GRAPHIC LITHOLOGIC AND ALTERATION LOGS FROM DIAMOND DRILL
HOLES ON AND NEAR THE RED LAKE INDIAN RESERVATION LANDS IN
THE INTERNATIONAL FALLS, ROSEAU, AND BIMIDJI 1°X2°
QUADRANGLES, NORTHERN MINNESOTA

by

T.L. Klein

Open-file Report
94-447

This report is preliminary and has not been reviewed
for conformity with U.S. Geological Survey editorial
standards (or with ©North American Stratigraphic
Code). Any use of trade, product, or firm names is
for descriptive purposes only and does not imply
endorsement by U.S. Government.

1994



Table of Contents

Introduction

References
Figure
1. 40918
2. 40919
3. 40920
4. A-6-1
5. A-6-2
6. A-8-1
7. A-9-1
8. A-9-2
9. B-3-2
10. B-5-1
11. B-21-1
12. B-21-2
13. B-21-3
14. B=-24-1
15. B-24-2
16. B-24-3
17. B-24-4
18. B-31-1
19 B-31-2
20. B-31-3
21. B-31-4
22. B-31-5
23. B-35-1
24. B-54-1
25. B-58-1
26 B-B-2
27. BD-1
28. BD-2
29. BD-3
30. BD-N-1
31. BD-P-2
32. B-Q-1
33. C-1-83
34. CON-1
35. FT-3
36. FT-18
37. FT-14
38. HAD-1
39. HAD-2
40. HAD-3
41. LW-346-1
42. LW-346-2
43. MDD-1
44. MED-1
45. MMD-1
46. MQD-1
47. MQD-2
48. MSD-1
49, R-2-2

page



Figure page

50. R-3-4 54
51. R-5-1 55
52. R-5-2 56
53. RL-25 57
54. RL-31 58
55. RL-43 59
56. RR-16-1 60
57. T=-20-1 61
58. TIT-3 62
59. UBD-3 63
60. VAN-3 64
61. VAN-4 65
62. YWL-1 66
63. YWM-1 67
64. YWQ-1 68
65. YWT-1 69
Table

1. Drill hole locations 70



3
GRAPHIC LITHOLOGIC AND ALTERATION LOGS FROM DIAMOND DRILL
HOLES ON AND NEAR RED LAKE INDIAN RESERVATION LANDS IN THE
INTERNATIONAL FALLS, ROSEAU, AND BIMIDJI 1°X2° QUADRANGLES,
NORTHERN MINNESOTA

Introduction

This report presents lithologic and alteration logs
from exploration drill holes in the western part of the
International Falls, the Roseau, and the northwestern part
of the Bimidji 1° x 2° quadrangles in northern Minnesota. 77
contains sixty-six logs from drill holes nearest Red Lake
Indian Reservation lands and more than 200 additional drill
logs from adjacent areas were used to establish the regional
geologic framework and evaluate the mineral resource
potential of the Reservation lands. Many of the holes were
examined and (or) relogged at the core library of the
Minnesota Department of Natural Resources (MNDNR), Hibbing,
Minnesota by T.L. Klein and W.C. Day of the U.S. Geological
Survey between the years 1983~1992 (see, Klein and Day,
1989, and Klein, 1991). The remainder were summarized from
exploration drill logs. These logs, from mineral
exploration drilling projects, represent data that was
released for public use through mid-1992. Table 1 contains
digitized drill-hole locations with the latitudes and
longitudes in decimal degrees.

The logs were produced using LOGGER (RockWare, Inc.,
Wheatridge, Colorado). Most logs are at a scale of 1 inch =
50 ft. However, several other smaller scales were used to
minimize log length when the total depth exceeded
approximately 800 ft. Common symbols for rock units and
alteration assemblages were used throughout. The total depth
(feet) drilled below the surface is noted near the bottom of
the drill log (e.g. -690 TD).

Geochemical analyses and assays for samples from these
drill holes are summarized by Klein and others (1987), Klein
and others (1988), Klein (1994), and Klein and others
(1994).
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OVERBURDEN, glocial drift
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OVERBUROEN, glacial drift.

