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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. -ZV 
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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DRILL HOLE 10918
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OVERBURDEN, glacial drift

-II -
GRAYUACKE, immature, tuppaceous, variably sapralitic.

GRAYUACKE, siliceous, pine-grained, tuppaceous

MAFIC TUFF, i nteri ami noted with minor chert, carbonate and

BASALT, amph i bo 1 i t i c, locally garnet i perous, 
and local ly si 1 i ca and carbonate-altered
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Fig. 2
DRILL HOLft0919

ALTERATIONS

% SULFIDE

OPERATOR: Inco.
COMPLETED: MAY 12. ISTI.
LOCATION: NU NC S«ot. 4 T.16T M. R 33 N

ALTERATION LITHOLOGY DESCRIPTIONS

SILICIFI-:ON
prrs-a SERICITI- » »«g ZATION

CHLORITI- 
ZATION
CARBONATI- 
ZATION

OVERBURDEN, glacial drift.

GABBRO, pine to medium-grained.

OXIOE-SULFIOE IRON FORMATION, pine to medium-grained. 
Mognet i te and d i ssem i noted pyr i ts and pyrrhotits.

CHERT, su I p i ds-r i eh, p i ne to med i um-gra i ned, i nterbedded 
metachert or siliceous metasediment and metotupp.

MASSIVE SULFIDE. pyrrhotitic.

IRON FORMATION, magnetite-pyrrhotite.

\ \_ _ __ _ _ ____ __\ ' '" '"MASSIVE'~SULFIDE,'"~ pyrrhot it'ic.""" """" '"""" '"'""  -     ---

i

\
i 

'i

\ i. 
i

IRON FORMATION, ox i de-e i I i cate, pine ta
med i um-gra i ned I oca I Iy with garnet and m i nor s iIiceous
mstagrayMOcks, mstatupp, and tonalite./'

..... .... .......................,^^.^^.....^.^^..__^__.._.._._. .. __..__....__.__._.._._._.. .....

IRON FORMATION, magnetite with pyrrhotite.

, , r , K- .j (3RAYWACKE, amphiitiol i t ic-oiot i tic, pine to 
JL- ^«_ ''  very caarse-gra i nsd.

t^ K^ IS ''  +  * '.,
-|, 4, 4, 4, 4, 4, >> ^ +*+* 

4, 4, 4, 4, 4, 4,
+ + + + + 

4, 4, 4, 4, 4, 4,
+ + + + +

4, 4, 4, 4, 4, 4,-+*

^j^ji+  $
GABBRO, p i ne to med i um-gra i ned



Fig. 3
DRILL HOLE 10920

7
ALTERATIONS

DEPTH l rt)
X SULFIDE 

X

OPERATOR inco
COMPLETED MAY iz. 1971
LOCATION NU NE Sec* 8, T 157 U. R. 33 N

ALTERATION LITHOLOGY DESCRIPTIONS

SILICIFI- 
CATION

»"«"«"W SERICITI- 
* * *J ZATION

//A CHLORITI- 
% ZATION

CARBONATI- 
ZATION

OVERBURDEN, glacial dript.

BASALT, amph i bo I i t i c, pine-grained, variably sheared, 
saproIitic to variably altered

BASALT, amph i bo I 111 c, pine-grained, with calcite 
veinIets and disseminated sulpides



Fig. 4
fjRTI I HULL n~"U~"J_ OPERATOR AMOCO MINERALS COMPANY

.. r-Tnr LOCATION SEC 29, T 158 U, R 29 N

DEPTHIFt) ALTERATION LITHOLOGY DESCRIPTIONS

ALTERATION

jjJjJjjjJjgjjWj KAOLIN |<^<^| SILICA 

^^^-^J BIOTITE I"'*"'*'"*! SERICITE

CHLORITE 

CARBONATE

-.0 ZO 1O tO BO

OVERBURDEN, glacial drift

GRAYUACKE, very siliceous and hard, F i ne-gra i ned, secondary 
garnets

A"A'>' V A'>' >A' > A DIORITE, medium to dark gray, chilled contact, not
we I I FoI iated

GRAYWACK'E, as beFore, minor pyrrhot i te and pyr i te in Fractures 
and as disseminations Locally intensely sheared

AriPHIBOLlTE'SCHISL F i ne-gra i ned'Fe-r'ich amph'i'bo'ie, 'trace'""""" 
disseminated pyrite

' GRAPHITIC ARGILLlTE, s i I i ceous',""v'e'ry FTne-graThed'" " '

..--"""" GRAYUACKE, mass i ve to poor I y I am i noted, i nter I ayered w i th 
graphitic, siliceous metasediments

IRON FORMATION, s \ I i ceous, and graphitic metased i ments Minor 
pyrite, cha I copyr i te, and pyrrhot ite

6RAYWACKE, F i ne-gra i ned, ser i c 11 i c, and ch I or i t i c .

... '3ILicATE IRON FORMATION and graywacke, "w'l't'K ve'i ns" oF' "pyrrhotl te" and 
some pyrite

GRAYWACKE, Fine-grained, ser i c i t i c, and ch I or i t i c

-683 TD
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Ml HOLE A-8-1 g 
% SULFIDE LOCA 
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10
ALTERATIONS

ATOR rtMOCO MINERALS COMPftNY 3^3»ci frVTION \//////,\ ZATION

LETED FEBRUARY 12, 187E '       -3 <' """ 1

TION su su sect 7 T ISB R 2B |***<"«"J SERICITI- [?^^?J CARBONATI-

DESCRIPTIONS

OVERBURDEN, glacial dript

>'' DIORITE, dark green to black, coarse-grained, contains 
chlorite, hornblende, biotite, quartz and plagiaclase.

