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LAKE SUPERIOR DIVISION.

o

: INSTRUCTIONS.

1. Ordinarily at least two pmres of this book will be devoted to one section. On
the left-hand page, place a map of as much of the section as has actually been seen.
Denote rivers, lakes, marshes, etc., by the usual topographieal signs. Denote the
ledges of rock, when no structure is made out by eross-hatching, making the cross-
hatching cover as nearly as ible the areas occupied by the exposures. If the
zock is a massive one, but still more or less plainly bedded, use the same sign with
a dip arrow and number attached, showing the direetion and amount of tlu, dip.
Denote a shaly or other very pl: 11;11\, bedded ledge by right parallellines, and a ledge
having asecondary strue ture by wi avy parallel Tines running in the direction of the
strike, with dip arrow and number attached as before. The greatest care must be
taken to avoid confusing slaty or schistose structure with bedding, and in all cases
where there is the least doubt 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 seale can be used, eight inches, two inches, one
inch, or one-half inch to the mile. With the two-inch scale, the squares outlined
in black represent sections, and those in red, quarter sections and ‘‘forties,” while
the space between the blue lines is 200 pacm ;

2. On the right-hand page place the notes descriptive of the oXpOSUTes. Jegin in
each case with the number of the specimen, placing the number on the left-hand
side of the red line, after which give in order on the right of the same red line vhe
position of the ledges as reckoned in paces from the southeast corner of the section
and the dip and strike when observable, the latter always being U\l)rcssed from the
north; for instance , 250 N., 300 ., Strike, N. 78° K., Dip 50° 5. Then follow
with a full description of the Iv(h . W ht,n topographical maps are used for
locations this paragraph applies cmly in part.

3. Collect a specimen from every ledge, or wherever there is a change of rock on
any one ledge, taking care to get fresh material, unless for a special purpose the
weathered surface is desired. In case of trips made on foot or in ecanoes, for long
distances, neighboring ledges, unquestionably of one kind of rock, need mnot be
specimened. The position and extent of the ledges not spueimened should be
marked on the map, with notes that each is of a rock identical with specimen
so-and-so. Under the same conditions small-sized specimens, trimmed to a uniform
size of 2 x 2} x % inches will be allowed, but in all other cases large-sized specimens,
trimmed to a size of 3 x 4 x 1 inches, must be selected, in accordance with section 3,
chapter IV, p. 44, Regulations of the U. 8. Geological Survey. Specimens should
not be pLLced h)f‘fean‘ without protection in the (.ollw'tmn' bag, as the fresh surfaces,
important in dbf(illllllllnlf the character of rocks, are thus de:ﬁro\ ed. They should
be damaged by no temporary mark, but the numhera should be at once marked in
at least two placew upon the 1nclosuw paper or cloth bags. Specimens may be
permanently marked in camp by painting the numbers upon them in white npon a
black hgu,kr_fmuuu, using Silver White and Ivory Black oil tubes for color, with
turpentine as a diluent.

4. On the last twenty-five pages of the book give, as may seem desirable, a general
account of the examination of the region 111.1.11])(,’([ in the previous pages, correlation
of observations, sketehes, cross sections, ete.

5. Forward this note book assoon as filled as registered mail matter to C. R. Van
Hise, U. 8. Geologist, Madison, Wis. 6147
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exposure of Beaver 33& diabase
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Porms the mein mass of the minor
peaks, as well as the main peak it~
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tofore seen, Speoimﬁn 40047 repre—
sents one of the more hasic la*raq
that was seen between Cadence's Bay
and the Big Brule River, Specimen
40048 is a somewhat more acid variety
of lava which occurs on the point
just west of the Little Brule. Here

the rock shows a very fair ellipsoid-
al chtIQ’ Examined closely, the
matrix between these ellipsoids is
found to contain round 81:]5,‘-’57{11_,_],e‘:ﬁ.

