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enough the heds are noi actnally continuous. and will not be found
between Portage Lake and the Ontonagon River.
On the road north from [ronwood about one-haif mile (2.800 feet)

north of Section 2. T. 47 N.. R. 47 W is a diabase dike striking

north 25° cast, dipping 25° only to south (so that thongh K0 steps
broad. it is but 30 or 40 feet thick) and is cutting labradorite por-
phyrites. We are safe then in assuming that at least this far and
probably to the D, 8. S, and A, track just above the north line of
the section belong to the Bohemian Range group.

These labradorite porphyrites which mark the lowest group of the
Bessemer Section, which 1 take perhaps to be the Bohemian Range
group I have traced into Wisconsin where a little exploring was
done about 300 paces north, 500 paces west in Nection 16, T. 46 N,
R. 2 E. The plagioclase phenocrysts are up to 15 mm. long, and
the agate amygdules and pipe amygdules at base are all like the
beds between Bessemer and North Besgemer,

§£35. SOUTH TRAP RANGL.

There is one occurrence of Keweenawan Rocks that deserves
favther study. 1 refer to that which lies south of the Great Ke-
weenaw fault. Gordon has given a pretty close study of it north
of Bessemer. It branches from the Main Trap Range near Abitosse,
It shows at the Castile mine, Section 10-13, 1. 47 R. 46, wheve it
seems to roll up onto an eroded surface of the iron formation witl
flatter dips at the upper levels, and the Iabradorite porphyrites are
close to the iron formation north of Sunday Lake, showing a heavy
pre-Keweenaw erosion of the Animikie.

Bast of Lake Gogebic in Sections 5, 4 and 9, 10, 11, 12 and 13,
T. 46 N, R. 41 W., the traps appear and seem to have nearly flat
dips, judging by the steepness of the south s arp and the course of
the outerops curving around the east and west ends. The jointing
is nearly vertical (columnar and horizontal). Bands of amygdules
are probably parallel to the bedding, and very rarely interbedded
sandstones are found. I judge that the dips were often less than
10° to the north. On Section 11 a contact with sandstone showed
14° dip. (See Ss. 14119-14124.)  On Section 13, there seems to be
a feeder neck of diabase. A. [ Seaman studied this region in 1891.
(Note book 85.) Some of these beds are labradorite porphyrites
and they look like the lowest group. Pipe amygdules at base and
agates (datolite) are not really important but suggestive. They

are probably quite unconformably overlapped by the Jacobsville or

e T ——— e
Farther description of the Keweerawan rocks and.of detailed work to the west will be found
n a report by F. T. Thwaites to the Wisconsin Geological Surve-.
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Iastern sandstone. for not only do ]);11'1(:11@% ()c'('ur fi(lunrg‘ 1}x: (Iggegi):
Ii;(;S(é Rections (1 to 18, T. 46 R. 39 to Section 29, T. 48, R. 37
v oappear through it )
hH"l‘h‘ll‘1':10;]1")}')ft;nnml:\' v:;:o of this kind is the so;('f}l‘]ed‘ b}l\';r :{u\u\n
fain Nee. 1T 49 NOLORL 36 W and Rees, 6 ;111'(1 i, 1:4.-) \1“\ ;“.:o(,:”
W, described by Foster and \\'him(*,\d.lmt ﬂl‘lS"().ll]:\ d'llr},\ : L :u(r:
'I‘ln; dike observed by Foster and \\'11.11'110,\',:1"[ Nl: 01: A\) '01111 (] q(:
opsfs that it belongs in the Jower Thu;-d of the ],\e}\,etna&“ A)lﬂ.lel:, ]
;n;\n also noticed chalcocite, chalcopyrite :x'nd b,Omfte", A n{,( o
posure? not far off is on the Sturgeon River in ‘beL}lon],'t)}.lm.t(),m
N.. R. 35 W., where the river cuts a deep valley \\'{11‘,]1‘7&‘111.1111 Y.) ‘
. Both these are typical Kewee
None of these are known close
Whether the disturbances

X~

a.mile across and 250 feet deep.
nawan amygdaloid and trap flows.
{o the Great Keweenaw fault, howe\'el.‘.» o e
like those of Limestone Mountain, Fig. 48, :\11:1 7 ,1’(‘:\( S pq{thvé
and one-half mile from the south line of T. 50 (F. & W., ])‘. )t.(;m‘;ins
any connection with similar, not uncovered, phenomena rem:

to be seen,

§34. ISLE ROYALLE., (Pl ¥? and Fig. 564

This was the first and most completely studied. sectmn{, iespve({rlla'}]i,l\v
microscopically.  Sinee Volume \.fl is (?ut of plult 1 ]un?}:g n:rt];
an apology is needed for ]')resentlng.th]s oner S(.sd.m‘n‘ (;n I;Nv .
shore of the basin. It will be noticed that the se( m{]] ) ‘I‘:‘mle
closely matched with the Central, Ashbed andf]‘)lz)ll'tid()efnfﬁl;d ﬂ(i]d

tiver g roups, that the Lake Shore traps cannot be 1de 7
zr;xlz:i(jltliz(ggn"(ral group is relatively thin, while the 'Ash)l')eri %;?;:{i
and the Greenstone are well developed, the lattex vbg.nt“1 " ﬂ/»..e
thicker to the north where around the head of I{f)fflx) ‘ttunlo i(@ »
suggestions of a buried felsite laccolite )ﬂb‘()Ver‘ ‘t’h)e \(;yecr,:i:ﬁ(l)] fe]s]t(;
in the position of the Chippewa and 1()-]"(,‘,1]])1‘11(; ] (jllﬁ !1‘1 jemte

The drill hole record has to be supplemented by field se
tions which were roughly as follows:

Red sandstone of Point Houghton. . y o

'l‘]t(is has also been called Siskowit Point and an analysgsl of j?the s;mis
which w arri his point is given in the table of analyses

stone which was quarried on this poin : ; s
N T yas quarried and used in Duluth and tha

XIX No. 4, p.118.) The rock was quarriec ! th !

i(s the reast;n the Minnesota Survey made a te'st. Owing .tofthe ‘fztx'ult
;hown in the geological map of Isle Royale the thickness of this formatio

ipi y rever, ¢ int Hough-
isuncertain, A very considerable dip is shown, however, at Point g

S - 7.
3 's note book 85 and Ss. 14000-1404
IPart I, 1850, p. 68. See also Seaman’s no of Nichigan in. the renert. for 1901, )
:gfrlsg;gegrglggxgg?gi‘ g}fltlgllrolhs()fge\?otl?%rfl?t%d P1. T of the Biological Report for 1908. Fig.
. 1 .
56 is a reproduction of P1. II of Vol. VI.
4Plate I and Fig. 56 are in envelope.
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ton where the dips are decided,—ahout 20%°. 'The dips of the minor is-

lands of Siskowit Bay are considerably less. T refer 10 Wright Tsland

and similar islands but it is 1ot at all impossible that these represent an

unconformable overlap of the Lake Superior or Freda or Saint Croix

sandstone upon the Lower Keweenawan. At the same time the dip of

the Keweenawan, as shown in the conglomerate of the north side of

Siskowit Bay, is not very great, being about 12° | assume for these

deep maroon red sandstones a thickness of (2000) ft.
Between the Point Houghton sandstone which would eorrespond to

the Freda sandstone in appearance and stratigraphic relation, though

possibly not in age and drill hole X1, comes conglomerate, The cement

is often very caleareous; the color is prevailingly bright red, Pebbles

of various types of Keweenawan lavas such as melaphyres and porphy-

rites are quite common and pebbles of agate such as the agates that grow

in the Minong trap and other of the Keweenawan lava flovs are not rare.

The thickness T took to be (600) ft.
(See Tsle Royale report, page 56).

EacLr River Group
Marvine’s (c)
Isle Royale Section abstracted from Volume V1, with additional notes,

The reasons for the dip and correlations assumed will be found in Vol, VI, The
vertical width of the beds, 1. e., along the drill holes, is given in feet in the right hand
column without parentheses (N. B, not the horizontal width which Marvine gives)
and under it in parentheses is given the true thickness as found by subtracting a
correction equal to (vertieal width) x (I-cos dip). In the main body of the text
appears first, numbers that denote the limits, in feet, of the several beds below the
tops of the respective drill holes, Then follow, in parentheses, high numbers which
refer to the thin-sections of rocks from the respective beds; collection of Michigan
Geological Survey. ' )

To this are added the petrographic notes and notes on the grain,  The dimensions
of the grains are given in terms of an eye piece micrometer, the divisions of which
represented a length of about 1/30 mm. By adding the observations on three
grains and pointing off two places one obtaing directly an average value in mm. 1In
giving the extinction angles of the feldspar, those of the two halves of an albite twin
are separated by a dash thus 0°-15°, while the conjunction or w joins them to the
extinetion of a Karlsbad twin which is compounded with them,

DRILL HOLE No. XI.t

0-17; (Ss. 15544-5). OrHITE; fine grained, massive, with red and white fine
grained veins; lustre-mottlings visible. This is near Marvine’s bed No. 7, Eagle
River section,

Sp. 15544, Hole 11 at 143 feet from surface. Augite patches, sharp feldspar
imbedded; labradorite (24°-23° and 30°% 16°-2° and 46 °; 39°-30° and 16° albite
and Karlsbad extinetion). Olivine all green with iron oxide borders secondary;
also chloritic areas; little or no feldspar in them; hematite plates whose primary
character is doubtful; biotite secondary in with the chlorite; the chlorite appears

—_— -— -
Top of No. X1, dip assumed 12° 20 ’; cos dip==0.9763.
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ither fill interstices or replace glass, It contains most of the altered ohvlmte,
fo cher ‘ l : ‘n fibres pAar p rmal to
i erpentine oceurs in fine grained mosaic and in fibres parallel and norma
veln se = 7 R . >
vein.,  Distance from margin-14.5 feet.
Giradn .
Olivine 8; 13; 10; 10; 9; 4: av. .26
Iron oxide 5x0.5; 12x1: av, .28x.02
Feldspar (15 to 20)x5
ite 40x70: 60: 55: 70: 73 .
Augite 40x70; 60: 55; 70; 7 ‘ ‘ _— ‘
S 1”;343 Hole 11 at 143 and 144 feet from surface. Much plagioclase; auglt(
" eonapicr 1 r olivine
i }(onspicuouS' altered olivine altered to red oxide, much viridite aftel} oliv
058 CONs ; > . ‘ . iridite e
:d glass? in fibrous coating covering the carbonates and feldspars v»herle‘ they }I))
i o ., . e .1 . S . 5=
jeet hinto probably original cavities; augite shows traces of idiomorphism
'lt:mce from margin 1 +
Grain
Olivine 7,7, 8,7, 5 o . » . N
Iron oxide, of various size, hard to distinguish primary and secondary .
Feldspar 7x2, 10x2, 9x2 av. .26x.06
Augite 14x5m, 15x8 av. .48x.21

26004 17)
Thickness (

17-90; (Ss. 15546-63). CoNGLOMERATE; red with caleareou c.em_ent and a gr.eat
‘v‘u‘iet.y }of pébbles ; the acid quartz porphyry predominates, but .felsnes, porphyrites
and n;elaphyres are also present. Marvine’s bed No. 8 Eagle River, .
( Sp. 15546. THole 11 at 18 feet from bed rock surface; calcareous cemen
fwinni lines; rounded pebbles: o N
mélll;nnélnrtz in the form of porphyry phenocrysts, poikilitic quartz additions,

robably secondary, in the conglomerate. o ‘ ‘
I)1(22) ij eldspar 1)(;rphy1‘y pebbles, patchy poikilitic ground mass, orthoclase

phenocrysts. } . . '
: (3) gorphyry with mosaie ground, very reddish with O.dee d(.){,s. ‘ 1 .

(;P) Porphyrite; angular iron oxides, feldspar laths with extinction angles nea
)° otherwise seems very like 15545, ) ‘ ‘ -

( ((:)) Porphyritic; angular iron oxides, minute feldspar laths lt))ut ’1118]1;0hr17ed
light patehy poikilitic texture secondary. Cf. Bascom, J. G. 1. FIS.B) p. t‘ i
. OS >. 15547, Hole 11 at 20 feet from bed rock surface. Caleareous cement, grains
li];e]i554($ b.u‘r smaller; in the porphyrite grains the feldspars are changed to some

- . - ' . . y l. . . - . . ) 1054
zeolite, twin striations rare; low extinction ang o » N .
]uélte,l ");48 Hole 11 at ’24 feet from surface. Slightly glomergpqphyrmc (Ex
ti Iiion! (i°.4° 6°-6°, 2°-3°, 17°-10°) oligoclase; ground mass of minute feldspalr1
tinetions 6°-4° , 2°-3°, s 0
'llrichitQS' iron oxide arranged in concentric rings ar())und certa‘m 7:spots, apatite we
marked; other phenocrysts -decon}posed, Distanece from margin 7.

Grain

Iron oxide 6, 5,4, 7 }

Feldspar 82x10, 35x13, 43x7, av. 1.10x.25

‘eldspar trichites 2x0.2, 3x0.2 )

S 1{(\15229 Hole 11 at 28 feet from bed rock surface. Pebbles of hornblendg
'okrpl.write li.ke 15548 of augite, porphyrite; ground mass of quartz~ porlphyrgf i:) !
goilgilitic patchy ground masses; calcareous ceme.nt ; conglomerate ('Wxi}ll altered rhy
olite, trachyte, andesite and basalt pebbles). Distance from margin 11. oo

@py 15550. Hole 11 at 32.5 feet from bed rock surface. Phenocrysts of ¢

iati 2°-4°; 16°-4°; not sharp margins;
roded feldspar with numerous narrow striations 12°-4°; 16°-4°; P gins;

ground mass patchy, poikilitic, mass of smaller feldspar laths mottled with iron

o
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oxide; little quartz veins; more decomposed than 15348, Distanee from margin
15,

Sp. 15551, Hole 1T at 37 feet from bed roek surface. Porphyry and porphyrite
pebbles. Distance from margin 19,

Sp. 135520 Hole 11 at 43 feet from bed roek surface.  Pebble mueh like 15548;
Manebach twin phenoervsts hut eround apparently mierolitic; really secondarily
poikilitic; phenocrysts corroded; one grain like altered olivine; conglomerate, Dis-
tance from margin 25,

Grain

Olivine 272 20?7
Iron oxide 5. 4 und dust -1
Feldspar 45x15, £0x35, &0x50, av. 2.05x1.00 mn).

Sp. 156553, Hole 11 at 46 feet from bed rock surface. Rounded fragments
quartz porphyry ete., poikilitic and miecrolitic ground mass; calcareous cement.
Distance from margin 28 feet from bottom, 43 from top.

Sp. 15554, Hole 11 at 61 feet from bed rock surface. Quartz porphyry with
nierofelsitic and poikilitie ground mass and other fragments,  Distance from
margin 28,

Sp. 15555, Hole 11 at €3 feet from bed rock surface, Oligoclase porphyry,
poikilitic ground, other phenocrysts decomposed.  Distance from margin 26,

Sp. 15556, Hole 11 at 68 feet from bed rock surface.

Sp. 15557, Hole 11 at 71 feet from bed rock surface. Finer grained caleareous
cement; numerous grains dark with iron oxides. Distance from margin 21 ft. and
17 ft. respectively.

Sp. 15558, Hole 11 at 76 feet from bed rock surface. Chaleedonic fragments
also.  Distance from margin 14 ft.

Sp. 158559, Hole 11 at 78 feet from bed rock surface. Decomposed melaphyre
pebble.  Distance from margin 12 ft.

Sp. 15560, Hole 11 at 80 feet from bed rock surface. Toikilitic (patchy) felsite;
no phenocrysts, fluidal texture. Distance from margin 10 ft.

Sp. 15561, THole 11 at #3 feet from bed rock. Fragments porphyry and por-
phyrite with much secondary poikilism. Distance from margin 7,

Sp. 15562, Hole 11 at 88 feet from bed rock surface.

Sp. 15563. Hole 11 at 89 feet from bed rock surface. Some epidote; various
pebbles; one shows spherulitic porphyry. Distance from margin 2 ft, and 1 ft, re~
spectively,

Thickness of cross-section (2600 86)

The large number of these sections of this eonglomerate were made to identify
the pebbles with underlying beds. Almost all the material was derivable from
Keweenawan lavas.

90-96; (Ss. 15565-6). MwrrarnyrE, thin and amygdaloidal, (6)
with chloritic amygdules; slightly ophitic; small flow perhaps a mere gush of the
underlying.

Sp. 15565. Hole 11 at 94 fect from bed rock surface. Slightly ophitie, pores
full of delessite fibres (+ex. o. biref, .0084), feldspar extinction angles 15° and 26 ©
35°, 15°-31°, 12°-15°, 29°41° 35°25° and 17 °, 20°-22° and 33°-37° labradorite;
olivine changed to serpentine, coated with red oxide; carbonates. Distance from
margin 42,

Grain

Olivine 8,4, 5, 5, 6
Iron oxide much red secondary 3-4
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Feldspar 17x2, 20x2. 24x4, 18x2, av. .65x.16
Augite 26x10, 20x18, 40x20, 25x8, av. 89x.47 A .

Sp. 15566, Hole 11 at 96 feet from bed rock surface.  Marginal p]ugmcla%e much
decomposed, in small forked and skeletal trichites and Izu‘ger. crystals (a]l.slzes) ?11
4 elassy decomposed ground, stained red brown and opague \\'11.}1 ru.sL;'calcnpe amyg-
\11(11(*5: no augite visible; primary iron oxide not recoguized; iron oxide of ground
‘xoll(lS to gather in little knots, around which is a lighter halo; primary V(\m.a‘myg—
dules with ealeite; altered olivine? and rare small amyegdaloid pores. Distance
from margin 0.

(frain

Olivine 5x3. 7x6, 9x6 (2 double) ) o o

Feldspar from 3x.02 up to (porphyritic) 30x6. 12x1, 15x1, 25x3, 17x4, 42x16,
av. .66x.10. o
(2600 4+¢2)

96-103; (Ss. 15567-8). MyrarHyre, amygdaloidal.  While o 7)
not coarse enough, that is not thick enough flows to show the C]]{ll‘{lCtOT‘lS?lC teth.JI‘e
{0 the naked eye, these two small beds appear to belong to the ophites, with calcite,
quartz and zeolite amygdules. ) , T

Sp. 15567. Hole 11 at 97 feet from bed rock surface. \.ery c:«xlcule()uAS an{y,;
daloid and feldspathic; small extinetion angles 2° to 6°; possibly a.fe\\' augm‘e gran-
ules but cf. epidote; altered olivine? augite porphyrite. Distance from margin 1.

Gran

Olivine 2; 3; 4x5? 7x5; 8x6

Iron oxide 5?

Feldspar 22x1; 18x3; 20x8, av. .60x.12

Augite not clearly recognizable. ] ’ - N

Sp. 15568. Hole 11 at 98 feet from bed rock surface. Very amygdaloidal, cal-
cite, quartz and some zeolite; feldspar (0° with 14°-12°) and two type§ of ground
mass one near 15566, the other to 15567 ; augite decomposed (?); very trichitic.

Grain
Feldspar 10, 9, 8, 10, 10, 13x1
Augite 45? o

2600+ 99)

G =R L, 3 "The e 5 21
108-124; (Ss. 15569-72). MELAPHYRE, ophite. The upper 5 2
feet are alilygdaloidal, and make, with the above two small (20) (2600+119)

A very thin sEpIiMENT with a calcareous cement .

. . 0
underlies this bed. N N -
Sp. 15569. Hole 11 at 107 feet from bed rock surface. Like 15570 but finer

Altered olivine is heavily coated with iron oxide. Distance from margin

flows, one amygdaloid belt.

grained.
4 ft.

Grain
Olivine 9x8; 7x7; 14x10, av. .30x.25
Feldspar 25x2
Augite 30x30 30x30; 30x14, av. .90x.74 .

Sp. 15570. Hole 11 at 114 feet from bed rock surface.

from margin 11.

Grain 4
Olivine 14x10; 9x5; 7x5; crowded between the patches of augite.
Feldspar 20x2; 20x2, av. .66x.06
Augite 80x45; 50x35; 45x40, av. 1.75x1.20

Like 15571. Distance

Av. 30x.20
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Sp. 15571, Hole 11 at 120 feet from bed rock surface, Poikilitic augite; olivine
changed to tale; abradorite extinctions (23°-45° and 35°.92 ®; 24°-17° and 429),
Distance from margin 17 feet to top and 4 to botton.

Grain

Olivine 10; 10; 10

Feldspar 22x4

Augite 65x40; 100x40; 50x35, av. 1.15x1.15

Sp. 15572, Hole 11 at 124 feet from bed rock surface. Glass like 15566, feldspars
less microlitic, more basic; rests on fine grained ash or clay bed; poikilitic calecite

cement; contact of melaphyre and sandstone; probably a very short break between
this flow and the next above, Margin,

Gran
Olivine 1
Augite not clear
Iron oxide ]
Feldspar 23x4; down to minute microlites 2x2; 7x5; 5x2
124-137; (Ss. 15573-5). MELAPHYRE, amygdaloidal, Marvine’s 13

bed No. 16. This bed is so glassy that it shows it was not only thin but in a cold
place as indicated by the thick conglomerate over which it flowed, whereas the bed
above may have almost immediately succeeded and hence cooled more from top
than bottom,

Sp. 15573. Hole 11 at 127 feet from bed rock surface. Much calcite, much

decomposed olivine, trichitic feldspar. Distance from margin 3 feet to top, 6 feet
to bottom, :

Grain
Olivine 11; 8; 7
Sp. 15574, Hole 11 at 133 feet from bed rock surface. Porphyritic and trichitie;

olivine decomposed; various sized; distance from margin 9 feet to top, 4 to bottom.
Grain

Olivine 7; 4
Feldspar 27x2 and trichites 4x0.1 ete.

Sp. 15575. Hole 11 at 136 feet from bed rock surface. Very amygdaloidal;
trichitic; decomposed; caleareous; slightly coarser than 15574. Distance from
margin 3 ft.?

Grain

Olivine 4; 6; 6; 5
Feldspar 17x2
Thickness in cross section

(26004 132)

137-146; (Ss. 15576-9). CoNGLOMERATE; r d, with the usual 9
porphyry and felsite pebbles. Perhaps equivalent to Marvine’s bed No. 17.

Sp. 15576, Hole 11 at 137 feet from bed rock surface. Rather coarse cement ;
decomposed orthoclase. Poikilitic quartz ground section is probab’y of a pebble?

Sp. 15577. Hole 11 at 138 ft. from surface. Fragments (1) trichitic porphyrites
like augite porphyrites, (2) glass with iron oxide hairs, (3) poikilitic ground masses
of quartz, (4) chloritic porphyrite, (5) quartz porphyry with calcareous cement.
Conglomerate. Distance from margin 1 ft,

Sp. 15578. Hole 11 at 140 feet from surface. Spherulitic quartz porphyry with
Manebach oligoclase phenoerysts, also some augite; porphyrite fragments. Dis-
tance to top 3 ft., to bottom 6 ft,
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Sp. 15579, Hole 11 at 143 feet from bed rock surface. Oligoclase porphyrite,
soikilitic ground mass. . 4 o
}J()Lpl 1:’)5?50_ Hole 11 at 146 feet from surface. Various sized down to trichitic
t’el(llsl.oar (extinction 0°-10° in Baveno twin cut nearly perpendeular to symmetry
plane) ferruginous base. Distance from margin 0.

Gram

Feldspar 18x1, 12x2, o . ‘

Sp. 15581, Hole 11 at 147 feet from bed rock surface. Ipidote vein; ohgocllasle
;;}1éllocrysts, flow structure apparently; bits of porphyry ground mass, also poiki-
litie with secondary quartz, oriented after trichitic feldspar, as descrlbefl by Bascom
sedimentary granules of porphyry ground mass. Distance from margin 1,

Grain o ‘

Feldspar phenocrysts 25x10, 30x10, 30x20, 6, 4, 7 trichites.  (2600-+141)
146-154; (Ss. 15582-3). PoRPHYRITE (?), amygdalou}al. I 8

think it is not impossible that this is merely a boulder in the conglomerate, as we
have the conglomerate again interrupted by something similar (S. 15585).

Sp. 15582, Hole 11 at 149 feet. from bed rock surface. Caleareous (%ecomposed;
classy, diabasic; much feldspar. Olivine not apparent, nor augite. Distance from
.‘nrhargin above, 3/5 below.

Grain

Iron oxide 5x5; 4x4; 3x2; 11x1; 12x1; 9x1. av. 24x.05.

Feldspar 42x2; 25x3; 40x9, av. 1.07x.14 . . .

Sp 15583. Hole 11 at 153 feet from bed rock surface. Amygdaloid; fine grained
diavbasic porphyrite; augite porphyrite pebble? Distance from margin 1.

Grain Lo 14

Tron oxide 4x8, 5x4, 7x2 or dust  av, .16x.

Feldspar 7x1, 7x1, 8x1, av. .22x.03 (2600-+1492
154-159; (S. 15584). CONGLOMERATE, as above ) 5
Sp. 15584, Hole 11 at 155 feet from bed rock surface. Contains pebbles of

oligoclase porphyry and semi-spherulitic porphyry like 15578 and 15‘581, w:jch cal-
careous cement. ke . 15583 (2600-+153) .

159-161; (S. 15585). PorpHYRITE, like S. 1558: ) . 2

Sp 155’85. Hole 11 at 160 feet from bed rock mnargin, Just like 15583, All
low angled. Distance from margin 161?

Grain (2600 + 155)
Feldspar 10x1; 13x1; 15x3, av. .38x.05. _ .

161-198; (Ss. 15586-99). CONGLOMERATE; continued, growing ’3.7

finer and passing into red sandstone in the last 7 feet. (36)

Tt seems to me quite possible that we have in these last 59 feet only one bed of con-
glomerate which will correspond about to Marvine’s bed No. 17, but his sandstoye.s,
Nos. 17, 19 and 21, are separated by single flows, and more or less conglomeritic,
and our conglomerate may represent the whole of them, ‘ . .
Sp. 15586. Hole 11 at 164 feet from bed rock margin. Oligoclase porphyrite,
(apatite?). No phenoerysts, partly mierolitic and hypidomorphic ground mass;
brown and white flecks. N
Sp. 15587, Hole 11 at 165 feet from bed rock surface. Pebbles; spheruht}c
quartz porphyry, like 15578; poikilitic oligoclase porphyry like 15579; diabasie
. : . . t
andesite porphyrites like 15582; calcareous cement. ’ . ’
Sp. 15588, Hole 11 at 168 feet from bed rock surface. Conglomerate like 15587;
porphyry with apatite. -
Sp. 15589. Hole 11 at 170 feet from bed rock surface. Quartz porphyry; poiki-
litie,
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Girain
Quartz 17x12; 23x24; 27x33, av, .67x.69
Feldspar aggregates 80x80; 60x70, av. 2.3x2.5

Sp. 15580, Hole 11 at 180 feet from bed rock surface, Forms like olivine in
porphyry. pebbles of porphyry as above, chaleedony.