METASEDIMENTARY ROCKS, strong chlorite alteration, strongly 
brecciated, minor su 1 p i des

FELSIC VOLCANIC BRECCIA, with chlorite schist matrix, 
highly sheared, minor pyrrhotite and graphite zones.

    -- _

GABBRO, highly chloritized, with hornblende, quartz and 
bioti te

MAFIC VOLCANICLASTIC ROCKS, highly po 1 i ated, dark green to
gray green, with some biotite Ch 1 or i te-r i ch zones contain 
map ic c 1 asts

\ ""----,.

MASSIVE SULFIDE, pyrite and chalcopyrite stringers zone to 
25% total sulpide minerals

FELSIC TUFF, dac i te, dork gray, pine-groined, 
poorly sorted, minor sulpides

. -" BASALT, highly depormed and ch Ion tic, pins-grained. 
Also breccia and volcanic sediments.

-600 TD
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DRILL HOLE A-9-1
% SULFIDE 

DEPTH (rt) 11^5 ALTERATION

11

ALTERATIONS

OPERATOR rtnoco MINERALS COMPANY
COMPLETED: rea*u*Rv z* ISTB.
LOCATION: ««c s. T 158 H. R.Z9 N

LITHOLOGY DESCRIPTIONS

SILICIFI- 
CATION

SERICITI-

//A CHLORITI-

CARBONATI- 
ZATION

*#$>«

111!!!

4 44 4 > 4

            

 
n*m ]

I
^ ^ ^ ^ ^ ^ -£

4, 4, 4. 4. 4. 4,
K K K K K K K

<t^<t^<^^^^4

^^P§^P

$++++$$+++

OVERBURDEN, glacial dript.

FELSIC LAPILLI TUFF, sheared, ch 1 or i 1 1 c

GABBRO, med i utn-gra i ned, m i nor su 1 p i des .

BASALT, pine-grained, poliated (plow?)

GRAYUACKE, sheared pine-grained, schistose, with biotite and 
ch 1 or i te Su 1 p i des (pyrrotite and pynte) prom trace to 50%,
in bands and breccia at 300-302 peet .

VOLCANICLASTIC SEDIMENTARY ROCKS, with mapic c lasts and pel sic 
horizons, highly poliated.

,.

BASALT, poliated, alternates prom aphan i t i c to diabasic texture

GABBRO, pine- to medium-grained

MYLONITE

GABBRO, highly sheared, medium- to coarse-grained. 

-500 TO
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Fig. 9
DRILL HOLE B-3-2

13
ALTERATIONS

X SULFIDE

OPERATOR rtnoco MINERALS COMPANY
COMPLETED MIIRCH i, ia?i
LOCATION NE NE SECT 17. T . 16ON. R. 3OU

ALTERATION LITHOLOGY DESCRIPTIONS

q»>q»><3 SILICIFI-
<3><3><| CATION
TVa SERICITI- 
« * *J ZATION

^ CHLORITI- 
'/'A ZATION

CARBONATI- 
ZATION

OVERBURDEN, glacial drift.

CHLORITE SCHIST mapic voI canics, dark green, very sopt 
Abundant calcite, chlorite, serpentine and talc

CHLORITE SCHIST, quartz-carbonate, dark green to dark green- 
gray chloritic matrix banded by light gray to white quartz 
and calcite veins Trace disseminated pyrite

CHLORITE SCHIST, massive, map i c, minor quartz and carbonate, 
minor d i ssem i noted pyr i te.

Docite porphyry

MYLONITE, with chlorite, quartz and carbonate. Up to 25% 
quartz-carbonote veins witn disseminated pyrite

ULTRAMAFIC ROCK, highly altered, chI orite-rich. Same 
d i sseminoted pyr i te.

GRAPHITIC METASEDIMENTARY ROCKS, pine-grained, with massive to 
semi-massive pyrite, eome calcite, quartz and siderite.

Massive sulpide
VOLCANIC METASEDIMENTARY ROCKS, pel sic, with chlorite and quartz veins, 
minor pyrite, siderite ond magnetite

__r-  GRAPHITIC METASEDIMENTARY ROCKS, as bepore with massive pyrite, 
ftass.vesulp.de pyrrnotlte and traces or chalcopyntepyr opy

Massive sulpide

METASEDIMENTARY ROCKS, pine-grained, sencitic, highly poMated

MAFIC VOLCANICLASTIC ROCKS, mapic, pine-grained, banded with quartz an 
calcite and minor disseminated pyrite.

-605 TO



DEPTH (p-t)

Fig. 10
DRILL HOLE B-5-1 ss

X SULFIDE LDCA 

1 1 § 5 ALTERATION LITHOLOST

1
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i
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14
ALTERATIONS

ATOR HUMBLE OIL. ftND REFINING CO I<S<S3 C^TlLW ^//////t\ ZATTON

LETED APRIL, s, IBTI J \" '_"_". "\ 
TION SE SE SECT ZS. T ISBN. R 31" |******1 7AT?nNTI~ bTilxTxiJ 7a3?SkjATI ~

IK » » ^ ifMJ-UN |j:j : j:j} *-H\ 1UN

DESCRIPTIONS
COLLUVIUM. glacial dr i pt

.....,-- DIABASE, PROTEROZOIC DIKE, medium to 
coarse-grained, dark gray-green metad i abase with 
inclusions ap map i c va 1 can i c 1 ast i c racks. Trace 3U 1 p i des 
and a trace ap native copper in practures at  137.

