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Conclusions | 

As a result of the reconnoissance @ 
| made of Nepigon Lake area, I find it 

possible to make the following divi~ 
sion of the rocks occurring upon that | 
lake, and reach the conclusions which | 

l will ve mentioned concerning their 
relative ages; — | 

The brief description of these | 
; divisions which follows is given in | 

order from the oldest to the youngest: 9 
Pai ni wn wen enat now ee ;. Fairly massive greenstone whic 

| very commonly shows a well developed i 
ellipsoidal parting, 
os With thls massive sreenstone 

there are associated schistose phases, 
; Upon the map these kinds of rock ar 

indicated by different syabols, but | 
i@ field work was not done in suf 

| Licisnye detail LO ens 0LE MH > se@epar- 

- ate in mapping these different phas | 
| af tha cesarstons The abe aoe | 

hence to understood as use ere] | 
to indicate the vrés: e of t} é 
var ieti Daal yt 4 Pen oe "ATA 

act locati ur the map, 

~ 3. Deri ror the 6e stones, 

hence stratisraphically ovérlyins
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them, comes a series of sediments | 

consisting of interbedded conclomer- 
ates, graywackes and slates, Of 

these sediments the first two kinds 

4 predominate, | 

4, Jith the above mentioned sediment i 

there are associated at one locality 

4 bands of hematite and jasper fornine | 
an ironm-bearing fommtion, These | 

féerruginous rocks are reported to 

extend for a long distance to the 
eastward and presumably somewhere ' 

within this belt there occur iron | 
deposits of economic value, | 

The above four divisions are 

very closely related and since they | 

resemble in such a striking degree | 

the rocks of the Vermilion District | 
4 of Mimesota which have been included J 

under the head of Archean, they are ¢ 

so classed under this head, These | 

~ rocks have on the wnole a sre olor | 

and in general are more or le schist | 
ose, as was to be expe ted of rocks 

of their extreme ase, These are the | 

ones which Bell has designated upor 
his map as green schists, and has 
concluded are of Huronian age, 

a 5, The foregoine rocks are cut throu 
by nuaerous dikes of granite which are q 

q
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certainly in some cases and are pre—- | 
sumed in most cases to be offshoots | from some one of the sranites so ex— 
tensively developed in certain of the | 
abeas shown upon the map, These areas f 

* ape marked as underlain by a granite | 

meiss complex for the reason that 

we find that there is not a sinzle | 
* sranite constituting such an area but ! 

a complex of sranites of at least two | 
fifferent ages, and that with these 
granites there are associated, appar | 
ently playing a subordinate role, 
gneissose rocks, Granite offshoots | 

fz at / trom the massives tpfecer the adjacent | 
/ greenstone and sediment areas, They 

are more abundant near theie contact | 
than further away: moreover near the . 
contacts the intruded rocks are alter | 

sy ay 1 mis ahh ,4 ‘ cae ae sii | ed to hornblende and mica schists, | 
The gradual increase in the numher of 
dikes as we apnproach the sranite mass— J 

7 ive and the correspondins increase in | 

the stage of metamorphism as we go in 

that direction is very plainly shown 
upon the exposures, Since the rela- | 

tion of the sranite to the Arehean so | 
clearly shows the relative ages of the J 
two, I have given them their proper i 

+ position in the legend upon the accom | 
panying map,
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Oo; At one place upon the south side 

of the point forming the south side 
! of Vermillion Bay, I find a series of 

| sediments, slates, sraywackes and 
i conglomerates, which are well bedded 
‘ and now stand on edge with an approx 

imately east and west strike, These 
sediments overly and are youhger than 

f a ‘réenst one wi icl is adjacent to then, |jf 
i They contain fragments of hornblende 

schist and granite, These frasments < 

are presumably derived from the sreen- 
\ stones of Archean ase which are cut 

‘ and metamorphosed by the sranite and 
from the granite which cuts these on) 

Archean rocks, Containine frasments | 
of said rocks, the sediments above 
réferred to are of course younger tha 

y the Archean and the granite, They 
were not observed to be cut in an 
place } 5 the era rite, These sediment ; 

are very limited in their occurrence 
i Vs In ascending and descending the 

Nepigon River there was observed a 
series of mica schists beari i 

: places sftanety and stauroldte, and 
. showing very excellent banding, These 

i rocks did not show anything whicl 

i would give absolute proof of their 
* original characters, I am convinced 

however from the examination in the
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field, and from their bandine and from their | 
petrosraphical character that they were ori 
inally sediments and that their pres don 
dition is due to extreme metamorphism occas— 
ioned by mountain making movements (they now 
stand on edge or else are very steeply in 
clined) and the intrusion of sranite, The 
sranite occurs in numerous dikes in them, The 

' dikes seem to srow more numerous as one soes 
_ to the south and with this increase in quant 

ty of the granite associated with the schists 
there seams to be a corresponding increase i: 
the degree of metamorphism which the show, 

These rocks are cut by a few dikes of dol 

6rite presumed to be of Keweenawan age, 
The relations of these schists to other 

rocks are not shown, bence I can only state 
definitely that they are older than the Ke— 

} | Weenawan and a granite, If this granite is 
the same as the one cutting the rocks upon 
Nepigon Lake, then presumably these schists 
are like those upon Nepigon Lake, of Archean 

| age. This I could not prove. however in the 
limited time which I had at my disposal for | 
the study of these particular rocks, 
Wi The youngest rocks of the Nepigon Lake 
tegion are those of Keweenawan age, These 
Keweenawan rogss cover te creater area than 
do all the aD 52th rocks of the region 

f combined, They may be divided into the sedi- 

ments, the basic rocks (dolorites) and the 

acid rocks,
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8, The sediments are exposed in very small 
quantity upon the shores of the lake A but 
since they are not nearly so resistant as th 
other kinds of rocks with which they are | 
associated the presumption is that many of | 
the reentrants along the lake shgre are really 

} indicative of their presence ay CL probably | 
underlie very considerable areas of country, | 
This is especially probable where we find the 