Sp. 155910 Hole 11 at 181 feet from bed rock surface. TFine grained quartz
porphyry: glass; spherulites; chaleedony; biotite, )

. Sp. 15592, Hole 11 at 184 feet from surface. One big pebble; porphyrite; rest
Is quartz porphyry, caleareous cement. . ’

Sp. 15593, Hole 11 at 188 feet from surface. Diabase porphyry; oligoclase
porphyrite; ground mass delessite. R

Sp. 15594, Hole 11 at 191 feet from bed rock surface. Usual fragments, in
coarse caleareous cement. 181 is bottom of conglomerate, beneath is sandstone.

Sp. 15595, Hole 11 at 192 feet from surface. Caleite appears to be a secondary
infiltration but see also clastic type of caleite 8x8. ’

Sp. 15596, Hole 11 at 192.5 feet from bed rock surface. Caleite with small
rounded and green grains of altered olivine?

Sp. 15597, Tole 11 at 194 feet from bed rock surface. Down to fine grained
shale. i

Sp. 155398, Hole 11 at 195.5 fect from bed rock surface. Fine grained caleite
and chalcedony with clastic fragments larger, about 23 to 30.

Sp. 15599, Hole 11 at 198 feet from bed rock surface. Quartz, feldspar. chal-
cedony, labradorite porphyrite and green fragments. (2600+191)

198-209; (Ss. 15600-4). MpLAPHYRE, amygdaloidal 11

Sp. 15600. Hole 11 at 199 feet from bed rock surface. Amygdules; finer grain
around them; much decomposed; diabasie to trichitic texture; olivine ? deconu?osod
to sericitic (talcose) or isotropic matter. Distance from margin 1.

Grain '

Olivine 13x5, 13x5, 12x8, av. .38x.18
Feldspar near amygdules 7x0.5, 5x0.5, 3x0.2, 10, 14x3, 15x2,

S}). 15601. Hole 11 at 204 feet from bed rock surface. Coarser; much labra-
dorite, ext. 21°-23° and 37°; some augite left; numerous olivine pseudomorphs
Distance from margin 5. .

Grain

Olivine 12x10, 14x11, 10x7, av. .36x.28
Feldspar 12x3, 22x3, 23x5, av. .57x.11
Augite 13x12, 23x21, 22x9, av. .58x.42

Sp. 15602, Hole 11 at 206 feet from surface. Growing finer grained trichitic
with quartz and caleite amygdules; in contact with fine grained sediment; arrange-
ment perpendicular or parallel to contact and growing coarser away from bit'
trichites often arranged 1 to the contact; feldspar extinction angles trifling aé
conta?t, This flow is more compact at 206 feet with an enclosure or vein of sand-
stolr;e in trap. The sandstone is bedded with the laminz curving relative to the
wall,

Grain

Olivine not plain

Feldspar 5x0.5. 2x0.2, 6x0.2, av. .13x.09
Augite not plain,

Sp. 15603. Hole 11 at 207 feet from bed rock surface. Like 15601, labradorite

ex. 26°-21°?  Coarsest part of belt? Distance from margin 2. ’
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(rain
Olivine 20x8; 17x17; 13x12, av. .30x.37
Teldspar 12x3; 20x2; 16x2, av. 48x.07
Augite 30x22; 20x20; 27x23, av. .77x.65

UNCERTAIN.
Sp. 15605. Hole 11 at 212 feet from bed rock surface. Amygdaloidal; decom-

posed glass and sandstone contaet; no trichites; only phenocrysts; like 15605; very

(2600 4 202

irregular contact— Feldspar phenocerysts like 15604 groups. (2600+204)
2192-222: (Ss. 15606-0), MELAPHYRE, ophite; amygdaloid and 10
feldspathic.

Sp. 15606, Hole 11 at 215 feet from bed rock surface. Porphyritie, amyg-
daloidal, with fine grained zone of forked trichite; feldspar about andesite? Roelk
highly feldspathic varying rapidly in character in belts (as the samples indicate) of
more and less amygdaloid. Distance from margin small,

Grain
Olivine 10x10; 20x12; 20x15, av. .50x.37
Feldspar trichites 3x0.1; 4x0.2; 23x0.1, av. .09x.004. Porphyritic 15x4;
14x4; 22x4, av. .51x.12. i

Sp. 15607. Hole 11 at 216 feet from bed rock surface. Probably the same bed
with decomposed olivine; glomeroporphyritic feldspar?

Grain

Olivine 14x12; 18x8; 11x9, av. .38x.29
Feldspar phenocrysts 16x3; 20x2}%; 22x4, av. .58x.08.

Sp. 15608. Hole 11 at 217 feet from bed rock surface. Amygdaloid with much
red altered olivine; feldspar extinctions 9°3-7° with 14°-14°% then latter with
Jower birefringence 28 °-15° with 5°; red altered olivine.

Grain.

Olivine 10x9; 8x6; 12x9, av: .30x.24

Feldspar varied, the larger 21x2, 12x1.5, 25x4, av. .58x.07.
. Sp. 15609, Hole 11 at 221 feet from bed rock surface. Fresher though altered
olivine; labradorite extinctions 30° and 26°-16°; anorthite 21°-30° and 45°-45°,
29°-32° and 35°.

Grain

Olivine 9x4; 13x8; 16x13, av. .38x.25

Feldspar 25%7; 12x3; 22x4, av. .5%x.14

Augite 18x5; 20x15; 65x17 (extra large), av. 1.08x.37 (26004 214)

222-266; (Ss. 15610-19). MELaPHYRE, ophite; about 17 feet of 44
arygdaloid at top and 9 feet at the bottom. Perhaps they are (43)
two minor flows., We have distinet SEDIMENTARY matter in the parting at bottom.

Sp. 15610, Hole 11 at 223 feet from bed rock surface. Amygdaloidal; trichitic;
decomposed olivine; small amygdules.

Grain

Olivine 10; 9; 5
Feldspar 8x1; 16x2; 13x3, av. .37x.06.

B Sp. 15611, Hole 11 at 226 feet from bed rock surface. Olivine, augite, labra-
dorite, ex 29° and 35°-37°.
Grain

Olivine 14x8; 13x8; 16x8, av. 43x.24
Feldspar 20x2; 25x3; 40x7, av. .85x.12
Augite 37x33; 60x30; 40x30, av. 1.37x.93.
Sp. 15612, Hole 11 at 228 feet from bed rock surface. Fine grained amygdaloid;

trichitic; thoroughly decomposed, with calcite.

k|
i
i
)

\
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Grain
Olivine 15x12; 13x10; 13x12, av. 41x.34
Feldspar 30x&; 20x4; 21x3, av., 71x.15,

Sp. 15613. Hole 11 at 232 feet from bed rock surface, Decomposed olivine;
labradorite; ex 24°-21° and 31°, fresher augite.

Grain

Olivine 8x6; 12x5; 12x6, av, .32x.17
Feldspar 11x2; 20x3; 40x3, av. .71x.08
Augite 30x20; 23x10; 24x22, av. .77x.52,

Sp. 15614, Hole 11 at 235 feet from bed rock surface. Amygdaloid; decomposed
trichitic around the amygdaloid. If a real gap here the overlying flow must have
followed soon as the coarse zone lies so near the top. Distance from margin 24 ft.
from below, at upper margin?

Grain

Olivine 16x15; 19x16; 16x13, av. .51x.44
Feldspar 22x3; 26x4; 18x3, av, .66x.10.

Sp. 15615. Hole 11 at 239 feet from bed rock surface. Decomposed olivine;
augite; groups of (ex 11°-24° and 34 °-39°) labradorite; iron oxide largely secondary?
around decomposed olivine; apatite needles in interstices. Distance from margin
4 from above, 20 from below.

Grain

Olivine 4; 21; 13x8

Iron oxide 22x15; 20x15; 7x17, av. .59x.47
Feldspar 28x4; 24x4; 40x3, av. 92x.11

Augite 130x50; 80x70; 80x60; 70x53, av. 3.00x1 11,

Sp. 15616, Hole 11 at 251 feet from bed rock surface. Like 15615 (Iabradorite
or anorthite ex 30°-24° and 43°-38°) iron oxides associated with olivine, Coarsest
along here, Distance from margin above 16, 8 ft. below.

Grain

Olivine 18x13; 14x10; 10x8, av. 42x.31
Feldspar 25x2; 30x4; 60x4, av. 1.15x.10
Augite 70x45; 70x40; 70x30, av. 2.10x1.15,

Sp. 15617. Hole 11 at 257 feet from bed rock surface. Like 15616; anorthite
with extinction angles 41°-44°-; 37°-43°; 23°-22°,  Distance from margin 2,

Grrain

Olivine 20x13; 15x12; 23x12, av. .58x.37
Feldspar 20x4; 22x4; 20x3, av. .62x.11
Augite 35x25; 30x18; 30x20, av. 95x.63. .

Sp. 15618, Hole 11 at 259 feet from bed rock surface. Arborescent augitic
amygdaloid with calcareous and chalcedonic trichitic zone around amygdules,
labradorite (ex 44°-37°), augite not as solid as above; more fibrous and twisted.
Melaphyre.

Grain

Olivine 12; 11; 8; 7

Iron oxide 3; 4; associated with olivine
Feldspar 30x4; 30x3; 30x4, av. $0x.11

Augite 30x20; 35x20, loose texture, av. 1.08x.66,

Sp. 15619. Hole 11 at 264 feet from bed rock surface. Like 15618; amygdaloid
clusters; corroded olivine.
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(GFrain
Olivine 9x4; 25x15; 14x10
Feldspar 24x4; 25x7; 20x4
Augite 30x8; 12x10 loose texture. (2€00+258)

266-275; (Ss. 15620-1). MpeLspuYRE, amygdaloidal; from 272 ) ()]
10 275 the amygdules are not so prominent.

Sp. 15620. Hole 11 at 266 feet from bed rock surface. Fine grained; marginal
porphyritic, mixed in with sediments,

Grain

Olivine 11x9
Feldspar porphyritic 58x68 and ground indefinitely small to 8x2.

Sp. 15621, Hole 11 at 268 feet from bed rock surface. Augite; labradorite;
altered reddened olivine; delessite. Distance from margin 2 above, 7 below.

Grain

Olivine 8x8; 9x4, av. .28x.20
Feldspar 20x5; 20x4; 30x4, av. .70x.13
Augite 33x10; 30x12; 28x5, av. .91x.27.
(26004-267)

275-283, (Ss. 15622-3). MELAPHYRE, amygdaloidal; 2 feet 8)
amygdaloidal at top, the rest compact. It is really a fine grained ophite, as most
of these beds are, but they are too thin for the structure to develop so as to be visible
to the unaided eye.

Sp. 15622, Hole 11 at 26 feet from bed rock surface. Very fine grained nearly
amygdaloidal, trichitic, augite tends to be sheaf like. Decomposed olivine; much
interstitial; quartz or feldspar. Distance from margin 1 foot.

Grain

Olivine 8x9; 13x13; 9x8, av. .30x.30
Feldspar 28x7; 50x7; 13x3, av. .91x.17
Augite 35x10; 30x6; 22x5, av. 87x.21.

Sp. 15623. Hole 11 at 280 feet from bed rock surface. Serpentine after olivine;
poikilitic augite: labradorite (ex 36°-36° and 27°-16°). Augite not typical, pink,
broken into patches too much. Distance from margin 5 ft. above, 3 below.

Grain

Olivine 10x8; 16x10; 12x8, av. .38x.26
Feldspar 20x3; 30x5; 20x4, av. .70x.12
Augite 10x4; 30x20; 30x15, av. .70x.39,

(2600+275)
283-302.5; (Ss. 15624-6). MrrLarEYRE, amygdaloidal; the upper 9 feet amygda-
loid, with copper (at 289 feet), prehnite and quartz. 18)

Sp. 15624. Hole 11 at 284 feet from bed rock surface. Fine grained decomposed
porphyritic amygdaloid like 15622 “283-293 Amygdaloid” copper, prehnite, quartz.
Distance from margin 1 ft.

Grain

Olivine 12x8
Feldspar 33x8; 25x2; 25x5, av. .83x.15.
Sp. 15625. Hole 11 at 295 feet from bed rock surface. Augite, labradorite,
decomposed olivine; less amygdaloid than 15624 augite small.
Distance from margin 12
Grain
Olivine 15x11; 16x10; 14x12, av. .45x.33
Feldspar 35x12
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Augite 10x8 10x4, av. .33x.20.

Sp. 15626, Hole 11 at 302.5 feet from bed rock surface. Augite in minute
granules, labradorite, decomposed olivine; oceasional large feldspar,

Grain

Olivine 12x8; 10x9, av. .36x.28
Feldspar 40x10; 30x4; 18x4, av. .88x.18,
(2600 + 293)

302.5-305; (Ss. 15627-8). SHALE, red, indurated; in vein- 25
contact with trap. Dip measured on drill cores, 14°, @)

Sp. 15627, Hole 11 at 304.5 feet from bed rock surface. Bands of finer grained
sediment cemented by coarser 2 to 3/32nds mm., all red; quartz and feldspar with
iron oxides,

Sp. 15628, Hole 11 at 305.0 feet from bed rock surface. Light colored; yellow-
ish skeined; sedimentary; apparently indurated.

(2600 + 296)

305-311; (Ss. 15629-33). ConeLOMERATE, with pebbles of melaphyre (6)
as well as of felsite; toward the bottom fine-grained and epidotic.

Dips measured on the cores 18° and 14°. This is about the same distance above
the bed that we correlate with Marvine’s Eagle River bed No. 53, as is Marvine's
No. 21. The very fine and partly indurated character of Marvine’s bed No. 21
accidentally matches our two feet of red shale.

Sp. 15629, Hole 11 at 305.5 feet from bed rock surface. Labradorite, augite
prisms,? decomposed olivine, much augite; small grains not marked

Grain.

Olivine 15x11; 20x13, av. .75x.40
Feldspar 20x2; 24x6; 22x7, av. .66x.15
Augite 16x10; 12x10; 8x4, av. .36x.24,

Sp. 15630. Hole 11 at 307 feet from bed rock surface. Conglomerate largely
felsitic debris, poikilitic orthophyre? also some porphyrite. Distance from lower
margin 3 ft.

Sp. 15631. Hole 11 at 307 feet from bed rock surface. Sedimentary, quartz
grains from quartz porphyry; serpentine (?) cement.

Sp. 15632. Hole 11 at 308 feet from bed rock surface. (Melaphyre pebble,
augite, labradorite decomposed, olivine). Distance from margin 2.

Grain

Augite 3x2; 7x4; 7x3, av. .17x.09.

Sp. 15633. Hole 11 at 310 from bed rock surface. Fragmental, fragments
epidotic; calcareous cement,

(26004 303)

311-327.5; (Ss. 15634-8). MELAPRYRE, ophite; amygdaloidal; 16.5
is markedly amygdaloidal for about 4 feet, then mildly spotted—somewhat more so
at the bottom. The contact with the conglomerate dips 19°. If the overlying
bed is the same as Marvine’s No. 21, this may represent bed No. 22, which is men-
tioned by Irving as a typical representative of his ordinary diabases. In this flow
the olivine grains are notably small.

Sp. 15634, . Hole 11 at 811 feet from bed rock surface. Very fine grained, trich-
itie, decomposed; decomposed olivine; iron oxide in lines as it occurs in glass. Dis-
tance from margin 0.

Grain

Olivine 14x8; 3x3; 6x3; 5x3, av. .23x.14
Feldspar 3x0.2; 6x0.2; 8x0.5, av. .17x.009.
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Sp. 15635, Hole 11 at 317 feet from bhed rock surface. Coarser.—tends to
poikilism, Distance from margin 6.
(Fram )
Olivine 6x4; 3x3; 7x7, av. .16x.14
Augite 335 20; 15
Sp. 15636, Hole 11 at 321 fect from bed rock surface.
dorite; serpentine after olivine associated with iron oxide,

Augite poikilitic; labra-
Distance from margin

10 above, 6.5 below.
Grain
Olivine 7; 10; 10;10x18
Feldspar 15x6; 13x2; 13x2, av. .41x.10
Augite 70x60; 45x40; 40x40, av. 1.55x1 40 . ' it
Sp. 15637, Hole 11 at 326 feet from bed rock surface. Fine grained, somewha
amygdaloidal. Distance from margin 1.5,
Grain
Olivine 5; 4; 9 ‘
Feldspar 20x1; 10x3; 12x2, av. 42x.06. o o
Sp. 15638. Hole 11 at 3273 feet, from bed rock surface. Still finer grainec an
dm;ker' olivine absent from the finer grained halos around amygdules. Distance
3 ; >
from margin 0.
Grain
Olivine 4; 6; 7
e 3x2; 13x4; 20x3, av. .46x.09.
Feldspar 13x2; 13x4; 20x3, 26004 319.5)
3927.5-344; (Ss. 15638-42). MrrarnYRE, ophite; amygdaloidal for the 1‘(11%’; 7

L Distance from margin

Sp. 15639, Hole 11 at 329 feet from bed rock surface.
1.5. . » ,
Sp. 15640. Hole 11 at 333 feet from bed rock surface. Amygdaloid; sedimentary
Sp. 1 . ) . Su loid; se
coating peeled off by secondary caleite veins. Distance from margin 5.5.

Grrain

Olivine 2-3?

Iron oxide club shaped 10x1

Feldspar 20x2; 24x2, av. .73x.66

Augite 34x30, ) o ,

Sp 1;641. Hole 11 at 338 feet from bed rock surface. Poikilitic augite, much
magnetite associated with it. Distance from margin 10.5 ft. above, 6 below.

Grain .

Olivine 12; 12; 8
Feldspar 14x2; 20x2; 15x1.5, av. 46x.05
Augite 85x45; 43x40; 48x42, av. 1.76x1.27. 5 . o
Sp 15642. Holelll at }343 feet, from hed rock surface. Fine grained trichitic,
porphyritic; very ferruginous. Distance from margin 1.
Grain
Olivine 5x4, 10x8?, av. .25x.50 ) .
Feldspar 8x0.2 and larger and smaller. . (2600+ 335423
344-349; (Ss. 15643-4). MELAPHYRE, amygdaloidal - (¢ "
$p. 15643, Hole 11 at 348 feet from bed rock surface. Coarser, somewhat poiki- ‘
litic, augite is larded with labradorite. Distance from margin 4 ft. above, 1 below.
Grain
Olivine 7x4; 15x6, av. .36x.16
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Feldspar 15x8 and smaller
Augite 22x10; 10x10; 17x13, av. 49x.33.
(26004 341.5)

349-362; (Ss. 15644-6). MELAPHYRE, ophite; about 7 feet (13)
at the top and 1 foot at the bottom are amygdaloidal. Sp. 15644. Hole 11 at 349
feet from bed rock surface. Fine grained; very amygdaloidal; trichitic contact.
Distance from margin 0.

Grain

Olivine 3x4?

Sp. 15645, Hole 11 at 356 feet from bed rock surface. Much serpentinized
olivine; poikilitic augite; labradorite; much like part of 44, Distance from margin
7.

Grain

Olivine 5; 10; 9
Feldspar 25x2 and smaller
Augite 30x12; 37x18; 23x13, av. .00x.43.

Sp. 15646. Hole 11 at 358 feet from bed rock surface. TLike part of 44, poikilitic
augite; grouped individuals in patches; larded with labradorite (ex 23°-25° and
33°-35°). Distance from margin 9 ft, above, 4 ft. below.

Grain

Olivine 12; 10
Augite masses 65; 55; 60; 70x53; 40x38; 50x43 (26004 354)

362-370.  (Ss. 15647-50). MELAPHYRE, ophite; about 3 feet at 8
the top are amygdaloidal.

Sp. 15647. Hole 11 at 363 feet from bed rock surface. Altered olivine; augite;
andesite, fine grained, small irregular amygdules, slightly porphyritic. Distance
from margin 1.

Grain

Olivine 5x4; 7; 17x10

Feldspar 34x8 and trichites
Augite 3x4; 7x5; 2x3, av. .12x.12.

Sp. 15648, Hole 11 at 364 ft. from bed rock surface. Labradorite larded in
poikilitic augite; altered olivine, much delessite. Distance from margin 2 above,
6 below,

(rain

Olivine 12x10; 8; 13x9
Feldspar 30x3; 30x2, av. 1.00x.08
Augite 90x70; 77x45; 70x50, av. 2.37x1.65,

Sp. 15649. Hole 11 at 368 feet from bed rock surface. Much serpentinized
olivine; augite small; labradorite, Distance from margin 2,

Grain

Olivine 6x5; 7x5; 7x7, av. .20x.17
Feldspar 15x2; 11x2; 10x2, av. .36x.06
Augite 40x20; 10x10; 45x40, av. .95x.70.

Sp. 15650. Hole 11 at 370 feet from bed rock surface. Paiches of augite, fine
grained porphyritic.

Grain

Olivine 9; 6; 5

Feldspar 16x7,~—mainly much finer

Augite 20x20, 10x8, 8x8, av. .38x.36 26004 362
Comparing these sections there is no noticeable gathering of iron at the bottom.
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370-384 (Ss. 15651-5). MeLapHYRE, amygdaloidal; possibly 14 376

two flows, o -
sp. 15651, Hole 11 at 370% feet from bed rock surface. Very fine grainec

{richitic. porphyritic; amygdaloid; in the filling the amygdules show horizontal
plane; top of flow red.

Grain

ivine 7, 5, 4 .
(Ijtlzlldspnr 'phenocryst 30x27; ground 8x1; 6x0.5; 9x2 and smaller, av. .23x.‘(.)3‘. .

Sp. 15652, Hole 11 at 373 feet from bed rock surface. .D'e.C(‘)mposed olivine:
augite; feldspar, ex 30°-36° and also low angles; tends to poikilitic texture. Dis-
tance from margin 2% above, 3 below.

Grain

Olivine 5; 5; 4
Feldspar 20x5
Augite 30x30; 20x13; 33x6, av. .83x.49. B .

Sp. 15653, Hole 11 at 376 feet from bed rock surf.a.ce. Fine gram‘e(l glomero-
porphyrite with feldspar; no augite? amygdaloid; trichitic feldspar. Distance from
margin 0. Apparently margin 15653 and 15654 may have been changed.

Grain

Olivine 15x12; 8x7; 5x2
Feldspar phenocrysts 9x0.5; 47x11; 12x1.5, av. .68x.13. L .

Sp. 15654, Hole 11 at 381 feet from bed rock surface. P.01k.1htlc augite; de;
composed olivine; caleite; labradorite. In my original description of~ trhe hm‘\T
specimens, 15654 is said to be amygdaloid, but it is not so much so as 15653, Dis-
tance from margin 5 ft. from above, 3 from below.

Grain

Olivine 6; 4; 7
Augite 23x23; 35x22; 18x13, av. .76x.58. . . -

Sp. 15655. Hole 11 at 382 feet from bed rock surface. Fine grained marginal;
slightly porphyritic in feldspar, Distance from margin 2.

Grain

Olivine 23; 4; 5x4 )
Feldspar 23x5; 10x2; 4x0.1, av. 37x.07, 2600+ 376)

384-389; (Ss. 15656-7). MrrapHYRE, amygdaloidal. .A.H. the.se amyg(‘laloids
show great variety in size of feldspar without any sharp dividing line, that is they
are “seriate porphyritic” of Iddings (Igneous Rocks, p. 196). o

Sp. 15656, Hole 11 at 385 feet from bed rock surface: ) Decomposed 911v1ne;
augite; ground amygdaloid; trichitic and seriate porphyritic feldspar. Distance
from margin 1.

Grain

Olivine 9x7; 6x4; 10x10, av. .25x.21
Feldspar from 45x16; to 9x2; 8x2, av. .62x.20
Augite 9x4; 13x4; 20x8, av. 42x.16. o .

Sp. 15657. Hole 11 at 387 feet from bed rock surface. Poikilitc augite; ser-
pentinized olivine; labradorite. Distance from margin 3 above, 2 below.

Grain

Olivine 7; 6; 10x4

Feldspar 11x1; 15x2; 12x2, av. 48x.05

Augite 25x17; 30x25; 25x20, av. .80x.62. :
(2600+381)

380-306; (Ss. 15658-60), MELAPHYRE, amygdaloidal. o @)
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Sp. 15658 Hole 11 at 389 feet from bed rock surface. Porphyritic feldspar;
marked amygdules; trichitie, Small angles feldspar (andesite) around them;
(decomposed olivine?).  Distance from margin 0, ’

[

Feldspar 90x43; to 0.3.

Sp. 15659, Hole 11 at 360 feet from bed rock surface.  Amygdaloid with see-
ondary poikilitic texture; quartz patches, melaphyre. Distance from margin 1,

Graom )

Olivine 4x4; 3; 2, 7: 5
Feldspar 15x1, 10x1, 8x1, av, .33x.03.

Sp. 15660, Hole 11 at 394 feet from bed rock surface. Much decomposed
olivine; augite more abundant in part of section is from melted enclosure; 7°-7°
low angled andesite. Distanece from margin 5 above, 2 below,

Grain

Olivine 7x6; 8x5; 8x5; av, .25x.18
Feldspar 10x1; 9x2; 24x12; 14x1
Augite 20x8; 80x70; 37x30, av, 1.37x1.08,

396-457; (Ss. 15661-8), MeLaPHYRE, ophite; first 20 feet 61 3867
or more amygdaloidal, then a fine grained black trap, with (59)

the lustre-mottling showing somewhat.

Sp. 15661, Hole 11 at 326 feet from bed rock surface. Amygdaloid; andesite;
altered olivine; augite? Distance from margin 0,

Grain

Olivine 8x3
Feldspar 14x2; 12x3; 2x.1, av. 28x.06.

Sp. 15662, Hole 11 at 403 feet from bed rock surface.  Amygdule; poikilitic
augite; olivine; feldspar. Distance from margin 7.

Grain

Olivine 7; 5; 6
Feldspar 17x1.2; 12x4.0; 15x2.5, av, 44x7.7
Augite 22x13; 40x30; 120x45, av. 1.82xS8.

Sp. 15663. Hole 11 at 411 feet from bed rock surface. Well marked poikilitic
(7 mottles in 15 mm.), Distance from margin 14,

Grain

Olivine 12x7:7; 5
Feldspar 13x1.5; 14x6; 23x2, av. .54x.09
Augite 80x70; 100x55; 84x55, av. 2.64x1 .80.