The fact that these amysdules are

round shows t“ﬁt the ;&T:lx has been
essentially unsheared The diffen~
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black glassy material which appears
to line small miarolitic cavities in
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from the first exposure on the point
f the Bie Brule, This
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occurinz in the center of the bay west
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account of the strong wind,
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| noted two large dikes along the shore,
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One was 40 feet wide and the other 15
feet V‘ﬂﬁ TVC}@ trend about east
and wes L1¢ fo 0 the salienns, Th
cut t'lr‘y oh the amygdaloidal lavas
which occupy the bayé Both of these
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he arygda 70
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dolerite dike with
lavas behind it,

west of Grand Po: 3 , there was

observed g dolerite dike represented

by specimen 40060 which cuts through

the amy-daloidal lava, This dike has
a very ﬂOflCQrb]ﬁ coerse orain

border, n approximately east
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and west trenc

Eir 10t g0 far into Grand Portace
Bay, as one can distinctly see that
there are no exposures immediately
along the shore, The bay is surround-
3 e p e sl SE G Rt Tl T e R S L
ed U:\, gome number oL verv nigen nilis
which rise from 3/4 of a mile to a
i k: O‘: ‘L‘Le

mile and s
'“ova The
en

-
i
e ;-‘>‘ - =
— O
i
M O
2 B
. I
o
| ey
D
-5 H

ighest o
Mt Josephine, appearing about
\ortuoast of the village, These high
hills are formed by a diabase, sills,
ap& dikes, Jt JO”ﬂwhilﬁ being a very
= 1TV - - — al dhis oot
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40061 4""6 ‘, 3, a
40062 ';r.;.(;;ﬂe ats up to 1
40063 were seen, as well

w= 40064 peubles of quar
quartzite and pink

One small pebble

rock was seen

out, This may be

40061 ferred to by Gra:
shows a coerse
quartzite pebbles
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in it, 40062 is
rock, a normal g
a number of frag
different varieties of
conglomerate, j
of the sand s
conglomerate,
the conglomera
find it as wel
stone cut by a
wide, of
than
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slaty rOAV is exgosed, AOOGH ‘shows
its character,
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surrace wnlien
regular, Thi
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metamor .w’)ut,ii 1
red rock cut 1€ &
gabbro, In some cases the rec
was lﬂJuut@d alons the contact
between the gabbro and i
The red rock in metamorphos
gabbro changed it into a rock
weathers somewhat reddish, thi
becaning more intense as the
itself is a pproached, Th
mediate fO" bal
40 be simile
gabbro, i
such an in
would expla
from the
At ene place a di
gabbro lies next to
which occurs on its s
encloses pieces of th

-

3

oy *

On




ly

conclusive

@
@D
i
—
Pl
+2
L13]
A
=
o>
G O
O 4>

o R e

C O 42 et e

1




nearly black basic rock with

red rock on the north side,
rock included nunerous fr
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occured 1ir
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west T« ¢ continued
e urine the afternoon

@10n5 the shore during the after 100n,

Along this exposed a

rowed N¢
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nunber rly the an—

iit‘li}":ie 8. s have in

places somewhat irregular Zo,ﬁnﬂf In
a the

same pl aﬂﬂ in fact, they seen to
cut 8cToss the animikie beds, At one
place just on the point south of

bturwnon Bay, a g0« : like

with cross ff)ltxwréxaz? D
cutting across i 3
sills, At about this sam ,

the shore there was also goeq a dike

cuttins across the slates | Joining
higher up +h@ hill a s his sill
is in reali y also a d it was
noticed b‘rt1n¢ 8Cross tes. al-

tho ”h ﬂ':
ed fﬂ.

ability'lf; wou o Toun hange
into a nonual 5&1 lyi lel wit
the beds, This is thoug be the
same occurence as that ed by

Lawson, page 35 Bull
Geol, Surv,, from ¢ i [
Prince's Bay. All along this coast
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raised heaches sl

when one

G-'n ped for
Talked
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lew,L

ed ;fowo we reach
acToss strean, This
L

ly'ﬂaa some time in the early

ok

of Lake Superior, formed a dam
which lay a small lagoon or lake
This dam has been eut throush
stream and the lake consequently

9 . 1 }f

drained, Two more Smal besc
nding lagoon 1i

hem were seen fu;
valley, one at the saw n
other still farther up
of the next lake, Thes
to belong to a type whic]
know has r been describe
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be ‘Pr“eu deach“or Lag
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es wh
east. tp the
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more 36 p in places
neerly as far as a mile away {rom
the shore. Reached Po

noon an« rowed east beyond t

water 'q? eluuator'”-crﬁ we camped,
1 3
1 L

July 25t] Q?G“P north of Port
Arthur past S ah mine to the
Huronian iron OQETLHT formation in

