 
d> the E. Moreover the typical conglom-— 

erate disappears and the graywackes 
and slates increase in quantity with 
an. occasional band of pebbles in them. 

The graywacke is made up chiefly of 

round feldspargs in a green matrix. 
The variation in strike of the sedi- 

* ments is shown on the accompanying 

: map. Specimens of this conglonerate 
and of the sediments were taken in
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| 1898. 

1200. W,. G58. See. 22. T. 65. 

R35 After passing over the normal 

conglomerate, graywacke, and slate I 
reached at this place a schistose con- 
glomeratic rock in which the pebbles 
appear to be of one kind, a medium 
grained porphyritic green rock. The 
phenocrysts are of feldspar, cf. .N6.5 

27?8&>?. from note book for 1898, * 
| The long direction of the pebbles 

} agrees with the trend of the schis- 
i tosity which is N. 35° E. This rock 

4 grades to the S. into the normal con- 

glomerate with granite pebbles al- 
t though the granite pebbles are not 

very prominent and not so numerous 
here as in the rocks to the E. At 
N. 1100. W. 650. the strike of the 

] banding is N. 10° BE. The pebbles here 
} are of green schist, white, gray, and 
| black chert, and red jasper, with 

i] purplish porphyritic rocks which were 

specimened in 1898. No recognizable 
granite pebbles were here found. 

N. 775. W. 975.8. EB. corngr sec. 
22. 7. 65. R. 9. Here a ERE oike 
is found cutting the sediments. After 

i leaving the conglomerate whose char- 

acter is clearly recognizable, I go W.
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and 8. over a rock which has a fairly 
uniform grain, greenish in color with 
occasionally a pebble like area 
through it. It has somewhat the 
appearance of some of the graywackes 

+ which one finds in this area esnecial-— 
ly those graywackes which,are made up 
for the most part of fainite large 
feldspargs. These resemble very 

f strongly certain of the porphyritic 
| rocks which occur W. of here and not 

very far from the portage from Moose 
lake into Flask lake. Moreover peb-— 

| bies similar in general appearance to 

this rock have been observed in the 

4 conglomerates. In fact the pebbles 

occurring in the conglomerate mention-— 

z ed above as consisting of pebbles for 

the most part of one kind resemble 

these very strongly. Is not this a 

rock identical with the porphyry 

which occurs occupying large areas 

w. of here and which is probably older 

than the sediments instead of younger 

and cutting them as was supposed to te 

oh the case? Specimeng ,of this rock _ 

were taken in 18982""" The area occupied 

py this rock whose characters I am 

unable to determine in the field is 

approximately as outlined on the map. 

0s 

= | 28947 N. 500. W, 1500) Sec. 22. T. 65. R. 

9. Here I come to an exposure of
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the purplish porphyritiec rock which 
occurs in numerous pebbles in the 
conglomerate to the E. This con- 

q glomerate consists for the most part 

of the pebbles derived from this rock. 
oh The matrix from these pebbles seems 

to be made up chiefly from feldspargs 
which are probably also derived from 
this rock. It is possible that this 
rock which I have taken to be a con-— 
glomerate is really a sheared por-— 
phyry. Shearing along fracture plan- 
es at 45° to each other give oval to 
round areas which on the weathered 
surface give a conglomeratic appear- 

+ ance to the rock. This porphyry 
contains some irregular fragments of 
fine to coarse grained greenstone. 
It must evidently be younger than 

| some if not the majority of the el- 
lipsoidal greenstones of this area 
and possibly with them forms the 
complex from which the sediments were 
derived. N. of this feldspar por- 

| phyry there lies a greenstone which 

4 varies from@fine to coarse grained. 
Although in contact with the porphyry 
relations could not he determined. 

The contact is presumably, eruptive, 

and probably with the porphyry intru- 

sive in the greenstone. The top of 

\ the hill to the N. of this is occupied 
7 by a greenstone probably a variety of 

that occurring to the §S. Phe Hs
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Slo7 of this nit) wn to ti lake 

is very steep. Along it there is 
i exposed a very rotten slatgy rock | 

which I presume is a true slate. 
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While I had been doing work on the 
: Kawishiwi, at other places Leith has 
' been tracing out the boundaries be— 

tween the sediments and the greenstores 
just S. of Moose lake. Visited this 

— area with him to-day in order to try | 
and straighten out the relationship 

} between the sediments and the green— 

stones. We revisited together the 
area mapped by him as slates which 

show a synclinal structure with con— 
; Zlomerates upon the N. grading to the 

: 8. into slates and with the conglom— 

| erate coming up on the S. limb. Sim- 

ilar conglomeratic rocks apparently 
> lie in the western continuation of 

' this syncline. The syncline opens 

; to the E. and has a trend of approxi- 
mately E. and W. See Leith's notes 

| for details. 
: Was also shown the feldspar porphy-— 

ry which here had what appeared to me 

| to be an eruptive relationship to the 
| sediments. This does not agree with 

[ my own experience to the H. where I 
7 found fragments of it lying in the 

i sediments. I could find no proof 
here of the fact that it was, however, 

: older than these slates. Now visit— 
| ead the contact between the conglom— 

I erates and the greenstone. There can 
a! be no question here as to the rela— 

} tionship of these rocks. The con— 
} glomerate has been derived from the 

greenstone containsng fragments of
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the underlying greenstone. One can 

match numbers of these pebbles with 
the greenstones. The conglomerate 

is made up for the most part of frag— 

; ments of greenstone with numerous 

3 pebbles of black and red jasper and 

: some veined quartz. The jasper peb- 

bles show almost uniformly a concen- 
; obrolay tT1d, wee therang plac teen the outside 
a and red in the center. The black 

i color of the jasper is caused by the 
; iron existing as magngétite while in t 
, the red jasper it is present as hema-— 

tite, Were the pebbles originally 

\ red jasper and is the exterior zone due 
- to a process of reduction in the zone 

i of deep burial, or was it originally 

F black jasper and is the red center due 

. to oxidation in the surface zone of 

i weathering? The first seems to be 

| the easigse method of explaining, the 

[ zonal structure although it is Atre- 

i verse of the process with which we ar 

! accustomed to deal. 