Sp. 15664, Hole 11 at 420 feet from bed rock surface.  Decomposed; only a
little augite left. Distance from upper margin 23 ft,

Grain

Feldspar 25x2; 25x2; 10x2, av. .60x.06,

Sp. 15665, Hole 11 at 426 feet from bed rock surface. Poikilitic augite; 'eldspar
much decomposed; decomposed olivine, Distance from margin 30 ft, above, 31
below,

Grain

Olivine 9x8; 9; 11x7
Feldspar 60x30?, 14x10, av, 1.23x.66
Augite 70x70; 70x70; 66x50, av. 2.06x1.60,

Sp. 15666. Hole 11 at 439 feet from bed rock surface. Porphyritic Bytounite
(ex 45°-42° and 33°, 43° and 10°). Poikilitic augite, decomposed olivine. Dis-
tance from margin 18.5.
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(irain
Olivine 10; 6; 4
Iron oxide 6x2; 6x1, av, .20x.05
Feldspar 26x6; 36x16; 70x36, av. 1.32x.58
Augite 115x40; 108x80; 104x66, av. 3.27x1 .K6. ‘
Sp. 15667, Hole 11 at 455 feet from bed rock surface. Labradorite ex 30°-29°
with 15°-8° and elongate chloritic pipe amygdule showing an undoubted bottom;
much altered olivine,  Distance from margin 2.5,
(frain
Olivine 9x5; 3 x3, av, .20x.13
Feldspar 15x1.5; 12x1; 8x2, av. .35x.045. . ‘
Sp. 15668, Hole 11 at 457 feet from bed rock surface. Amygdz?loul; 03101‘10
and ehlorite; feldspar very much decomposed, trichitic. Distanee from margin

05 ft,

(frain

Olivine 7x7; 5x4; 7x4, av, .19x.15

Feldspar 7; 9; 16; phenocrysts 75x24 (2600+ 445)
457-458; (Ss. 15669-71). Saxvsrong, dark, basic; 1

porphyry fragments not marked, This may represent Marvine’s bed No. 26,

Sp. 1566 9. Hole 11 at 457.5 feet from bed rock surface. About a foot of §and—
«tone underlain by andesite and datolitic fragments of porphyrite, epidote,
plagioclase, aug'te; porphyry fragments absent or not marked; cement not cal-
eareous. Distance from margin 0.

Sp. 15670, Hole 11 at 457.5 feet from bed rock surface. Basic sandstone.

(2600 -+ 445.5)

458-482; (Ss. 15671-6). MEevraruYRE, ophite; first 6 feet an ‘ (24) 4455
amygdaloid with datolite, then a fine grained black trap, finally distinctly mottled.
At the base there is a sediment. Compare Marvine’s bed No., 27,

Sp. 15671, Hole 11 at 457.5 feet from bed rock surface. Contact of melaphyre
with thoroughly altered sediment. Distance from margin 0.

Grain

Olivine 12x7; 14x12; 8x8, av, .34x.27
Feldspar—smaller 2x0.1; 3; larger 43x5; 18x5; 17x4, av. .7$x.14. o

Sp. 15672, Hole 11 at 458 feet from bed rock surface. Decomposed olivine;
and plagioclase. Distance from margin 0.5,

Grain

Olivine 8x8; 13x8; 11x5, av, .33x.21
Feldspar 20x2; 25x5; 25x4, av. 70x.11. ‘ . o

Sp. 15673. Hole 11 at 4€3 feet from bed rock surface. Poikilitie al{glte, olivine
ehanged into bowlinglite or material between serpentine and mica. Distance from
margin 5.5,

Grain

Olivine 14x13; 12x7; 17x12, av. 43x.32
Feldspar 20x5; 25x4; 18x4, av, 63x.13
Augite 45x45; 65x50; €0x40, av. 1.70x1.35. o o

Sp. 15674, Hole 11 at 475 feet from bed rock surface. (Bowlingite or 1ddmg-.
site) mica and serpentine after olivine; poikilitic augite, each moti.;le made Pp.oi
parts of slightly diffe ent orientation; chloritic cavities correspondmg to acid in-
terstices; labradorite, ex 28°-32° and 39° -; 36°-40° and 30°. Distance from margin
17.5,

19
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(frain
Olivine 15x8; 15x12; 17x16, av. 47x.36
Feldspar 21x12; 18x3; 24x12, av, .63x.27
Augite 60x50; 50x40; 80x60; ¢0x45, av. 2:33x1.62,

Sp. 15675, Hole 11 at 476 feet from bed rock surface. Fine grained amygdaloid;

tecomposed feldspar and olivine; augite?
Grain
Olivine 13x9; 17x10; 12x10, av. .42x.29
Feldspar 17x8, and down to trichites.
Sp. 15676, Hole 11 at 482 feet from bed rock surface. V ery fine grained marginal

amygdaloid; amygdules in part filled with sand, trichitic; large decomposed olivine;
plagioclase.

Grain
Olivine 7x7; 13x12; 17x12, av. .37x.31
Feldspar 22x4, down to trichites. (2600+ 469.5)
482-492; (Ss. 15677-9). MELAPHYRE, ophite; first 5 feet (10)  (479.5)
amygdaloidal; below that a fine grained trap, the bottom of the bed apparently
gone,
Sp. 15677. Hole 11 at 485 feet from bed rock surface. _ Beginning of poikilitic
bed; much altered olivine; labradorite ex 23°-23° and 40° -39°,
Gmm
Olivine 13x10; 12x8; 18x12, av. 43x.30
Feldspar 23x2; 10x1; 15x2, av. 48x.05.
Sp. 15678. Hole 11 at 487 feet from bed rock surface. Poikilitie, elasolite vein
but not an intrusive contact as the grain is too coarse. I might be erosion contact.
Grain
Augite 22x17; 13x12; 25x23, av. .60x.52.
Sp. 15679, Hole 11 at 481 feet from bed rock surface.
Grain
Olivine 15x14; 12x10; 26x25, av. .53x.49
Feldspar 30x4; 23x5; 17x6, av. .70x.15
Augite 40x40; 55x45; 45x22, av. 1.40x1.07
(26004 479.5)
The coarseness of the grain here is decidedly in favor of a fault beneath,
492-493; (Ss. 15680-1). Seam of red Cray Fruccax, perhaps 1) (480.5)
markinor a fault. A fault throwing the south side down, and hading to the south
“a so-called slide” would make a gap which we could not detect (see p. 35, Fig. 5
of Vol. VI, Part I, Mich. Geol. Sur.), but we may be reasonably sure that there is
no fault WhICh would lead to a repetition farther north of the beds we have already
described, for these consist of a number of sandstones and conglomerates with thin
basic melaphyres of the ophite type, whose texture is sometimes coarse enough to
be recognized, and these we do not again encounter. After two more conglomerates,
we come to a series of somewhat less augitic flows, with nonfelsitic conglomerates.
Sp. 15680. Hole 11 at 492 feet from bed rock surface. Very fine grained red
shale; almost no action on polarized light, i. e., no quartz; regular fluccan.
Sp. 15681. Hole 11 at 493 feet from bed rock surface. Thoroughly decomposed;
fine grained, microlitic; with pseudomorph of olivine phenocrysts.
Grain
Olivine 13x12; 17x13; 15x14, av. 45x.39
Feldspar 13x4.

(26004 4&0.5)

KEWEENAW SERIES OF MICHIGAN. 647

Sp. 15682, Hole 11 at 4¢3 feet from bed rock surface. Microlitic porphyritlic;
evidently under contact; margin very dark; feldspars arranged with relerence to it;
magnetite ground,

Grain

Olivine 24x15; 20x16; 18x14, av. .62x.45
Tron oxide 5x0.1; 4x0.1; 2x0.1, av. .11x.003
Feldspar 2 to 3x0.1 and more.

493-499; (Ss. 15683-89). CONGLOMERATE, with porphyry ©) (487.5)
felsite, and trap pebbles, and not much calcareous cement; dip about 13°-14°,

499-500. Cray; another seam, which may indicate a fault. Thus, as the con-
olomerate may be bounded by possible fault planes above and below, we cannot be
:ertain of its correlation, and it may be a repetition of some higher or lowe.r con-
glomerate, but relatively to our general correlation it is nearly in the position of
Marvine's No. 28

Sp. 15683, THole 11 at 494 feet from bed rock surface. Fragments of quartz
porphyry, with microlitic and poikilitic ground mass. .

Sp. 15684. Hole 11 at 498 feet from bed rock surface. Mau.]lyi one pebble of
orthophyre, more oligoclase phenocrysts; poikilitic; with altered bIOtlte...

Sp. 15685, Hole 11 at 4963. Orthophyre; porphyrite and spherulitic porphyry
pebbles.

Sp. 15686. Hole 11 at 498 feet from bed rock surface. Orthophyre p.ek.)bles.

Sp. 15687. Hole 11 at 499 feet from bed rock surface. Pebbles f)f ophitie mela-
phyres, poikilitic andesitic porphyrites?, quartz porphyry and calcite cement.

Sp. 15688, Hole 11 at 499 feet from bed rock surface. All carbopates nearly.

Sp. 1568%. Hole 11 at 499 feet from bed rock surface. No section—perhaps a
slide here?

(26004 487.5)

500-507.5; (Ss. 15680-2). MELAPHYRE, amygdaloidal. 7.5
Sp. 15680, Hole 11 at 499% feet from bed rock surface. () 494.5'
Mainly carbonates, here and there shreds showing texture of fine grained trap mic-
rolitic erosion contact? or pebble?

Grain

Feldspar 18x2; 10x1.

Sp. 15691. Hole 11 at 504 feet from bed rock surface. Contact of sandstone
vein with original margin of trap but coarse; yet there is a continuous black wavy
fine line, wrapping projecting feldspar at margin.

Grain

Olivine 7x6; 6x6; 5x4, av. .18x.16

Iron oxide 7x6 4x4, av. .18x.16

Feldspar 27x2; 24x1; 14x2, av. .65x.05

Augite 50x15; 52x13; 18x12, av. 1.20x.40. . )

Sp. 15692. Hole 11 at 507.5 feet from bed rock surface. Amygdaloid; micro-
litie; porphyritic evidently marginal; olivine decomposed; quite red.

Grain

Olivine 5x5; 6x5; 7x7, av. .18x.17
Feldspar 18x5; 10x2; 11x3, av. .39x.13
Augite ? not over 4 or 5.
: (2600 + 494.5)

507.5-511; (S. 15693). AmyepaLoID; may belong to the flow 3.5

above or to that below. 3
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Sp. 15693, Hole 11 at 511 feet from hed rock surface 2600+ 447 .5)
10.  bed rock surface -113. :
I1. 531-525; (S« 15694-6)  Mrrapuyre, ophite; more or less 14
amygdaloidal. especially the first two feet, 2600+ (511)

Here we pass from hole No. NI to hole No. X.  Assuming that hole No. XI at
525 feet is equivalent to hole No. X at 113 feet, which will make a difference of 412
feet; adding the excess of altitude of No. N over No. NI (206.7-143==64 fect), makes
476 feet, and dividing by the distance between them, 2,191 feet, we have 0.218 as
tan of dip; i, e, the dip is 12° 20/,

The rest of No, XI we correlate as follows:

Hole No. XT at 532 feet, contact, is equivalent to hole No. X at 123 feet, difference,
409 feet. Hole No. XTI at 536 feet, contact, is equivalent to hole No. X at 133 feet;
difference, 403 feet and the characters of the beds assumed to be equivalent har-
monize very well.  Tull arguments for the correlation are found in the Isle Royale
report,

If the dip is steeper than we assume and the two holes do not overlap at all, we
have made the column too short.

Sp. 15694, Hole 11 at 512 feet from bed rock surface. Fine grained chloritice;
patches of decomposed olivine granules as if derived from breaking up of a large
grain; low angled feldspar.

Grain

Olivine 5; 5; 7x7
Feldspar 10x1; 10x2; 14x1, av. .34x.04.

Sp. 15695, Hole 11 at 520 feet from bed rock surface. TLargely decomposed;
begins to be ophitic.

Grain

Olivine 5; 5; 8; 8; 3; 7x9
Feldspar 12x2; 10x2; 12x1; 14x2; 24x3; 10x2, av. .45x.06
Augite 10x10.

Sp. 15696. Hole 11 at 522 feet from bed rock surface. Labradorite extinction
angles 25°19°; 15°-21° with 35°21°, 30°40° and 28°, Distance from margin
below 4 ft.

Grain

Olivine 5; 4; 5
Augite 70x50; 50x30; 30x20, av. 1.50x1.00

Sp. 15462, Hole 10 at 109 feet is probably from the same flow as Sp. 15696 per-
haps 4 feet from the bottom at 113 ft, It should then correspond in texture pretty
closely to Sp. 15696. Being nearer the surface of bed rock, however, it is more.
altered. The olivine is turned to ferric oxide. The labradorite feldspar is also
much attacked, but the extinctions fit so far as they can be made out (28° and 15°-
20°, 18°-24° and 36°). There is a heavy impregnation of carbonates. The augite
is poikilitic.

Grain

Olivine magnetite pseudomorphs as a unit—6; 7; 8; 10x6
Feldspar (phenocrysts 55x7) 8x2; 20x1.5; 14x2
Augite 35x35; 75x50; 57x47.

(2600 511)

direct computation
Hole 11, 525-532 (Ss, 15697-8) (10) (512)
Hole10. 113-123; (Ss.15463-5). MELAPHYRE (2600)+ (522)
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Sp. 15163, Hole 10 at 113 feet from bed rock surface. Fine grained; amygda-
toidal decomposed. Distance from margin 07

(iram

Olivine 7x5; 6x4; 8x5, av, 2Ix.14
Feldspar 5x0.5; 10x2; 15x1, av. .30x.03
Augite 12x8; 16x15, av. 406x.38.

Sp. 15697, Hole 11 at 525 from surfuce. Microlitic; porphyritic, rather low
angled feldspar; ex. angles 0°; 6°-7°; 16-13°; 0°; 7°; 0°; calcarcous amygdaloid
redder.  Distance from margin 0,

Grain

Olivine 5; 5; 5
Feldspar 44x.1 microlites; 7x1. o

Sp. 15464. Hole 10 at 118 feet from bed rock surface. Labradorite extinetion
35 and 19-22°; 54-20°; 30-28°; 22-21° and 35-41°  Distance from margin 5 feet
each way.

Grain

Olivine 8x6; 8x7; 8x7, av, .24x.20
Feldspar 10x2; 12x2; 14x2, av. .36x.06
Augite 26x10; 10x9; 12x8, av, 48x.27,

Sp. 15698, Hole 11 at 527 feet from surface, Coarser again; redder than 15696

Grain .
Olivine 8; 8x6; 10x6
Feldspar 8x1; 16x2; 15x2, av. .39x.05
Augite 4x4; 26x13; 20x17; av. .50x.34.

Sp. 15465. Hole 10 at 121 feet from surface. Decomposed; no finer than 15464;
andesite extinetion angles 0, 0, 0, 0, 0. Distance from margin 2.

Grain

Olivine 8x5; 8x5, av. .26x.16
Feldspar 7x1; 14x2; 12x2, av. .33x.05
Augite 7x4.

11, 532-536; (Ss. 15699-15702 or 3).

10. 123-135; (Ss. 15466-9). MprLarnyYrE, amygdaloidal; a trace (12) (26004 534)
of sand at lower contact. ] .

Sp. 15466. Hole 10 at 123 feet from bed rock surface. Finer amygdaloid; also
trichitic; andesite extinction angles 0, 0, 6-6, 1, 0, 0; no augite. Distance from mar-
gin 0.

Grain

Olivine 5x3; 7x6; 9x6, av. .21x.15
Feldspar 15x2; 15x2; 13x1, av. 43x.05. )

Sp. 15699. Hole 11 at 532 feet from surface. Amygdaloid; fine grained por-
phyrite; calcite; very thin section.

Grain

Olivine 3; 10x5?; 8x3
Feldspar 5x2; 3x.2; 6x.1, av. .14x.02. )

Sp. 15467. Hole 10 at 124 feet from bed rock surface. Amygdallmd coarser
grained; plagioclase extinetions 13-0; 1-2; 0-7; 8-5; 12-20; 0. Distance from margin
1.

Grain

Olivine 8x4; 12x5; 6x4, av. .26x.13
Feldspar 9x1; 15x2; 15x2, av, .39x.05
Augite 2x1; 2x1; 3x2, av. .07x.04.
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d;(}))l.nrl)z;g(l).callji(t)ie' IT at 533 feet from surface. Fine grained; decomposed with
Grain
Olivine 4; 5x4; 6x5
Feldspar 8x2 and varied.

.SI.). 15701, Hole 11 at 534 feet from surface. Amygdaloidal; decomposed

olivine; small not well marked amygdules, - J ' »

Grain ]

Olivine 2; 3; 8; 9x7
Feldspar 12x1; 10x1; 15x2, av. .37x.04,

Sp. 15702, Hole 11 at 534} feet from surface. Decomposed, slightly coarser;
augite has a spherulitic habit. Feldspar ex. angles 17°-28°; 18°-20° and 3°-5°,

Grain

Olivine 7; 3; 3; 7
Feldspar 12x2; 6x1; 14x1, av. .32x.04
Augite 7x5; 4x2, av. .18x.11.

Sp. 15703. Hole 11 at 536 feet from surface. I‘)orphyrite; microlitie, evidently
marginal; glassy; trichitic. Distance from margin 0, ] ’

Grain

Feldspar ex. angles 18°-28°; 10°-8°; 15°-10°
Olivine 6x3?
Feldspar 10x2; 10x2; 10x3, av. .30x.07.

Sp. 15468. Hole 10 at 133 feet from bed rock surface. Poikilitic polysomatic
augite; labradorite extinctions 29°; 17°-14°; 33°-25° and 9°. Distance from lower
margin 2 ft.! The grain is extra coarse for this distance and suggests some error l

Grain .

Olivine 7x7; 9x4; 9x6, av. .25x.17
Feldspar 18x3%; 20x2; 17x2, av. .55%.07
Au«i’ce 20x18; 30x25; 3x18, av. 53x.59.

Sp. 15704 at 542 fect in No. 11 corresponds in some respects to this but the plagio-
clase seems a little more basic and I think it belongs to the next flow.

Sp. 15469. Hole 10 at 135 feet from bed rock surface. Pipe amygdule; por-
phyritic, microlitic; contact shows trace of sand. Distance from margin 8 ’

Grain o

Olivine 7x4; 9x7; 6x3, av, .22x.14
Feldspar 12x2; 6x1,
Augite none,

This specimen shows the contact,—being divided into two parts with sandstone
between. The one part is not so red and has one phenoerysts 36x12. The other
(lower?) is blacker especially around the very numerous small amygdules

11, 536-550% (Ss. 157032-15705) (13) (26004 547)

. 10. 135-148; (Ss. 15469-72), MrrareYrE, amygdaloidal ophite; more compact
in the lower 4 feet.

Sp. 15470. Hole 10 at 138 feet from surface. Granules of altered yellow red
olivine; plagioclase extinctions 0-6°; 0; 0. Distance from margin 3.

Grain

Olivine 10x8; 10x9; 12x9, av. .32x.26
Feldspar 16x2; 16x1.
Augite 12x11; 13x8; 12x4; 37x.23,

Sp. 15704. Hole 11 at 542 feet from surface. Poikilitic augite; feldspar ex
angles 26°; 39°; 17°- —]‘30 and 42°-41°; 39°-44° and 27°; 30°—32° and 41°, Dis—.

tance from margin 6. '
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Grain
Olivine 12x7; 9x6; 6x5, av. 27x.18
Feldspar 13x2; 17X‘), 9x1.25, av, .34x.05
Augite 10x5; 10x10; 13x9; 18x12, av. .42x.30.

Sp. 15471, Hole 10 at 144 feet from surface. Poikilitic ophite 20 and 35-36;
labradorite extinetion 15-17° and 35-39°; 31-32° and 43°.  Distance {from margin
4 ft. from below?

Grain

Olivine 10x5; 9x6; 10x5, av. .26x.11
Feldspar 15x2; 17x2; 14x3, av. 46x.07
Augite 65x30; 32x25; 50x25, av. 1.47x80.

Sp. 15472, Hole 10 at 148 feet from surface. Sand seam; margin porphyritic;
feldspar extinctions generally very small in this section; 18-20; 0. Distance from
margin 0.

Grain

Olivine 8x4; 8x7; 9x9, av. .25x.20.

Sp. 15705. Hole 11 at 550 feet, the bottom of the hole being at 550} feet, looking
as though alsd near bottom of flow. Much decomposed poikilitic calcite and olivine.
Distance from margin 14 above.

Grain

Olivine 8; 5; 6; Yx4
Feldspar 237;2, 18x2; 14x4, av. .56x.08
Augite decomposed.

148-169; (Ss. 15473-8). MELAPHYRE, ophite; upper 9 feet (20) (2600 567)
mnywialoulal then more massive.

Sp.15473. ole 10 at 153 feet from surface. Slightly poikilitic.

Grain

Olivine av. 10x8
Feldspar 18x2; 20x2; 22x4, av. .60x.08
Augite 30x12; 40x30; 60x12, av. 1.30x.54.

Sp. 15474, Hole 10 at 158 feet from surface. Poikilitic; much calcite leplacinrr
or interstitial; very feldspathic, extinction 24°-26° and 38 —35° 4°-6°and 31°-35
Distance from upper margin 10 ft., lower 117

Grain

Olivine 8; 9; 9, av. .26

Feldspar 1()X‘3, 23x2; 18x3, av, 57x.06. Also lamellae with same ex. but greater
refringence 19°-13? w 42-36; 20-21 w 30-35; 18- 18 w 407-41; 21-25 w 39-37

Augite 34x40; §0x60; 3()X25 44x40, av. 1 46x1.19.

Sp. 15478, Hole 10 at 169 feet from surface. Contact with sediment very cal-
careous. Distance from margin 0.

10, 170-193; (Ss, 15478-88). (22) (2600+ 589)

This conglomerate contains abundant acid pebbles, of porphyry and felsite, and
of melaphyre as well. This bed I took to be the conglomerate opened by the Island
mine, as the two have a similar lithological look or character, and lie nearly in line
of strike from each other, The Island mine conglomerate runs about 500 feet south
of the north quarter post of Sec. 29, T. 64, R. 37, and has, considering its position,
a steep dip (from 19° to 25°). Again, near Siskowit Lake, 50 steps north of the
southwest corner of Sec. 26, T. 65, R. 36, and down to the corner, we find along the
same line of strike a conglomerate which I take to be the same. So it continues on,
but does not pass through to Conglomerate Bay, but like other beds in this vicinity
veers a little to the north and goes through the trough of Rock Harbor. It is barely
conceivable that, if we turn and go in the other direction, by the time we shall have
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come 10 Grace Harbor all the overlving traps will have run out. and that this con-
glomerate will have merged in the general conglomerate of Cumberland Point.  This
conglomerate in drill hole No. X differs from those above it in that it carries a greater
proportion of basic pebbles. especially of the immediately underlying melaphyre
porpliyvrites. but it differs still more decidedly from any conglomerate within the
first thousand feet heneath it, in thaj it still contains a considerable proportion of
felsitic debris—more perhaps at the Island mine {han at the drill hole.  This con-
trasted relation of the conglomerates above and below {his horizon holds good. so
far as the meagre facts indieate, for the corresponding beds at the other exposures
above mentioned.  All these exposures, moreover. lie on {he southeast flank of g
fairly continuous ridge which is principally made up of the rocks which we have de-
scribed as melaphyre porphyrites, the “ashbed” type of diabase. Northwest of this
porphyrite ridge we find a still more continuous ridge, the “backbone’ of the island,
which is made up of very coarsely Justre-mottied ophites. It will be noticed, from
what we have said, that not only the sedimentaries but the eruptives change their
character, above and below the conglomerate horizon which we are studying.  Above
it we have a series of thin flows, ;fenera]ly largely amygdaloidal, but when coarse
enough showing the mottling of the ophites, and interstratified with them numerous
heds of silicious sedimentary rocks.  Below it, as we shall see, the beds are in general
thicker and more massive, and less augitic (porphyrites, that is sodic melaphyres),
and the interstratified sediments and amygdaloids resemble those which form the
hanging of the Ashbed type. .

Now we have on Keweenaw Point at Eagle River and elsewhere (Figures 23-38) a
series precisely similar in stratigraphic order, only with the order from southeast to
northwest reversed. I used mainly for comparison Marvine’s Eagle River section,
Fig. 34, as it was the most complete section made when I did my Isle Royale work,
and I went over and revised it and colleeted specimens from it expressly for this pur-
pose.  Beginning from the uppermost trap bed actually noted (Geol. Sur. of Mich. I,
Pt. 11, p. 112) Marvine counts ten sandstone in the first, 2,300 feet of the section hor-
izontally, (i. e., 1,272 feet thick; loc. cit., p. 24) to bed No. 35. This is the greater
part of his series (¢) which he however carries down somewhat farther to the first,
scoriaceous amygdaloid. In this part of the series the beds incline to be lustre
mottled when at all thick, and the character of the formation generally matches the
beds above the Island mine conglomerate. It will be noticed that for this part of
the section we have on Isle Royale but half the thickness represented at Eagle River,
the thickness to the bottom of the Island mine conglomerate being but 589 feet, but
on the other hand we have six to eight representatives of the ten conglomerates and
sandstones.

Beginning with the flows immediately below Marvine’s bed No. 35 and the Island
mine conglomerate, we find a distinetly less augitic character in the flows as a whole,
while the base of each flow remains somewhat ophitic in texture; we can recognize
this change under Marvine’s bed No. 35, (Fig. 34), in the Copper Falls adit, Fig. 30,
in the Tamarack mine No. 5 shaft section at 185 feet? (Belt 4) Fig. 37, and else-
where. In my re-examination of the Eagle River section I obgerved the change there
at the point indicated. Then in all cases the first sedimentary bed we meet below the
Island mine conglomerate, respectively below Marvine’s bed No. 35, Tamarack belt
5 is distinetly of the Ashbed type, e. g., at 415 feet in No. X, Marvine's bed No, 44,
Below this bed the traps are still less augitic, and they, together with their associated

scoriaceous conglomerates, have in each case about the same thickness. TUnder this
complex we find also, both on Isle Royale and on Keweenaw Point, the largest flow
of the coarsest ophite that oceurs anywhere in the series, the Greenstone,

Now I am well aware of the danger of purely lithological correlations, but in view
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of the faet that beds of the series which we have heen studying have l)G(—)l‘l iol}owe(}
for -trdi.\‘tzmce along Keweenaw Point equivalent to that across the la.ke, in view 0»
1}’10 fact that a basic lava sheet like the “Greenstone”” of 200 feet, yes, in some places
4s in the Manitou section (Fig. 29) of 1,130 fect thickness :n}d more. may be ex-
d)boctw] to spread a great distance, with some uniformity of htholog}cul character,
in(i in view of the general parallelism both in sedimentaries and in tm}?s, both
111)0\’0 and below, there seems to be no reasonable doubt that the Island mine co}]:_
;rlomemte is equivalent to Marvine’s bed No. 33, or is, at }(’zlxt, at very 141efir1_y the
:‘1]]1(’ horizon, and marks the same moment of (uiescence in \'(.)1(3211‘11(3 {1(‘,1,1\;1.13'.
A Sp. 15479, Hole 10 at 170 feet from surface. Pebble? with spherulitic open
textures, o
Sp. 15480, Hole 10 at 172 feet from surface, Pebble; quarty porphyry, with
iiliti . HECRY ales S ¢ igoclase phenoerysts.
soikilitie ground mass very caleareous and oligoe Y .
} S=p 1542%1, Hole 10 at 174 feet from surface. Pebbles of qum“tz por])hyry. Wlﬂkl
qm:eoles in the ground mass, or possibly seecondary micropoikilitic quartz oriented
with the phenocrysts. N ' -
Sp. 15482, Hole 10 at 177 feetl from surface. Pebbles of andes:lhc })01plxyrltc
wit:h altered olivine? microlitic. This is a basic type of rock not noticed in the con-
slomerates above. ' I
) Sp. 15483. Hole 10 at 181 feet from surface. .Oligoclase porphyrite; poikilitie
ground, 1. e,, felsitic. o
) Sp. 15484, Hole 10 at 182 feet from surface. DPebble of altered fine grained
melaphyre. T 4 ‘
SpI 15485, Hole 10 at 186 feet from bed rock surface. Microlitic, oligoclase
yorphyrite pebble. . ‘ o
: 5‘11) 15486, THole 10 at 188 feet from surface. Decomposed glass! Phenocrysts
oligoclase, hi [ ti above. Olivine.
of oligoclase, this type of pebble not noticed a livin ‘
Spg15487. Hole 10 at 191 feet from surface. Poikilitie qua’rtz porphyry and
porphyrite fragments. y -
: S];)) y15488. t,Hole 10 at 192} feet from surface. Quartz porphyry with micro
yoikilitie ground. . o
} ]93—30617 (8s. 15489-15501). MELAPHYRE, porphyrite. This is a (‘] 10)101
fpseudamygdaloid for the first 20 feet, that is, the amygdules are mdlstmgun?‘ k)adle
from decmﬁposition spots. It is different from the ophites above, m'ost marke y
in microscopic characters, but also to the naked eye, for the feldspar is mugh mlin(;
conspicuous and there is no lustre-mottling, as there would .be very.p]amly in a bec
of ophite of equal thickness. In other words the feldspar is large in propmt.lon to
the size of the augite. Light greenish seams and spots, al.]d a generally l1gl:iter,
more greyish green color may be noted on comparison. This would correspond to
o =
Marvine’s bed No. 36. . .
The grain of the augite is plotted as t in Fig. 16 of the Isle‘ Royale Report.ooéé;\ ill
be noticed how low the rate of increase is,~about 1 mm, in )5() fe:et or 0.0 0065,
It will be noticed in Marvine's description of bed No. 3('7 t.hab the sconace(.)g}s
character of the amygdaloid is mentioned which is characteristic of the~ less augltlc
melaphyres. This has just about the same thickness and petrogr?phlf: charac'er
with T. 5 b. 8. Annual Report for 1903, p. 254. The feldspar is oligoclase in-
stead of labradorite, e
Sp. 15489. Hole 10 at 193 feet from bed rock surface ex. Q, 0; 12°-12°; 0; 0;
Not exactly at margin; large olivine; decomposed, little augite; oligoclase very decom-
posed. Distance from margin 0.5? ft.
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Grain
Olivine 23x18; 16x10; 8x4; 17x12 av. .56x.40;
Iron oxide growth?, also Octahedra 1, and 2.5
Feldspar 16x4; 22x6; 36x6, av. .74x.16.