{ Keweenawan rocks — dolérite associated with | 
By the Sediments — exposed, and where the topo— 

f sraph&ls only very slightly marked as for 
example upon the southwest shore of the lake, 
particularly on Chief's Bay, and also on the 
south shore between the head of Nepigon River ff 
and Flat Rock Bay, for usually where the dol- ff 
&érite is alone we get very marked toporsraphic 
features developed, such as flat topped plat— 
eaus rising with sheer precipices from the 

{| adjacent low ground, or else sreat ridces 
bordered by cliffs or very steep slopes, A 

The sediments above mentioned aze santo 
stonés and dolomites, The sandstones are | 

| light pink to brownish and show their best 
exposures (although even at their best the 
exposures are small) at the northeast side 
of the lake, especially ONG Takeward side | 
of the sreat point forming the southwest side 
of (pantea Bay. Dolomite ocwurs in Chief'tse | 
Bay, On Flat Rock Portage, and on the point 

t west of the bay owt of which Nepigon River | 
flows, 

9, The Keweenawan basic rocks (dol@rite or
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gabbro) cover an enormous exte a of territory 
and have the greatest developement of any 

single kind of rock in the Nepison area, The 

areas underlain by the dol6rite (sabbro) 
stand out with their rugeed topography in 
marked contrast to the adjacent areas 1 ci 
lain by the granite, ereenstone, and assoc— : 
iated very ancient sediments, in whith the 
toposraphic features are rounded and show 
in general only slight relief, The Keweenaw- 
an basic ieneous rocks ranse from the fine [ 
srained aphenitic basalt to coarse gabbro, 
Very rarely a slight J evslopemeni..of amygda— 

loidal facies was Observed, All of these 
however are but phases of essentially the 
same magma, The intermediate to coarse sat | 
srained foms of rocks (dolérites and gabbros |f 
are those most commonly exposed, These rocks jj 
are found associated with the sediments de- 
scribed under. division 8, They appear to 

intrude them as sills, as where they appear 
| in contact there is a dense selvese develop— 

ed in the igneous rocks, such as woultfse the 
case were the rocks interbanded surface 
flows and sediments, If these igneous rocks 
are sills there must, of course, be dikes of 
the same rocks cutting through the sediments, 

3 The dolérites were found in dikes cutti 

through the Archean rocks and through the 

granite corp lex, e 

10,; This division includes certain acid 

rocks which are found intrusive in the Keween 

awan dolorites and are hence the youngest of
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the very ancient rocks of the region, Thegr 
: bright red to brick red color contrast: 

strongly with the dark colors o ) 1xit 
with which rocks they were alone f i 

| relation and hence they are very conspicuous, 
They range from quartz porphyries to fi 
srained granite, They apparently correspond 

j in age to the "redrocks” of the Keweenawan 
of the shore of Lake Superior and presumably 

Ai are also of essentially the same petrosraphi y 

cal character, . GF 
No attempt will be made to described the 

f slacial deposits, but I wish to call attentio: 
, a to the extensive developement of horizontal]: 
7a i: pedded sands upon the northwest/of theashore/ 

/ & from Sandy River east, The waters of the lak 

| working against the sandy shores have pro— 

| duced very extensive sand beaches along here 
which offer very favorable spawnin rounds, 

“These beaches are well Jmown to % Indians 
i as the Big Spawning Grounds, These sands 

i occur near the shore, where they are dissected 

by the streams draining into Lake Nepigon, 
in hills 100 feet in height, They apparently 
run back inland maintaining about at 
uniform heisht, These are I j é ade 

4 posited during the glacial times wh ¢ 

water of the glacial lake Nepigon was at-a 
much higher level than the water o e pre—- 
sent lake, No other similar deposits were 

- observed upon the shores of the lake, 

5
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Accompanyins this report there is a Geol— 

ogical map based upon the toposraphic map of 
lepigon Lake which was mde y McGinnis and 

Dowling -of the Canadian Geol, Sum, i 
1898-99, This map not having been published 
at the time I went into the region, was not 
known to me, «¢ it was only by mere ood 
chance that I obtained a manuscript copy fra 

one of the Hudson Bay company’s men, 
he Geolovical map is only a reconnois— 

sance map made as a resul 2 1/2 weeks 
spent in coasting the le shores, and hence 
Joes not claim to be very correct in its de— 
tails, For instance the schistose sreen— 
stones have not been separated from the mass— 
ige ones, and the areas shown upon the may 

are merely put in to show the presence of 
these kinds of greenstones without intending 

to locate their exact locations or relative 
quantities, The boundaries between large 

ample the boundaries between the Keweenewa 
and between the granite sneiss camlex, etc, 
may be relied upon, . 

In every case where the colors have been 

brought dowm to the lake shores, ese ores 

have been personally examined, The exten 
of the rocks inland can only be guessed at, 
although in many cases where the color has 

been carried for several miles inlend I was 

practially sure of the continuation of the 
rocks indicated by the color up to that
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point because the topography was so character- | 
istic, It will be noticed that the shores of J 
the extrem ends of several of the bays on the 

| west southwest and south sides of the lake ars J 
| left uncolored, This is so for the reeso 

that they were not touched and hence the | 
characters of the rocks occupyi these 
shares were not accurately detemained, In 
every instance however where the shores are | 

left blank the topoevraphy indicated the pres— ] 
ence of the Keweenawan dolerite, so that I 
felt perfectly safe in not vi sitins these 

portions of the lake shore, And I would now | 
feel justified in coloring this portion withe. J 
the Keweenawan color, It was observed that | 

occasionally the older rocks appeared just 

| along the shore whereas irmediately back of 
the shore the Keweenawan was in its usual 

topographic developement, It may be possibl 
that! some such shall areas rlain by the | 

r older rocks occur alons these portior s of the 

lake shore which were untouched, In order, | 

however, to avoid the possibility of error | 
T have left these wtouched portions of the 

shore uncolored, = |



The following supplementary 
notes upon the /ecvecceacem=— 
in Northeastern Minnesota were +E 
near the close of the season and 
after the main work upon Lake Superior 

| and Lake Neipigon was completed; 