4 G50 

: SL eid ee as0/8.E. corner Sec. 32. T. 64. 
Rig2 os iere are sediments, the con— 

glomerates, graywackes, and slates, 

which consistcessentially of pebbles 

: of greenstone, some showing amygdaloi- 

dal characters, others being without 

i these; some being fine grained and 

} others massive. No granite pebbles



I 

| 47 
| 

= 

were observed in this conglomerate, 
| although veined quartz is present with 

some pebbles apparently of slate or 
\ of schist whose source is unknown. 

Going to the S. from the contact we 
passed over numerous exposures of 

T greenstone. The gradation from the 
ellipsoidal fine grained greenstone 
into medium grained greenstone and 
this into the very coarse grained 

! greenstone can be observed in a number 
of cases. It appears as though these 
ellipsoidal forms of the greenstone 
occupy the N. and S. sides of either 
large flows or sills, presumably flows, 

I the centers of these flows being natur- 
ally of a very tuck coarser grain. 
Lying to the §. of this eragl ereen- 
stone mass over which one passes for 
a long distance, there is a narrow 
belt of sediments similar in general 
appearance to the sediments which we 
find to the N. of this greenstone. 

| Have we not here an anticline of the 
| greenstone with the sediments derived 

from it lying to the N. and S.? In 
1 fact a double anticline Yas the green- 

stone continued to the S. of this 
small sedimentary belt and wes in its 
turntRes followed by sediments. 

B8o+6 S. 2050. BE, 9565 from the M. ¢€.—on 

1 Moose lake between Secs. 28 and 29, 

|
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| This locates the narrow belt of sedi- 
| ments from 50 to 75 paces in width, 
| which is bounded on the N. and sg. by 
| the greenstone. This belt connects 

on the W. with similar sediments thus 
: giving a strike somewhat N. of W. to 

} the belt. The width of the exposures 
of sediments varies very slightly. 

| At the above location I find in the 
conglomerate a narrow tongue of green— 
stone. In the conglomerates these 
appear to come from below as I cannot 
connect them laterally with the green- 
stone, Some of these show a coarse 
center with finer sides apparently, 
juéging from this alone, having intru— 
sive relations with the conglomerate. 

Le m r wo 95a a pouch akaterh + Figd. The followinfJts a rough sketch to 
id illustrate the association of the 

greenstone and the sediments at this 
place. Going BE. farther along the 
belt we find a place where lying upon 
the greenstone to the S. there is a 

| small mass of jasper about 2 feet in 
width, and immediately unon this over— 

| lying it to the N. there is found the 
conglomerate with pebbles of green— 

| stone and of jasper in it. At this 
place the relations of the rocks as 

fey <7 Mapped* appear to result from infold-— 
“ ing and I am strongly inclined to 

| think that the intricate relations 
7 mentioned above are the result of in— 

|
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| folding. A large scale sketch show- 
| ing the succession from the green— 
| stone and jasper into the conglomer— 

ate has been made by Leith, and in 
| his note book will be found the de- 
| : tails carefully noted. 

28949 S. 2700. BE. 1500 paces from M. G. on 

F Moose lake between Secs. 28 and 29. 
This is a specimen of the conglomer— 

| ate or of fine tuff which lies next 
| to the greenstone and is infolded 

with it. The result of this infold-— 
ing, which can be seen well at this 
point and just W. of here along the 

| belt, is that the greenstone and sedi- 

ments occur intimately associated with 
S¢Her in irregylar patches, and just 
at this point4t would be practically 
impossible to determine the relations 
between them. However, having traced 
the belt one is certain of the rela— 

| tionship. A little bit farther W. 
of this point the conglomerate con— 

{ tains numbers of pebbles of a purplish 
black felgsitic rock. This appears 
‘o be to me; the same as found just W. 
of here in 1898. cf. spec. No.27TsSKAE. 

This belt of conglomerate was traced 

f out to the EB. for some distance further 

put owing to the lateness we had to 
give up the tracing of the belt for 
this day. Then we waited two days
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on account of the rain hoping fora 
chance to trace the belt further. On 
the third day moved in the rain farther 
E. not considering it worth while to 
remain longer at this point for the 
purpose of tracing out this belt which, 
although desirable I did not consider 
necessary. The work of this and pre- 
vious years has shown sediments in 
practically continuous masses to the 

E. of the point where we stopped 

tracing this narrow belt! I am cer- 
tain that this belt will join the main 
mass of sediments lying to the E,. 

The areal BGronins will +ren show 
j in this vicinity at least two large 

anticlines of greenstone trending to 
the S. of BE. separated by a narrow 
belt of sediments, and with sediments 
wrapping around their EF. ends and N. 
and S. sides. Just how the green- 

stones and sediments connect with the 

greenstones and sediments to the W., 
that is, with those around the Twin 
lakes and Pine lake and especially 

j how the boundaries would run in the 
area still farther W., must remain un- 
known. There is no doubt in my mind 

put what, if the exposures were suf- 

| ficient, a great number of anticiines 
| of greenstone with intervening syn- 

Clines of sediments could be traced 
out between Moose lake and Ely; and 

the same thing could be done farther 

W. of Ely. However, as the expo-
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| ures are not sufficiently good it 
has been possible to trace out only 
a very few of the folds. 
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