GRAYUIACKE HORNFELS, gray, very p i ne-gra i ned, dense, 
hard, thin-banded 1 i ght and dark bands with thin, 
plat-pebble c 1 aet beds

BASALT, pine-grained, banded, same chaotic breccia, with 
calcite ribbons and a pew thin peldspathic bands.

_ .- " GRAPHITIC ARGILLITE, with minor sulpide, trace cha 1 copyr i te, 
p i ne  gra i ned, mass i ve to chaat i c

~" BASALT FLOWS AND VOLCANICLASTICS, dark, ch 1 or i 1 1 c, 
chaotic, map i c Minor sulpide, pine-grained patches ap garnet 
in vo 1 can i c 1 ast i cs Coarse map i c tupp, i nterbedded basalt plows, 
basalt porphyry, mapic p i ne  gra i ned chaotic va 1 con i c 1 ast i cs 
Thin banded i ran-parmat i an .

-770 Tn



Fig. 11

DRILL HOLE B-ZH

15
ALTERATIONS

DEPTH (Ft)
% SULFIDE 

g

OPERATOR
COMPLETED
LOCATION

HUMBLE OIL ftND REFINING CD.

JftNUftRY B, 1371

NE NE SECT. 3. T . ISBN. R . 33U

ALTERATION LITHOLOGY DESCRIPTIONS

CHLORITI- 
ZATION

CARBONATI- 
ZATION

TTn

*tt*

fill!

 ^^^s.^ve.ve
')3 ')3 ')3 Si si $3 si 53 S">3 S")3
Si S5 Si Si Si ')3 Si Si Si Si Si Si 
Si Si Si Si Si Si Si Si Si Si Si Si
SJSJSJSJSJSJSJSJSjgSJSj 

!05 505 505 5G5 53 £5 505 505 505 £5 505 505

WAWA^A

AA AAAAAAAAAAAAAAAAAAAAAA

AAAAAAAAAAAAAAAAAAAAAAAA

OVERBURDEN, glacial drift.

MAFIC FLOWS, crysta 1 - 1 i th i c tupp, p 1 ow brecc i a . Gray to 
/ green-gray, pine to medium-grained metabasa 1 t Sulpides 

: m i nor, concentrated i n tupps and brecc i a w i th 
traces op chalcopyrite

f

/  ' INTERMEDIATE TUFF, intermediate to pel sic vo 1 can i c 1 ast i c rocks, 
,' / tuppaceous metased i ments, thin banded to chaotic banded. 

i' Garnet iperous, s i 1 i c i ous with ep i dote, ch lor ite, hornblende, 
/ / quartz, ser i c i te . Pyrrhot i te i n th i n bands, pyr i te 

f > in coarse bands, masses

MAFIC FLOWS, AND VOLCANICLASTIC ROCKS, crystal - 1 i thi c tupp, 
plow brace m Very pine to medium-grained, gray to green-gray. 
Pyrrhot ite minor in vo 1 can ic 1 ast i c bands

MAFIC GRAYWACKE, Fine to very pine-grained, banded 
Pyrrhatite ta 50% with trace ap chalcopyrite.

MAFIC VOLCANICLASTIC ROCK, agglomerate with chaotic zones

METABASALT

MIXED HYBRID GRANODIORITE with graywacke and valcan i cl ast ic, 
gray, pine to coarse-grained Hornblende porphyrob 1 asts, 
garnet, b i ot i te .

MAFIC GRAYWACKE, Fine-grained, paintly banded Pyrrhot ite m 
thin bands and streaks. Trace chalcopyrite, some hornblende

HYBRID GRANODIORITE

__.---""" MAFIC TUFF, pine to coarse-grained. 
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Fig. 13

DRILL HOLE B-21-3

17
ALTERATIONS

DEPTH (pt)
0

X SULFIDE

J J 5

OPERATOR
COMPLETED
LOCATION

HUMBLE OIL AND REFINING CO

FEBRUARY 26, 1971

NU NW SECT 2, T.158H R 31U

ALTERATION LITHOLOGY DESCRIPTIONS

<a><s><« 
<s><s><<
* * *

XXXI
m m m

X X X I

SILJCIFI- 
CATION
SERICITI- 
ZATION

i" : 'i : i* : x

CHLORITI- 
ZATION

CARBONATI- 
ZATION

-25

-50

-75

-100
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-150

-175

-200

-225

-250

-275

-300

-325

-350

-375

- 100

- 125

-150

-175

-500

! 

|

i
5

i

1
1

I 

i
! 
i

i

1

i
;S^is;JsM:
JJBJiiJpiJjJiiPJ!

i
! i

i

!
1

i

!

>rf>I$r?>I%rf>I%
^^^(J^^CJj^^

sragiaMKj«CS^^MgCTgS^

?{ijjjj^§jijJAJij?}jf^

aM^affl^^flM^^yKistrag^g 

6tSgja;^^KXM^jS^KS?MgiaS

,W[ jrst jv-v, jfvt pvt »r>j js-v; jcvj jry, jcv, fry, pv, 

XX1 kx1 Six" X.\' S*j5 Six" 'X^ 'X5 XX1 XN1 X.X1 X.N1

X\' x.3 S'.x' 'X3 X.-5 'X^ 5L3 x.3 'X3 5L3 S-.-5 5L\' 
^i t^'i ft M f, !*~'i !-~'» >~'t ft F't 1°; fi W !u! W W W W x.'J x.\' W !ol W W^i ̂  ̂  ivvi I10; ivvt i"! ̂  F'I iv"'i i^ ivv;
W W X.-J XN XX XX1 XX1 XX1 X>! W X->! X.N1