4 
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Continued this morning on the route 

to Little Saganaga. Followed the | 
3 usual canoe route and from Gobbe- 

michgamok until we had coasted well 
around the west side of Little | 
Saginaga, the little exposures seen 

' were of the gabbro varying from the 
normal coarse grained variety to 
forms with rather a fine grain. 

| This normally coarse and fine 
| gabbros occur all around the northwest 

side of the lake. We were compelled 
en account of high wind to follow 
the shore very closely until we came 
to the fir st large east and west 
trending bay. At this point, the 
wind having gone down sufficiently, we | 
were able to lighten canoe and making | 
two trips got across EXHE open water. 
Upon the west side of the lake the .~ | 
rock is very feldspathic. This £ 
rk hness in feldspar increases tod 

r such en extent that the rock isa 
normal anorthosite. This anorthosite 

40242 is represented by specimen 40242-3. 
4 40243. I was unable to recognize a contact 1 

between the gabbros which occur 
chiefly upon the northwest shore and 
these anorthosites which occur prom | 
inently upon the west shore. In ex- 
amining the anorthosite masses whith , 
are beautifully exposed upon the bape 
islands one finds scattered throug 
it irregular to roundish ares of what | 

, appears to be a normal gabbro, PLYY pea bg & normal. gabbre , 777 
FOLEY th he Sf eecmecen AOL AP | 

i
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\ 
i and which appears also to srade into 

surrounding anorthosite, Specimen 
40245 40245 represents this fine grained 

form, It thus appears that the J 
anorthosite grades into the normal # | 

‘ gabbro of coarse grain and also into | 
a normal gabbro of fine grain, thus 
showing both a mineralogical and a 

: textural sradation, The more basic 
| areas which are scattered throush th 

anorthosite range in size from 1 1/2 
| inches in diameter to those 4 or 5 |. 
| inches in diameter, The anorthosite 
| between these masses covers much 

larger areas than does the more basic | 
portions, These more basic portions | 

| weather more readily than the anor | 
thosite producing a pitted surface 

| in the rock, When disintegration 
proceeds much farther the anorthosite 
is apt to break dow into rounded 

: boulder like masses, Anorthosite — | 
( showing essentially these same char-_ | 
| acters and showing the same change 
| into the associated basic gabbro, can | 
| be seen in the vicinity of Duluth, — | 

The anorthosite continues on a | 
around the south shore of Little | 

40246 Saganava. Specimen 40246—7 represent | 
40247 pieces of fresh anorthosite showing t | 

the small basic areas which occur in = |
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them, These bastc areas are fairly 
sharply outlined on the surface but 
when they are examined closely it 
will be seen that there is a sradation, | 

| This gradation should be especially | 
noticeable when sections of the anor || 
thosite are examined under the micro— 
scope, This will without question in 
many cases show that the anorthosite 
contains varying quantities of dark 
minerals, 

i In passing to-day from the nomal 
gabbro on the northwest shore of the 
lake to the anorthosite occupying ' 
chiefly the west shore, there was no | 7 
sharp line observable between these 
two rocks and everything indicates a 
eradual transition , Moreover upon th 
the anorthosite exposures one can 
readily find the basic masses which _ 
unquestionably show gradations into 

| the surrounding anorthosite, These fae | 
sesm to me to indicate that the anor | 
thosite is but a phase of the great __i|j 
gabbro mass and certainly camot be | 
looked upon as an igneous rock differ 
ing essentially in age from the gabbx, 

~ Jt will be recalled that upon the 
: shore of Lke Superior large masses of _ | 

anorthosite are found enclosed in the |
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so-called Beater Bay diabase (a fresh | 
gabbro), These masses are cut by 
this same gabbro, Moreover between | 
the gabbro and the anorthosite there | 
is a sharp contact line the gabbro 

| not unco:monly being of considerable | 
finer grain near the very large masses | 
of anorthosite than elsewhere, The 

' anorthosite occurring upon the shore 
of Lake Superior is essentially similar 
to that found in the interior as for 
instance upon Little Saganaga and a 
elsewhere, It seems almost certain 
that this anorthosite masses for inst— 
ance at Caflton freak, Split Rock 
(Castle Dangerous) Beaver Bay, and 
elsewhere are but inclusions in the i 
Beaver Bay diabase and it further seen 
that these inclusions were derived fro 
anorthosite masses contemporaneous with. 
the gmeat gabbro anorthosite mass whic 
has its distribution just southeast of 
the Vernilion ranges 

Continued fronfSaganagea, through | 
) East and West Lake and north along 

North and South Lake through Greenwood = | 
Island Lake, Little Round lake and Big 
Round Lake. Camped at the east end of 
Big Round Lake, Through ail of these | 

1 lakes the rock exposed upon the shore 
| is predominantly the normal gabbre with |
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which is associated some anorthosite, 
this lest occurring especially in Bast 
and West Lakes, 

j
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| 
Rained this forenoon 1 i he | 

alrternoon move outh up Cross River | 
to Lake sout 0 pucker Lake, q 

| 
JCL, oFd, 

Rained this forenoon but contin- | 
ued south i the ¢ P+ ernoon thr oush | 

re . ° i ~ | 

Kiskadinna to Narrow Lake where we | 

camped. bcd sc 1 CSON. mM anode man i 
I eiterwek wie ae oan adie : 5 At Pee 

reports ti , ab the east end o Ki S— | 

KkKadinna lak 18 Orig redrock (thé | 

red Syémite or redro é ifinn, 

Survey) comes dow to the lake ore j 
and that this redrock is cut by narrow 4 
124 at 7 wet f ss 1 i 
Gixe6s Oj 1 LacK (presuma j | 

basalt dikes, Gabbro is the onl} 
‘ % ’ re ai Ns citi Aaa ee et rock seen since we have eF travelir | 

south, | 

Uct, . | 

Qt Reet ae a harrier a Al ae 
pvcarted aown Narrow Lake, T x } 

LS exposed On tir Lrst point in tne | 

lake but a re ranitve O ‘ops < isd | 
Lind ww oi 4 Sr act * ¢ ssa | 

pm ey 5 ea et ULI A ETT MT A ta | 
| Peg whe north end ¢ e lake, Near | 

: | 
. \
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i Ollige 
the soutn end oF the lake the esahbro | 

is cut by a number of fine veins of 
1 redrock, Presumably these fi likes 
4 of redrock are offshoots from the 

larger mas: previously observed but | 

, which showed no relations to the sabh— 
bro , Continuing south now the sab— 

bro with occasionally red gyanite di | 
} in it appears along the shore, This 

J gab bro continues on to the hill over— | 
i looking the first lake at the east en 
: of the portage fran Ida Belle into 