Sp. 15480. Hole 10 at 198 feet from bed rock surface. Magnetite apparently
surrounded by zones of altered olivine? Olivine and augite really count as a unit
in texture; chalcedonic cavities; feldspar Ab, An, extinctions 10°-12°; 9°-8°w 1°,
Distance from margin 5.5.

Grain

Olivine 7; 8; 17, av, .32

Iron oxide 2.5; 10x9; 8x7; 17x15, av. .35x.31
Feldspar 40x5; 30x7; 28x6, av. 1.08x.18

Augite 9x5; 12x7; 15x6; 12x5; 16x8, av, .42x.20.

Sp. 15491, Hole 10 at 214 feet from surface. Zeolitic amygdaloid; so little
augite that it is discontinuous; andesite feldspar extinctions 6°-10°; 7°-7°; 9°-8°;
5°4°,

Grain

Olivine 10; 7x3; 8x7; 16x9
Iron oxide 7x6; 9x9; 14x12, av. .30x.27
Augite 23x12; 13x12; 46x13, av. .82x.37.

The augite is not far from the same size as 16834 at 15665, the olivine larger but
not apparently more abundant.

Sp. 15492, Hole 10 at 224 feet from bed rock surface. Very coarse; augite
patches are discontinuous; porous texture with secondary filling; the cavities
have very sharp feldspar? crystals; the olivine is decomposed to bowlingite (see
Fig. 23, p. 155 of Isle Royale report repeated here as Fig. 16), as A. N, Winchell
thinks it should be called rather than iddingsite!; feldspar much altered.

Grain

Olivine 23x22; 30x16; 32x27, av. .85x.65
Iron oxide 80x20; 14x12; 25x15, av. .69x.47
Feldspar 60x12; 70x10; 65x11, av. 1.95x.33
Augite 30x28; 55x40; 45x30, av. 1.30x.98.

Sp. 15493. Hole 10 at 225 feet from surface. Olivine and magnetite make up
grains together in apparently primary intergrowth; porous to the naked eye; feldspar
appears 2-3 mm. long; extinction angle 0-5, wl10-8.

Grain

Olivine 30x17; 17x12; 28x28, av. .75x.59
Iron oxide 23x22

Feldspar 79x10; 70x10; 65x5, av. 2.14x.25
Augite 54x32; 73x47; 68x45, av. 1.95x1.24.

See 1. R. report Plate VI (p. 162) Fig. 3. This section well in from the margin
and coarse illustrates the doleritic texture in which chlorite coatings seem to wrap
around the feldspar and line the walls of cavities.

Sp. 15494, Hole 10 at 231 feet from surface. Sharp crystals of Manebach and
Karlsbad twins combined with the Albite law. Extinction angles 12-8° with 16°-
12°; ¢-12°w14-15° and 19-3w13- (-1°); andesite Abg, An,, augite in patches of gran-
ules; the olivines are larger and fewer, the augite less and the feldspar less basic
than in the beds above the Island Mine Conglomerate. Distance from upper mar-
gin 37,

Iron oxide 20x15; 30x23; 25x23, av. .75x.61

lAmerican Geologist 23 (1899) p. 43; id. 1900, p. 211-212; Optical Mineralogy, p. 359.
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Feldspar 87x7; 70x8; 90x8, av. 2.47x.23
Augite 35x20; 40x30; 44x40, av. 1.19x.90.

Sp. 15495, Hole 10 at 233 feet from surface. Albitic margin zones; Karlsbad
twins abundant; ex, 13°-4°; 4°-6°w14°; the augite less, the feldspar generally less
basic. Distance from margin 39.

Grain

Olivine 40x20; 80x38; 50x20, av. 1.70x.78
Feldspar 130x10; 150x16; 140x30, av. 4.20x.56
Augite 150x70; 84x50; 40x36, av. 2.74x1.56.

Sp. 15496, Hole 10 at 243 feet from surface. Mainly changed to a green stuff,
see discussion of echloritic alteration, augite left in patches through the chlorite.
Distance from margin 48 ft. from above.

Grain

Olivine 20x16; 30x20; 24x24, av. .74x.60
Iron oxide 26x26; 16x14, av. .70x.66
Feldspar 130x10; 30x16, av. .10x.46.

Sp. 15497. Hole 10 at 250 feet from surface. Olivine changed to iron oxide and
it is hard to tell if the iron oxides are not all after olivine. Distance from margin
54 (about middle).

Grain

Olivine 38x18

Iron oxide 40x28 .
Feldspar 58x3; 70x15; 53x10, av. 1.81x.28
Augite 28x25; 54x34; 45x27, av. 1.27x.86.

Sp. 15498. Hole 10 at 260 feet from surface. More compact; feldspar extinctions
17°11°; 0°; 11°, Distance from lower margin 44 ft.

Grain

Olivine 18x12 12x9; 11x8, av. 41x.29
Feldspar 60x12; 60x5; 35x5, av. 1.556x.22
Augite 29x18; 35x18; 28x18, av. .£2x.54.

Sp. 15499. Hole 10 at 272 feet from surface. Many miarolitic eavities filled with
chalecedonic quartz, chlorite, ete., like the photograph of 154€0. Of this section a
large number of extinction angles for albite—Karlsbad twins were measured to-
gether with their birefringence. This varied sometimes from center to margin,
but characteristics extinctions were 17° on each side for one and 36° on each side
for the other set of lamellae in a compound albite Karlsbad twin. The feldspar
must be near Ab,, Ang,, distinctly more limey than at the top. This is in harmony
with the tendency elsewhere noted for the lime to segregate into the lower and later
cooled part of a flow.

Distance from margin 33.

Olivine 1¢x17; 12x12; 13x13, av. 44x.36
Feldspar 30x8; 43x10; 35x5, av. 1.08x.23
Augite 20x20; 15x12; 20x8, av. .55x.40.

Sp. 15500. Hole 10 at 284 feet from surface. Though the feldspar is getting
basic the augite is still small in quantity; the rock coarse grained with coated cavities
lined with chalecedony and chlorite; of a large number of extinction angles measured
9°-13° with 12°-25° may be taken as representative. The feldspar is near Abs,
An,,. Distance from margin 21.

Grain

Olivine 14x13; 25%20; 12x10, av. .51x.43
Augite 37x20; 26x18; 20x11, av. .83x.49.
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Sp. 15501, Hole 10 at 209 feet from surface. Feldspar extinetions 1917 ¢
i ‘ ’

129-9°; 5°-13°w0°; 8°-11°; 9°-8°; 6°-4°; 16°-16°w10°, Distance from margin 7
(rrain o ‘
Olivine 20x18; 30x20; 13x10, av. .63x 48
Augite 10x7; 18x10; 7x5, av, .35x.22,
306-322; (3s. 15502-5).  Anyeparom. Thisis a fine grained  (16) (126)
;‘iod amygdaloid. apparently the same kind of rock as the bed above, but a thinner
ow, '
'Amonq the drillings at 321 feet were 2 inches; at 322 feet, 4 inches: at 823.3 feet
3 ineh of a basic Saxpsroxe.  The driller’s record threw no light on ﬂ]l? océurr.ence;
l)ut', from the gradually finer grain of the traps above and below them, I z/un led to
believe that they all really belong at 322 feet, and that there is a bed 0% fine (Tl‘allll(”d
dark red basic sandstone there. Dip 14°. They may, however, he cla%o?itio in
nature and similar material is found in 1", 5 b, Il,van(l 'l 5h.12 is7 :1‘ congﬂnnér‘iie
This must nearly correspond to T. 5 b. 11, Marvine's bed 36. o

Sp. 155.()2. .Hole 10 at 306 feet from bed rock surface. Microlitic porphyritic
;Lizzr;g(]]g{?glqwlth sand in eavities also glass fragments. Feldspar extinetions 9-8°;

Sp. ~155()3‘ Hole 10 at 308 feet from surface. Pretty thoroughly decomposed;
jchere is a secondary poikilitie texture visible in polarized iight; “‘it?l(){lt the anal;fzm"
it appears a microlitic amygdaloid. T

.Sp. 15504.. Hole~10 at 311 feet from bed rock surface. Coarser somewhat and
Xz;l?_l]]ng);;lcf_gi‘j;l_ilge, olivine rare; same type as flow above; feldspar extinctions

(rain

Olivine 8x7; 7x4; 8x7; 14x10, av. .30x.23

Feldspar 40x4; 25x6; 30x4, av. .05x.14

Augite 12x11; 30x7; 18x10; 25x15, av. .70x.35.
) Sp. 15505, Hole 10 at 321 feet from bed rock surface. Sediment: basic: poiki-
litic cement; at 321, 2 in,, 322, 4 in., 323% of what looks to me tufacéous m;lterial
Sanpsrone. Compare T. 5 p. 12. -

322-325; (3. 15506). Perhaps another bed of Melaphyre. At 3) (129
325 a narrow seam is noted which may be a small fault, .

Sp. 15506. Hole 10 at 325 feet from surface. Abundant altered olivine: much
marked poikilitic augite; feldspar ex. 13°-17 °w33°-38°; 28°-26°; 20—\\728—3&' 185—
19°; 35°-35°; 41°w29°-16°; 12°-24°w29°42°; this section is distinctly a lim:) mel-
aphyrfe and not close to the margin either, (at least 10 or 20 feet from it). So tilat if
there is not a mistake in the drill samples we must assume a fault her(; Compare
16401 to 16403 of the Tamarack section; ophite. . P

Grrain

Olivine 12x9; 13x8; 15x9; 5x5, av. .37x.25

Feldspar 22x2; 20x3; 24x3, av. .66x.08

Augite 62x40; 56x35; 120x70, av. 2.38x1 45,
. 325'—332; (Ss. 155.06—8)‘ AMYGDALOID; at 332 feet highly amygdaloidal (7) (136)
El:gclcel;;gsérasil r;l’;(ed with finer grainéd sediment; quite likely a slip. Cor.npare

Sp. 15507. Hole 10 at 329 feet from bed rock surface. Similar to 15506 but
finer grained as to the augite and more feldspathic; feldspar ex. 11°-13°w38°-30°;
10°-27°; 18°-23°; 34°-32°w31°18°; 30°-30°w20°-20°; 12°-8°y74° ’

Grain 7 ‘

Olivine 22x10; 22x8; 22x19, av. .66x.37
Feldspar 32x3; 25x5; 28x4, av. 85x.12
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Augite 30x18; 30x14; 30x30. av. 1.10x.62.

Iovidently, comparing 15506 and 15507, we have but the bottom of a flow repre-
sented.

Sp. 15508, Hole 10 at 332 feet from bed rock surface.  All altered; a contact of
two flows; (1) amygdaloid and porphyritic in a glassy not microlitic ground; 2
sandstone streak between; (3) amygdaloidal microlitic and porphyritic.

Grain '

Olivine 12x8? none; 28x17; 20x12, av. .60x.37
Iron oxide much

Feldspar 20x4; 12x2; 30x12. av. .02x.18
Augite none; glass,

In this section were sharp crystals of prehnite in an amygdule as shown in ¥
24 of Vol. VI, Part 1). It has high refringence, birefringence at least as great as
guartz, and ex. 0° The whole rock below is thoroughly altered to prehnite, the
feldspar forms being replaced by it.

332-338; (Ss. 15508-12). AMYGDALOID. 6y 1407

The probability is that this horizon which is that of Eagle River beds 36-43,
grouped by Marvine together for deseription, was one of those porous beds particu-
larly likely to be crushed and faulted, for in the various sections one cannot make
close correlations and yet there is a general similarity. IFven the prehnitic alteration
of 15508 and 15509, we find not only here but also mentioned by Marvine.

Sp. 15509. Hole 10 at 333 feet from surface. Microlitic porphyritic amygda-
loid in contact with sandstone; There are olivine pseudomorphs probably but the

i
ig.

rock is all changed to prehnite.
Grain
Olivine? 27x23, 25x15, av. .86x.63
Feldspar ? 40x20; 15x5, av. .91x.50.

Sp. 15510, Hole 10 at 336 feet from surface. Very little augite left; altered
olivine; much feldspar, extinetions 9°-27° w 2; 70 all; 11°-4°; 6°4°; 10°-5° w 4°;
10°-8° and 12°; 13°14°; 16°-12°; there appears lo be bastite after olivine, good
cleavage +ex 0°, but compare bowlingite.

Grrain

Olivine 8x5; 8x6; 1938, av. .35x.19
Feldspar phenoerysts 36x15; 34x4; 50x16, av. 1.10x.35 mm.
Augite 14x12? av. 42x.36?

Sp. 15511, THole 10 at 337 feet from surface. Altered olivine as before; andesite
ex. 20°-10°; 15°-5° and 4°; 18°-12° w, 16°; 2°, 8°.

Grain

Olivine 17x10; 22x18; 12x10, av. .35x.19.
Feldspar phenocrysts 32x10; 32x8; 13x13, av. .77x.31 mm.

Sp. 15512, Hole 10 at 338 feet from surface. Porphyritic; secondary poikilitic;
microlitic; andesite ex. 17°-11°.

Grain

Olivine 10x10; 13x9; 14x10, av. .33 mm.
Feldspar phenoerysts 12x3; 25x17; 26x18, av. 63x.38 mm.

338-415; (Ss. 15513-24). MELaPHYRE; of the porphyrite type () 217
at the top, but becoming darker and approaching the ophite type at the bottom.
Tt is somewhat amygdaloidal down as far as 352 feet, beginning as a fine grained
red porphyrite with amygdules of chlorite and a few of agate at the top. At 344
feet and 377 feet green rock was cut which would in the field prove, I feel sure, to
be either rounded masses (“inclusions” or “bombs’) or irregular skeins, which are

characteristic of this group, and are slightly more likely to be amygdaloidal than the
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?;Hii?:ojggl‘;]- 'J‘heyfare more decomposed, though this decomposition doubtless
s s brimary teature, and they are permeated wi avities li 1 s
tals of coanrtr el Aty A I ; d with cavities lined with erys-
(h:;s \\'e‘ g:et tgward the bottom the rock, which is firm and compact, and yields long
‘ 1 \cous and W(f)‘ulfl 1.1]{11\“(3 good road metal becomes darker, and ﬁnally somewhat‘;
’ll‘l‘.stle-‘mci\ttled, This is true not only on Isle Royale, but at Eagle River and in the
i ama}mfl shaft; (0])7?07“ appears in paper-like sheets in the chlorite seams. This
sfp]r(? Hably the Lagle River beds Nos, 40-43. Compare T, 5b 8-10 flow 6 A.D’IIVS(’S
;)} this bed will be found in Tables XIT and XIIT of Chapter 11, and illus;:rates qéailg
the tendency toward accumulation of lime in the lower and last crystalized part

Sp. 15513, Hole 10 at 33¢ > g i 55
530115 o 1t 339 feet from surface. Like 15512 but red mierolitic;

Grain
Olivine 12x10; 13x10, av. 0.33 mmn,
T}P eldspar porphyrite 20x10; 30x10; 30x10, av., 0.80x.30 mm
The grain of the augite and feldspar of this sheet i ted in Fi
; t are illustrated in Fig, 22 of th
Isle Royale Report and the variation in the character of the feldspar i gPI OVt o
that report. ’ pen in ate ot
Sp. 15514. Hole 10 at 344 feet from surface,
decomposed; well marked grains of altered olivine
Grain A
Qlivine 13x8; 10x10; 10x8, av. 0.30
- Feldspar phenocrysts 49x107; 25x5; 30x25, av. 0.98x0.40
‘ P2 ; , av. 0.98x0.40.
Sp. 15515. Hole 10 at 350 feet from surface. Somewhat patchy augite but

much feldspar, ex. 0-11°; 8-7°; 15-5°: 0-0- i
0 et fromsh o ; ; 15-5°; 0-0; more basic at bottom of flow. Distance

Grain
Qlivine 28x16; 16x5; 18x10, av. 0.46
Feldspar phenoeryst 30x10; 32x9; 37x8, ave. 0.94x0.27
Augite 40x30; 30x20; 28x15, av. 0.64. o ‘
The feldspar is shown on Plate V of Vol. VI as a. Itis Ab,, A
:l:he analysis by F. P. Burrall is given in Chapter .H. e
The proport.ion of different minerals were compiled by me on the basis of mi 1
actually seen in Vol. VI, p. 146, They were recalculated by A. N. Winchell e

Mierolitie; porphyritic; much

W. L.

Ortho 6.12 347426
Ab. 28 .82 34.06
An, 2419 18.07
Nephelite 2.84 0.
Diopside 3.80 1035
Hypersthene 5.14 fassaite
Olivine 23.25 17.44 ’
Magnetite 3.94 3.94
Hematite 0 0
Ilmenite 0 0
Apatite 0 0
Calcite .80
H0 5.01

98.87

tJour. Geol. XVI. (1908) 1).;71.

-—
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The main difference comes from my allowing a certain amount of alumina in the
augite so that Winchell gets 61,979 of salic minerals including a little nephelite,
swhile T got 55.60 of feldspar including no nephelite.

Sp. 15516, Hole 10 at 354 feet from surface. Thoroughly decomposed; about
same grain as 15515, Distance 16 feet from top.

Grain

Olivine?
Feldspar 30x15; 25x7; 23x8, av. 0.78x0.30
Augite 30x20; 40x35?; 25x20, av. 1.48 to 78,

The augite is shown merely by scattered {ragments left in alteration and may be
coarser. The alteration is into a mass of minute yellow epidote prisms.

Sp. 15517. Hole 10 at 358 feet from surface. Poikilitic augite; slightly decom-
posed; andesite (Ab,, An,,) extinction angles see Plate V letter b) 21-16° and 3°;
6-5° and 16°; 0; 0°; 6; 12°; 13°; 4-5. Distance from margin 20 ft.

Grain

Olivine 15x12; 19x16; 20x15,av. .48 mm.
Feldspar 50x4; 40x4; 35x8, av. 1.25x0.16 mm.
Augite 80x40; 23x22; 80x47, ave. area (47)% or (1.43 mm.)?

There is not much augite and this is of the feldspathic ophite type.

Sp. 15518. Hole 10 at 365 feet from surface. Poikilitic augite; much decom-
posed olivine; feldspar abundant; augite much cut up; very small extinction angles
0°, 0°, 0°, 0°, 0°. Distance from top 27 ft. from bottom 50 {t.

Grain

Olivine 33x18; 16x10; 40x18, av. 0.67 mm.
Feldspar 42x5; 35x8; 37x4, av, 1.14x0.17 mm.
Augite 150x80; 40x40; 100x65, av. (2.3)* mm.

Sp. 15519. Hole 10 at 372 feet from surface. Very poikilitic augite; low angled
feldspar. Distance from lower margin 40% ft.

Grain

Olivine 25x15; 18x8; 25x20, av. 0.55 mm.
Feldspar 28x8; 40x10; 40x10, av. 1.08x0.28
Augite 50x50; 260x260; 120x80, av. (4.45 mm.)*
See Vol. VI, Pt. I, p. 130 fig. 16
See Vol. VI, Pt, I, p. 144 fig. 22

From this point on the grain of the augite is plotted on Fig. 16 of the Isle Royale
report, as well as on Fig. 22; under the letter s. The rate of increase from the bot-
tom up is well up to the high figures of 1 mm. in 10 feet, or .00033. The composition
is that of a lime melaphyre as shown by the analysis by ¥. P. Burrall’,

It may be a coincidence that this specimen which has the coarsest augite has also
the most lime, since it also has most (CO,) but it quite harmonizes with my
theory of the concentration of lime in the last formed rock.

Sp. 15520. Hole 10 at 378 feet from surface.

Pretty much all decomposed; coarse; chloritic like 15519. Distance from lower
margin 36 feet.

Grain

Iron oxide 32x32; 27x25; 14x14, av, 0.72 mm.
Feldspar 92x10; 120x8; 80x8, av. 2.62x0.26 mm. -

In this seetion there was no olivine but there were beautiful triangular iron oxide
skeletons which replace it as an element of the fabric.

Sp. 15521. Hole 10 at 380 feet from surface. Prehnite vein; labradorite. ex,

1Vol. VI., p. 143, and above Chapter II, p. 114.
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2w24-29°; 22-28: -6w23-23 Ietter ¢ of Plate 6 of the Isle Royale R eport; decomposed
but high angled feldspar; chloritic rinds around fel(lsptil‘v. Distance from lower
margin 25 feet,

Grain

Olivine 43x40

Iron oxide 42x30; 4023, av. 1.00 mm.

Feldspar 30x13; 42x6; 4259, av. 1.34x.28 mnn. )

Augite 120x80; 100x86; 180x120 av. area 3.4 nim, by micrometer.  The patches
look about 2 to 3 mm. “
.Sp. 15522, Hole 10 at 403 feet from surface. Contact of poikilitic melaphyre

\\'1?}1 fine grained sediment (8, 4, 4, 2, 2, 2) or clasolite which the grain shows is

evidently infiltered into a crack of the lava. Labradorite extinctions 10°w33 34 .

11°-18°w26°-34°,  Distance from margin 12, :
Grain ’

Olivine 27x22; 24x15; 20x20, av. .61 *

Feldspar 40x15; 38x7; 3());4,' av. 1.08x0.26

Augite £0x56; 160x50; 100x75, av. area (2.6 mm.)>
Sp. 15523, Hole 10 at 406 feet. from surface. Lal)fadorite ex. 24 °-20°w42°-39°;

24°-23°; 19°-18°; 37 °-33°; 24 °-20°w-32 °; 28°w40°.37°  Distance from margin ‘)’
The grain is plotted in Figures 16 and 22 of the Isle R oyale Report T
Grain .

Olivine 40x30?; 40x30; 24x18, av. 0.91 mm.

Feldspar 22x3; 40x10; 40x8, av. 1.02x0.21 mm.

Augite 120x80; 110x84; 160x100, av, (2.2 mm.)?; apparently 2-3 mm. patches

to the eye. (
The composition of this has been subject of analysis by F. P. Burrall and of study
by Winchell and myself. Winchell gives the norm. I ;st,imate the mode.

W L
()l'tboclzise 6.12 1.87+1.2
Albite 23.58 21 :48 o
Anorthite ] 30.30 34.19
Nephelite 4.26 o
Diopside 18A41 19.50
Fassaite . L’)62
Olivine 2.10 6.02
é\lagnet,ire 11.14 6‘72
" L .
o 349

We both agree in making a decided increase in augite as compared with 15515
Sp. 15524, Hole 10 at 415 feef, from surface. 'I'his like 15522 shows sediment.
yet the grain is so coarse that it is not a normal margin. 1 here must either be fault:
ing or some sediment enclosed from the bed below. The augite is, however, so much
finer in grain that less than 10 feet need be allowed for margin planed ajway a
poikilitic; with olivine; b. sediment. Distance from margin 0+ ? o
Grain 7
Feldspar 32x7; 40x5; 30x7, av. 1.02x0.19 mm.
Augite 30x20; 20x20; 24x1.6 av. (0.65 mm.)? ‘lhe augite patches appear
about 1 to 2 mm. across to the eye.
415-428; (Ss. 15525- JONG y Thi i 1 o
25; (Ss. 15525-30). ConeromeraTe 17. This bed is-the first of (11) (228)
T,he scoriaceous or amygdaloid conglomerates, otherwise known as ashbeds or scolr-
laceous amygdaloids. The matrix is very dark, of a deep maroon shade, generally
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speaking, very fine grained and argillaceous, and the pebbles are irregular masses
of amygdaloid, like the beds with which they are associated. The line between the
conglomerate and the underlying amygdaloid is extremely difficult to draw. This
is the reason why these scoriaceous beds have been considered as extreme forms of
amygdaloid, but there is no doubt that in the beds which I am now considering there

is a large amount of detrital matter, almost exclusively from basic rocks. They

are very calcareous.

This conglomerate corresponds very nicely to Marvine's Conglomerate 18, Eagle
River bed No. 44- as well, indeed, as his bed No. 35 corresponds to the Island mine
conglomerate, also to 'f. 5b 4 of (Fig. 87). The underlying rock corresponds to
Marvine’s bed No. 45, being a melaphyre porphyrite, with a clean conchoidal frac-
ture, as we shall see, and the immediately overlying bed is in each case a mottled
ophite below, a porphyrite above, Marvine allowed eight beds between No. 35
and No. 44, but two numbers were allowed for beds unobserved, and none of the ob-
servations showed that Nos. 42 and 43 were separate beds, and in fact 1 inferred
from the coarseness of grain and other things that in reality from No. 39 down to
No. 43 was all one large flow (184 feet) corresponding so closely to our melaphyre
in No. X (338415, i. c., 75 feet thick) as probably to be the same flow. That left
four beds in the Eagle River section, between No. 35 and No. 44, to correspond
to our six beds, in each case with a thick flow at the base. From the top of Mar-
vine's bed No. 35 to the top of his bed No. 44 is, according to Marvine, 273 feet.
The corresponding distance in our column of rocks is (806-567) 239 feet, which is
quite as close a correspondence to the general ratios as could be expected, 50 miles
away, and eminently satisfactory. The correlation is made much stronger by the
study of the comparative coarseness of grain, and the change in the character of the
feldspar. Marvine’s Conglomerate 18 is by his Portage Lake section (atlas Plate
XIX) 370 feet above the Hancock West or No. 17. In the Eagle River section
there is (£6+1810=1503) 3¢3 feet. Here the distance is 239 to 283 feet,—in har-
mony with the general shrinkage of the beds on Isle Royale. This would then
mark the line between Marvine’s group (b), and his group (c) the Eagle River group,
and the Ashbed group.