{Hjjnsi^jnsjnsjns^i^i^j^jnsjns
ijJSjnSJIj^!^ <lv3y=(lyW<»f<'if<'
,v^ ,\v( fry, f.v( fT/, rv, ,v^ ,w, ,vv; ,\-y( ,\-y, fr>j

Si ?<  v$ i^ i^ 3 i^l y$ i^S SfsS ¥5 jt<i 
5353S353S3 ^5353535353® 
53 S3 S3 53 JTj (' STC1 ')"(  53 53 53 v"('

53 53 53 53 53 3 S3 53 53 53 53 50 
53 53 53 53 53 3 53 53 53 53 53 ') 
S3 53 53 53 53 (' S3 53 53 53 53 !=

53 '?(  '/t1 fX1 ')3 3 £<' 53 i^3 53 $ £
'X(' 'X(' 'X'1 'X'1 5L'1 'XC1 5uS 'X5 5a5 5u5 'X(' ̂
u&^jXiJjrtugpJZfl^ 
1 *<&. *So *Si>: *Si> *§> «

ols5l^Sl^l§:

lliiiiliiiliiiiilillilil

OVERBURDEN, glacial dript

MAFIC TUFF AND BRECCIA, pine to medium grained 
crystal- 1 i thic tupps, and coarse mapic volcanic breccia. 
Minor pyrrhotite, pyrite, adn chalcopyrite associated with 
piner, banded tupps. Scattered intervals op garnet

TUFF, pine-grained, gray, with irregular to chaotic bedding 
Fine-grained garnet in clusters Pyrrhotlte and pyrite in 
irregular patches and veins.

MAFIC CRYSTAL TUFF, poorly sorted, with some intervals rich

Pyrrhatite and pyrite minor in thin bands to 1/2"

-    -~~ MAFIC VOLCANIC BRECCIA, with basalt pragments (1-3 in.), poorly 
sorted, garnet iperous Graphite is pinely disseminated and 
thin bands with pyrrhotlte and traces op chalcopyn te, sphalerite

BASALT, massive, pine-grained, and tupp breccia.

MAFIC TUFF, crystal lithic tupp, with basalt c lasts Pyrrhotite, 
pyrite and chalcopyrite in thin irregular bands and masses

BASALT, inter-bedded with crystal - 1 i thic tupp 
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Fig. 14

DRILL HOLE B-21-1

18
ALTERATIONS

DEPTH (pt) 
0

X SULFIDE 
1 £ 5

OPERATOR: 
COMPLETED 
LOCATION

HUMBLE OIL CIND REFINING CO.

JftNUftRY 15, 1B71

NE NE SECT. 3O, T . ISBN. R . 33W

ALTERATION LITHOLOGY DESCRIPTIONS

|<3><feql SILICIFI-

|»"«"«t-J SERICITI- 
I.WJ ZATION

^ CHLORITI- 
H ZATION

CARBONATI-
ZATION

^A 'X if ^A ^/C ̂ A 'X
x A A>A>i. A .jAx A A > 
/Sx A xAx A x/V A x

.»\x. /*. .»\x. I*- ->»\x. r. 
A xAx A xAx A xAx
\ ' A' . ^V ' A'. A ' A 
A 'A' A 'A x A - -

' A v\ ' A v\' A v\AVA/^ACA/^A-VA;^

/ /: ./ ./ 
AxAx A x/S A

COLLUVIUM^ glacial dript

GRAYUIACKE, map i c, poorly developed graded-bedd i ng, immature

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

DACITE PORPHYRY^ gray to dark gray, massive, pine-grained with 
hornblende and plagioclase phenocrysts.

LATITE PORPHYRY, probably subvoIconic intrusion Inclusion-rich 
at base, p i ne to med i um-grained, pegmat i t i c K-peIdspar bands

GRAYUIACKE, map i c with interbedded tuppaceous zones. 
Fine-grained, gray to dark greenish gray Garnet-rich zones are commor 
Pyrrhot i te, pyr i te, and trace amounts op cha I copyr i te occur in gray, 
massive to irregularly brecciated tupp units as matrix and 
interbedded with thin layers op magnetite iron-pormation

LATITE PORPHYRY: pine to medium-grained pink K-peIdspor-rich intrusion
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ALTERATION
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<^> c^> <^><^> <^> eg

KXXXXXXXX 
*********

********* 
XXXXXXKKX 
********* 
XXXXXKXXX 
*********
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19
ALTERATIONS

COMPLETED """*" "" "° "*"""" C° |^^ IMoW^ F^^ToN^" 
LOCATION NEBNE""'SEC? SO^T ISBK R. 33u IVx'xl i^KS11" pliTiii^ CARBONATI-

LITHOLDSY
VX^SAVy-AlVSw-41 Si\

Si§@:
;oM^|s
>r^n^n%O^<^U^^UdX^,(

g|So|So|S^MI

cS§> <$£> ^S5 ^S5 ^
c$§> <5§> ^S5 ^S5 ^
DSfyoS^oS^oSf^oS?"^

||f|f|||||:

ES ES ES ES ft ft ft ft ft ft ft ft 

ESESESESSSSSESESESESESE:

ifc^*J^^L¥Mr'fCTjfrr1<t¥vi*1f'VrJqf* 

i,i,i,i,i,i,i,i,i,i,i,i,i,i,j

 tjSJNSJSjjSjijjsi!^?^^

ES ES ES ES ES ES ES ES ES E5 ES EC

°. r. y ^ ^ ^ .