Found Lake, T portase follows alone 
} near the crest of this hill for « 

: distance and then soes down into the 
£ above lake, The hill is made up of 

® 40252 sabbro represented by specimen 40252 
F which occurs upon the north side of 

t the hill, This sabbro is cut and ing 
F cluded in a reddish weatherine feld 
fF 40253 spathic porphyry (40258, One dike like 

mass of gabbro about 10 feet wide was 
{ seen but upon close examination this 

mass was found to have the same srain 
/ throughout its extent wherea e 

porphyry adjacent to this 3s is 
i finer erain a +] an elsewhere : E i 

ently the porphyry is an intrusive in 
; the gabbro, 30th of these rocks are 

; cut by dikes usually only a few inche 
in width but ranging up to 10 feet in 

§ 40254 width, ofia reddish rock (40254,)
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hie +r le @*A NORA \ os ieee Ae gee hx Ties 
OLS rock *4U0¢04) eems to pe 1b @ 

phase o le more normal red Sy&mite 
A NORE ANd < oa ‘ ei ea ‘apes 
£UA0¢ SU Gor Valen Makes up tne yu rops 

1 -<ar'la oh ool ‘ a me 
| on te 1OTtnNeast Snore oO ) Lake, 

ne L.OOLrO { Syé Ce come en 

close together upon Surveyor’s Lake 

| and at one place the ¢ Oo was fo j 
ait lax As} Pe ee ee = 2 = ~ 7 4 | cut by a dike of the Sy&nite so the 

the relations between them are defi- 
ital ah ow nitely shown, 

pon the southeast side of Sur 
xr ee) a aint And war 4 Tha A .AL 
reyor's Lak Oo} srODsS were ODSE i Oo 

* . 5 3 . 3 4 

was cut by red &y@nite. No relations 
| between this dense basic rock and the 

sabbro were seen however, At a later 

date the same place was revisited and 
1 + + { (\< »O \ THT. a lr 2-3. 

a specimen (40269) wa aker ran . 

y [ now crossed the portase betwes 
| eurveyor Ss 1a. é Lake Geor a uDp< 

which sabbro is exposed end skirted 

the north side of is lake or some 

| listance, Gabbro 3 exposed along 7) 
aharea aa far aa it . A“ 1 m 
nore as ar as is Loe 

entering the river we ascended to 
2 eS vee i. eae : n > ‘ 
DIrULe LDaKe, 1 OQ ace O 3B) € 

Lake is very short a or the 

| most part very bare roc Mich a 

porphyritic emygdaloidal basal ary— 

i] ine from very fine praine 0 a rock
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Which iS Somewnat coarser ALY ana 

which is also non—por : 

40256 Specimen 40256 shows the pvorphyritic 
LAS -— pace wal At Ant Meat ae + AAOES sa SVeorl aity Aloliaal acies a 402! . 

specimen of the finer srained less 

alyedaloidal facies with only a 

eee : See eos ° imese ocks 

are cut by very fine erained, i not 

ee ‘ AIG, 4 | LKES meo ay a > ] kes, t none ¢ 

| these rocks were seen in relation to 
| z 3h 

ne gaporo or th nite hee 2 bne gaooro or tne red o éni @ Ag 

was rettin ] ate we v: z A ake e t 

over to the secon (Ghhinent “cola 

st 2 LY im b 6 

east oO fhe vortaze and unc 1, wi 

shore of the 1a} where we canped, 

fe PENG 0 Ma oe Ue eiuiaa See a a ee 
At tnis place rock like 402! 1s well 

exposed, 

| 

| 

| 
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Starting this momings to coast around 
Brule Lake intending to set idee 

| of the character of the Keweenawar 
j in this vicinity, Heavy. fos lay over 

the lake and di 0 ise until late 
in the day and after that it was 

} usty or drizzline for the entire 
time, Again coasting the lake shore 
from a point on the uth shore just 
east of the section line between sec— 

tions 19 and 20 T,. 63 Ro 3. Tromthi: 
point I traveled east, Found red rock 
‘like 40255 predominatine as far east 
as the large bay in sections 13 and 

26, Associated with this there is a 
more porphyritic facies represented 

| 74477 py 40258" ‘ 
From here on } lack fi ¢ rai i€ a 

40259 rock like 40259 seemed to be more 
common, In the above mentioned hay 

} 40260 an amysdeloidal basalt 40260 was also | 
found, Vith this there is associated 

a coarse dolerite wi some redrock, 

The redrock cuts t! olerite but no | 
relations could be observed betwee 

; the dolerite and the ine sreined 
| pasalvs, = | 

se Seme rocks cont e on |
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around the east end a the northeast 
shore of Brule Lake, With them i 
associated a creat deal of a coarse 

40261 porphyritic rock like 40261 iff whicl 
| the feldspar phenocryst not unconmmonh 
| attain a lensth of 2 inches. Some of 

this rock has a very brisht red color 
upon the weathered surface, This por 

j 4. phyry grades into a more evenly sranu 
40262 lar rock like 40262 in which however 

there are occasionally centered pheno- 
crysts. this rock weathers very rac} 

like the sabbro, he estion seens 
to me warranted: “Are not these dikes 
or sills which are offshoots from the 

sabbro and are intrusive in the a& 
| jacent rocks? " Specimen 40261 was 

taken from the point on the east side 

{ of the bay from which the portage rout 
leaves goinz north into Winchell's 
lake, The more granular gabbro like 