GRAYWACKE, heov1|y chlornt}ied hlghly weathered, dark green

INTERMEDIATE VOLCANICLASTIC ROCK, 1:ght to dark gray, very
si1liceous, hord, massive, wWith quartz, biotite and some
feldspars Minor pyrite.

GRAYWACKE, siliceaus, chloritic, banded, dark gray-green to
light gray bands Some garnets, trace sulpides in veins and
disseminated.
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"DIORITE, dark green to black,

METASEDIMENTARY ROCKS,

coarse-grained, contains

chlorite, hornblende, biotite, quartz and plagiaclase.

;¥;SgéT;MHMMN“

‘strong chlorite alteration
minor sulpides

brecciated,

st mo

F o :
highly sheured, minor pyrrhotlte and graphite zones.

BABBRO, highly chloritized with hornblende, quartz and
bnotlte

" MAFIC VOLCANICLASTIC ROCKS, highly foliated, dark green to

gray green, with some biotite Chlorite-rich zones contain

maric clasts

MASSIVE SULFIDE pyrlte ‘and cho!copyrlte strxnch: e ke T
25% total sulplde minerals

FELSIC TUFF, dacite, dork gray, fine-groined,
poorly sorted, minor sulpides

BASALT, highly derormed and chioritic, pins-grained.
fAlso breccia and volcanic sediments.
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" FELSIC LAPILLI TUFF,

OVERBURDEN, glacial dript.

‘sheared,

"GABBRO, medium—grained,

m |~r;or~ sutf,:u SogT

BASALT, pine-grained, foliated (flow?) 7

'GRAYWACKE, sheared pine-grained, schistose,
chlorite

in bands and breccia at 300-302 reet.

VOLCANICLASTIC SEDIMENTARY ROCKS,
horizons, highly poliated.

' BASALT, roliated,
GRERRD. Fre o ned:in-giainad

WU

'GABBRO, highly sheared,

‘With biotite and
Sulpides (pyrrotite and pyrite) prom trace to S0%,

Wwith mapic clasts and pelsic

alternates prom aphanitic to diabasic texture

medium- to coarse-grained.
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" MAFIC TUFF,

MTUE?”

OVERBURDEN, glacial dript.

very plne to plne gralned trace to minor
sulpide
TUFF, and/or metasediments, interbedded, vartable grain

size and coloration, troce sulpides

and/or metasediments, thinly interbedded,
tupp very pine-grained, sulpides prom trace to minor
include pyrite, pyrrhotite and possibly sphalerite

METASEDIMENTARY ROCKS, very pine- grained seems quarfz rich,
fragmented. Sulpide prom trace to 16% includes Eyrrhof:fe
chalcopyrite ond minor pyrite, as well as poss:

sphalerite.

TUFF, QéFQ"télé“Fiéh‘ with well developed schls*osnty
Sulp:des cholcopyrlte and pyrrhotite occur as stringers from
trace to 2X%

METASEDIMENTARY ROCKS, with minor interbeds of green metotupp

BASALT to mefodlcbase hﬁp?é‘"héésiQ;' cocrser—gralned
with depth, highly altered 1n places with talc ond chlorite
Trace of sulpides disseminated and along proctures.
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DRILL HOLE B-3-2

% SULFIDE

ALTERATIDN

OPERATOR
COMPLETED
LOCATION

LITHOLOGY

AMOCO MINERALS COMPANY
MARCH 4, 1874
NE NE SECT 17, T.1BON. R.30H
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ALTERATIONS

SILICIFT-
Bt

TION
ERICITI
TION

CHLORITI-
ZATION

CARBONATI-
ZATION

DESCRIPTIONS

Dacite porphyry

e o]

S
.%/A’ s’ ml al al
R VA ’/’a/’a/"
£ -3 s

" CHLORITE SCHIST,

OVERBURDEN, glacial dript.

‘“EQLDRf?EM§EQE§¥“HGE é»vsréa;TE;Tmaa;;mg;gggfm;;;;mgsgiw.WMM“W.Mn.““

Abundaont calcite, chlorite, serpentine ond talc

CHLORITE SCHIST, quartz-carbonate, dork green to dork green—
gray chloritic matrix bonded by light gray to white quortz
and calcite veins Trace disseminated pyrite

E I massive, magic, minor quartz and carbonate,
minor disseminated pyrite.