Gorham township, :
The town of Port Arthur is hu
on the old lake beaches of sand a:
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partially upon the Kaminist
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occur nands of white and black
red jaspar, and some bands of
ore, The entire asne
ation, green_stones
iron bCa”31J “bands
lLke tlat of the lowest
(Archean) of the Vernilli
of ilinnesota, In fact
most assert that it stern
continuation in Canada of the ¥
million District of Minnesota,
can probably be connected on the
with the ilatawan iron forma
through this fommation with that
ocecuring north of the Saganaga
ite,
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July 26th, Wen
Mountain, Beautiful terraces
beaches here j 1
upon the 1
alresdyv bee
After 1”'%
the Kaminis
well marked
then ascended
ain, The 1 , 8,
up upon the mountain are
tinct as they are from a «
althouch some of these are 5]
developed as to be unmistakeabl
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They form well wﬁr?4 g
wMich extend arou the face of the
mountain, Such a E’f“"ﬁ’ﬁ‘ is that
upon which the Catholic Retreat i

eat is
situated, “ere basalt forus the ton

the terrace, and under it lie the
slates, Continuing on up in the tor

of the mouttain, we find that the
mountain is Varwtw by a ww&v* doler—
ite sill, In ascendine the mountain

a cleen cut dike of uOLOrlte was ©b—
served cutting throush the slates,

Obs erva+10ﬂ%'w9re made both alons this
dike and at th ¢ contact of the sill
with the Sldup” bﬂ see V‘?+m¢“ or not
these igneus vooks had meta rorphosed
to any great ex@,;f tje slates 1ur@1;h

L3
ﬂf.“l;‘\- +1 av it

1 M 1 M o aa Thna
Liley CUl, most cases tLie

actual contact could not be seen
owing to the poor character of the ex—
posures, However, in the P 4l
dolerite which capps the hill an
actual contact ‘ ] ]
could note the
grained, grading down upon
of the sill into the fine gra
basalt which fomed tI

side of the Qill. ytes were
observed in gectual contac t with the

sill, and here no noticeable meta-







norphl R could be seen, They
now with a somewhat siew d
columnar h%rtAl' I
ity this is due
'“‘8.&111) which the'-
at the thP of
8ill, ldoreover, par
the sill near their contact
the slates seem to he a t
and consequently break off
faces, This ﬁfﬂﬂof howevex S Qo
arily be attributed "to the met tamorphic
action of the sill but may possibly

be due to the character of the sedi—
ments themselves, they be
thicker bedded, nore quart:

LA UWLod

harder than the slates bel
weather w,*i"t"'- a more gentle

From the top of the mountain we
get a oerutl ful view of the Kaministi-
quia delta upon which Fort William is
built, The Flzi ﬁ@l*ﬁ plain extends
for a number of miles nd, and is

.

also a number w’:‘ i "J;«.s width,

There are visible now three very well
marked mouths to the river, The one
whlofgfre n at present uses chiefly
the largest one, is the farthest north,
The second, still smaller, turns east
towards the lake at a considerable
distance hack, that is west of where
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diSti'll;ul,
the river

tially 1:18”1(@1
t-v.r‘alclz_ lie in
Possib ly c‘mmw
this cha
period, althougsh I am incl
4911- e that nﬁlw tbe nore
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hy 8¢ mrerﬂha las
e old river

extreme
nnel may be used

i
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pete { -

3

wl-;eor”ir.‘an
”H”‘m'f‘ Cape, as tl
1&1@8 a stretch of
Port Arthur and the
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5 2 1

wise we would have
to row all around the 1
of Thunder Bay which would }
requ irel nearly a couple of
Beaufiful terraceo and heach

-

proach it, After rea&hlnﬁ he
lef't two of the men to make camp
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shore

t come down
are well inland,
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Sawyer's
which a

e

these cliffs the

series of conglo

thick at the base, At least so rmch
is exposed, with overlying carbon—

eous jTaf
*

s

3

Ll 3 ’

begln L0 appea ; L6
lighter color Lon wrbher
to the North these become more prom—
inent and com the hills,
This series ks dips to
3