‘ form of the rock 40262 is very abund- 
ant alone the shore in sections 1} 
and 12-63 — 3. Farther west i: 
section 10 an auysdaloidal s Lik 

40260 appears and near it althouch no 
relations between them were seen, 
occurs the red cyanite like 40255, T 

4 This same redrock continues alone the 
shore to the west for some distance,
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| Near the meander corner between sec— 
tions 9 an@ 10 — 63 — 3, « € 

AROLA et Be ees ME Dah ire 1a " 
£U6009 ‘Tained basalt ZYebo appears an 

ean ~ ¢ a aie em + 4 ) | continues on across secti 

| pie a nag ea . 
{ west side o at section, 
t 

Uct, 6 . 

i AALNE LEé& VQ. 14 By was 
{| ave he n eo eeervci 

| It iti nw ini art. of thts 

forenoon, c@asiz ut 11,380 when J] 
| managed to set to work, wen p the 

| xy of Brule Lake which projects nort 
| ree : 1s 9 oo m9 Dp 
| into sections I? LO te OS ig Se 

Both sides of the entrance to this 
yay there are exposures of fine srain 

3 3 x <3 a 4 og NOL itp ed dense black basalt like 402638, To 

the north of this comes en e red— 

| 40264 rock specimen 402 \ 3) exposed 
| in large outcrops o ; 
{ 2 Ra - ° 7 . 

| steep slopes of the is ¥ 
| occur on both sides o ay. 
| This redrock cont $0 

poth siaes oO U LY » \ oe Als 

y and On doth sides o e lé 1 ' 
1 aha ee ay and ntvin to the north o { ‘ ey. elmpty in 

2 a aie Sattey. + % 9 oached 
oy a Stream Into . 4D LOG GIL he
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from this bay of Brule into this 
little lake and the ontinued o 
orth up the stream which flows into 
the northernmost bey of this lake, We 
continued as far up e stream as to 
the point where a fe ed water 
fall occurs on « ary *€ eet s ‘ ; : : lowing fron Ss wost 4 _ The 

' waterfalls in a series of stens dom 
the hill side of redrock, Ascended 

‘ this hill very near] o the crest 
following alone side the stream an 
then tumed soins due north over is 
high hill of redro -o the steep clif 
which marks its northem boundary, 
Fr mn the top oO cia is SEETe et a 

splendid view to the north, At 
| the foot of bis-c1irr shere is a 

j aimall lake upon whose shores are ex— 

posed the same redrock over whic T 

wave deen crossins, As far to the 

| east and west as I can see re i 

one can see the bricht re olor of 
the redrock, The aree Tai 

this redrock exhibits wherever see 
these stron: topographic features, To 
the north of this I can see for a con- 
siderable distance an area « irresular 

; topography bi evere ired. feet 
lower than the ares erlain by tne
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redrock, To the north of this comes 
the characteristic toporsraphy of the 

animikie sediments with intn 11] 
Descendi thyea Alea = meee ew ort) 

around the west side of thé lake but . 

i remaining well upon the hills, At a | 
point about even wit e north shore 
of this lake I find a dark colored 

1 coarse crained rock represented Wy 
40265 specimen 40265, which is much darker 

colored than the normal redrock, It 
as a ereat deal of black hornblende 
in it. This redra continues to e 
north for a 200 va ‘ ; 

10rmAa l sabbr pir eta re bl 
underlies the low ares a eferred | 

. to ai conti S$ 0 ( é yrt ip to 

the animikie sediments, I is fab- 
bro I noted two arro ikes of fine 

‘ ‘rained redrock, : gone underlain 
by rock like 40265 I consider a con- 
tact phase of the redrock on the sab 

of redrock in the o G1 b os lear 
that the redroc} } rer O 
the two, I coul 0 otice however 
any makked diminution iy ain of the 

redrock as I approached its contact 
line with the ea ro, The sa 7 is 

j coarse rained and of norma harac- 
thr as soon as the contact zone is |
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] passed 
= ow tur a -ollowed south 

west alon e co + gone for a | 

short distance seein okhi li ffer— | 

' A +16 nono , ) . Sant ‘ he 
tO Le O06 ¢ ( p.AS | 

itn ments % af tpaAawta aAhaaruvs 2 
UNE LeEsul } us } JOSEL 4 C 

ang. tose j e 0 e 4 ba ee } 

also judgin “om the evidence pre- 

sented by Grant in the annual reports 
ea ee Side report pe eee 
Or tne minh, purvey, seems tO pe 

tahliahe 4. + + sa latin 
clearly s&tablished that e relation 

of the redrock to the gabbro at 

of an intrusive the redrock bein 

rounger than the ga 0 eing 

found in dikes cut ¢ 

\ y e e 

Coast: the arth sre of 

Iw 10 Iske fro; 0 a iver 
pruie lake iPorm 0 

which is the westermoutlet o 
a 1 as . yoeur 
LOK oS, ALOI 4 EO. > C 

anygdal ® ae 

also a porphyritic rock similar to 

0262. rortarced 1 O the er ¢ 

started dowm stream, A portage 
the porphyritic l xo 
OOBe aon Te Kant TRO ware Ae the 

40256 occurs, Ab< loQ yarcs co the | 

river I find upon the north shore o



| | ie | 
et. | 

tne strean { LO. Fen re Y 

ANDORRA AOOLR ween a n ai 4 aC 
40266 40266 e posed, OU ¢ t - 

posure and went La QO Uy 
ie a Nate a aor 1 

Wing north I crossed apout 100 paces 

of this gabbro. To e north of the 
last exposure tnere lies a depression 

en Oe Tod mand 28s are As he ae aa a now iljleda Ww | Water, BE yo S 

ti ana. Tt | 1 mane a Ne ed as 
tne ort Lies ie am &10 al lava 
7¢€ “ ANOreL mm, wn t+ AUT PAT TAnta A 
12ke 40256, Turmins I no yl lower 
bln — A sla 4 + wan + en a TA yk} 
tne £4 ro. Wn trends apc WO Ttn— 
gs. Canad ee + Bs q east—Southi 0 é : oun 