FLORTTE s chiorite qg6;¥i”ERHWEE:EOHSQETMHE”¥OHE§§'H””"m”’w'."""
quartz-carbonote veins with disseminated pyrite

."UEfEHHAffﬁnﬁHEk;fhigHi;nai;é;éa:wéhig;T{;:;Téhi"Saaéw"wmw"

disseminated pyrite.

"mw'rd

Ty Hass i ve sulpide

SN N e b N
I I I 1)
ola’ s’ m’ il sl

e I  Hossive sulpide

=605 TD

"GRAPHITIC METASEDIMENTARY ROCKS, fine-grained, with massive to

semi-massive pyrite, eome calcite, quartz ond siderite.

VOLCANIC METASEDIMENTARY ROCKS, relsic, with chiorite and quartz veins,
minor pyrite, siderite ond magnetite

GRAPHITIC METASEDIMENTARY ROCKS, as bepore with massive pyrite,
pyrrhotite and traces of chalcopyrite

METASEOIMENTARY ROCKS, fine-grained, sericitic, highly polioted

MAFIC VOLCANICLASTIC ROCKS, maric, fine-grained, banded with quartz ang
calcite and minor disseminoted pyrite.
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ALTERATIONS

DRILL HﬁLE B 5 1 8EE§EE?ED HUMBLE OIL AND REFINING CO SCIALI%C hfl_ cZHA Ol%INTI-

APRIL 6, 1871

SERICITI- CARBONATI-
¥ SULFIOE LOCATION SE SE SECT 25, T 158N R 34K SERICT gnpon

OEPTH B B ¥ g ALTERATION LITHOLOGY DESCRIPTIONS

| AT A OY COLLUVIUM, glacial dript
i Y (o IPE NS
| AP,
_ e
¢ L L T DIABASE, “PROTEROZOIC DIKE,
| 2, . caarse- grclned dark gray-green metadiabase with
H x*kﬂkkx*xﬂka*xw‘ inclusions ar mapic valcaniclastic racks. Trace sulpides
-100 P AMAAAAAAAAAANA\A and o trace af native copper In fractures ot -137.
P ! APMAPAAAAAAAAAANA
i AAPAAAAAPANAANA
-125 ANANANANAAANAN AN
APAMAPARAAARAANA
APARAPARAAAAAANA
_150 ! APARAPAAAPAAAANA
¢ ! YZZIZZa 777777777 AN AP AR AP AP AN AN AN
| ! NAARANANAR NSNS AR
76 S
] ! ANARARARAN AR AR A
i ATCATATATATA AN
! ! AMARANAN AR ARAR AR
-200 | . AAMAA AR AR AAAANA
: AAPAMAAANANANAR
! AAPANANARANAN AN
225 ! AMAPANANAR AR AN AN
} APAPAAAAAAANAANA
! AR AARAAAAAY
-250 i AN AARARAN AR ARA
oo ANAARARAN AR AR
| : | AARAAMARAR AR AN A
H B H AN AN A AN A
-275 | ; APAPAMAAAANANA A
| i APAPARARAN AN AN
: i AMAMANANANAR AN AR
300 | ; AMAPANANANARAR AR
i i APARANANANAPAN AR
! ! AMAPANARANAPAN AR
s b RWWIWIWAA
| AAAAAAAAAAAAAAAA
! ATACARACATATATA
P AMAPAMANARANAR AN
=350 ! i APAPAMAAAAAANANA
| AN AR
i F AAAAAAAAAAAAAAAA
315 : ! ACATATACATATA A
; | AAPAAAA AN NANANA S
o APAPARAA AP ARAA AN hord n groy, ry ¢ 9
' : ACAP AP AN AR AN AN A ord, thin-banded |ight nnd dark bands with thin,
400 i ; /\A/\AAAAAAA/\A/\AAA fFlat-pebble clast beds
: ; AN AN
§ i 5 A-A_A A A-A,A . BASALT, rine-grov;ed‘ bandeq' same chaatic brecc:a with
425 E calcite ribbans and a rew thin reldsepathic bands.
f i} GRAPHITIC ARGILLITE, with minor sulgide, trace chalcopyrte,
- Fine-grained, massive to chaatic
%0 ’ " BASALT FLOWS AND VOLCANICLASTICS, "dark, chioritis,
chaatie, mapic Minar sulpide, ptine-grained Ea?ches af gornet
tn volcaniclastics Coarse maopic tupp, 1nterbedded basalt ¢laws,
—475 basalt porphyry, mopic pine-grained choatic valconiclastics
Thin banded i1ran-farmation.