- 3 - 5 e 1
would carry the rocks
. 3

o
animikie which now exists on the
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Southeast side ay

would len,a.u room for a considerabhl
thickness of animikie to have Lcme
ly existed between the present top

of Sawyer's BaV, aqi
0

of the hills and the hase of the
conclomerate, This series of sedi--
ments here is that which, by I:cr?.n»j,
was placed at the hase of his Keween-—

a
awan, The oonflome:(‘a,e at the base
COI’l’tal‘la a number of vari -'“‘“'uﬁ of
pebbles, For example, granite 40072,
mica shist, white vein qua '"*'7.,1“';;,L.-¢1-
ikie seﬂ* 1wr+’%, _'I‘H"";Aﬁ“}.e_,, and
slate 40073, Chiefly, howewer, the e
fragments appear to consist of the

"?c:

-

more resistant cherty iron bearine
formetion which occurs near the hase
of the animi nder 40074 there

are a nuaber *:r:w_zet;-s:o of these
cherts, some d and some not

which occur in yhle
erate, One of these pebhhle:
peciaily looks as 1

a pebble of conglomerate
animikie cong 'lomerate, ]

nents showing tr_e round spots should
under the microscope show true clastic
characters, tlu'at is, they appear to be
altered sreen_sands, and there is no
reason why some of fhese green_sands
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which I cannot interpret with certain-
ty. They seem to me to belong either
to fe hyolithes—1like fomm, consequent—
ly to be of organic origin, or else

1 devel 8, " the

they are wel
cone in cone
upon :10re care

F »
termined to be oz*,;a,!'mz, ve will then
have been able to carry the existence
of OI‘le‘ zed beings whose characters

ed very much deeper down

3 g

¢can be recosnize g
in t”o seduLe tary series than they
have ever heen carried hefore, Study
of the specimens of green_sand 40075
may also g lee conclus*ve proof of the
existence of foraminiferae, Although
this has been suzgested before, upon
heoretical considerations, the proof
of their ex*ntnrvﬂ anﬂ a sta lnmpnt as
to the kind of f
b@enjLaﬂe_




hould not have
ueu 28 well as
which constitute
Fdpecially 'wterrqt

n sand AQQ?.J

| Were f‘mw; v
iuﬂserrpeq,galqs show their ﬁ%afaﬂtprs

>

i
clearly now, and are conclusive evi-—

dence of existence of the qremn-
3and in ninikie, One sp
in fact indications
formilnlj, ral) structure on
weptqor 1 surface, These
should be sectioned and s
are, especially with ref
Nmﬂoblm“imﬁ,&ﬂh

Geol, Surv,, that the sour
ores of the llesaba ridge was an
original green_sand and not a cherty
iron carbonate, Specimen 40076 is

a piece of this conulomerate from the
base of

oaqalu hic
land which ¢
the ¢liff of
scribed, It
note that no
qdﬁ‘]_“t‘? r'}OY‘T\E 1y
uonglomerate.
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s the result
these % ydiments, th .
nt po 1nts Pre noted
First. T ediment gﬂjLJOB%i
ummLauommonaqmoM/¢%%u? wlled. J
Second, They do not contain
ebbles of basalt or of quartz por-
hyry. The absence of these k
of pebbles shows clearly the
tz porphyry and the sil
he animikie are yvounger th
lowest Keweenawan, and cartaiuly
younger than some of th
fh;«:u.; as is shown by the 8&ike 1;“7_‘;11::_";
was seen cutting the sand stone as
noted abovs,

Third, Of especial importance
are the green_sand pebbles whi ch show
clearly that this gre 9q~)9w1 9x1%%ed
as one of the clastic thoglJn of
the aninmikie, It remains t
whether Spurrhas overrated +1P roln
which +Ela Hﬂil;k’P oreen_sand has
played as the source of the Minnesota
iron ores,

I found upon the beach
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P
quar
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bay saue pebbles, specimen 4 :
which were very clearly derived from
the ¢ 1rroL!%5n3 almlls iffs.,
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These pebbles show mar
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