+} + ++ es 3 2 > 7 wT! 7, 8 2 arrowed nnit ani Ir Wi this CNA ro } € a ly. W 

about 100 paces i as narrowed to a 

Widitn oO aApOUT gYod paces Wit anys da 

loidal rocks on both sides of it, 
As the gabbro.is followed still far 
+4 4 srt nat st -a fain ™ 
ther nort ast. 1b. Ls ou Oo Yu 

jown in a depression in which there 
$ - RG 4 . gs no exposure t one nlsace uno L8 no Xposure, \ In 

the south side the « rdaloical lava 
ae eg Ass: a tapes al 13) tad Dae cade Dn me 
18 anly aool Lé es ¢ va rol 

it, .At no point was the é On 
ese owen. 1 “Oy A 
tact betwee mM. OG, as 

sabbro is followed to t! ast it w 
seen that as the width of the wedge 
diminished the rain of , ro 

corresponding ]} r ai e rock 
7 also became port rc , Where the
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3a) bro wedee ne ‘ ‘ow : ed 

anygdaldidal lavas occurred on pot! 
sides it was noticed that the roc) 
sot finer awa fror } center of 

wadage show! the evelonme af 2 : 4 we ge eee : eve opmen é | 

40267 saalband, opecimen 402 shows a 
Soha Mere ane as eS 
ratner tine srainea porn Lod | 

ophitic phase of the dolerite, At 
one place not far from the c act of 

this doberite wit) e amyedaloidal 
2 , * w . 

narrow two inch dike of redrock | 

40268 Specimen 40268 shows the two rocks in | 
contact, Follotted out to the west the 
sabbro is foun © widen & across 

the river upon a point similar gabbro | 
was observed, This point is separate 
py another body of water on the west 
‘roa the iain gabbro mass, 
Oa ca oer ms eee | 
LTAMN question 1 f € O We e | 

above descr lis a wedge 

offshoot projectir ortheasi . + 

main pabbro and partly surrounded b; 
the anygde loidal lavas, The 

relat ions in i cate he ++ intrus 

ive of these lavas, Moreover the in- 

creasing fineness of the rock fr 
| the center toward the edges is further | 

evidénce 0 ; intrusive character, | 

| 
J}



| man (4 I taQ loci a Vol. 2 Dp) 0 ) 
Pe een re MeN , ° g tie 

2 tu dd Gol L6S Kl ow Ss J © 

,itver Diapase member” w 1 are 

younger than the rédro »f the north 
eastern inesota, L 3 MANDILY Oo 

Hifnsn ia ee a han 5 seat tte J. i Bliman 18 certainly correct 0a cer 

tain Extent as my o1 observations 
lave shown, @ ht possibly be 

inclined to place the wedee of sabbro 
| trading into dolerite above described 

sot Et fa Tes = T rl | Vill LOLS Later es, 4 i 6 

remenbered ywever tha he 1 ence 

of the redrock dike in this basi } 
mass clear] SLOWS e rele 0 

L these two rocks, There seems to he 
10 escape from tT] conclusion that 

| ‘ 2 : ee | 
Main Faooro ass an 0 3 er ase | 

; Pinan tem Di wee ee ae tnan tne lavas which partiall | 
surround 1t, Continuing west dow 

| the river after passi the bro w 
| edee we pass an ares 1derlaid } | vw eatin sid - 

i TY eles & . a } +} ‘ ant . 4 aye daloids uC e1 nother ca LO 

| which, put tor a small area o € 
i +} 4 - . <4 epioes 1 i 

lOTtNeASt S e wnere tnese Alo 

al rocks occur, complete]: rro ‘ 
| Laxe Georsia, Heve portased into 
| ee ska. fram } a ; i ourveyor'’s leke from Lake Georsi Qe 

, Gabbro occurs along the portage and



3h 

=e. 

part way around the southeast shore 
f Sumre pla Tao] ce Oriana or »surveyor’s lake, Just hefore 

reacning the extreme end of th 
southeastermaost bay there hesins a 

A()ORDO + + OS an on 3 5 a ve essen 

+Ve07 very iine grained basalt 40269 whic 
in places is amyedaloidal This 
Tiina cope ED etch ae oasalt wes found to continue across 
to uake Georcia where it an ears at 

several places upon the shore of the 
im mack baad 4 = 1 L ‘ norwneast hay as above stated 07 ni abl Dey 48a ove Stated, Q 
the west shore o this soutneastem 

a lie Pie ee on a8 gcingoaetee™ most bay o surveyor's lake a b Lake , st 
1A 24 7 5 . 9 Opposite a small corky islan there 

co . » s grid 
ia 141 9 p z Cae EY e De is a dike 3 feet in width of fine Re oat ee ee : ne grained redrock with a trend about 
north an ek ait leer = frre nor Lae — soutn, W oI CULS tne 
JIASELL ZUGOY, XK 1 Wen LL anc OLLO 
ing this basalt across the land to 
Lake Georgia, At one place in a 
Jenresaion T fanwaA ; 2 aepression I found an exposure of a 
rock varying from fine basalt to 
medium grained dolerite wit} he 
Tie ee ee A OAT Veoowts i . masalt like 40269 occurri ot 5 

} capa aa | ui Ly ns . the north and south of it, No con 
4 a mere. + ae o 7 * Lact Was observed, I coul O on 

ia te get ee * ges nect thi S Wltn tne main mass o ¢ 

JA00LO WLC L1es on] & snort i 
tance to the west. but it seeme hich) : 8 is ich] 