Sp. 15525, Hole 10 at 416 feet from surface. Poikilitic, calcareous sediment;
altered ash?

Sp. 15526. Hole 10 at 417 feet from surface. Poikilitic; calcareous cement;
small grains,

Sp. 15527. Hole 10 at 418 feet from surface. Margin composed of material as
in 15526 with large red stained fragments of microlitic amygdaloid.

Sp. 15528. Hole 10 at 419 feet from surface. Mixed sediment and amygdaloid;
this corresponds to the ashbed.

Sp. 15529. Hole 10 at 425 feet from surface. Probably contact of underlying
flow; fragments porphyritic amygdaloid, microlitic; this corresponds to the ashbed.

ASHBED GROUPD,
Marvine's (b)

10. 426-483; (Ss. 15531-7). MrLAPHYRE, or olivinitic augite, por- (56) (56)
phyrite, Tobin Porphyrite. This is one of the most acid of the melaphyres, really
of the type of an olivinitic augite andesite. The smoother fracture, generally lighter,
green color, abundance of not very large white porphyritic feldspar aggregates, and
compact texture are well marked. This is the bed that we seem to find at the top

21
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of drill hole No. IX. and have called the Tobin porphyrite, Eagle River bed 45. It
is also well defined in the Tamarack shafts T 5, No. 5 of Fig. 37,

We assume that No. X, 483 feet, is equivalent to No. IX, 49 feet, a difference of
434 feet. Subtracting the excess of altitude of No. X over No. IX (206.7-202.5),
4.2 feet, we have 430 feet. which divided by the distance between them along the
line of cross-section, 1973 feet, gives 0.217, the tan 12° 20/, This is the same dip
we had before,

Sp. 15530. Hole 10 at 426 feet from surface. Scoriaceous; the same as No.
15529; porphyritic feldspar erystals have extinetions 15°-12°; 6°-7°; 14°-4°,

Grain

Feldspar 40x28 and €x1, av. £0x 48,

However, we should point out the strong resemblance of the rocks around No. X,
483 feet; No. IX, 385 feet; No. VIII, 47 feet, in order that any one may, if he choose,
try his hand at making them the same horizon repeated. I have been unable to do
so without assuming arbitrary and unnecessary faults ad libitum.

Sp. 15531. "Hole 10 at 431 feet from surface. Almost no olivine; miecrolitic
amygdaloid such as the fragments in the conglomerate above; porphyritic crystals
have extinctions 26°-4°; 18°-11°; 0; 0; 16-7; 4-6; 14-13; augite in grains; ground
mass microlites.

Grain

Olivine 30x30; 32x23, av. 1.1x.88
Feldspar porphyritic erystals 32x17; 30x10; 30x17, microlites 8x1.5; 8x1.
Augite 1; 1; 1; 2x1.

Sp. 15532. Hole 10 at 432 feet from surface. Similar to 15531; olivine in oc-
casional porphyritic grains; porphyritic feldspar extinctions are 16°w7°-15°; 6°-
6°; 0% 11°-18° and with higher birefraction 0°; glomeroporphyrite.

Grain

Augite 28x20; 17x7; 24x16, av. .50x .43

Iron oxide 5x4; 5x5; 6x1, av. .16x.10

Feldspar phenocrysts 20x3; 33x8; 40x18, av. .93x.29; microlite 10x2; 8x1; &x1,
av. 26x.04

Augite 10x3; 3x2; 3x3; 4x2, av. .16x.09.

Sp. 15533. Hole 10 at 445 1eet from surface. Similar to 15531; markedly por-
phyritic; olivine in scattered grains only; a litile augite in idiomorphic granules;
glomeroporphyritic andesite ex. 12°-12w4°-5°.

Grain

Olivine 28x20; 17x7; 24x16, av. 69x.43

Iron oxide 5x4; 5x5; 6x1, av. .16x.10

Feldspar phenocrysts 20x3; 33x8; 40x18, av. £3x.29; microlites 10x2; 8x1;
8x1, av. .26x.04

Augite 10x3; 3x2; 3x3; 4x2, av. .16x.09.

Sp. 15534. Hole 10 at 452 feet from surface. All altered, leucoxene?, viridite?
(+ex. 0), prehnite (-ex 0) and amphibole? faint outlines of small and large feldspar.

Grain )

Olivine 8x7? 10x9, av. .3x.26.

Sp. 15535. Hole 10 at 463 feet from surface. Andesite extinctions 14°-11°; 0;
0; 16-7; 15-5.  Distance from lower margin 19 feet.

Grain

Olivine 15x7; 45x33; 21x20, av. .81x.60
Feldspar phenocrysts 70x15; 40x13; mierolite 12x2
Augite 7x5; 6x2.5; 8x1.5, av, .21x.09.
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Sp. 15536. Hole 10 at 475 feet from surface. Much more ferruginous; fel(.Ispar
extinetions 24°-15°; 12°-10°w26°-32°; prismatic augite. Distance from margin 10
feet.

Grain

Olivine 12x10; 17x10, av, .65%.33
Feldspar 50x20; 50x7; 40x10, av. 1.40x.37
Augite 6x2; 6x2; 6x5, av. .18x.09. .

Sp. 15537. Hole 10 at 483 feet from surface. Olivine very rare; andesite ex-
tinctions 8°-8°; 10°4°; 24°-11°; 15°-0°; 15°13° 13°7°; augite in dishevelled
sheaves.

Grain

Olivine 39x22; 22x20; 10x7, av. .71x.49 )
Feldspar phenoerysts 35x10; 45x8; 43x15, av. 1.63x.33
Augite 9x3; 6x5; 12x3, av. .27x.10.

Ss. 15386-9 from the top of No. 9 also belong to this flow. Sp. 15387 has feldspar
whose extinction angles definitely indicate Ab An. Sp. 15388 seems less basic an.d
augitic than 15387 and has some red smaller feldspar (3x.5) 2x.1). Sp. 15389 is
similar.

There are scarce and not uniform distributions of pseudomorphs of olivine.

DRILL HOLE IX

We then correlate the first 49 feet of No. IX with the bed of melaphyre already
deseribed (Ss. 15386-9) .

Sp. 15386. Hole 9 at 6 feet from surface. Low angled feldspar; ex. angles 9°;
0°; 14°; 0°; 0°; 0°; 22°-27°; 0°; 8°-15°-22°; two generations of olivine?

Grain

Olivine 33x20; .5x3; 7x6, av. 40x.29 mm.

Iron oxide 3x2; 5x6; 6x4, av. .14x.12 mm.

Feldspar phenocrysts 17x14; 36x14; 37x11, av. .90x.39 mm.
Augite 4x1; 10x4; 3x4, av. .17x.09 mm.

Sp. 15387. Hole 9 at 23 feet from surface. Low angled feldspars; phe.nocry§ts
4°-4°w1°; 9°-9°; 5°-3°; 24°-20°; 23,-18°; 33°-24°; small decomposed olivine quite
abundant?

Grain

Olivine 4x2; 5x5, av. .15x.11 mm.

Iron oxide 13x12; 15x12, av. 46x.40 mm.

Feldspar phenocrysts 100x15; 55x20; 54x30, av. 2.09x.65 mm
Augite 11x3; 18x9; 11x12, av. .40x.24 mm.

Sp. 15388. Hole 9 at 46 feet from surface. Low angled feldspars; ex. angles
9°-6°; 7°-0°; 0°; 0°; 11°-17°w0°; 11°-12°; 16°; rather less basic and augitic.

Grain

Olivine 28x25; 30x25, av. .96x.83 mm.

Iron oxide 3x1; 2x1; 3x2, av. .08x.04 mm.

Feldspar phenocrysts 22x16; 26x14; 43x30, av. .91x.60 mm.

Augite 2x1; 4x3; 3x2, av. .08x.06 mm. o

Sp. 15389. Hole 9 at 48 feet from surface, Still finer grained microlitic por-
phyritic; very ferruginous amygdaloid. Distance from margin 49.

Grain

Olivine 80x45; 30x27; 38x28; 33x26, av. 1.5x1.05 mm.
Iron oxide growth
Feldspar phenocrysts 28x12; 30x13; 32x16, av. .£0x.41 mm. 6)
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40-103; (30 feet of drift not eounted) (Ss, 15390-7); (53)
eorresponds to No. N, 483-308; (Ss. 15540-3). MrLAPHYRE, porphyrite; red, finely
porphyritic, with an almost felsitic matrix; with chloritic amygdules for the first
15 feet, then a gray trap like the flow above,

Below base of Conglomerate No, (8) (109)
This should be Eagle River bed 46. At this point Marvine found on Lagle River
10 thin, but as he says well defined, beds amounting in all to 147 feet, beds 46 to 55,
Just what the correlation may be cannot be determined.

Sp. 153¢0. Hole 9 at 49 feet from surface, Low angled feldspar.

Grain

Olivine? 4x4; 1.5

Iron oxide 2x2; 2x2; 12x10, av. .16x.14 mm.

Feldspar phenocrysts 37x14; 24x20; 33x12, av. .94x.46 mm.

Augite 5x1; 1x1; 2x0.5; 0.5x1.5, av. .08x.04 mm.

Sp. 15391, Hole 9 at 57 feet from surface. Large amygdules and phenocrysts,—
can they be olivine? Also small low angled feldspar; ex. 7°-5°.

Grain

Olivine 48x20; 33x20; 33x22, av. 1.14x.62 mm.

Iron oxide 3; 2; 2

Augite 13x10; 12x10; 9x9, av. .34x.29 mm.

Sp. 15392, Hole 9 at 64 feet from bed rock surface. Feldspar ex. angles, phen-
ocrysts 13°-4°; 9°-14°w3°; 8°-0°; microlites 17°-0°-9°; 13°; 3°; 7°,

Grain

Olivine 4x4; 6x4; 5x4, av. .15x.12 mm.

Iron oxide 4; 6; 6x3; 7x6

Feldspar phenocrysts 15x9; 24x15; 40x12; 43x14, av. 1.01x.41 mm.

Augite 13x5; 13x9; 10x5, av. .36x.19 mm,

Sp. 15393. Hole 9 at 77 feet from surface. Large feldspar very abundant, no
sharp distinction between them and the smaller; ex. angles 0°; 10°-12° 0°-9°;
8°-5°;10°-15°  In this specimen the augite is not so idiomorphic and there begins
to be a transition toward the glomeroporphyrite and feldspathic melaphyre type.

Grain :

Olivine 3; 3x3; 7x5

Iron oxide 2; 5; 5

Feldspar phenocrysts 28x12; 32x13; 40x12, av. 1.00x.37 mm.

Augite 11x9; 13x9; 15x6, av. 39x.24 mm.

Sp. 15324. Tole 9 at 82 feet from surface. Feldspar ex. angles 0° in thin
microlites; 0°.  Distance from lower margin 11,

Grain

Olivine 3x2; 3x2; 2x2, av. .08x.06 mm.

Iron oxide 20x15; 8x8; 10x2, av. .38x.25 mm.

Felllspar phenocrysts 30x23; 45x30; 40x10, av. 1.15x.63 mm.

Augite 2x1; 2x2; 2x1, av, .06x.04 mm.

Sp. 15395. THole 9 at 100 feet from bed rock surface. Porphyritie mierolitie;
the low angled feldspar is porphyritic and distinctly corroded; feldspar ex. 10°-1°;
0°-0°; microlitic 25°-23°; 26°-28°; 9°w26°-16°; 29°-30°; 24 °-26 °w24 °-26°.
Distance from margin 3.

Grain

Iron oxide 25x17; 19x11; 40x39, ave. .84x.67 mm.

Feldspar phenocrysts 36x14; 76x32; 32x10, ave. 1.02x.56 mm.

Augite 3x3; 5x4; 4x1, ave. .1x.08 mm.
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Sp. 15396, Hole 9 at 102 feet from surface. Feldspar phenocrysts ex. 0°; 0%
0°; 0°-3°; 6°-6°; 0°; 0°; microlites 12°; 0°; 0°; 0°; 0°-8°; 0°; 7°; 0°; 3°;0°.  Dis-
tance from margin 1.

Grain

Olivine 23x12; 15x14; 22x18, av. .60x.44 mm.
Iron oxide 2; 3; 2

Feldspar 30x9; 75x16; 53x15, av. 1.58x 40 mm.
Augite 3x1; 2x2; 3x1, av. .08x.04 mm.

8p. 15397. Hole 9 at 103 feet from surface. Mainly sediment; amygdaloidal
porphyritie; mierolitic; prehnitic; dark borders to amygdules. Distance from mar-
gin 0.

‘ (109)

103-152; (Ss. 15398-402). MELAPHYRE, porphyrite; to the naked eye much like
the iwo flows above, though not so acid; at the top about 20 feet are somewhat
amygdaloidal (chloritic) “48) @ 5’{')

Sp. 15398, Hole 9 at 113 feet from surface. Considerable altered olivine; little
augite; low angled feldspar ex. angles 7°-07; 0°; 14°-9°w0°; 0°; 0°.

Grain

Olivine 18x13; 22x16; 23x22, av. .59x.51 mm.
Tron oxide 9x5; 9x5; 8x6, av. .26x.16 mm.
Feldspar 23x8; 38x8; 26x8, av. .87x.24 mm.

Augite 30x10; 15x12; 16x6; 17x15, av. 65x.53 mm.

Sp. 15399. Hole 9 at 122 feet from surface. Altered olivine; augite slightly
poikilitic not abundant; labradorite extinction angles 33 °.37°; 30°-37°; 27°-39°.

Grain

Olivine 20x7; 18x12; 15x13, av. .53x.32 mm.
Iron oxide 8x8; 9x5; 9x1, av. .26x.14 mm.
Feldspar 30x6; 48x23; 48x14, av. 1.26x.43 mm.,

_ Augite 40x30; 18x15; 37x35, av. .95x.80 mmn.

Sp. 15400. Hole 9 at 129 feet from surface. Pretty thoroughly decomposed.

Grain

Olivine 15x9; 9x8; 7x6, av. .31x.23
Tron oxide 15x2; 10x4; 14x2, av. 39x.08
Feldspar 22x4; 25x8; 33x4, av. .80x.16.

Sp. 15401. Hole 9 at 144 feet from surface. Little or no augite; olivine abun-
dant; andesite ex. angles 0%-2°w3°-1°; 5°-4°; 20°-8°; 22°w14°-15°,

Grain

Olivine 17x15; 44x18; 23x10, av. .84x.43 mm.

Iron oxide 16x8

Feldspar 43x10; 42x17; 32x10, av. 1.17x.37 mm.

Augite 23x10. )

Sp. 15402. Hole 9 at 151 feet from surface. Somewhat amygdaloidal; a little
decomposed olivine; porphyritie microlitic; extinction angles 10°-10°, Distance
from margin 1.

Grain

Olivine 16x15; 6x6; 6x4, av. .28x.25 mm.
Feldspar phenocrysts 67x17; 31x29; 26x10, av. 1.24x.56 mm,

(157)
152-170; (Ss. 15403-6.) MELAPHYRE, porphyrite; first ten feet red porphyritic
amygdaloid. This bed has (at 164 feet) the same (18) (175)

decomposed green, light. colored spots, as in No.\X at 344 feet.
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Sp. 15403. Hole 9 at 154 feet from surface. Amygdules, porphyritic; microlitic;
very low angled felspar ex. angles 8°-8° w 6°, |
Grain

Olivine 33x24; 12x8; 22x18, av. 67x.50 mm,
Iron oxide 3x1; 9x1; 6x5, av. .18x.07 mm. .

Sp. 1—504045 Hole 9 at 160 feet from surface. All very low angled feldspar, ex.
angles 7°-15°-0°; coarser than 15403; many olivine pseudomorphs, but little augite

Grain T

Olivine 23x10; 20x8; 10x7, av. .58x.25 mm.
Iron oxide 3; 4x2; 7x6
Feldspar phenocrysts 38x25; 28x13; 50x15, av. 1.16x.53 mm.

Sp. 15405. Hole 9 at 164 feet from surface. Thoroughly decomposed; same
texture but originally more glassy? '

Gran

Olivine 10x10; 20x18; 16x14, av. .46x.42 mm.
Feldspar phenocrysts 32x18; 30x? 22x16.

Sp. 1540§. Hole 9 a.t 170 feet from surface. Microlitic porphyritic; very close
to the margin; sharp epidote; very ferruginous; very amygdaloidal.

Gran

Olivine 8x5; 7x5; 6x5, av. .21x.15 mm.-
Feldspar 11x5; 10x8; 30x11, av. .51x.24 mm.
170-214; (Ss. 15407-8). MELAPHYRE, porphyrite; not very salic (43) (218)

d.iabasic texture often conspicuous; red and amygdaloidal porphyrite at the mar-
gins,
"This may well be T 5 b 18 and 19 (flow 12, on p. 256 of report for 1903 and Fig. 37.)
Sp. 15407. Hole 9 at 193 feet from surface. More olivine pseudomorphs .tha'n
augite; feldspar ex. angles 0°-0°; 12°; 0°-10°; 0°-16°; 17°-10°; 15°-6°; 5°-4°, Dis-
tance from margin 23 above, 21 below, ’ ' o
Grain
Olivine 25x15; 20x18; 25x23, av. .70x.56 mm.
Iron oxide 23x1; 11x1; 21x2, av. .55x.04 mm.
Feldspar 34x6; 50x20; 53x10, av. 1.37x.36 mm.
Augite 35x18; 38x18, av. 1.01x.54 mm,
214-222; (Ss. 15408-10). AmyGDALOID; epidote needles, ete., in the half-flled
amygdules. (8) (226)

Sp. 15408, Hole 9 at 214 feet from surface. Porphyritie, microlitic, same kind
of feldspar as in flows above; 10°-6°; 17°-11°; 0°-4°, TFine grained belt,s at 214 ft
and 215 ft.——successive gushes? '

Grain

Olivine 12x10; 25x21; 20x18, av, .57x.49
Iron oxide 25 1; 3
Feldspar 25x11; 30x12; 26x18, av. 81x.41.

Sp. 15403. Hole 9 at 215 feet from surface. Shows flow texture; a much de-
composed and altered top of flow?; amygdaloid with green epidote nee(’iles

Grain ‘

Olivine 10x8?; 7x6, av. .28x.23 mm.
Iron oxide 2x0.1; 2x1; 2x1, av. .06x.02 mm.
Feldspar 8x2; 6x1; 17x3, av. .31x.06 mm.

Sp. 15410, Hole 9 at 222 feet from surface. Amygdaloidal fine grained mic-

rolitic round amygdules; very much decomposed. Margin here at 222,
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Grain
Olivine 10x7; 7x7; 6x5, av. .23x.19 mm.
Iron oxide 3x2; 4x3; 5x4, av. .12x.09 mm.

Feldspar phenocrysts 27x6; 20x7; microlites 10x1, av. B57x.14 mm.
8p. 15411. Hole 9 at 228 feet from surface. Microlitic porphyritic, amygda-

Joidal; low angled feldspar; iron oxide pseudomorph,
Grain ‘
Olivine 32x20; 5; 27x20
Iron oxide 8x6; 11x7; 7x6, av. .26x.19

after olivine?

Feldspar phenocrysts 32x10; 60x35; 30x11, av. 1.22x.56.
292.935: (Ss. 15411-2) AMyepaLomp. Seam or separation line of fine grained

SEDIMENT,

at base (13) (239)

Compare the covered belt above belt 58 on Eagle River and also the sandstone

seam, belt 63.

Sp. 15412, Hole 9 at 235 feet from surface. Fine grained sediment. Compare

Eagle River No. 63 and T, 5 b 20.
235-279; (Ss, 15413-6). MELAPHYRE; more or less

and datolite.

amygdaloidal, with laumontite
(44) (283)

Compare T. 5 flow No. 7 and Eagle River 60-62 (Fig. 37).
Sp. 15413, Hole 9 at 246 feet from surface. Much altered olivine; poikilitic

augite scarce; feldspar ex. 7°-2°w4°; 4°0-2°,
Grain
Olivine 36x22; 30x26; 20x17, av. .86x.65 mm.
Tron oxide 34x3; 9x5; 8x2, av. .51x.10 mm.
Feldspar 32x8; 25x8; 51x5, av. 1.08x.21 mm.

Augite 75x45; 55x50; 84x40; 70x70, av. 2.37x1.70 mm.
Sp. 15414, Hole 9 at 259 feet from surface. Much decomposed, with seam that

appears to contain sediment.
Grain
_Olivine 30x20; 17x15; 20x20, av. .67x.55 mm.
Tron oxide 8x6; 21x2, av. .28x.13 mm.
Feldspar 45x10; 10x4.

Sp. 15415. Hole 9 at 275 feet from surface. Poikilitic augite; much decomposed
olivine; high angled feldspar ex. 10°-23°w32 °.41°; 32°-23° 11°20°w34°; 16°-

24 °w-34°.
Grain
 Olivine 45x25; 15x10; 43x23, av. 1.03x.58 mm.
Tron oxide 8x5; 25x5; 14x2, av. 47x.12 mm.
Feldspar 17x5; 28x9; 25x15, av. 70x.29 mm.

Augite 35x30; 40x33; 53x40, av. 1.28x1.03 mm.

Sp. 15416, Hole 9 at 279 feet from surface.

Decomposed olivine; no augite

visible; low angled feldspar ex 7°; 0°; 0% 0% -0°;7°4°; 5°1°,

Grain
Olivine 15x14; 9x8; 24x12, av. .48x.34 mm.
Tron oxide 3; 5x4; 15x2, av. .13 mm,
Feldspar 20x6; 32x14; 53x6, av. 1.05x.26 mm.
Sp. 15429. Hole 9 at 309 feet from surface.
0°-10°; 8°; 0° 0°; 0°. Distance from margin 4 ft.
Grain -
Olivine 2; 2; 5x3, av. .08 mm.
Feldspar 8x0.2; 7x0.5; 8x1, av. .23x.01 mm.
Augite 8x7; 5x4; 9x4; 13x7, av. .26x.19 mm.

Feldspar extinctions 0°; 14°;
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270-2515 (Ss. 15417-24).  Ash bed and seoriaceous CoxcrLomeraTe, (12) (2¢5)
The top of this bed is a very fine grained genuine ash, under which for a foot, or more
it is like a dark red sandstone. Lower we encounter a lot of laumontitic amygdaloid,
and some samples which show more clearly its characters as a volcanicﬁ breccial
with intermingled sediment and scoria. It is much decomposed. Marvine's be(i
No. 63?  Dips on drill cores 25°, 23°, with signs of cross-bedding.

‘Sp. 15417. Hole 9 at 279 feet from surface. Contact of microlitic porphyrite
gﬂh ashbed; 10°-6°; 0°; 0°; 0°; 0°; microlites are 5x0.1 ete. Distance from m:;rgin

Grain

Olivine 8x5; 4x4; 6x5, av. .18x.14 mm.
Iron oxide dust
Feldspar 13x12; 12x8; 17x7, av. 42x.27 mm.

Figure 1 of Plate VI of the Isle Royale report is a photograph of part of this bed.
It is of interest as showing unquestioned ash, in view.of the fact that Irving had
doubted the existence of genuine ash. At the very top of the photograph the con-
tact with the overlying trap is shown. A little below the center is a rather large
grain which is very vesicular. 7

Sp. 15418, Hole 9 at 279 feet from surface. Ashbed.

Sp. 15419. Hole 9 at, 280 feet from surface. Ashbed.

Sp. 15420.  Hole 9 at 281 feet from surface. Fine grained microlitic amygdaloid;
feldspar extinetions 2°; 0°; 8°; 3°;, 0°; 0°; 0°-11°; 11°-7°; 6°; 2°; 0°, ' }

Grain

Feldspar 6x1; 8x1; 7x0.5, av. 0.21x0.02. :

Sp. 15422, Hole 9 at 285 feet from surface. Very fine grained amygdaloid;
sediment in one corner, ’

Sp. 15423, Hole 9 at 287 feet from surface. Fine grained amygdaloid; one
large brotoerystal, i. e., corroded; extinction angles 7°- -18°; 6°; 0°; 7°-12°; Oy°

Grain t T

Feldspar phenocrysts 32x17; 6x12, av, .63x.48.

Sp. 15424, Hole 9 at 2¢0 feet from surface, Coarser grained phenocrysts;
much of the older and larger feldspar is andesite; 5; 15°-11 °w6°-2°; 6°-3°; 3"—11°f
7°-0°, Margin is at 291 feet, ’ }

291-313; (Ss. 15425-9). Amyepavnoip, Some of the specimens 21 .

look like ophites. They are all much decomposed, and it is (316)
barely possible that they may all be part of the bed of scoriaceous conglomerate
which occurs above and below.

Sp. 15425, Hole 9 at 291 feet from surface. Fine grained microlitic porphyrite
and sediment; no phenocrysts; feldspar ex, 25°; 33°-26°; 30°-26°; 21°; 36°; 28°-31 °,
Distance from margin 0. Augite granular ? very fine. ’ ’

Sp. 15426, Hole 9 at 291 feet from surface. Fine grained microlitic; granules
of augite or olivine; feldspar ex. 15%; 26°; 15°-26°; 0°,

Grain

Olivine 2; 2; 3x2; 4x4, av. .08 mm,
Feldspar 3x.2; 4x0.2, av, .11x.006 mm,
Augite granular?

Sp. 15427. Hole 9 at 294 feet from surface. Very fine grained, small microlites;
altered olivine; feldspar extinctions 0°; 0°; 28°-26°; 19°-18°, ,

Grain

Olivine 2x1; 2x2; 2x2, av, .06x.05 min.
Feldspar 4x0.3; 3x0.2; 8x1.0, av. .15x.005 mm,
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Sp. 15428, Hole 9 at 296 feet {rom surface. The augite is ealra coarse along one
amygdaloidal vein; decomposed.
(Gram
Olivine 3x3; 3x2; 5x5; 10x3, av. . 17x.10 mm.
Feldspar 12x1; 15x3 extra; 15x2, av. A42x.06 mm.
Augite 84x40; 80x38; 30x30, av. 1.94x1.08 mm.
9.313-328; (Ss. 15430-6). CONGLOMERATE, scoriaceous. ‘T'his (15) (331)

contains green decomposed ash, and a calearcous cement. The three beds just
described bear a striking analogy, in lithological character and stratigraphic position
o Marvine’s beds No. 63 to No. 65, the “Ashbed’”’ par excellence.