-500

1]
-525 g

-850

-576

|
t
1
I
-600 [
|

-625

-850

-875

-700

-728

=750

i H =770 10
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ALTERATIONS

o SILICIFI- 77777279 CHLORITI-
- - OPERATOR.- HUMBLE OIL AND REFINING CD. g RAAAAA
DRILL H[]LE B 21 1 COMPLETED  uaNuaRY B, 1971 SCEﬁl:IICITI 2020200 g:;BIl;):ATI
X SULFIDE LOCATION. NE NE SECT. 3, T.18BN, R.33u - ZﬁTION ZATION
DEPTH !rﬂg_g g ALTERATION LITHOLOGY OESCRIPTIONS
0 SOAOQOgQOéQ OVERBURDEN, glacial dript.
S o°/> SoP%
-25 SOA N QOA Q( MAFIC FLOHS cr*ysto “Tithic 'tupp r:low ‘breccia. Gray to
Oopﬁoop OOPQC green-gray, fine to medium~grained metabasalt Sulfides
O minor, concen-ltroted in tuprs ond breccio with
traces of chalcopyrite
0 >o<>/>qo<> o%<
<>P <>P ‘
O PQO «
O O N
5 o%o"P o%c
Op g Op i T intermed
‘ tuppoceous metasediments, thin bcnded to chaotic banded.
100 So QO QO Q( Goﬁrﬁe‘tuper‘ous silicious With epidote, chlorite, hornbliende,
- <& ; uartz, sericite. Pyrrhotite in thin bands, pyrite
SOAPQOOPQOOPQC:‘ ?n coarse bands, masses P
-125 K
-150 ‘,."
41 MAFIC FLOWS, AND VOLCANICLASTIC ROCKS, crystol-lithic tupp,
flow breccia Very pine to medium- gronned gray to green-gray.
Pyrrhotite minor 1n volcaniclastic bands
-200 !
MAFIC GRAYWACKE, Fine to very pine-grained, banded
Pyrrhotite ta 50% with trace aop chalcopyrite.
-250
-275
-300 :
T ataaes MAFIC VOLCANICLASTIC ROCK, ogglamerate with chaotic zones
-5 gat
Hogdossanes METABASALT
AAAAAAAA A AAAAAAAAAA AA T
-350 A:A:A:A:AAA:A:A:A:A:A:A: ..
WA AN MIXED HYBRIO GRANODIORITE with grcyuacke “and’ vo!camclastlc
QA:A:A::AA:A:A:A:A:AAA:A gray, ftne to coorse-grained Hornblende porphyroblaosts,
A A A AA A AAAA
:::::::::::A:A:A:A:A;\\A:A garnet, biotite.
375 INAAARAAARANALANA AN A ALA e .
N AARANAR AR AN AN AR AR ARAY MAFIC GRAYWACKE, Fine-grained, y banded Pyr
ARARARARARARARARARARARA thin bands and strecks. Trace chalcopyrite, some hornblende
AAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAA
-400 APARAC AT AN A AR
s :,:&E:E:E*::A:AQRQR:R:R:R ——_“ HYBRID GRANODIORITE
A:::::::AAA::A:A:::::::: 7;“_,_——'" , Fine to coarse-grained.
-450 GRS R 963 T0