ES ES ES ES ES ES ES ES ES ES ES EC 
ES ES ES ES ES ̂  f~'' *"''' |V^ i°'1 ^ |X"C

DESCRIPTIONS
OVERBURDEN: glacial dr i pt

/ / SULFIDE-CEMENTEO BRECCIA, c 1 asts op mafic and f e 1 s i c volcanic rocks

.,' ,,' GRAYUIACKE, mafic with minor i nterbedded pi 1 lowed banal te

,' / i

/ / ' i1 iNfERMEDinTE f6 FELSIC BRECCiA, tupf-brecc i a, some ch i or i te-r i ch 
i l , i layers Pyrrhot i te and pyrite in thin bonds and irregular 

,' ,> i masses i n brecc i as

;' / 1

>' FELSIC BRECCIA, silicified, gray, sem i -moss i ve to banded. 
,i f Pyrrhot i te, pyrite, and traces op cha 1 copyr i te up to 60% in 
j i' irregular massee and massive thin layers ta massive

J f

. ^ BASALT TUFFS AND BRECCIA, ch 1 or i t i c with garnet and b i at i te

i'  ' ''

1 / ; / FELSIC LITHIC TUFF, po 1 i ated, ser i c i t i oai i y-a 1 tered with 
1 ,' j ,' w i epy laminations Numerous zones op smal 1 pe 1 s i te fragments 
f i I to 1/2 inch in pine-grained matrix.

f / ;: .
1; i ; i GRAYUIACKE, massive, fine-grained with smal 1 garnets and
;' r ,' / '' biot ite

1 ' i
' i . ,'

,' i f   RHYOLITE BRECCIA, some c lasts ta 1 inches and cherty bands 
i i , ' Common 1 y ser i c 1 1 i c

_.---" K-f e 1 dspar alteration, breccia at top and base

--..__

MASSIVE SULFIDE, with pine-groined pyrrhot i te, coaree 
parhyrob 1 ost i c pyrite

FELSIC LITHIC TUFF, eilicipied, eer i c i t i c Commonly with breccia

MASSIVE SULFIDE, containing pe 1 s i c volcanic c 1 asts

FELSIC TUFF

MAFIC GRAYUIACKE with thin bands of pyrrhot i te and pyrite 

FELSIC LITHIC TUFF, and tupp breccia, silicipied Irregular
stringers op pyrrhot i te and pyrite with trace op cha 1 copyr i te

MAFIC GRAYUIACKE, ch 1 critic with thin bands op silicic tupp near top, 
containing trace amounts Of pyrrhot i te and pyrite

-7KK TO
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DRILL HOfe B-24-3
% SULFIDE 

DEPTH ( Ft) g__g J 5 ULTERftTION

ALTERATIONS

OPERATOR: HUMBLE OIL AND REFININO co.
COMPLETED: MARCH zi XSTI
LOCATION NE ME SECT 30. T 1S8K R. 33U

LITHOLOGY DESCRIPTIONS

» » » i SERICITI- 
_*_* .*_] ZnTION

CnRBONnTI- 
ZnTION

^^m

'/////////////////////

^5^ ̂ 5^ ̂ 5^ ̂ 5^ ̂  
^S& ̂ S& ̂ 5^ ̂ 5^ ̂  
^S& ̂ 5^ ̂ 5^ ̂ 5^ ̂

^5^ ^5^ ̂ 5^ ̂ 5^ ̂  
^S& ̂ 5^ ̂ 5^ ̂ 5^ ̂

^S& ̂ $& ̂ 5^^ ^5^ cf

^5^ ^5^ ̂ 5^ ̂ 5^ ̂  
^^P ̂ ^P ̂ ^^ ̂ ^^ ̂  
^^P ̂ ^P ̂ ^^ ̂ ^^ ̂

^^P ̂ ^P ̂ ^^ ̂ ^^ ̂
^5^ ̂ 5^ ^5^ ̂ 5^ ̂  
^$& ̂ 5& ^5^ ̂ 5^ ̂  
^5^ ̂ 5^ ̂ 5^ ^5^ ̂  
^$& ̂ 5& ̂ 5^ ^5^ ̂

<§& <§& <§& <§& ̂  
^^P ̂ ^P ̂ ^^ ̂ ^^ ̂

<§& ̂ ^P ̂ ^^ ̂ ^^ ̂  
^S& ̂ $& ̂ 5^ ̂ 5^ ̂  
^5^ ^5^ ̂ 5^ ̂ 5^ ̂

<^> <^> <£& <§£* <$ 
<^> <^> < >̂ <S> <£.

<^§> <^5* <^55 <^55 ^ 
<^§> <^5* <^55 <^55  -< 
<^§> <^5* <^55 ^S^ <^

^S^ ̂ S^ ^^5* ^S^ ̂

<^5* <^55 <^55 <^55 "^ 
<^5* <^55 <^55 ^S^ "^

AAAAAAAA

A" A" A" A" A" A" A' "A"

OVERBURDEN: glacial dr i pt .

PILLOWED BASALTS, plows mixed with minor map i c vo 1 can i c 1 ast i cs, 
dark green  gray, and chloritic. Maes i ve basalt to 
chaotic and bedded map i c vo 1 can i c 1 ast i c intervale. 
Minor amounts op disseminated pyrrhot i te and pyr i te . Some 
sma 1 1 garnet patches in vo 1 can i c 1 ast i c intervals.