One of the conglomerates would be No. 17 of Marvine's plate, i. e., the Hancock
West conglomerate. There is, however, a fault in the Eagle River series at this
point, and T think that No. 64 and No 65 are really the same bed. Marvine applies
one and the same nurnber to cover both the Ashbed and the underlying melaphyre.
The relative position to the beds already correlated is as it should be. The only
question is as to the relation of this and the beds just above. This horizon may be
recognized in the Arcadian section (Fig. 41) and the Winona (Fig. 50) as well as
near Portage Lake as described by Marvine.

Sp. 15430. Hole 9 at 313 feet from surface. Very amygdaloidal; mass of frag-
ments eharged with calcite and characteristically filled with a large number of very
smatl amygdules; 13°-1°; 0°; 0°: 0°; 0°; 0°; 9°-16°; 0°; 0°; 14° feldspar ex.

Grain

Feldspar 2x1; 8x2; 2x5, av. .12x.08.

Sp. 15431. Hole 9 at 315 feet from surface. Very calcareous; fragments of
similar microlitic porphyrite; feldspar extinction angles 0°; 0°; 13°-2°,

Grain

Feldspar 3x.1; 3x.2, av. . 10x.005 mm.

Sp. 15431 a. In this section comes a glomeroporphyrite. The fragments in
the bed above are not glomeroporphyritic; sediment with microlitic fragments.

Sp. 15432, Hole 9 at 316 feet from surface. Ash bed of microlitic porphyry;
feldspar extinetions 10°; 0°; 13°-0°; 0°; 11°-7°; very fine grained.

Grain .

Olivine 15x13;
Feldspar 2.5x0.2.

Sp. 15433. Hole 9 at 317 feet from surface. Glassy porphyritic amygdaloid;
feldspar extinction angles 17°-15°w6°-6°; 7070, 18°-12°; 0°. The driller reported
rock like No. 15430 to continue down to 329 feet where we have rock like 15428,

Grain

Olivine 17x17; 12x8; 10x8, av. .39x.33 mm.
Feldspar phenoeryst 37x6; microlite 6x3; 12x3, av. B55x.12 mm.

Sp. 15434, Hole 9 at 319 feet from surface. Amygdaloid mixed with sediment;
decomposed porphyritic with prehnite; very fine grained.

Sp. 15435, Hole 9 at 321 feet from surface. Secondary poikilitic epidotic
amygdaloid; microlitic. The epidote is in very pretty sharp crystals.

Sp. 15436. Hole 9 at 323 feet from surface. Fragments of microlitic amygda-
loid; irregular with fragmental cement; may be replacement. Margin at 328.

Grain

Iron oxide granules, very abundant

Feld:par 26x10; 40x25; 15x1; 10x1, av. J75x.30 mm.
(331)
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FIRST BED OF MARVINE'S SERIES A,

328-385; (8s.15437-41). MELAPHYRE, porphyrite (e AsaBEDp); like the (56)
porphyrite above 485 feet in No. X, already described, I think it is the same (56)
bed as the one at the top of No. VIII down to 47 feet. We pass then at this point
from the record of No. IX to that of No. VIII. But there is a peculiarity about
the rest of the record of No. IX that deserves mention. After some feet of amyg-
daloids and clayey seams with some copper at 413 feet, No. IX finishes below 427
feet in a large bed of ophite, the like to which we do not find in No. VIII until we
get down to 196 feet, Ilither, therefore, one of these two correlations (that of 385
feet in No. IX to 47 feet in No. VIII or that of 427 feet in No. IX to 1¢6 feet in No.
VIII) must be given up, or we must suppose a remarkable wedging out of inter-
mediate beds, or lastly we must suppose that a fault has cut out part of the record
of No. IX. But the correlations are—microscopic evidence and all else considered—
very good. Moreover, in the interval, drill hole No. IX showed marked signs of
disturbance, especially between No. IX, 385 feet, and No. IX, 427 feet. At 408
feet there is some kind of a break with much decomposed and prehnitic rock; at
413 feet there is a seam with copper; at 420 feet a datolite vein; at 430 feet a brec-
ciated amygdaloid. Therefore the last supposition seems most probable-—that there
is a fault. The character of a fault like the one here supposed depends upon whether
the upper or the lower correlation gives the normal dip. If we assume as undis-
turbed the correlation 385 feet in No. IX, with 47 feet in No. VIII, and add 1o the
difference (338 feet) the excess of elevation of No. VIII over No. IX (376.3-202.5
the altitude of the rock at No. IX; the surface of the ground is 30 feet higher) 174
feet, and divide by the distance between the holes along the section (2,218 feet)
we shall have 0.231, i. e., tan 13°, about half a degree steeper than the dips we have
computed thus far in our section south of this point, but the same as dips computed
at points further north. On the other hand the deeper of the two corre-
lations, 427 feet in No. IX with 1¢6 feet in No. VIII, would give us 0.1&3=tan
10° 20°. This is much flatter than anything we have reason to expect, and the in-
ference is that the fault affects this correlation rather than the other. Thus we are
led to the conclusion that if there is a fault it cuts No, IX, raising the lower part
of it but not the upper. Hence it is a normal fault with northerly or westerly hade.
Fig. 8 of the Isle Royale Report may represent it.

According to our correlation, the distance from the bottom of the bed correspond-
ing to Marvine’s No. 43, to the bottom of this bed corresponding to his No. 65, is
(1202-806) (or 331+ 56+11) 396 feet, while the corresponding distance in the
Eagle River section is 573 feet—thicker in about the usual ratio, i. e., about 3:2.
The running distances above are from the base of (44). This is the melaphyre part
of Marvine’s bed 65 of the Eagle River section of which an analysis has recently
been made, Table X1I, No. 1.

Prof. A. N. Winchell permitted me to examine a section of the speeimen analyzed.
My notes follow: .

Coll. 607. Section 4607 U. of Wis. See Journal of Geol,, 1¢08, p. 772 analysis.
Is too thick. Augite color up to 000948 <+ .020==033 mm.+. Ashbed diabase. Bed
65 Eagle River section, sample No. 7 of Rohns collection.

Awugite is in granules generally, here and there in patches beginning to be “poiki-
lophitic.”” The granules are .10 to .05 mm. in size and smaller. A few large pieces
apparently left from an early coarser crystallization run up to .2-3 mm.

Feldspar is quite varied in size, glomeroporphyritie, largest aggregate is 3.5 mm.
x 2; composed of laths each about 1.2x0.3, 4-7.3=2 (5.6) F=338 and €4.18. Albite
twin parallel M (010) ex. 25.5°—21.5° and Karlsbad twin ex. 14.2°-16.5°. Bire-
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fringence highest for Karlsbad 16.5°, others slightly lower. The largest grain is
AbT:3 An,,. The small feldspar laths probably nearly at r. a. to P. and to M are
ab 15x.03 mm. Ex. 4° 3°6° 4°5° 0, 1, 3. ave. 3° which, supposing them per-
pendicular to P and M. indicate Abg An,, between that and Ab, An, Olivine
pseudomorphs into green serpentine and red iron oxides are generally irregular and
not very common. 0.5 mm. is the largest. They are probably corroded remnants.

Iron ovides magnetite are in triangular octahedral sections up to about .35 mm.
Tt is quite abundant original. There is some secondary.

Green substances replace olivine and feldspar phenocrysts and possibly fill miaro-
litie interstices.

"This is an (oligoclase) melaphyre porphyrite of the ashbed type. As A.N. W, says
it is related to Irving’s bed 87. Compare 15515 (a) of Volume VI, PL V. Sp. 15438
is figured in Pl. VI, Fig. 4, p. 67, which is as T made it, the equivalent flow on Isle
Royale. It is a lucky coincidence that I figured just this flow. See also pp. 159,
167, 170. This is probably near the center of the flow, at any rate quite augitic and
not near the top. .

Sp. 15437. Hole 9 at 329 feet from surface. Porphyritie microlitic amygdaloid;
sharp difference between porphyritic and ground feldspars; low angled feldspars;
extinetion angles 20°-10° phenocrysts 26°-10°w10°-1°; 23°; 9°-0°; 10°-0°; 13°-6°;
mierolites 0°; 0°; 0°-15°; 6°-20°; 0°; 10°-4°,

Grain

Feldspar phenoerysts 33x30; 33x23; 55x7, av. 1.21x.€0; microlites 5x1; 5x0.2;
8x1, av. .18x.02.

Sp. 15438. Hole 9 at 348 feet from surface. Glomeroporphyritic low angled
feldspar; 0°; 0°; 0°; porphyritic feldspar 7°-6°,

Grain

Olivine 5x4
Feldspar ground mass 7x2; 12x2; 17x2, av. .36x.06 mm.
Augite 3x1.5; 5x4; 4x4; 4x3, av. .12x.10 mm.

The structure is illustrated by Fig. 4 of Plate VI, the variation in grain by the
points marked (a) in Fig. 19 of the Isle Royale report. The specimen from Bed 65
of the Eagle River section 4607 University of Wisconsin is similar to this section,

Sp. 15439, Tole 9 at 360 feet from surface. Phenocryst extinetion angles 33°-
24°; microlites 0°w13°-23°; 25°-20°; 17°-21°.

Grain

Feldspar ground mass 8x1; 8x2; 8x1, av. .24x.04 mm.
Augite 2x1; 2x1; 3x2, av. .07x.04 mm.
Sp. 15440. Hole 9 at'383 feet from surface. Extinctions near 0°.
Grain
Olivine 20x20; 24x19; 19x18, av. .63x.57 mm; younger olivine 2; 2; 57
Feldspar phenocrysts 24x8; microlites 4x1; 3; 4x!
Augite 0.5x0.5; 1x1; 1.5x1.5, av. .02x.03 mm.

Sp. 15441, Hole 9 at 385 feet from surface. Similar low angled feldspar in three
generations or sizes; edtinction angles 11°x9°; 0°; 0°; phenocrysts 12°w5°-4°,

Grain

Olivine 25x14; 5
Tron oxide 17x10; 8x6, av. .41x.26 mm.
Teldspar phenocrysts 30x4; 43x11; 25x24; 58x14, av. 1.30x.44 mm.
Augite 1; 1.5; 3x17? -
Sp. 15442, Hole 9 at 385 and 386 feet from surface. Microlitic porphyritic
amygdaloid; occasional large olivine; phenocrysts 7-5; 18-16; 15-5; 6; 12-0.
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Grain
Olivine 18x10; 18x14; 24x30, av. .60x.54 mm.

Feldspar phenocrysts as before; ground mass 7x1; 12x1; 11x1, av. .30x.03 mm.

Sp. 15443, Hole 9 at 388 feet from surface. Coarser.
Grain
Tron oxide 3x5; 4x2; 5x.2, av, .12x.07 mm,
Feldspar phenocrysts 32x17; 34x8, av. 1.11x.41 mm.
Augite 10x5; 7x5; 13x10; 14x11; 8x6, av. .34x.35 mm.

Sp. 15444, Hole 9 at 400 feet from surface. Coarser yet low angled feldspar,
the larger ones becoming prevalent; very big.

Grain

Augite 15x13; 23x25; 23x19, av. .61x.57 mm.

Sp. 15445, Hole 9 at 408 feet from surface. Poikilitic augite; much low angled
feldspar; part microlitic feldspar; extinetion angles 0; 0; 0; 7°; 10°; 0; 5°,

Grrain

Olivine 2; 4x2; 3; 44x36

Iron oxide 7x.7; 4; 2

Feldspar 10x2; 8x2; 13x5, av, .31x.09 mm.
Augite 16x12; 30x22; 18x11, av, .64x.45 mm.

Sp. 15446, Hole 9 at 408 feet from surface. Fine grained microlitic contact
with sediment and ash fragments; prehnitic.

Grain

Feldspar microlites 5x.2; 5x.1; 10x2?, av. .20x.02 mm.

Sp. 15447. Hole 9 at 411 feet from surface. Abundant glomeroporphyritic
low angled feldspar; altered olivine; small augite?

Grain

Olivine 4x4; 6x5; 15x9, av. .25x.18 mm.
Feldspar 8x1; 5x1; 11x1, av. .24x.03 mm.
Augite 7x1; 8x5; 12x10, av. .27x.16 mm.

Sp. 15448, Hole 9 at 413 feet from surface. Amygdaloid of some zeolite (+2V
small R >V, good cleavage, moderate refringence, ex. generally—especially for the
sections with stronger birefringence. Cf. pectolite) glassy contact with sediment.

Grain :

Olivine 6x6; 7x7; 5x5, av. .18x.18
Feldspar 16x5; 16x4; 12x4, av. 44x.13
Augite dust.

Sp. 15449. Hole 9 at 418 feet from surface. Porphyritic, microlitic amygdaloid
with chloritic amygdaloid and altered olivine; small amygdules.

Grain

Olivine 15x13; 20x12; 19x13, av. .54x.38 mm.
Feldspar phenocrysts 30x9; 39x37, av. 1.15x.76 mm.; microlites 6x.1; 3x.1;
5x.1, av. 14x.003.

Sp. 15450. Hole 9 at 420 feet from surface. Glomeroporphyritic; coarser long
laths in ground; olivine altered to micaceous bowlingite? extinction angles 5-7;
18-8-1w5-26.

Grain

Olivine 4; 7x6; 9x7
Feldspar phenocrysts 30x25; 20x7; 34x10; 38x32, av. 1.16x.61 mm.
Augite dust up to 1?

Sp. 15451, Hole 9 at 421 feet from surface. Sediment mainly; rarely prehnitic

granules; 2x3; 4x3; 15x15, av. .21x.21 mm.
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Sp. 15452, Hole 9 at 423 feet from surface. Olivine very sharp; much por-

ivi ¥ - o CR/O.4°: (0. 0: 0.
phyritic, microlitie; much altered olivine; feldspar extinction angles 6°-4°; 0; 0;

Grain
Olivine 12x5; 10x3; 22x13, av. 44x.21 mm.
Teldspar 25x15; 43x15, av. 1.10x,50 mm. ) . . ]
Sp. 15453. Hole 9 at 427 feet from surface. Very complex interlocking com
hination of sediment and marginal microlitic porphyrite.
Gruin " o
Feldspar phenocrysts 25x10; 13x1; 12x1; 9x1; 8x.1; 24x2, av. 50x.02
Augite none. . ‘ )
Sp 1?454. Hole 9 at 430 feet from surface. Slightly coarser amygdaloids with
sediment in some amygdules; very prehnitic; feldspar decomposed.
Grain
Olivine 6; 20x5; 7x5
Feldspar 18x4; 22x3, av. .66x.11
Augite 15x11; 20x10, av, .58x.35. ‘ . . y
Sp 1;455. Ho,le O at 433 feet from surface. Little poikilitic augite; low angled
feldspar; altered olivine; ilmenite?
Grain _
Olivine 35x17; 9x9; 27x25, av. 71x.51 mm.
Iron oxide thin laths
Feldspar 50x6; 45x15; 43x10, av. 1.38x.31mm.
Augite 50x35; T0x45; 46x18, av. 1.66%.68 mm. o
Sp. 15456, Hole 9 at 446 feet from surface. Similar to 15457.
Grain
Olivine 30x14; 23x22; 33x25, av. .86x.61 mm.
Feldspar 30x5; 33x9; 48x15, av. 1.1 1x.29 mm.
Augite 35x35; 78x45; 52x40, av. 1.65x1.20 mm.
Sp. 15457. Hole 9 at 452 feet from surfavce“ 15
coarser; large altered olivine; feldspar extinction angles 6-8%
$°-4°w14°-8°; 16-6°.
Grain . )
Olivine 30x25; 25x20; 48x23, av. 1.03x.68 mm.
Feldspar 42x17; 40x9; 55x18, av. 1.37x.44 mm.
Augite 130x55; 80x80; {0x66, av. 2.50x2.01 mm.
Sp. 15458, Hole 9 at 456 feet from surface. Much decomposed
patches of augite, feldspar all corroded.
Grain
Olivine 28x20
Iron oxide 12x1; 9x1, av. .25x.03 mm. )
Augite 100x70; 120x70; 90x65, av. 3.10x2.05 mm, 1
Sp 1?459. Hole’ 9 at 462 feet from surface. Poikilitic and. a t{race r)fr omoloe
idiomorphic augite and more basic feldspar than above; extinction angles 35°-27 °-
w19°-14°; 11°-11°w4l°; 12°-15°; 10°-20°.
Grain
Olivine 30x15; 45x30; 35x18, av. 1.10x.63 mm.
Feldspar 53x11; 30x7; 42x12; 25x4, av. 1.25x.28 mm.
Augite 180x80; 115x95; 125x120, av. 4.30x2.95 mm, . .
Sp. 15460. THole 9 at 467 feet from surface. Much decomposed; augite all gone;

low angled feldspar extinction angles 9°-14°-26°; 8°; 0; 14°.

Similar to 15455 but distinetly
12-°11°w18°-2°;

large poikilitic
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Grain
Olivine 18x13
Iron oxide 22x1; 7x6; 15x15, av. .44x.22 mm.
Feldspar 40x9; 44x7; 53x12, av. 1.37x.28 mm.
Sp. 15461. Hole 9 at 468 feet from surface. Very coarse poikilitic augite; large
decomposed olivine grains; extinction angles 19°-19°; 29°-35°w14°11°; {his gls

’

probably halfway down in the flow as it is getting basic b it i
3 o a t SV
D oy down In th g g basic but as it is very coarse, there
Grain .
Olivine 17x15; 20x20; 22x10, av. .59x.45 mm.
Feldspar 30x10; 43x17; 34x8, av. 1.07x.35 mm.
Augite 250x160; 80x807?; 80x80?, av. 4.10x3.20 mm.
Ad'Sp, 10328. Hole 8 at 2 feet .from surface. Porphyritie; decomposed olivine;
1010rnoor1‘)}310‘ augite granules; mainly low angled feldspar like 15439 (ex. 31 °—14°f
0°; 0°-22°; 20°-9°), but in one place a basic addition (46°-31°) ’
Grain '
Olivine 15x12; 20x10
Feldspar microlites 7x1; 10x2; 8x6, av. .25x.09 mm.
Augite 4x2; 3x1; 2x1, av. .09x.04 mm.
Sp. 15329, Hole 8 at 27 feet from surface. F
ace. Feldsparex. angles 31°-14°; 0; 0-20°;
10°-2°; 0; 46°-31°; basic addition; similar to 15328, ¢ o ’
Grain
Olivine 10x7; 9x7, av. .31x.23 mm.
Iron oxide 12x11; 14x10; 8x6, av. .34x.27 mm
Feldspar, phenocrysts 3¢x10; a glomero hyriti i
s 3 4 ; g porphyritic gro 80 ; i
5x1; 12x2; 10x2, av. .27x.05 mm. ° n Broup SOTD; microlies
Augite 2x1; 3x1; 3x2, av. .08x.04.
oSp,0153§0: oHole 8 at 29 feet from surface. Similar to 15329; feldspar ex. angles
Q -16°; 3°w27°-22°; 25°; 10°w31°-27°; 33°-33° nearly; 18°-18°w18°-18°; changin
into a more basic feldspar? with ex. 17°-17° and 40°-25° J ¢
Grain ‘
Olivine 5x4; 4x3; 1¢x17, av .28x.24 mm.
Iron oxide 4x2; 7x5; 8x4, av. .19x.11 mm.
Feldspar phenocrysts 43x19; 35x8; 47x12, av. 1.25x.39 mm.
Augite 4x2; 2x2; 4x1, av. .10x.05 mm.
Sp. 15331. Hole 8 at 371 feet from surfa, imi
Sp. ce. Similar to 15329; ; -
tinction angles 8°-15°; 20°-8°; 7°-6°; 10°-1°, © 19829; feldspar ex
Grain
Olivine 10x8; 16x13; 10x9, av. .36x.30 mm.
Iron oxide 9x1; 6x1; 7x5; 8x7, av. .25x.11 mm.
Feld.spar phenocryst  30x10; microlites 6x1; 5; 9x0.5
Augite 3x2; 5x3; 2x2, av. .10x.07 mm.
Sp: 15332. Hole 8 at 38 feet from surface. Similar to 15329; the two kinds of
chlorite. ‘ ,
Grain
Olivine 30x23; 22x15; 10x7, av. .62x.45 mm.
Iron oxide 10x6
Feldspar phenocrysts 30x9; 46x10; 42x17, av. 1.18x.36 mm.; microlites 5x1
6x1, av. .18x.03 mm. ’ }
Augite 2x1; 2x1; 2x2, av. .06x.04 mm.
Sp. 15333. Tole 8 at 45 feet from surface. Feldspar ex. angles 0; 0; 0; 10°-5°,
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Grain
Olivine none?
Iron oxide 5x5; 21x10; 10x8, av. .36x.23 mm.
Feldspar phenocryst 36x15; microlites 8x1; 7x1; 4x1, av. .16x.03 mm.
Augite 1x1; 1x1; 2x1, av. .04x.03 mm.

Sp. 15334, Hole 8 at 47 feet from surface. Abundant porphyritic microlitic;
jow angled feldspar in skeleton forms with breadth only a fraction of a thirtieth of
4 mm. These skeleton forms are those mentioned by Tammann in case of con-
<iderable undercooling D below that of maximum velocity of erystallization. Feld-
spar ex. angles 5°-0%; 14°-10°; 27°-6°; 0°; 0°.

Grain

Olivine 7x5; 8x5; 17x12, av. .32x.22

Iron oxide dust

Feldspar phenocerysts 15x5; 20x11; microlites 3x0.1, av. .58x.26
Augite dust.

The grain of the above sections is plotted in the points marked b of Fig. 19 of the
Isle Royale Report.

(56)

847-71; (Ss. 15335-7). Feldspathic MELAPHYRE; the top 13 feet 22) (78)
amygdaloidal; intermediate type between ophite and porphyrite, not markedly
belonging to any subdivision of the melaphyre; like the flows just below. It is
correlated with and just about the size of No. IX, 385-418. (Ss. 15442-15448).

Sp. 15335, Hole 8 at 51 feet from surface. Poikilitic augite, patchy; feldspars
(seriate) run gradually down and it looks as though the magma came to rest only
toward the end of feldspar formation; ex. 7°-14°-4°; 10°-6°w20°; 21°-18°,

Grain

Olivine 8x6; 15x7; 20x19, av. .43x.32 mm.

Iron oxide with olivine

Feldspar (larger) 45x17; 30x10; 23x10, av. .08x.37 mm.
Augite 17x15; 12x12; 16x14, av. 45x.41 mm.

Sp. 15336. Hole 8 at €3 feet from surface, Feldspar much decomposed; rem-
nants do not appear high angled.
© Grain

Olivine 3x3; 5x4; 7x5, av. .156x.12 mm.

Tron oxide 21x12; 5x5; 5x5, av. .31x.32 mm.
Feldspar 30x13; 18x8; 31x8, av. .79x.29 mm.
Augite 25x20; 35x25; 23x15, av. £3x.60 mm. B

Sp. 15337. Hole 8 at 71 feet from surface. Microlitic porphyritic; hardly any
augite is visible; extinction of phenocrysts 13°-12°w4°-5°.

Grain

Olivine 14x9; 10x8;.14x12, av. .38x.29

Iron oxide dust

Feldspar 44x27; to 10x1 in a pretty continuous series from phenocryst to
microlite.

These sections do not mateh very well those of Hole 9 at 385-408, for though the
feldspar and the thickness is similar, that has much more augite. The fault men-
tioned in No. 9 may account for it.

71-89; (Ss. 15338-9). MELAPHYRE, fine grained and amygdaloidal. (18) (96)

In No. IX the records are much mixed along here. There are slide or flow con-
tacts at 408 feet, 413 feet, 421 feet, with fine grained, red, chloritic, datolitic and
prehnitic amygdaloids. Here is where 1 have supposed that a fault goes through
No. IX. :
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Sp. 15338 Hole 8 at 75 feet from surface. Plagioclase ex. 6%4° 6°5° and
similar in other half of a Karlsbad twin,
Gram
Iron oxide 8x0.6; 8x0.4; Sx2_ av. 24x.12 mm.
Feldspar 18x7; 20x19; 46x17. av. £4x.43 mm.
Augite 22x13; 23x17; 20x10. av. .65x.40 mm.
Sp. 15339, Hole 8 at 89 feet from surface. Much microlitic decomposed amye-
daloid mixed with sediments, Close to margin. )
Grain
Olivine 10x6
Iron oxide secondary dust
Feldspar microlites 16x2; 11x2: 11x1.5, av. .38x.05 mm.
89-103; (Ss. 15340-1). MrrapHYRE, amygdaloidal. (14) (10)
Sp. 15340, Hole 8 at 96 feet from surface.
Grain
Olivine 46x40; 40x20; 32x20, av. 1.18x &0 mm.
Iron oxide 8x8; 7x6; 20x3, av. 35x.17 mm.
Feldspar 23x7; 41x15; 31x9, av. .95x.31 mm.
Augite 30x20; 30x28; 34x%29, av, 94x.77 mm.
Sp. 15341. Hole 8 at 103 feet from surface. Phenoerysts very numerous;
seriate, 1. e, no sharp line in size; ex, 3°-11°w15°-18°; 20°-18 °w4 °-4 °,
Grain )
Olivine 5x4; 4; 3; 11x5
Iron oxide 15x1; 5x2, av. .33x.05 mm.
Feldspar phenocrysts 22x13; 33x18; 25x10; 43x25, av. 1.02x.55 mm.
Augite 5x5; 4x3; 15x12, av. .24x.20 mm.
103-135; (Ss. 15342-4). MrLAPHYRE, amygdaloidal 31) (41

Sp. 15342. Hole 8 at 111 feet from surface. Much decomposed.
Grain
Olivine 20x12; 22x17, av. 70x.48 mm.
Iron oxide associated with olivine
Feldspar 27x5; 24x5, av. .85x.41 mm,
Augite 45x15; 30x30; 215x60, av. 2.C0x1.05 mm.
Sp. 15344, Hole 8 at 135 feet from surface. Feldspar extinctions 8°-4°w8°;
17°-10°; 12°w5°-5°,
Grain
Olivine 20x11; 10x9; 8x6; 10x9, av. 40x.27 mm,
Tron oxide 4x4; 7x7; 6x5, av, .17x.16 mm.
Feldspar 20x7; 14x5; 36x5, av. .70x.17 mm.
Augite 10x9; 15x6; 17x15, av. .42x.30 mm.
135-146; (Ss. 15345-7). MELAPHYRE, amygdaloidal 11 (152)

Sp. 15345, Hole 8 at, 135 feet from surface. Porphyritic feldspar has low angles;
microlites of ground mass also; there are chlorite and prehnite amygdules. '

Grain

Olivine 20x15; 11x6; 13x11, av. 44x.32 mm.

Iron oxide 4x0.6 in secondary dust

Feldspar phenocrysts 24x20; 24x8; 26x9, av. .74x.37 mm.; microlites 10x2;
9x0.6; 10x1, av. .29x.03 mm.