Fig. 12 ALTERATION

CHLORITE

DRILL HOLE B—Zl—z OPERATOR  HUMBLE OIL AND REFINING CO \\-{\\ﬁ KAOLIN SILICA

LOCATION NE NW SECT 3, T 158N, R.33U

NN
NN
NN
NN
NN
NN\

XSULFIDE
DEPTH(Ft) ALTERATION LITHOLOGY DESCRIPTIONS
-logpEEs S IENTIEN OVERBURDEN, glocial dr Fx
L X vQ §> , glaocia rift.
! S0 QoA
. 2553555555338 MAFIC VOLCANICLASTIC ROCKS, +uffs, ond agglomerate
L 0000000000000| Dominantly basaltic with lighter colared gray aoltered zones
L o0oo8o000000000 lor more intermediate compoSition). Chlorite” and hornblende
-1s0l 0| googogggonnog rich Locally bonded or bedded. Oork green—-gray tao gray
» S2882228eEes
= 3o So00og ) TE 0 MA /OLCANICLASTIC ROCKS, tuffs, oggiaomer
-175 i go0g98g Dominant!ly intermediote, gray crystal-lithic tufFf, medTum-
ooogoo grained with numerous bosaltic Fragments Tuffs are biatitic
220029 with feldspar, chlorite, hornblende, and minar quartz, Same
coogog) intervals With scattered Fine-grained garnets
g2o2ag SulFfide-rich sections, dominantly pyrrhotite stringers and

o
oo
oo
0o

irregular masses wWith minor pyrtte and chclcogyrlfe N
coarse porphyroblasts and veins (300-310 feet

MAFIC VOLCANICLASTIC ROCKS, +tuffs ond ocgglomeraote
ornblende and chlorite rich, fine to médium—grained. Banded
and laminoted to maossive
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-625

MAFIC FLOWS AND VOLCANICLASTIC ROCKS .

Graoy, medium-graoined crystal tuff, tuffocecus metasediments,
fine-graoined gray to ?Peen—grcy gqglomerate, very fine—graoined

green” ta gray basalt Flows Sulfides 1n thin veins and as

matrix surraunding Fragments Pyrrhotite and Pyrlte With

subordinant chalcdpyrite and bornite (635-660 Feet) Same bands bedded
tufFfaceous metasediments

-650

-67S

-700

Pillowed boealt.
=724 10
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Fig. 13 ALTERATIONS

DRILL HULE B-Z]_—g OPERATOR  HUMBLE OIL AND REFINING CO SILICIFT- 2000s CHLORITI-
COMPLETED resruary 25, 1871 CATION 22255 IATION
X SULFIDE LOCATION  mu i SECT 2, T.188N R 34 - SERICHI‘ %2?%8”’“}
DEPTH lrﬂ__ § 4 ALTERATION LITHOLOGY DESCRIPTIONS
Oopﬁo?pﬁoop& OVERBURDEN, glacial dript
SOPRPY OP
- O QQOAOQO QQ(
o%og OPQC
( SR °/>° P
0 ' SHRIHTS
PRSP P
sO OQOAOQC) <> «
OP
5 O OQ o O (
sOOPQOOPQOOPQ(
! TR
-100 ! OOPQ z O P
<2° o%o%c
p Y) V
125 (O O 0 - O
s ; MAFIC TUFF AND BRECCIA, rine to medium grained
| crystal-iithic tuprs, and coarse mafic volcanic breccia.
! Minor pyrrhotite, pyrite, adn chalcopyrite associated with
-150 piner, banded tupps. Scattered intervals of garnet
-17%
-200
-225 i
-250
275 " TUFF, rine-grained, gray, with irregular to chaotic bedding
Fine-grained garnet in clusters Pyrrhotite and pyrite in
irregular patches and veins.
-300
-3z MAFIC CRYSTﬁLTUFF poorly sorted ‘with some intervals rich
in mapic hithic progments Garnet-rich intervals local ly.
; : Pyrrhaotite and pyrite minor 1n thin bonds to 1/2"
|
-350 i
*
-375 |
! ; o MAFIC VDLCANIC BRECCIA, with basalt pragments (1-3 in. ] poorly
-400 i | sorted, garnetiferous Graphite 1s pinely disseminated ond
; ; thin bands with pyrrhotite and traces of cholcopyrite, sphalerite
ob@ «o «o «:2 «:4
25 P OROROTO e et e e e e e e
BASALT, massive, fine-grained, and tupp-breccia.
8 . T HAFIC TUFF, crystal Tithic turr, with basalt clasts | Pyrrotite
Do §85oatennsioatioadetets pyrite ond chalcopyrite in thin irregular bands and masses
Do 8
1 feaznsistontas
-500 ;
P
P -523 TN
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Fig. 14