MAFIC VDLCANICLASTIC ROCKS, some i nterbedded intermediate layers 
Dark green, chloritic, thinly banded with occasional thin beds 
op sandy pe 1 s i c tupp Thin bands and sma 1 1 irregular masses 
op pyr i te

PILLOWED BASALTS, m i xed w i th vo 1 can i c 1 ast i cs Mass i ve, p i ne- 
gra i ned basalt and dark chloritic vo 1 can i c 1 aet i c intervals 
Minor pyrrhot i te and pyr i te in scattered thin bands and sma 1 1 masses

BASALT FLOWS, with minor va 1 can i c 1 ast i c intervals

DIABASE DIKE, dark gray-green, very pine ta 
coarse  gra i ned

-655' TO



Fig. 17
DRILL HOLE B-21-1

21
ALTERATIONS

X SULFIDE 
DEPTH ( Ft) § g J 5

OPERATOR EXXON
COMPLETED «UOUST a. ISTS
LOCATION ae sc SECT la. T.IBSH R saw

ALTERATION LITHOLD6Y DESCRIPTIONS

SILICIFI- 
CATION

SERICITI- 
ZATION

CHLORITI- 
ZATIDN

CflRBONATI- 
ZATION

' k. - - k. -   O - k. f- >. -  
x^' x^' x^' X4l x^' .
V '2V '2V '2V '2V '2*
x^' x^' XA' x^' XA .
Vk '2Vk '2Vk '2*xk '2Vk '21,

V,'^'^'^'^'?.

 x*x*x*x*x*:

y" W^ ^ ̂  -^ *

V '2V '2*x '2V '2V '2*.

Vx-/x-7x^x-/x^

$££££*

'^ ̂  ̂  ̂  ̂  ̂
Vk '2Vk '2Vk '2Vk '2Vk '2!
Vk '2Vk '2Vk '2VL '2*xk '2s

rV-V-V-V1 ^'

'/», ^X. /2l/k. ^X. ̂ /b. x̂
Vk '2Vk '2*xk '2Vk '2Vk '21

Vk '2Vk '2Vk '2Vk '2Vk '21.

XA ' XA ' XA ' XA ' XA ' .',£'£'£'£'£ 
V x"V x^x x^x x^x x1*1

Vk '2Vk '2VL '2VL '2Vk '2*>

Vk ̂ /k /^l/k x2Vk '2Vk '21.
XA.' X^.' x^' X^.' XA' .

Vk '2Vk '2Vk '2Vk '2Vk '2*

'xk '2Vk '2Vk '2VL '2Vk '?

X '^ /. '^ X. '* /. '^ /. '^ .

x. '^ x. '^ XK '2V. '2V. '2*>

OVERBURDEN glacial drift.

MAFIC METASEOIMENTS, with interbedded, magnetite bands, 
Garnete are preeent 1 aca 1 ly. Up to 10X pyrrhot i te and pyr i te

GRAYWACKE, p i ne-gra i ned .

MAFIC METASEDIMENTS and interbedded tuf-pe. Fine-grained, 
pyrrhot i te, pyr i te and traces op- chalcapyrite up ta
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Fig. 19
DRILL HOLE B-31-2 OPERJIXJ-LL HULL. U U-L LJ COMP 

X SULFIDE LOCA 

1 S S * ALTERATION LITHOLOGY
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23
ALTERATIONS

ATOR HUMBLE OIL ftNO REFININO CO |<?<fe<3 I^VOON^1" \''/////A ^fi^S^' 
_ETEO MARCH ZO. 18TZ 1          ' \tttttt'^ 

TION NE NU SECT S. T 1B 7N. R 3^ |X%'i3 ZftT^N11" ZftTIO^11"

DESCRIPTIONS
OVERBURDEN, glacial dr i pt

MIGMATITE, tuppaceaue metased i mentary rocks, intruded by 
numerous coarse  gra i ned K  pe 1 dspar  r i ch dikes and stringers

FELSIC TUFF, p i ne-gra i nsd, brawn, poorly banded

MASSIVE SULFIDE. laminated with pine-grained map i c 
va 1 can i c 1 ast i c rack s

MAFIC VuLCANICLAStic ROCKS, pine- ta medium-grained, dark 
green, thin inter layers op basalt and tuppaosaus rocks, soms 
s 1 ump? brecc i as Garnete are w i despread and 1 aca 1 1 y abundant