THA ah? +4 4+ Sif > . prooable thet it is an offshoot 
Pind als a ae T re Le trom this mass, T attempte 

oe 4 $4, 4 NES 1 to follow the contact hetween if
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basalt like 40269 and the mai 40) 
mass, but was unable to set ahsolute 

contacts there on account of the 
intervenins depression, or else be— 
cause ever) th nn etween We covered 

with soil, I was able to set them 
within about 10 paces of each other, 

| and found the gabbro then fairly fine 
1 srained in fact almost a basalt, In-— 

deed all alone the side next the 

aayedaloidal lava 40269 the gsabbro 

is decidedly finer grained than it is 
farther away from this, This woul: 
seem to indicate thatthe sabbro was 

intrusive in the amyedsloidal rocks 
and tends to confima my view with 

reference to the sabbro wedge above 

described, 
Another interpretation of the 

sradation from the sabbro into a 
finer prained rock and the occurrence 

then of the amysdaloidal lavas jacent 
to it is possible, but .it does not 
seem to me to be probable, This i 

pretation would be that the amyedae— 
loidal lavas are the surface flows— 

direct]: sOnne ct ed wi 1 € | i 

into the sabbro by an termediate 

fine srained facies of the. sabbro 
which has already been mentioned,
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A serious objection to this view 
| would be that the ee ro chance 

apparently at one place into an are 
3 Aa) Flea (OBE 1 ygdeloidal like 40256 and at another 

ea a esa ah 729 AMO mt . 
into @ rock like 40¢06¢9, | ID JEC— 

| fon woulda he hema tol owaraame Glows 

| the said amysdaloids proved to he 
ies Aes ¢ | ge ae — a 1 essent ially the same rock ar eM 

ically and essentially similar in 
composition to the sabbro, 

The norwal coarse erained bbro 

occupies the southwest shore j 
NR ie a eo ag eS oe ies + 3 | ourveyor’s lake, At the west side 
of this lake there is a lono east and 

| west trending bay about 150 verds in 
$ 344 Sie ee. 47 See iy a rae | width and into the west end of whic 

the portage from Found lake enters | £ ) [Bose ALU Sg 

is bay seeas to 1 alons the con 
tact between the gabbro on the sout) 

} 40270 and the redrock 40270 which forms 
the north snore o Ls I 1 low— ve + . ed alone he sahbr mite} + 4 44 Baas a alone Ut! ra, ro oO] 

; intrusive dikes of the redrock in the 
| gabbro, but was able to fi mly one 

| mesa Fee ce Satie cect ae 14 1 | sucn, 1NLS: Occurs @ Gre gy 

just to the south of the west « of 
| 4h ha Ts n thd : re o | the pay, upon tis Lud ) a 

very large sabbro boulder cut throws 
by a 3 inche dike of fine srained red 

4 rock, This block does not seem to be 

in place, It occurs on the south edgc
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of the redrock area but whether the 
Jlock is one of disintersration o 
an err > from the norther border 
of the redrock ares is i rial E at re ro t if ae 

| still shows clearly the relations be— 
tween these two rocks, This ts con 
Oo eentitnn nf? Phe Penta ota wee 
Llmnation OL tne facts already een 

’ and described by myself in previous 

pages, and also those mentioned bj 

Frant whicl 1l tend to show that the 
redrock is intrusive in, therefore 
younser t] ay the sa ro, 

+ ry rae + ~ ? in 
zs lOW COast OL ) \ eas 

following alon i x ore O 
this bay upon which only redrock is 

exposed, Ont LY point ¢ é 
I ve + ma ye 2 Os, 45rp5 nn iT } a 4+ > west shore of Surveyor Lak: rth o 

the island on the north side of the 
Ly po 2s eae 7s 

= Mouton OL this Dp ox ING an < ne 
dike of basal niitting +he ney Al 
LIKE O11 ALL Cl LY VNne Yearock, 

ric Ericson mv canoer renor the 

| redrock occurs in hish } ls east of 
the east end of jo isla ( Kiske— 
as ee \ a soe 5 
linna lake), also co owmto t he 
snore, ne says e as there fa¥=\ 

| cutting this redrock on f i ide 
slopins down to the lake wai 

| ane & lene s \ OOK, 
be re, ie ee oe ee ata Ni pet Tae J foreover this bea mane own to e 
lake, e followed i hin I was 

| 

E aaa ae |
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. /, et.) = jlack iron (iaacnetite) as he says 
nk 1 oe % + 2 2 £8 males a2 on” 

asalt cuttine the redrock, 

The redrock continues on wy a) 
rect ‘Ao af 4 ee) welcomes West Wide OL mt nortnermiost 

2 8 MTC Avlta Ia l wea alan 
* or purveyo 3 «laxe, WaS also 

seen upon the east sice of the streain 
enterins thi: ay, Just to the nort? 

OP 41 +4 e $ a an m es = 
| of the mouth of this stream a contact 

of the redrock with the black doler— 

ite was seen, Only a very sim1l area 
about 1 foot in lensth of ga ee 

tact was expose j ith a 

rodten los, I could no absolutels 

sure that the dolerite ew ¢ 
‘rained toward the redro } ug] 

* 1 , 

| such seemed to me to be e@ case, 
The redrock occurs on e north side 
Or surveyor Lake. é po i is] | 

¥ oe ‘=e aot f ~ 4 +} | 
in this 1aKke, t one plaee upon 1e | 

north side of one « hese islands 7 | 

near the orth end a thi aq of | 

} dolerite lies asain: ne redrock, 
LnNLS 18 presumansy 2 ery 

Inierite dik Th ¢ Baar sna 4 aces dolerite dike, The 1x 0 é 
part way down the e: side of the 

{ lake and then the sabbro ins an 
continues on down to the southeastem— 
most bay where the tonsue of eimyeda- 

At As rs ‘ke Ho AAI \ loidal rock like 402 Occurs, 
iT. 5 nt . ~ Dwrile PR Napon ae [T now return Brule By way 