DRILL HOLE B-24-1

% SULFIDE

ALTERATIDN

N
NN
N

OPERATOR

COMPLETED:

LOCATION

HUNMBLE OIL AND REFINING CO.
JANUARY 15, 1B71
NE NE SECT. 30, T.168N R.33u
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ALTERATIONS

g SILICIFI-
CATION

S

DESCRIPTIONS

A x;«Al\ x

4572022022270 7
YNV

sy
e
227

77777777777]- « -
Yy

22722002727 5722727,

AgIva L% R
e, & \xﬁ)x —

=614’

" GRAYWACKE, mapic,

COLLUVIUM: glacial dript

‘poorly developed graded-bedding  immature

LATITE DIKE, very pine-grained with pink K-peldspar-rich intrusion

'DACITE PORPHYRY, gray to dark gray, massive, fine-grained with
hornblende and plagioclase phenocrysts.

" LATITE PORPHYRY, probably subvolcanic intrusion Imclusion-rich

at base, pine to medium-groined, pegmatitic K-reldspor bands

"GRAYWACKE, mapic With interbedded tufpaceous zones.

1n

Fine-grained, gray to dork greenish gray Garnet-rich zones are commor
Pyrrhotite, pyrite, and trace omounts op chalcopyrite occur i1n gray,
massive to irregulorly brecciated tupp unite as motrix and

interbedded with thin layers or magnetite iron~pormation

LATITE PORPHYRY: pine to medium-grained pink K-peldspar-rich intrusian




-125

-175

-225

-2s50

-275

=325

-350

-400

-425

-450

-600

-625

-650

-676

-700

=725

ORILL HOCE B-24-2

% SULFIDE
DEPOTM tnE &2 % w9

ALTERATIDN

OPERATOR HUMBLE OIL ANO REFINING CO RS ITII%IFI— csz_Tl:IIRDINTI-

COMPLETED resrumrY 2, 1871

LOCATION NE NE SECT 30, T 1SSN R.33u 8£T1- %R?%guﬂl-
LITHOLDGY DESCRIPTIDNS
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ALTERATIONS
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" SULFIDE-CEMENTED BRECCIA closts of mapic and felsic vaicanic rocks

TBRAYLACKE, 1

" INTERMEDIATE TO FELSIC BRECCIA,

‘MASSIVE SULFIDE,

‘MAFIC GRAYWACKE,

OVERBURDEN: glacial drigt

With minar |nferplow metaeediments

PILLOUED BASALTS,

moFic with minor interbedded pi|lowed basaite

Tupp-brecc-a".go chiarite-rich
layers Pyrrhotite and pyrite 1n thin bonds and i1rregulor

masses 1n breccias

sICc , stl-ctr-ed groy‘ se ssive t
Pyrrhotite, pyrite, ond traces or chalcopyrite up to 60% in
irregular moseee ond massive thin layers ta massive

BASALT TUFFS AND BRECCIA, chioritic with gornet and biatite

pol-ofed sericitioal With

wiepy laminations Numerous zones of smal | pelante Fragments
to 172 i1nch in pine-grained motrix.
GRAYWACKE, massive, fine-grained with small garnets ond

biotite

RHYOLITE BRECCIA, s inches and cherty bands

some clasts ta 4
Commonly sericitic

c, W .,
breccia at top and base

K-freldspar cl%eroficn

W|1hbp|ne-gronned pyrrhotnte " coaree

parhyroblostic pyrite

FELSIC LITHIC TUFF, ‘eriicipied, eericitic Commoniy with breccia
Fragments Moes i ve sulpide (pyrrhatite and pyritel prom -586 § to -584

MAS

S IC TUFF, ond turF breccia, siliciFied Irregular
stringers or pyrrhotite and pyrite with troce of chalcopyrite

chloritic with thin bonds op silicic 1 fupp near Top
contoining trace amaunts of pyrrhotite and pyrite
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ALTERATIONS