-  ... FELSIC TUFF, crysta 1 - 1 i th i c tupp, gray-green, pine-grained 

MAFIC VOLCANICLASTIC ROCKS, as above

-993 TO
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Fig. 20

[JnT| I HULL D~ JJ-~ J OPERATOR HUMBLE OIL AND REFINING CD 

  ... c-rnr LOCATION SW NE SECT 5, T 157N, R 31M

OEPTH(Ft) ALTERATION LITHOLOGY DESCRIPTIONS

ALTERATION

0 20 10 60 80

KAOLIN 

BIOTITE

SILICA 

SERICITE

CHLORITE 

CARBONATE

> > > 
h ^ ^  

h ^ ^ ' 
> > >

47 47 47 47

47 47 47 47

4/ 4/ 47 47 

4, 47 47 47

47 47 47 47 

> 47 47 47

r ^ ^r ^r  

h ^ ^ ^ ' 
47 47 47 4,

> > > >

> > >

OVERBURDEN, quaternary glacial debris

GABBRO, PROTEROZOIC, medium-grained, diabasic, chilled 
1 ower contact

CHERT, fine-grained, brecciated, with pyr i te vein lets

MASSIVE SULFIDE, pynte, with fragments of overlying rocks

MASSIVE SULFIDE, i nterbedded with chert or silicified tuff

M'ETAGABBRO, fine-grained, diabasic

CHERT, brecciated, contorted bedding, i nterbedded with thin 
pyr i te layers

MASSIVE SULFIDE, predominantly pyri'te

FELSIC TUFF, fine-grained, brecciated, siliceous, with thin 
sulf ide horizons

-535 TD



Fig. 21

DRILL HOLE B-3H

25
ALTERATIONS

% SULFIDE 
DEPTH (ft) §125

OPERATOR EXXON COMPANY

COMPLETED JANUARY iz. 1973
LOCATION SU NE SECT S. T.157N. R. 3-1U

ALTERATION LITHOL06Y DESCRIPTIONS

|<g><£><3 SILICIFI- 
|cg><^>^ CATION
|»"«"«"J SERICITI- 
* * *J ZATION

m&i^i k&

&&Mo^

444^44^
r N N N ^ ^ N
^+*+*+*+*'+*' 
^>>>>>'r v v v ^ ^ ^ 
4, 4. 4. 4, 4, 4,

OVERBURDEN, glacial drift

DIABASIC METAGABBRO, fine to medium-grained with large, 
irregualar to euhedral plagioclase crystals and elliptical 
b 1 ebs Of ch 1 or i te .

MAFIC VOLCANIC BRECCIA, with sparse fragments of porphyrittc 
f e 1 s i c .

DIABASIC METAGABBRO dike, fine-grained

MAFIC VOLCANIC BRECCIA matrix-dominated breccio with chI or111c 
and epidote dark gray-green volcaniclastic cIasts, sparse 
porphyritic feIsic volcanics (dacite) cIasts. Thin massive pyrite 
horizons -199.1 to -199 5 ond 205.7 to 205.8. Remainder of 
interval contains minor pyrite as blebs and disseminations.

RHYOLITE FLOWS with minor tuffaceous metasediments, silicified 
Upper portion heovi ly with quartz crystals fi I I ing vugs ond numerous 
quartz veinlets. Tuffaceous intervals contain stretched lithic fragmer 
K-feldspor veinlets increase with depth. Lower 7 feet is heavily 
si I ici fted.

-603 TO



Fig. 22
DRILL HOLE B-31-5

X SULFIDE 

DEPTH ( Ft) | § g g ALTERATION

26
ALTERATIONS

OPERATOR EXXON
COMPLETED FEBRUARY s, 1973.
LOCATION eu NE BOC+ s. T IET. R

LITHOLOGY DESCRIPTIONS

|^>^>H SILICIFI- 
<S><S><i CATION
*_*_,*_^ OLRICITZ"
* * * I 7ATTflM K m v id in 11UN

CHLORITI- 
ZATION

CARBONATI- 
ZATION

4, 4, 4, 4, 4, 4,

4, 4, 4, 4, -^ 4,

4, 4, 4, 4, 4, 4,*****<4, 4, 4, 4, 4, 4,   *  T^ + + +  
K^K^K^^^K^

^ ^  J' ^ ^ 

4, 4, 4, 4, 4, 4,

4, 4, 4, 4, 4, 4,

OVERBURDEN, quaternary glacial debrie

DIABASIC GABBRO, medium to coarse-grained

MAFIC VOLCANICLASTIC ROCKS, pine-grained, epidote altered

DIABASIC GABBRO, medium-grained

MAFIC VOLCANICLASTIC ROCKS, mapic, pine-grained

DIABASIC GABBRO, pine-grained.

MAFIC VDLCANICLASTIC ROCKS, pine-grained, tuppaceaus, with local 
etrong sopt  sediment depormat i on.

-676 TD



Fig. 23

ORE HOLE B35-1
X SULFIDE 

DEPTH ( Ft) ! I | g ALTERATION

27
ALTERATIONS

OPERATOR EXXON
COMPLETED February Z1, 1971

LOCATION SE SE Sect 21, T 157, R 31

LITHOLOGY DESCRIPTIONS

 -«>^«>^ 
cg><S>q
<^><S>q

» » x
* * *

X * X >

SILICIFI- 
CATION
SERICITI- 
ZATION

CHLORITI- 
ZATION
CARBONATI- 
ZATION

OVERBURDEN, glacial drift

GRAYWACKE, massive to thinly bedded, locally containing hornblende 
up to ZQ%, small garnets disseminated throughout

MUDSTONE, graphitic metamudstone interbedded with pine-grained, 
chlontic graywacke

GRAYUACKE, pine- to medium-grained, with zones op thin, depormed 
quartz veinlets, strati graphic top is toward the tap op the 
oriI I-ho Ie

-441 TD



Fig. 24
28

ALTERATIONS

DRILL HOLE B54-1 gg
X SULFIDE LOCA

A-rnn   |<3><e><d SILICIFI- \'//////A CHLORITI-
LETED |<^><a>^ CATION Y//////A ZATION
TION NU NW sect 17 T is8 R 31 |*~*~«~H SERICITI- F ! =!=:=j CARBONATI-

U*K*»*j ZATION nii^i^in ZATION
DEPTH (pt) 1 1 | 5 ALTERATION LITHOLOGY DESCRIPTIONSo                                                                            

-25

-SO 

-75 

-100 

-125 

-150

-175

-200

-225

-250

-275

-300

T5C

____ |

i i

i 

i

1

J

'c^lo^^O^AC

 

=EEEE====i^=

OVERBURDEN, glacial dr i pt .