Augite 8x8; 3x3; 10x10.
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Sp. 15346, Hole 8 at 140 feet from surface. Big altered olivine; large low
angled feldspar; a little fibrous augite.
Groin
Olivine 20x13; 28x18; 26x22) av, 74x.23 mm.
Iron oxide in dust and with olivine pseudomorphs.
Feldspar 30x17; 26x1.5; 35x8, av. .91x.26 mm,
Augite 10x4; 10x2; 8x1, av, .28x.07 mm.
Sp. 15347, Hole 8 at 146 feet from surface. Very little augite; low angled
seriate feldspar ex. 0; 0;.0; 0; 8°-11°; amygdaloid, At margin.
Grain
Olivine 7x7; 12x10; 9x7, av, .28x.24 mm.
Feldspar 15x2; 12x7; 13x8, av, 40x.17 mm.
Augite 2x1; 1x1; 1.5x1.5, av, .04x.03 mm.
146-164; (Ss. 15348-9). MzrrnarayYrE, amygdaloidal, as) (a7o)

Sp. 15348, Hole 8 at 146 feet from surface. Very fine grained microlitic amyg-
daloid; ex. 0°; 14°; 4°; 8°; 6°-8°; 8°-11°; 8°-7°,

Grain

Olivine 20x5; 12x5; 15x12, av, 47x.22
Feldspar phenocrysts 10x3 to 2x0.1; 3; 4
Augite none.

Sp. 15349. Hole 8 at 151 feet from surface. Long, patchy half idiomorphic
augite; low angled feldspar; ex. 4°-2°-15°; 0°; 15°-10°; 7°-9°; 0°; 8°; 10°; small
altered olivines as usual. Margin at 164, -

Grain

Olivine 18x13; 24x19; 10x8, av. .52x.40 mm,
Iron oxide around the altered olivine
Feldspar 21x9; 34x14; 32x7, av. .8§7x.30 mm.
Augite 7x7; 31x13; 40x10, av. .78x.30 mm., :
164-196. Ss. 15350-3. Mgzerarryre, amygdaloidal, perhaps 31y (201)

largely pseudamygdules, of laumontite, chlorite and prehnite,

The flows above are all of moderate size and, though varying somewhat, have the
general habit of the less augitic melaphyres, i. e., the melaphyre porphyrites. The
microscope shows thai they carry oligoclase feldspar. Compare T. 5 b 18-20.

Sp. 158350, Hole 8 at 164 feet from surface. Altered glass very scoriaceous;
microlitic; the phenocrysts run out into fibres; 0°-0°-8°; 0°-7°-12°,

Grain

Olivine 13x12
Feldspar 22x12 down to tufted microlites.

Sp. 15351, Hole 8 at 167 feet from surface. ILarge altered olivine is much
eorroded; a microlitic amygdaloid very fine grained around amygdules; feldspar
extinetion 7°-8°w4 °, ’

Grain

Olivine 2; 7x5; 16x14
Feldspar 14x8; 20x12; 20x2, av. .54x.22,

Sp. 15352. Hole 8 at 180 feet from surface, Decomposed coarser but little
augite left, laumontite!

Grain

Olivine 17x14; 13x13; 34x32, av. .74x.59 mm.
Iron oxide with olivine
Feldspar replaced by laumontite
Augite 32x20; 25x20, av. .95x.66 mm.
23
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Sp. 15353, Hole 8 at 196 feet from surface.  Very fine grained; microlitic amyg-
daloid; lnumontite and ehlorite in amvgdules and prehnite,  Margin,

Crrain

Olivine 5x2; 7x7; 4x3, av. 16x.12 mm.

Iron oxide 10x1; 9x1; dust

Feldspar 12x2; 13x3, av, 41x.08 mm,

(201)

8.195-273; (Ss. 13354-8),  MELaraykE, ophite.  This bed (75)  (276)

for 3 feet is very amygdaloidal. then coarser, with oceasional chloritic amygdules,
and becoming still coarser it shows the rusty specks of micaceous altered olivine;
toward the hase it is fine grained with datolite veins. This matches very closely
No. IX, 427-468 4, which is so coarse when the hole ends that the latter evidently
stops in the middle of the flow. This, which is a well marked ophite, the fourth bed
above a sandstone at 369 feet, should correspond to some bed in the Tamarack shaft 5
below flow 12, probably flow 13,173 b 9, which is a fresh black ophite quite different
from the porphyrites above. Compare also Eagle River bed 72.

Sp. 15354, Hole 8 at 223 feet from surface. Poikilitic augite; not abundant
(large olivine pseudomorph?) low angled feldspar.

Grain

Olivine 35x20; 38x26; 30x17, av. 1.03x.63 mm.
Feldspar 28x8; 23x8; 27x6, av. .78x.22 mm.
Augite 26x20; 42x40; 21x15, av. .86x.75 mmn.

Sp. 15355, Hole 8 at 235 feet from surface. Rather low angled feldspar;
0°; 0°-12°; olivine changed into mica-like substance streaked with matter nearer
chlorite (bowlingite?).

Grain

Olivine 17x10; 38x28, av. .91x.63 mm.
Feldspar 22x4; 22x7; 63x16, av. 1.07x.27 mm.
Augite 63x30; 52x45; 80x40, av. 1.95x1.15 mm.

Sp. 15356, Hole 8 at 250 feet from surface. Poikilitic augite; more basie feld-
spar; ex. 11°-8°; 36°-20°; 18°-16°w37°-39°;, 20°-30°w13°; 15°w33°-36°, i. e.
labradorite, Distance from margin—upper 52 feet, below 22 feet.

Grain

Olivine 78x40?; 70x35; 42x35; 61x30, av. 2.0£x1.16 mm.
Feldspar 22x6; 30x7; 28x5, av, .80x.18 mm.
Augite 75x65; 140x135; 1€0x140, av. 4.05x3.40 mm.

Sp. 15357, Hole 8 at 258 feet from surface, One big phenocryst of feldspar
and large altered olivine,

Grain

Olivine 32x25; 25x25; 30x15, av. 87x.65
Feldspar 230x55; 15x5; 23x6; 27x6, av. 2.45x.60
Augite 80x70; 105x80; 140x60, av. 3.25x2.10.

Such occasional large phenocrysts of feldspar are found rarely in the greenstone,
also on the 8. side of Washington Island at the end of Isle Royale and near the
horizon of the Pewabic Lode both at the Quiney and Franklin Junior Mines. It is
evidently an eocrystal.

Sp. 15358. Hole & at 270 feet from surface. Poikilitie; feldspar altered and
changed to greenish fibres.

Grain

Olivine mueh decomposed

)

KEWEENAW SERIES OF MICHIGAN. 679

Feldspar 20x6; 23x3; 18x7; 20x5, av. .62x.1¢,

273-330; (Ns. 15359-64). MELsrHYRE, ophite; like the flow (56)  (332)
above. Compare Fagle River 73 and T. 5 flow 14, N )

Sp. 15359. Hole 8 at 273 feet from surface. Fine grained microlitic amygdaloid
glassy., At margin 273,

Grain

Feldspar phenocrysts 11x3; 21x3.5; 27x5, av. .56x.11 mm,

Sp. 15360, Hole 8 at 280 feet from surface. Dubious olivine pseudomorphs of
clustered iron oxides, Tabradorite extinctions 16°-w41°-36°; 32°-24°; 23°-w40°-
36°.

Grain

Olivine 22x18; 62x53?; 27x27, av. 1.11x.88 mm.
Feldspar 14x2; 35x4; 30x5, av. .76x.11 mm.
Augite 120x60; 192x120; 265x168, av. 5.77x3 .48 mm.

Sp. 15361, Hole 8 at 300 feet from surface. Labradorite extinetions 27 °-26
38°.36°; 10°-27 °-27°; 14°-12°w34°-24,

Grain

Olivine 24x20; 30x27; 40x25, av. .94x.72 mm,

Iron oxide little, mainly with olivine

Feldspar 19x6; 28x3; 40x15, av. .87x.24 mm,

Augite 120x80; 160x$0; 125x120, av. 4.05x2.L0 mm. o

Sp. 15362. Hole 8 at 309 feet from surface. Poikilitie, labradorite extinction
14°-20°w23°-32°,

Grain

Olivine 20x15; 37x32; 28x22, av. .85x.69
TFeldspar 24x5; 20x9; 24x5, av. .68x.19
Augite 120x60; 168x110; 100x83, av. 3.88x2.53. ) )

Sp. 15363. Hole 8 at 326 feet from surface. Some other mineral beside .auglte
is poikilitic some secondary mineral; labradorite extinetions—Baveno twin 48-
46°w18°-18°; 20°-20°; 43°-48°w23°-22° to 27°; 18°:25°; 36°-37°; 5°-10°w29°-40°.

frain

Olivine 17x10; 20x10; 20x15, av. .57x.35 mm.
Feldspar Baveno twin 45x40; 18x7; 21x3; 20x4, av. .67x.45 mm.
Augite 30x17; 45x15; 30x28, av. 1.05x.50 mm. )

Sp. 15364. Hole 8 at 330 feet from surface. Microlitic porphyritic amygdaloid;
some feldspar much smaller with 0 ex.; this is probably merely an overlap or gush
of the same flow. At margin 330.

Grain

Olivine 24x25; 20x19; 26x26, av. .70x.70 mm.
Feldspar phenocrysts 16x3; 16x4; 17x5, av. 48x.12 mm. .

330-362; (Ss. 15365-6). MELAPHYRE 31) (363)

Compare Eagle River 74, and T. 5 flow 15
Sp. 15365. Hole 8 at 332 feet from surface. Feldspar largely low angled; but
partly at least labradorite, ex. 20°-24°; 4°-6°; 31°w14°-14°; not much augite.
Grain
Olivine 20x14; 16x10; 20x18, av. .56x.42 mm.
Feldspar 18x3; 17x4; 15x4, av. .E0x.11 mm.
Augite 15x10; 17x15; 17x12, av. 4¢x.37 mm.
Sp. 15366. Hole 8 at 362 feet from surface. Yellow or glassy, microlitic, por-
phyritic; contact with sediment; extinction angles 42°-46°w25°; 27°-35°; 22 °-15°;
Baveno 34°-30°. At margin 362. :
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Grain
Olivine 30x15; 26x14; 20x15. av. 79x.44 mm.
Feldspar phenoerysts 7x3; 10x2; 10x2; also fibres, av, .27x.07 mm.
Augite none.
362-377; (Ss. 15367-8).  MELAPHYRE (13) (378)

The above four flows steadily inereasing in their relative thickness toward the top
flow, seem to belong to the same type. Though belonging to the ophites rather
than to the porphyrites, they bave peculiar microscopic characters of their own,
and are not very ophitic. The same group of feldspathic ophites are noticeable
in the Tamarack shafts above the Conglomerate ' 5-b 23 which we call the Pewabhie
West.  The Eagle River beds 70 to 79 almost certainly represent the groups.

Sp. 15367, Hole 8 at 375 feet from surface. Decomposed.

Grain

Olivine 15x15; 12x10; 20x10, av. .47x.35 mm,
Feldspar 19x2; 14x4; 21x2, av. .54x.08 mm.
Augite 10x8; 7x7; 10x5, av. .27x.20 mm.

Sp. 15368, Hole 8 at 377 feet from surface. Microlitic porphyritic with skeleton
feldspar; ex. 26°; 31°;,6°; 21°. At margin 377 {t.

Grain

Olivine 30x22; 20x16; 17x14, av. .67x.52 mm.
Feldspar 5x0.1; 7x0.2; phenocryst 7x2,
d 8.377-419; (Ss. 18369-73). Pewabic West, (Conglomerate No, 16) 41 (419)

form in grain; dark chocolate red; sometimes brecciated, with small red veins; the
conglomerate at the base contains some felsitic debris.

Dips measured on drill cores 13°, 141°, 15°, 16°, 15° cross-bedding of 23°, It is
noticeable that the dips thus obtained from drill cores tend to be larger than those
from correlations, and this fine grained sandstone furnishes some good observa-
tions. Three explanations for this want of agreement are possible,—

(1) The drill holes may curve to the north. They are not likely under the cir-
cumstances, however, to curve in this particular way, if they do, the effect should
regularly be more marked toward the botiom.

(2) The conditions of deposit may have been such that the sandstone was formed
in some measure by acecretions, building from northwest to southeast, so that each
of the laminae of which a bed was composed had originally a slight dip to the south
greater than that of the bed itself as a whole, This is quite likely and is in har-
mony with the geological position of Isle Royale, with a mass of Archean land to
the northward of it and with Chamberlin’s explanation of the apparently great
thickness of the Keweenawan.

(3) The difficulty may be with the correlations, which may have been made to
give too flat dips by faults not otherwise to be detected, which run between the drill
holes and throw the south side up. This is quite within the range of possibilities.

This sandstone is a more thorough sandstone than any other of like size in the
series, and its course seems to be marked by a line of depression from Grace Harbor
and its creek through to the northeast end of the island, as indicated on the map
Plate I. The base of this bed is about (750) feet below the top of the bed (10,426)
that we have correlated with Marvine's bed, No. 45, and would appear to represent
the “first sandstone below the ashbed,” which Marvine supposes to lie in a covered
place (506) feet stratigraphically below bed No. 65, (9¢3 feet below 45) which is
about the usual rate of shrinkage between Isle Royale and Keweenaw Point.
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Op this assumption the sediment at No. VIII, 440 feet, just Lelow, would do well
for No. 85 of the Eagle River section, which Marvine seems to correlate with the
“Pewabic West.”” and says is 767 feet below the slide above the Ashbed, and is No.
16 of his plate of conglomerates facing p. 60. 1t is probably more nearly t?ue Fo
the facts, to correlate both our sandstones together as indicating a weakening in
igneous activity represented by sandstones in the Eagle River section seattered
from bed No. 76 to bed No. 85. There can be little doubt that it corresponds, 100,
to that Conglomerate T, 5 b 23 which is so persistent in the Tamarack shafts and as
here is generally sandy on top. .

Sp. 15369. Hole 8 at 380 feet from surface. Fine grained sediment, rounded
grains of augite, ete.

Grrain

Augite 34x16; 16x12, av. 83x.46.

Sp. 15370. Hole 8 at 397 feet from surface. Similar; sanflstone. .

Sp. 15371. THole 8 at 415 feet from surface. Similar, with fragments of micro-
litie porphyrite. o

Sp. 15372, Hole 8 at 419 feet from surface. “oarser, calcareous cement, poiki-
litic and mierolitic fragments; oligoclase brotoerysts; one quartz phenocryst;
conglomerate. . ‘

Sp. 15373, Hole 8 at 420 feet from surface. Calcareous with zeolites a}l(l calcite
vein streaked into prehnite; decomposed top of flow below perhaps. This may be
15273.

420-431; (Ss. 15374-5). MErArHYRE, porphyrite; about 4 feet (1) (aun
amygdaloidal at the top (we are back to the porphyrites once more), dark green,
with reddish porphyritic crystals. Matches Marvine’s bed No.82,T.5b 25 ﬁow: 18,

Sp. 15374. Hole 8 at 423 feet from surface. Glomeroporphyritic feldspar; little
or no augite; microlitic base; ex. 6°-8°w-13°; 4°-10°-6°; 3°-0°w17°.

Grain

Olivine 0
Iron oxide 9x4
Teldspar phenocrysts 40x30; 40x20; 47x35, av. 1.27x.85. ‘ .

Sp. 15375, THole 8 at 431 feet from surface. Glass base; contact with a sediment;
perhaps a clasolite. Margin at 431 {t.

Grain

Olivine?

Feldspar phenocrysts 48x30; 70x(20-40); 50x25, av. 1.68x?
431; SEpIMENT; contact; Marvine’s bed No. 837 an
431-440; (S. 15376) MELAPHYRE, porphyrite; about 2 feet (€] 20)

amygdaloidal at top; matches Marvine’s bed No. 84, except for sue o
Sp.15376. Hole 8 at 436 feet from surface. Glomeroporphyritic chloritic; irreg-
ular amygdaloidal; coarse grained cavities; nevaditic ex. 13°-4°-4°,
Grain
Olivine (rare) 10x5
Iron oxide 20x1; 13x1; 20x1 in chlorite, av. .53x.03 mm.
Feldspar phenocrysts 25x16; 42x25; 42x20, mierolites 12x1.5; av. 1,09x.61 mm.
Augite 6x6; 4x3; 6x2; 5x4, av. .17x.12 mm.
440-444; (Ss. 15377-9). SHaLe, red. The grain is so fine C4) (24)

that this bed was taken to be a fine grained trap until the microscope revealed its
character, Marvine’s Eagle River bed 85.
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Sp. 15377, Hole 8 at 440 feet from surface. Fine grained sediment; clasolite?
Margin 440.

Grain

Augite granules 3x2,

Sp. 15378, Hole 8 at 443 feet from surface. FIine grained sediment; red shale
(ash bed) ? or sandstone,

Sp. 15379, Hole 8 at 444 feet from surface. F¥ine grained sediment. Margin
at 444,

444-4867 (Ss, 15380-1). MELAPHYRE. porphyrite; very acid (41) 65)

.

specimen; little olivine or augite, and might be classed with more salic rocks; amyg-
daloidal for 5 feet at the top, then a typical greenish gray trap. The exact bottom
of this flow is a little uncertain. It lies on another flow of similar lithological char-
acter (both remarkable, under the microscope, for the scarcity of olivine), both of
which appear to occur at the top of drill hole No. VII, to which we therefore pass,
making No, VIII, 486 feet equal to No. VII, 10 feet. It is obvious that as the sand-
stones above No. VIII, 444 feet, do not appear in No. VII, the correlation of the
top of No, VII cannot be sought above these sandstones. If we figure out the dip
as before! we find it differs only .002 from the tangent of the dip as computed be-
tween Nos, VIII and IX.

Sp. 15380. Hole 8 at 450 feet from surface. Glomeroporphyritic idiomorphie
augite like 15376; the apparently porphyritic grain of iron oxide has bands of differ-
ent lustre of iron hydrate and hematite? like an agate?; feldspar ex. 5°-9°w5°;
0°-6°,

Grain

Iron oxide 80x75; 9x1; 5x4; ¢x1, av. .85x.77 mm,
Feldspar 105x105; 40x17; 66x23; microlites 5x1; 5xI, av. 1.43x.¢8 mm,
Augite 5x1; 4x3; 7x3; 5x2, av. .17x.07 mm. ’

Sp. 15381, Hole 8 at 471 feet from surface. Rather decomposed; at 486 ft. was
amygdaloidal bottom.

Grain

Olivine 10x8; 10x7, av. .33x.25
Feldspar 65x32; 50x27; 10x1; 10x1, av. 1.2x.50
Augite 2x2; 4x3; 5x3, av. .11x.08.

Sp. 15282, Hole 7 at 2 feet from surface. Glomeroporphyritic with microlitic
ground and low angled feldspar, little augite.

Feldspar phenocrysts 55x45; 63x30; 80x35, av. 2,09x1.10 mm.; microlites

5x1; 7x1; 7x1, av, .19x.03 mm,

Augite 6x3; 3x2; 2x2, av. 11x.07 mm.

Sp. 15382, Tole 8 at 491 feet from surface. Glomeroporphyritic; fine grained
amygdules; microlitic base; small angled feldspar; extinction angles 14°-11°; 4°;
26°-12°; 7°- (-2°); 12°-13°-17°. At margin.

Grain

TFeldspar phenocrysts 40x8; 37x20, av. 1.2x.46 mm.; microlites 4x1.

The amygdules contain prehnite, which is illustrated in Fig. 24 of Volume VI,
Part 1.

Sp. 15383. Hole 8 at 496 feet from surface. Glomeroporphyritic as before with
sandstone with poikilitic calcite cement, very ferruginous,

1(486-10)==476 minus the excess of altitude of No. VIII over No. VII (262.6-376.3) 114=
362 feet, which divided by the distance, 1,584 feet, is 0.229, again the tangent of about 13°,
(really about 0.5 less). .

little augite in ground mass; feldspar extinction angles 8°-1°; phenoecrysts
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Grain
Feldspar 35x15; 65x52; 26x13, av. 1 .26x.80 mm.
Augite? .
Glomeroporphyritic feldspar but

Sp. 15384, Hole 8 at 504 feet from surface.
29°-16°;
14°-0°; 22°; 0°,
Grain
Iron oxide 3x2
Feldspar (Baveno twins) 34x15; 50x60; 80x60, av. 2.04x1.35 mm,
Augite 7x6.
Sp. 15385. Hole 8 at 505 feet from surface.
decomposed; prehnitic (R <V,+2 V small).

Distinetly finer grained and more

DRILL HOLE No. V1L

107-837; (Ss. 15283-8). PORPHYRITE; like the flow above, about 6 feet at the top
amygdaloidal; has irregular amygdaloidal streaks, and occasional seams of lau-
montite; the porphyritic feldspar groups are very well marked.

Sp. 15283, Hole 7 at 12 feet from surface. Similar to 15382,

Grain

Teldspar 7x1; 8x1; 8x1, av. 23x%.03 mm.
Augite 2x2; 2x2, 3x1, av. .07x.05 mm.
Sp. 15284, Hole 7 at 25 feet irom surface. Coarser and more decomposed;
‘reddish specks’” are probably altered olivine (bowlingite?)
Grrain
Feldspar 8x1; 10x1; 12x2, av. .30x.04
Augite grain unrecognizable.

Sp. 15285, Tole 7 at 32 feet from surface.

much iron oxide; altered olivine?

Feldspar more uniform in grain;

Grain
Feldspar phenoerysts and microlite shade into each other (seriate)
Augite 4x4; 10x10; 5x3; 8x5. av. .22x.18, o
Sp. 15286, Hole 7 at 36 feet from surface. Glomeroporphyritie feldspar; idio-
morphic augite.
Grrain
Feldspar 10x2; 12x2; 14x2, av. 36%.06 mm.
Augite 6x5; 10x3; 4x3, av. .20x.11 wm.
Sp. 15287, Hole 7 at 60 feet from surface. Similar; somewhat decomposed and

finer. !
Grain
Feldspar 6x2; 7x1; 6x1.5, av. 22x.04 mm.
Sp. 15288, Tole 7 at 68 feet from surface. Similar but finer grained; ground
mass feldspar not marked; much large feldspar; olivine probably. Margiuat 83 ft.
Sp. 15262, Hole 7 at 109 feet from surface. Very fine grained microlitic amyg-
daloid; contact with a sediment, the grains of which can be seen in ordinary light
but in polarized light they have no individuality (except in the distribution of iron
oxides) hence perhaps originally glass.
Grain
Tron oxide 2x1; 141; 2x.2, av. .03x.02
Teldspar 5x0.2; 7x1; 6x0.5, av. 18x.01.
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S 528 2 T ot fr surf
p. 1 43 ( Hole 7 at 94 feet from surface. Much porphyritic low angled fekd-
spar; ex, 0°-23°0°0°; 0°-12°; 15°%whH°4° N
4;,(1)(mmon ot phenoerysts and ground mass in grain is not practicable; feldspar
of ground mass 7x2+7? ’ "
Augite decomposed or very small; not large
83-100; (8s. 15289-02).  Poreuyrite, amygdaloidal; copper (26) (91)

in amygdules (at 83 feet). and in veins with prehnite (at about €0 feet): analei

and chlorite also occur in amygdules; the amyegdules are often but hp‘n"tlv )fgll(tnl&1 ‘le?
lined with tufted chlorite and white crystuls.v Laumontite aiso oc‘cu;\' (ThOILl(("i (;]}11:
appearance of copper may be aceidental and due even o the p‘rosence gf a tmn:\%ers(e
vein, it 1s worth noting that we are getting near to the horizon of th(e ""‘Pe‘\\'ab‘ic

Lode” worked in the Quiney Mine.
Sp. 1.3‘289, H(?le 7 at 83 feet from surface. Prehmnitic amygdaloid; fine grained
109; Seam of SkprnENTARY matter ’ 0 ) 91) .
103-130; (Ss. 15293-4). Poreuyrrre, amygdaloidal; like the (20) (lil)

flow above, with alternating bands more or less conspicuously porphyr_iQLi_cT‘;(;Ejl
nu:'e t}lxz—n:gogne f:;)\nl'; at 127 feet narrow vein of copper, prehnite and qua}"mj g
Sp. 15293, ole 7 at 119 feet fr surf: ‘ i
et A amygdabid.@ feet from surface. Mueh of the large low angled
Grain
Olivine 6x5; 8x4; 8x6, av. .22x.15
Feldspar phenocrysts 38x17; 80x
small.
Sp. 15284, Hole 7 at 130 feet f surface at ol i
Galertal oot th Sedifﬁ;ﬁet from surface at margin. Prehnite; very amyg-
Grain
Feldspar microlites 3x0.1.
At 130 seam of SEpIMENTARY matter or fluccan; much prehnite
130-162; (Ss. 15295-6). PorpPHYRITE, amygdaloidal, as above;. 31) (142)

5
o7, 99 or oo X -
27; 33x25, av. 1.51x.69 mm.; microlites very

at 160 feet seam of copper in cubes, with pfehnite and quartz.
Sp. 15205, Hole 7 at 144 feet from surface. Delessite and amygdules
Grain 7 .
Olivine 11x10; 10x10, av. .35x.33 mm.
Iron oxide 11x1; 5x6; down to 0
Feldspar various sizes, ground mass glass.
§p. 15296. Hole 7 at 153 feet from surface. Augite greenish, more idiomor-
phic; low angled feldspar; apparently some interstices with fine grai;led feldspar
Olivine 10x8; 30x257; 10x10; some olivine smaller; av, 55x.21 mm e
Iron oxide 10x10; 23x3, av. .55x.21 mm. . .
Feldspar phenocrysts 30x35; 43x18, av. 1.21x.88 mm—; and smaller
Augite 28x13; 57x25; 53x42, av. 1.38x.80 mm. ’
162-197; (Ss. 15297-8). MELAPHYRE, porphyrite 34) (176)

Sp. 15297, Hole 7 at 162 feet from surface. Margi it
. 1 . Marginal porphyritic ¢ aloid;
all impregnated with quartz. Margin at 162 ft, porphyTitie myedalold;
Grain
Iron oxide makes a black ground mass
Feldspar 7x.1; 8x2; 8x.2, av. .23x.05.
The section just above is so coarse that there are i i
; possibly some misplaced sz
here, and from 130 ft. to 197 ft. may be one flow., placed sanples
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Sp. 15298, Hole 7 at 180 fect from swface. Low angled andesite feldspars,
idiomorphic augite, altered olivine with iron oxide grains.

Grain

Olivine (altered) 25x10; 24x17; 12x10, av. 61x.37 mm.
Iron oxide 12x1; 15x15, av. 45x.26 mm.

Feldspar 68x30; 45x15; 26x25, av. 1.39x.70 mm.
Augite 45x25; 9x6; 17x3; 16x12, av, 72x.38 mm.

197. Flinty-looking epidotic seam, a mass of BRECCIATED prehuite and quartz.
Tt will be observed that copper has been noted in four places in the beds immediately
above, and that the amygdaloids are quite rich in minerals. It seems quite pos-
sible that here at 197 feet is the center of the vuix which has been a channel for this
impregnation. There may be a fault here.

Tn such case the copper would come from a cross fissure, but it must not be for-
gotten that we are just about at the horizon here of the PEwasic Lok, and it at
least suggestive to find copper. Farther testing would seem desirable.

197-199; (Ss. 15292-300). AMYGDALOID. @) @178)

Sp. 15299. Hole 7 at 197 feet from surface. Brecciated mass of prehnite and
quartz; appears almost sedimentary in places; there are numerous outlines of glass
fragments.