Fig. 16
DRILL HOEE B—24—3 gzﬁstg?gu HUMBLE OIL ANO REFINING CO. SCIP.LTI &FI-

MARCH 24, 1871

& SULFIDE LOCATION NE NE SECT 30, T 188N R.33u E.'? Sﬁrl‘
DEPTH (gt} E E : 3 ALTERATION LITHOLOGY DESCRIPTIONS
-100 T
*;Q"O@;\-&‘O’“: pEaNy OVERBURDEN: glacial dript.
NP ANOPIAOPY
OO OP
-128 QT D &
NOPRAOPIATPY
: OILOIL @I e
> > > Flows mixed or mapic volcaniclastics,
-160 G- dark green-gray, and chloritic. Maesive basalt to
RS chaottic and beddeg magc volcunuclgsflc in't;r-vule. s
DD Minor amounts of disseminated pyrrhotite an rite. Some
175 DD DD é emall garnet patches 1n vol cun?cias*\' ic in'ter‘vg{s,
RS
DG
e 2E2E2Z3
SRR E
-225 S ®® =" é
PP =>4
R Y
e 22223
SRR E
215 S fﬁ
SRR G
e 2E2EES
SRS
-328 , SR 2
I SR Y
-3s0 [ PG
DR G
SRR G
i 22223
LG
-400 LSS g
i P
L S TS
25 ; S DG
SRR G
-450 M c LAST S, s t ate |
Dark green, chloritic, thinly bonded with occasional thin beds
or sandy pelisic tupp Thin gands and small irregular masses
i op pyr:te
|
-475 H
- "PILLOWED BASALTS, mixed with volcaniclastice Massive, fine-
500 SR E grained basalt ond dork chloritic volcaniclastic rn‘ter‘vcﬁs
@ @ @ @ & Minor pyrrhotite and pyrite 1n scattered thin bands and small masses
R G
-52% P PG
b SRR G
- SR E
~S50 | SRR d
! DG
| . LD PG
' | i ATATATATATATATAY DIABASE DIKE, rine-grained, maesive, dark gray—green.
b ANMAPANARAAANANAN
600 i AMAPAMARAAANANAN
i AMAMAMANAMAMAMAN
i 'BASALT FLDWS,  with mimar vaicaniclastic intervals
-625 !
-650 § L
i | i
.
-676 Fo
‘ | T AT AT AT AT AT AT AT DA ;
t AMAPACACARAN AN AN coarse—-grained
f AMARARARANANANAA
-700 | ; APACAPARAAAAANNA
b AMAMARAN AR AR AR AR
b AMARARMAMAAANAA AN
-125 ! i APACACAAARANAANA
oy AMARANAMAAANAA AN
b ARMARARARANAN AR AN
-150 . ACARARARAR AN AR AR
P AMAPAPARAN AN AR AN
P AMAPMARAMARANARAN
118 : AMARAMARAR AR AN AN
i APAPAMAMANARA AN
' AMARARAPMANAAAA AN
800 } AMARARANANARAR AN
i AMAPARANARAN AN
i ACMAMARANARAA AN
! ANMAMARANARARAAN
A .
i 1 FARARARANARARARA] . 888" TD
-850 : i
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Flg 17 ALTERATIONS

ORILL HOLE B-24- e, e . T

CATION
X SULFIDE

LDCATIDN SE SE SECT 18, T.168N, R 33W %E;%SﬁTI-

OEPTH md B ¥ w ALTERATION LITHOLDGY DESCRIPTIONS

UAOQ\JZ'QUA Y ) " OVERBURDEN' glacial dript.

<> <> <)

100 (O30 P«o 2
/ ‘ / et

/A /A /A /A /A T

,A’ /A’ o ,A ,A MAFIC METASEDIMENTS, with interbedded, magnetite bands,

"/ /‘/ ‘/ /‘/ / oy Garnete are preeent iacally. Up to 10X pyrrhotite and pyrite

-126

| ot /A"‘/A’ ol
b, N~ N
, I I ]
/A" a /A /A /A
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a “/A 2/ “/A 2 ~ /A
e Ju
-17% A\ lar el ’4/ oy
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/ / / / oy
i A s
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2 "4/"4/ / ’4/ oy
~ /A/ /A/ /A/ A
s
A ’4/ ’4/ / ’4
/A’ /a’ /A/ /A /A

/ ’4/ / '4/ /4
/A’ /A’ /a/ /A’ <
-275 . / ’4/ ’4/ ’4/ /A/ 4
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/ / / ¢ / ’4
/Al /A/ /A/ a /A
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