= aa j
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} of Lake Georgia, ay f er, and 

| coasted alongs the southwest side 
rule over that portion c shore 

; hn ot Se 4 hile - 1 ‘ ss 
: wnicn lé 0 ve 2 Near 

the outlet amygdaloidal rock occurs 
alon? the shore ok ( ; ies 

j the sabbro which i : é 

near tne aiqyedaloids, He) 

east alongs the shore the sabb: 
exposed. up to a point ) of 
he east end of +} irst gimall isdn 
near the south shore « 
up to tne place where yrt 

south section ] vetwee ¢ | 
GQ ~ 1 On rj a ¢ 5 19--and-20:-T.63 Bo38: 1 ‘ € 

lake shore, Here ine aing 

gabbro wi the coarse i ase 
Patt an F447 : : 
LaALUIAGL LALa f é 

dikes of redrock, Tc @: 

the shore as show pre 0 
tne rearocKk comes 1 al ce 

just across a sma whi 
the contact betwe i : 
>a + TH ann 4.4 . - A 

3200LO0 ano. the f of redrocl 
ra . . = 
Ine map Opposirve 3 ‘ 

the limits of t ci 1 
rocks obser 0 | 7 

! Brule. From the aetes ohaerved 2 

noted above, it seems to that the 
ene ar es is a eae a . nA IP 1 following contlusions are warranted 

Se ene
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concerins the relations of the yo 
Aa) - a7 laxra +} ea hh} 4-7 + aaloioal lavas Tne aoporo anc € 

redrock, The oldest rocks around the 
~ Leg + dt ms a. i 7 . 4 1 an lake at the west end o leke are 

+4, atte rt Vaud A Dn Ty. e the amyedaloidal lavas, They were 

intruded by the ge ro which at least 

insone place as shown by my studies 
has sent a tonsue of gabbro into the 
arntraora) i je tuto + n15 it 2 as 
anysdaloldas, toais tonsue cet , ne 

yrained away from the sabbro and also 
alongs its sides both as it is followed 
away from the main mass of sahbbro and 
as one soes from t center toward 

its sides, Since é usio1 : 
tho vaARnhrwn the 1" n ng the gabbro the redrock has upt— 

ed and is now found cuttine throug} 
the awyedaloidal lavas and also the 

zabbro, No attempt has been made to 
brace out the gabbro beyon e im 
mediate vicinity o @ west end of 

the lake, Presumably howe the por 
tion now occurrii orthwest of Brile 
Lake originally connected w ] 
main mass of the » fraa whi i 
is now separate i ) ; 
rock, The redrock in e pl ‘ 

followed approximately alc CON 

tact between the amyedeloidel lavas 
and the gabbro, that being pre abl 

¥ + ee a ai ooo VW sae 
i the line o { » OSs 6. pear 4 

| }
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ane 

west end of the lake it pre lly left 
this line of contact and fron there 
on has a trend more slishth » the 

north of west, Upon the south side 

of the lake the reJjrock also followed 
the line of co wact etwee : the inyo— | 

daloids and the sabbro but it there 

runs out to a wedge shaped mss whic! 
finally disappears as it is followed 
to the west, 

If is somewhat cifficult to ex 
plain the presence of the amygdaloidal | 
lavas so far inland and so widel | 
separated from the main mass of the 

Keweenawan lavas which eecur to the 
south along the lake shore, Presim- 
ably this mass: which is in reality of 
relatively limited extent represents 
& great mass included in and bodils 
uplifted by the sabbro mass, It is 
presumed to lie updn this sabbro, T! 
lavas are not sufficiently well bedde 
to enable one to distinsuish with an 
certainty the various flows « still 
less to detemaine the dip of these 
flows. I am stroncelyv inclined to 
think, however, that thé general 
structure is a synclinal one and that 
Brule is essentially a structural 

' lake lying i 1 a 6y iclin > of lavas,



28 
= tg, 

my. 3 i. mt Six +. ai hee Pasa (4 ~ 
ILN1sS SyneLiinal Strucvuure jas en 

emphasized by the fact that the 
lavas more readily alter than the 
surrounding gabbro, and redrock, so 
a eae io ee ae 2 i Bee eS es 
that erosion has still further em 

phasized the basic character of the | 
Brule area by re ovine the lavas 

leaving the prominent hills of sab— 
bro and redrock surrowding it, 

Rok O+} 
VClL, wth, 

It rained last evening just as 
at re x y saa ct tt ins : | I got in from work, and this morning 

thare wae as r Pog To ; Pt and al} there was a heavy foe, dHaevine finishe 
+4 urn - D+. ” Y ha 7 ed the work on Brule Lake I broke 

camp and started east along the shore 
of the lake en route for Grand Port— 
ase, about 75 miles distant, Going | 
north from Brule over the resular 
route we pass redrock which is ex— 

posed alons the nortave trails and | on the small lakes, At the nort | 
end of Sham lake.(see Ginflint lake 
1 : ss he are ‘ z 
Plate Geolosy of Minnesot Plate 
Q9) a7 s : 4 ae . 
O06) £Fanoro comes Lan Orth oO 

the redrock, ‘This continues to be 
exposed on along the south shore of 
Winchell lake the lar lake imme | 

ie acs ia oaks 2 QQ) i z m2 4 
lately nortn OF pam 14 ©, L , 

gabbro weathers somewhat reddish and
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is very coarse erained, This reddish 
weathering may be due to the fact 
that it has been affected by the con 
tact of the redrock and that there is 
here produced an orthoclase sabbro 1 
similar to that described by Irvine } 
and which from studies made this sum 
mer upon Lake Superior appears to be H 
the result of contact action of the 
acid redrock upon the basic gsabbro, | 

No relations weré seen between 
the gabbro and the redrock but it is | 

known elsewhere that the redrock cuts 
the sabbro and is presumed also to cut 

it here, We ¢o east through Winchell 
lake to the portage on the north side 
at the east end, This gabbro contin 
ues to be exposed across this portage 

and also throuch Gaskanas Lake (Since 
the last. few years this lake has been 
know as Johnson’s lake after the 
man who has done some diamond drill] 
exploring through this country, ) 
Gabbro continues on throush North Brule 
and through Caribou Lake, Camped at 

the end of the portage on the nortl 
side of Caribou Lake at 5,15,
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