Sp. 15300, Hole 7 at 198 feet from surface. Porphyritic mierolitic amygdaloid;
skeletal feldspars; one feldspar brotoeryst has ex. 2°-4° with 11 °in altered part.

This is the characteristic texture of thin flows and margins long narrow feldspars,
forked and in sheaves.

Grain

Iron oxide black dust
Feldspar phenocrysts 40x22, mierolites 10x1; 12x.2; 10x.1, av. .32x.01 mm.

19¢; (8. 15301). Seam of SEDIMENTARY matter; apparent dip  (0) (178)
21°.
Sp. 15301, Hole 7 at 199 feet from surface. Bands of stratified and clastic?
fragments but full of epidote and chlorite and altered contact sediment; not so

markedly ashy as No. 15299,
199-210; (Ss. 15301-3). AMYGDALOID; much deeomposed, with (1) (189)

zeolites, ete.
Sp. 15302. Hole 7 at 200 feet from surface. Perhaps triple generation of feld-
gpar ex. 18°-20°; 13°-10°; 6°-5°wll °, 6°-8°w19°-?
Grain
Feldspar phenocrysts 60x15; microlites 11x1; 79x1; 12x1.
Sp. 15303. Hole 7 at 210 feet from surface. Very amygdaloidal;
porphyritic; zeolites and calcite.- Margin at 210 ft.
Grain
Feldspar phenoerysts 23x16; microlites 10x1.2; 10x1; 11x1, av. .32x.03
Augite probably too fine grained for observation and also decomposed
210-221; (Ss. 15304-5). PORPHYRITE, amygdaloidal; like the (11) (200)

rocks above near 130 feet.
Sp. 15304, Hole 7 at 215 feet from surface. Low angled feldspar; altered

olivine? very little augite; very chloritic. The feldspar is in aggregates and very
coarse. Is this one of the green nodules? )
Grain
Olivine 15x15; 7x6; 11x8, av. .33x.29 mm.
Tron oxide 19x1; 18x.5; 7x.2, av. .44x.03 mm.



656 KEWEENAW SERIES OF MICHIGAN.

Feldspar phenocrysts 67x42; 53x34; 128x52, av. 2.48x1.28 mm.
Augite (2x1; 2x1; Ix1 questionable), av. .05x.03 mn.
Sp. 15305, Hole 7 at 215 feet, from surface.
221-302; (Ss. 15306-15).  Feldspathic ophite; intermediate type, (79)  (279)

quite feldspathie, yet in traces ophitie, with red feldspathic seams, and like Mar-
vine’s bed No. 87, which is one of Irving’s types of the “ordinary olivine-free”
diabase (Copper-Bearing Rocks, Mon. V. U, 8, Geol. Sur., p. 65) and is analyzed
above. It is quite likely to be the foot of the Pewabic Lode (see Fig, 40).

Sp. 15306. Hole 7 at 221 feet from surface, Porphyritic with altered glassy pu-
miceous; note chloritic base; cf. 15295 secondary additions to porphyritic feldspar
in ground small feldspars only around amygdaloid,

Grain

Feldspar phenocrysts 48x42; 22x25; ground mass 2 to 3x0.1
Augite 0.

Sp. 15307. Hole 7 at 230 feet from surface. Much feldspar; ex. 23°-17°; 18°-
12°; 18°-18°; coarse grained and not porphyritic except around amygdules; else-
where microlitic chloritic. Distance from margin 9.

Grain

Olivine 10x8; 11x10; 12x11, av. .33x.29 mm.

1ron oxide 13x1; 10x1, av. .38x.03 mm.

Feldspar microlites 12x1; phenocrysts 70x40, av. 1.36x.68 mm.
Augite 16x12; 10x10; 12x12, av. .37x.34 mm.

Sp. 15308. Hole 7 at 237 feet from surface. Similar, Distance from margin
16,

Grain

Olivine 28x25; 15x7; 12x9, av. .55x.41 mm.

Iron oxide 13x1; 17x3; 18x1.5, av, .58x.05 mm.

Feldspar phenocrysts 32x6; 44x6; 43x8, av. 1.1¢x,20 mm.
Augite 35x20; 18x10; 53x13, av. 1.06x.43 mm.

Sp. 15309. Hole 7 at 246 feet from surface. Very coarse and augilic; very
much decomposed, probably doleritic. Distance from margin 25,

Grrain

Iron oxide 45x2; 40x1%; 57x2, av. 1.42x.05 mm.
Feldspar 30x5?
Augite 45x40; 27x25; 80x23, av. 1,52x 88 mm.

Sp. 15310, Hole 7 at 258 feet from surface. I'eldspar ex. 17 °-18 °w(°; poikilitie
augite.

Grain

-Olivine 16x18; 24x10, av. .60x.46 mm.

Iron oxide 12x4; 12x1; 24x13, av. 48x:18 mim.
Feldspar 47x22; 42x10; 68x20, av. 1.57x.52 mm.
Augite 1€0x150; 200x70; 160x80, av. 5.50x3.00 mm.

Sp. 15311, Hole 7 at 262 feet from surface. Coarse; much decomposed; presence
of olivine doubtful; prehnitic.

Grain

Olivine 15x13?
Iron oxide 10x1
Feldspar 42x17
Augite 65x35; 80x10, av. 2.41x.75. :

Sp. 15312, Hole 7 at 264 feet from surface. Still coarser decomposed; poikilitie;

hard to make out, is there possibly a contact or slide here?
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Grain
Olivine 20x15?
Iron oxide 35x5; 13x10; 14x15, av. .62x.30 mm.
Feldspar 40x15
Augite 65x53. i
Sp. 15318, Hole 7 at 268 feet from surface. Low angled feldspar ex.
0°-7°; 10°-3°w5°; poikilitic augite.
Grain
Olivine 24x16; 15x14; 40x21, av. .79x.51 mm,
Tron oxide 30x2; 24x2; 23x1, av. .77x.05 mm.
Feldspar 43x17; 50x40, av. 1.53x.95 mm.
Augite 105x100; 100x95; 112x60, av. 3.17x2.55 mm.
The grain of 15313 to 15315 is plotted under 2 in Fig. 16 of the Isle Royale
Report. Tt is exeeptionally coarse at the bottom.
Sp. 15314. Hole 7 at 290 feet from surface. Labradorite ex. 9°-4°w24°-26°;
40°-34°w18°-15: more basic at center; poikilitic augite. These and the following

;

specimens appear more red and ferruginous as is often true near the base.

2°-8 *w

Grain
Olivine 20x18; 20x15; (43x35?)
Tron oxide 18x1; 15x2; 12x2, av. 45x.05 mm.
Feldspar 36x13; 20x6; 40x15, av. .96x.34 mm.
Augite 125x60; 66x60; 105x85, av. 3.96x2.05 mm. ‘
Sp. 15315. Hole 7 at 302 feet from surface. Much altered olivine which at one
side becomes fine grained; microlitic augite small. At margin 302.
Grain
Olivine 15x12; 12x8; 17x9, av. .44x.29
Feldspar phenoerysts 30x15; 37x15; 40x5, av. 1.07x0.35 mm.; final generation
of microlites 2x0.2.

302-324; (S. 15316).  AMYGDALOID. 21y  (300)

Sp. 15316, Hole 7 at 302 fect from surface.

324 (S.15317). VEIN; carries copper erystals, prehnite and quartz.

Sp. 15317. Hole 7 at 324 feet from surface. Thoroughly decomposed; quartz,
prehnite and poikilitic quartz replacing microlitic fragments.

324-337. AMYGDALOID. (13) (313)

337-375; (Ss. 15318-20). PoRPEHYRITE, amygdaloidal; fine 37) (350)

grained and full of small ehloritic amygdules and chloritic seams, which simulate
bedding and may mark flow lines. Dip 17°10 18° at 371 feet, 23° at 373 feet. N
Sp. 15318, Hole 7 at 337 feet from surface. Rather decomposed with microlitic

texture.
Grain
Olivine 12x8; 17x12; 16x15, av. 45x.35 mm,
Iron oxide 3x3; 8x7; 5x4, av. .16x.14 mm.
Feldspar phenocrysts 25x10; 25x10; 40x20, av. .90x.40 mm.
Augite none visible.
337; (S. 15319). Vein and perhaps contact; carries copper, etc.
Sp. 15319, Hole 7 at 371 feet from surface. Fine grained microlitic amygdaloid.
Grain
Tron oxide 4x2; 7x5; 2x1, av. .13x.08 mm.
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Feldspar 8x1; 10x2; 3x.2, av. .21x.03.

. o ‘ 350
375-394; (8s. 15320-1). PorpaYRITE, amvgdaloidal; analcite (19) (369

in cavities at 375 feet; generally fine grained with chloritic amygdules
3 529 i 75 foe 3 } o -
SI.)‘ 15320, H.ole 7 at 375 feet from surface. Contact of porphyritic mierolitic
scoriaceous m.rgin with sediment. .
Grain
Feldspar apparently low angled; size of mierolites 3x.2; 6x.2; 2.5x.1; pheno
) ) : ) . Ay L . -
crysts? 9x3, av, .16x0.02, often larger. )
A0 (G 20 . - : :
394-423; (Ss. 15321-4). MernapuYRE; intermediate form, more 28) (397)

basie than adjacent flows, and somewhat ophitic.
‘ .bp. 13321.. Hole 7 at 394 feet from surface. Apparently contact of two micro-
litie flows, with a seam of sediment between.
Grain
Feldspar microlites 24x.1; 9x4; 27x2 or 3x.5.
['his shows well the contrast between top and bottom of a flow. Note the frag-
ment enclosed in the sediment. ' -
Sp. 15322, Hole 7 at 403 feet from surface. Poikilitic but with low angled
feldspar and semi-idiomorphic augite. ;
Grain :
Olivine 12x9; 25x20; 20x13, av. .57x.42 mm.
Iron oxide 9x2; 16x1; 15x1, av. .40x.04 mm.
Feldspar 25x8; 15x8; 31x8, av. 71x.24 mm.
‘ Augite 43x13; 30x28; 40x30, av. 1.13x.71 mm.
. lbp. '15323& Hole1 7 at 415 feet from surface. Big aggregates of altered olivine;
delessite and miarolitic texture with interstices lined with radiati itic fi }
o e 1 radiating chloritic fibres,
Grain
Iron oxide 21x2; 7x3; 22x2, av. .50x.07 mm.
Feldspar 30x5; 20x4; 20x6, av. .70x.15 mm.
Augite 80x60; 80x60; 60x50, av. 2.20x1.70 mm.
Sp. 153.24.. Hole 7 at 423 feet from surface. Microlitic, porphyritic, chloritic
and prehnitic amygdaloid. At margin. ’
Grain
Feldspar, phenoeryst 10x2; mierolites 5x.2, 9x1; av. .24x.03 mm.
) (404)

é23-430. Amyepavomn, (It is not certain that S. 15324 does not belong io
this flow). I take this bed to be equivalent to No. VI, 74-81 feet, and we pass ft;om
No. VII, 430 feet, to the record of No, VI. While immediately t;elow thesé points
in No‘ VII and in No. VI respectively, there is a very peculiar bed of porphyry ar‘lldy
felsite tufa, which makes the correlation a good one, the beds above this bed (i. e
above No. VI, 81 feet and No. VII, 430 feet) do not match very well. "This be(.l o.f]
porphyry tufa is without doubt the “Mesnard epidote” which lies dil:ectly over the
Greenstone and may be recognized as a red jasper looking rock in many cross-sections
in the Franklin Mine Fig. 40 and was also struck in Tamarack shaft 1 at 460 fect,
and presumably goes through the “covered” gap just above, It is taken By us a;
the base of the ‘“ashbed” series. Hence we should be at a point which accordin'
to our correlations should correspond to 1030 feet below the “slide” at Marvine’i
be(% No. 63 and 334 feet more or less below the sandstone of Marvine's bed No. 80
while the corresponding thicknesses in our Isle Royale column are about EOO.feet;
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and 404 feet rather greater than we should expeet, for the increase in
thickness of Ieweenaw Point over Isle Royale is generally greater than this indi-
cates.  We are led then to suspect faulting in No. VII, by which the series may have
heen duplicated and copper segregation aided. There are a number of places where
faulting might oceur in No. VII, but we have no means of determining its amount.
Such faulting might account for the disparities between drill holes Nos. VI and VII.

W, W. Stockly reports a “‘break’” as apparent near No, VII, running nearly south
(and thus liable to pass between No. VI and No. VID), and throwing the east side
down. Such a fault as that would, if it were a normal fault, hade to the east, and
if it passed through the middle of drill hole No. VII, would not disturb the correla-
tions and dips at all, but would cause us to leave out some beds unawares. In No.
VII however, the column as we have seen seems to be exceptionally full, so that
we cannot attribute any great effect to such a fault. 1f it did not pass through the
bottom of No. VII, and according to its strike it should not, the effect of such a
fault would be 1o make the dip derived from correlations between Nos. VII and
VI greater than it really is.

But the dip derived from the correlation No. VII, 430 feet, with No. VI, 81 ft.,
is 13°, practically the same dip as found between No. VIIT and No. VIL

Sp. 15325. Hole 7 at 435 feet from surface. Lpidote and quartz; very fine
grained; contact; concave ash forms.

Sp. 15326. Hole 7 at 435 feet from surface. Sediment of brecciated quartz
porphyry; not plain. A fragment of microlitic porphyrite and of a quartz pheno-
cryst enclosed. This 1 am inelined to correlate with the felsite of the Porcupine
Mountains or Chippewa felsite, which extends at least from south west of Black
River (Fig. 55) to the Fire Steel River (Plate XII), and may well be expected to
scatter its ash as far again.

Sp. 15327. Hole 7 at 435 feet from surface. Quartz porphyry tufa, not fluidal;
traces of original perlitic texture; ash and sediment forms.

DRILL HOLE No. VI

Above the correlation line we have—

0-17; (Ss. 15226-8). MELAPHYRY; shows occasional large porphyritic plagioclase
crystals; such erystals occur not only in the “Greenstone’” but above it on the S. side
of Washington Island and near the Pewabic lode; is in general of intermediate type,
like No. VITI, 221-302 feet.

Sp. 15226. Hole 6 at 8 fect from surface. DPoikilitic augite; much feldspar,
ex. 10°-9°w33°-37°; 12°-7w34°-38°.

Grain

Olivine 11x9; 45x23; 24x9, av. .80x.41 mm.
Iron oxide 15x13?
Feldspar 42x17; 36x16; 60x20, av, 1.38x.53 mm.
Augite 75x50; 140x120; 105x105, av. 3.20x2.75 mm.
Sp. 15227. Hole 6 at 15 feet from surface. Similar to 15226.
Grain
Olivine 12x10; 13x8; 30x10, av. .55x.28 mm.
Feldspar 78x20; 25x13; 40x7, av. 1.43x.40 mm.
Augite 220x100; 64x40; 50x20, av. 3.34x1.60 mm.
Sp. 15228. Hole 6 at 17 feet from surface. Porphyritic microlitic amygdaloid;

moderate angled feldspars.
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(irain
Iron oxide from dust to 9x1.
Feldspar 11x1; 12x2; 11x3, av. .34x.06 mm.
Augite or olivine granules 2-3.

]‘/—20.; (Ss. 15229-30). PorpHYrITE, amygdaloidal; chloritic and laumontitic.

Np. 15229, Hole 6 at .2() feet {from surface. Little poikilitic amygdaloid; feldspar
rather decomposed and in this Sp. 15230 seriate; chaleedonic druses

Grain .

Iron oxide and altered olivine associated, 4x6?
Feldspar 14x6; 40x12; 42x11, av. .96x.29 mm.
Augite 80x50; 25x20; 22x12, av. 1.27x.82 mm,

Sp. 15230. .Holo 6 at 25 feet from surface. Fine grained amygdaloid; low angled
feldspar of various sizes; not markedly porphyritie. » 7

Grain

Iron oxide 4-5; 4?
Feldspar 17x2; 15x2; 30x7, av. .62x.11.

25—.59; (8s. 15231-3).  Porruyriric, amygdaloidal; with (30)
chlo%qto or laumontite amygdules on red ground; occasional large porphyritic
plagioclases; tubular amygdules at the bottom of bed. )

6]}, ]5231., Hole 6 at 32 feet from surface. Finer grained with various spots
of finer grain. It has a very rare and peculiar texture growing coarser radially
away from frequent centers. )

Grain

Iron oxide 3x2; 4x4, av. .03x.03 mm,

Feldspar 58x19; 38x14; 20x9; 7x5, av. .76x.29 mm,
' Sp. 15232, Hole 6 at 47 feet from surface. Much altered olivine and feldspar;
little augite, l

Grain

Olivine 10x10; 13x13; 10x13, av. .33x.36

Iron oxide 14x2; 9x0.5; 10x2, av. .33x.04

Feldspar 46x15; 42x5; 33x5, av. 1.21x.25

Augite 20x8; 20x9; 7x4, av. 47x.21,

Sp. 152?)3. Hole 6 at 58 feet from surface, TFiner grained and especially around
:m}ygdalmd; low angled feldspar; this is the bottom and there are pipe amygdules

Frain .

Olivine 42x33
Iron oxide 12x1, fine grained but the long iron oxide may be a secondary forma-
tion. .
Feldspar phenocrysts 58x17; 12x7; 13x5; 13x7, av. .80x.30.
‘ 09—()7' or 72; (Ss. 15234-5?). PorruYrIiTE, amygdaloidal; very porous; cavities
lined with crystals.
Sp. 15234. Hole 6 at 59 feet from surface. Contact.
Grain
Feldspar 3 to 4x0.1.

Sp. 15235, Hole 6 at 72 feet from surface. Very much decomposed; fine grained
amygdaloid.
. 72-81; (Ss. 15235-6). Awmvapanom. Cavities with fillings of radiating chlorite
fibres,

.Sp, ‘]‘523(3. Hole 6 at 81 feet from surface. Contact of glassy, fine grained
mxcroh‘gc amygdaloid and a sediment of black fragments with the concave splintery
forms of ash. Distance from margin 0.
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(irain
Olivine none?
Iron oxide red to opaque
Feldspar phenocrysts 20x3; 25x5; 1757, av, .62x.15 mm.
Augite none,
(104)
6. S1-01; (Ss. 15237-42) : 7. 430-135; (8%, 15325-15327). (10) (414)

Porpuyry Trrr,  The Mesnard “epidote” bed, At the top there is a bed showing
under ihe mieroscope the conchoidal forms of glass ashes, but in general the signs
of sedimentaiion are very obscure, so much so that from mere inspection with the
unaided eye T could hardly he sure that 1 was not examining a brecciated porphyry
flow with some enclosures. This does not appear like a water-worn conglomerate,
but like a2 contemporaneous tuff. It may be correlated with the “jasper,” 67.7
feet above the Allouez conglomerate at the Franklin Junior Mine Franklin 11, Fig.
40 (Hubbard, Proc. 1.. 8. Mining Institute, 1894, p. 93), Arcadian 16, Fig, 41, and 460
feet down in Tamarack No. 1 shaft (Geol, Sur, of Mich., Vol. V, Pt. I, p. 112), and
I think with the Chippewa felsite of the Poreupine Mountains Figs. 52-55.

Sp. 15237. Hole 6 at 83 feet from surface. Quartz porphyry and quartz? and
oligoclase brotoerysts; faint signs of brecciation or sediment.

Sp. 15238, Hole 6 at 84 feet from sirface. Similar to 15237,

Sp. 15239, Hole 6 at 86 {eet from surface, Similar to 15238.

Sp. 15240, Tole 6 at 88 feet from surface. Quartz porphyry, perhaps pebble
or possibly thin representative of Chippewa felsite.

Sp. 15241, Hole 6 at 89 feet from surface. Microlitic porphyrite with green
amygdules, pebble?

Sp. 15242, Hole 6 at €0 feet from surface. Quartz porphyry or porphyrite with
quartz and oligoclase phenocrysts passing into a microlitic porphyrite, something
like 15241.

BEGINNING OF THE CENTRAL GROUP.
(32)  (446)

01-124; (Ss. 15243-7). OrmiTe, top gush? of the greenstone, but at the Franklin
and numerous other sections there is a bed Franklin 12 between the Mesnard and
the Greenstone, This may be Marvine’s Bagle River Bed €0.

Sp. 15243, Hole 6 at 91 feet from surface. Mierolitic, not porphyritic; amyg-
daloid; small altered olivine; not very low angled andesite feldspar; a little fresh
olivine in this flow.

Grain

Olivine 3; 3x2; 2
Tron oxide 3x1; about size of olivine
Feldspar 5x1; 8x2; 8x1.5, av. .21x.045.

Sp. 15244, Hole 6 at 99 feet from surface. Microlitic fine grained; occasiona ly
amygdaloid.

Grain ,

Olivine 2%; 2x3; 2, av. .06 mm.

Iron oxide 1.5; 4x1; 2, av. .045 mm.
Feldspar 8x1; 9x1; 7x1, av. .24x.03 mm.
Augite 4x3; 8x5; 4x4, av. .16x.12 mm,

Sp. 15245, Hole 6 at 111 feet irom surface. Labradorite extinction angles
34°-33°w-16°; 10°w36°-25°; 21°-17°w38-°35°?
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Grain
Olivine?
Iron oxide 5x5; 5x5; Hixd. av. .15x.14 mm.
Feldspar 12x2; 6x1; 9x2, av. .27x.05 mm.
Augite 62x30; 30x23; 35x35. av. 1.27x.88 mm.
Sp. 15246, Hole 6 at 116 feet from surface missing.
Sp. 15247, Hole 6 at 124 feet from surface. Labradorite extinction angles 24 %
25°%w?-34,
Grain
Olivine in all these seetions probably, about size of iron oxides
Iron oxides 4; 9; 4
Feldspar 13x13; 14x3; 17x2, av. 44x.065 mm,
Augite 16x10; 10x10; 11x5, av, .37x.25 mni.
12(?)-363; (Ss. 15248-58). OpHirx, the Gireenstone.  This is the (233) (679)

largest single flow that we mect. Tt makes the “backbone’ of the island extending
from Card Point to Blake Point in an almost uninterrupted ridge. Judging from
the mottlings which are larger as we go northeast, (see Plate VII of Vol. VI, Part
I, which is at the base of Monument rock (Plate VIII) ) and from the greater height
of the ridge in that direction and from other reasons, the sheet thickens toward the
northeast as it does also on Keweenaw Pt. This bed is distinctly lustre-mottled,
and in sharp contrast with the series of porphyrites which overlie it and make a

parallel ridge that extends from a low outerop on the south side of Grace Harbor -

(including also part of Washington Island, further west), north of the Island mine,
Siskowit Lake and Lake Richie, to the east end of Scovill Point. The backbone
ridge thus agrees in every way with the great corresponding ridge on Keweenaw
Point, which is included in Marvine’s beds of “diorite” (not having the use of the
microscope Marvine mistook augite for hornblende) Nos. 81 to 108, from (2927)
feet to (4120) feet of the Eagle River section which after personal inspection I pro-
nounce a unit, the lighter and darker types being merely differentiations in the same
flow., This is a colossal thickness for one flow (1193 ft.), but T could find no-finer
grained band such as would mark a contact. Moreover, if we compare the size of
the coarsest mottlings near Eagle River with those of the much thinner (233 feet)
section of Isle Royale, some such great thickness (see p. 147) is indicated. The
drilling at the Manitou and Mandan properties (Figs. 25 and 29) confirms this diag-
nosis. That we should find it thinner on the island is moreover in harmony with
what we have hitherto found. This same Greenstone also thins very much toward
the southwest along Keweenaw Point, as shown by Marvine and by Hubbard (loe.
cit p. 95). Moreover, both on Keweenaw Point and on Isle Royale, we shall find,
in the series below it, similarly basic ophites predominating, while on the other hand
the porphyrite type which has been so dominant above, from d X. 1¢3 ft. down
(1446 feet, approximately equal to Marvine's 1272-2840, or 1568 feet) occurs only
at intervals.
Sp. 15248, Hole 6 at 139 feet from surface.
Grain :
Iron oxide 4; 3; 4
Feldspar 10x2; 19x2; 14x1.5, av. 43x.05
Augite 8x5; 10x6; 18x9, av. .36x.20.
See I. R. report p. 125 Fig. 14.
See I. R. report p. 134 Fig. 18,
The grain of this flow has been the most carefully studied. That on Isle Royale
is shown in Fig. 14 and Fig. 18 of the Isle Royale Report. Further observations
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will be found on p. 208 of my report for 1£03 from which we infer that the rate (?f
increase of augite grain is at the margin C'==100422 while for the central part it
approaches 0,000213x '+ 883, This indicates exterior heated zone of onlly 2,‘40() Ill.ll]i
indicating that the rock was very fluid and cooled nearly to crystallization point
before coming to rest,
Turther observations on the grain of this flow will be found in most of the cross-
sections north of Portage Lake. In some cases A is as high.as .0003 tc}) .00045o .
Sp. 15249. Hole 6 at 163 feet from surface. Labradorite extinctions 17°-15°%;
15°-8°w40°-35°.
Grain
Olivine 6; 6; 10
Tron oxide 5x1; 5x0.5, av. .16x.02 mm.
Feldspar 10x1.5; 10x2;14 x3, av. .34x.06 mm.
Augite 60x50; 55x45; 65x50, av. 1.80x1.45 mm. . N
Sp. 15250. THole 6 at 164 feet from surface. Chlorite coated cavities, somewhat
doleritic? Distance from margin 194.
Grain
Olivine 9; 8; 8 .
Tron oxide 4x1; 4x5; 5x1, av. 13x.07 mm.
Feldspar 11x1.5; 10x2; 10x2, av. .31x.05 mm.
Augite 100x80; 120x80; 100x90, av. 3.20x2.50 mm.
Sp. 15251. Hole 6 at 216 feet from surface.
Grain
Olivine 5; 7; 10x6; 12x6, av. .29x.17 mom,
Tron oxide 7x2; 10x5; 9x2, av. .26x.09
Feldspar 10x4; 9x3; 14x3, av. .33x.10
Augite 120x120; 195x160; 140x140, av. 4.55%4 .20, o o
Sp. 15252, Hole 6 at 240 feet from surface. Labradorite extmct.lons 19°-19
w4, 30°-28°w37°; 34°-24°w38°%; 31°-23°w23°; 39°-34°w6°-2°  Distance from
margin 36.5 meters 4 152,
Grain
Olivine 0.25 mm.
Iron oxide 9.15 mm.
Feldspar 0.56x.094 mm.

Augite (9.1 to 6.5) (or 7.6). .
Sp. 15253, Hole 6 at 265 feet from surface. One big anorthite phenoeryst

(such as are in most exposures found in the Greenstone, yet in every placg rare)
ex. 43°-43°; regular feldspar; 14°-14°; 28°-30°; 24°-36°; 33°-37°; grain. Distance
from margin 28.9 meters + .152.
Grain coarsest
Olivine .285
Iron oxide 0.24
Feldspar 0.46x0.13
Augite 7 4+ (%) ) . o
Sp. 15254, Hole 6 at 288 feet from surface. Labradorite extinction angles
25°.97°w%w9°-4°  Distance from margin 22.1 meters4 152,
Grain
Olivine .33
Iron oxide 0.11

1W here x is the distance from margin in mm.

25
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