_..- """ MAFIC VOLCANIC ROCKS, pine to medium-grained, 
_..--"" with meta i ntrus i ves . Hornpe 1 3 i c, aphanitic, and 

hornblende-rich. Bedding is irregular.
Pyrrhotite and some pyrite are in vein lets
or are disseminated



Fig 25

DRILL HOLE B-58-1

29
ALTERATIONS

DEPTH ( Ft)
X SULFIDE 

g

OPERATOR HUMBLE OIL fiNO REFINING CO.

COMPLETED FEBRUARY is, is?i
LOCATION NE sw SECT 32. T.ISSH R 33u

ALTERATION LITHOLD6Y DESCRIPTIONS

SILICIFI- 
CATION

%V.J SERICITI- 
* * «J ZATION

CHLORITI- 
ZATION

CARBONATI- 
ZATION

ggyggygljj mm
 P
mm

;6?fMM<

i-? A A A" A* AA- A *
^^.^^^A^
^"^AtA*^^

pMspl^pM?

^ppj^ppi^ps

^3^^'S^^l!^
£>*£>*£>* a. 1" £>*£>*

OVERBURDEN glacial drift.

FELSIC IMMATURE GRAYWACKE, massive, poorly sorted, 
pine to medium-grained.

GRAYUIACKE, green-gray, pine-grained, laminated to massive
"'""--- ___

FELSIC IMMATURE GRAYUIACKE, massive to poorly bedded

CHERT AND INTERBEDDED GRAYUIACKE, pine-grained, laminated,

MAFIC VOLCANICLASTIC SEDIMENTS, disrupted chaotic bedding

DACITE CRYSTAL TUFF, poorly sorted, irregularly bedded, dark 
gray with 1/1 inch plogioclase phenocrysts and 
reworked pine-grained doc i t i c tuppaceous sediments

__-- - CHERT, tuppaceous, light gray laminated chert
with disseminated pyrite (5%).



30
Fig. 26 ALTERATIONS

flRTI 1 Hfll F R-R-? OPERATOR H s MOORE MSf1' f?M^ M '
Ul \-LI_l_ 1 IUL_I_ U U Li COUP 

% SULFIDE LOCA

LETED NOVEMBER Z, 1870. ' ^ |xxxxxxx,|

ULflH ipt) | | g g ALTERATION LITHOLOGY DESCRIPTIONSo                                                                            

-25 

-50

-75

-100 

-125 

-150

-175

-200

-225

-250

-275

-300

-325

i

|
]

  ':

|

|

!

'*V **~4r ̂ 4? ̂ 4? ̂ ~4r ̂ 4? ̂

^&w>
JSSS3S3S3S3S3S3S3S3S3S3S3 
S3 S3 S3 S3 S3 S3 S3 S3 S3 S3 S3 S3
S 3 S 3 S 3 S3 S3 S3 S3 S3 S3 S3 S3 S3

S3S3S3S3S3S3S3S3S3S3S3S3
S3S3S3S3S3S3S3S3S3S3S3S3
(\-x, xv, xv, xv, xv, xv, xv, xv, x-^ xv, xv, x-x(

yilllll-x:(¥s3S3S3

S3 S3 S3 S3 S3 S3 S3 S3 S3 S3 S3 S3
S3S3S3S3S3S3S3S3S3S3S3S3

OVERBURDEN, glacial dript.

.--- " GABBRO, massive, medium-grained, ocally brecciated
Three i nch bed op pyrrhot i te at -181 Loca 1 1 y brecc i ated
with calcite practure pilling

TUFF, intermediate, medium-grained to pine-grained, locally 
cherty Three inch layer op pyrrhot i te at -225. Pyrrhatite ond
pyr i te 1-2% disseminated throughout cored interval

.....---" BASALT, with zones opp ep i dote alteration, polded. Chloritic with
_.---  ca 1 c i te and quartz ve i ns in shear zone be 1 on 300 peet .

-33D TO



DEPTH (pt)
0

-25 

-50 

-75 

-100 

-125 

-150 

-175 

-200 

-225 

-250 

-275 

-300 

-325 

-350 

-375 

-100

Fig. 27
IRTI I Hfll F Rll-1 OPERATOR RIDGE MINIMS 
Dl \-LLL MULL UU ± COMPLETED: JULY a. 1971

«  em c-rnr- LOCATION su SE SECT iz. T 1S9N R szu 
% oULr J.UL.

111^ ALTERATION LITHOLOGY DESCRIPTIONS

-_

        ̂   __

        =1:    

31
ALTERATIONS

|<2><^><d SILICIFI- V//////A CHLORITI- |<2><3>q| CATION \'//,',','/A ZATION

!»"»%* J SERICITI- l*i*!«!*j CARBONATI-|,*«*,* j ZATION [^p^ ZATION

OVERBURDEN, glacial dr i pt .

__---~~~ FELSIC TUFF, p i ne to coarse-gra i ne
with some p i ne 1 y laminated i ntervc 
su 1 p i de-ox i de chemical metasedimer

MAFIC VOLCANIC ROCKS, pme-grainec 
variably laminated, same breccia 
and pyrrhot i te 1 ayers

:d, crystal -rich locally 
3 1 s, with minor 
its

i, tuppaceous, 
ntervals, minor pyr i te

FELSIC TUFF, with minor map i c vo 1 can i c 1 ast i cs, pine to 
coarse-grained, variably schistose and variably altered

-^10 TD



Fig. 28

DRILL HOLE BD-2

32

ALTERATIONS

DEPTH (pt) 1

X SULFIDE

OPERATOR
COMPLETED
LOCATION

Ridge N i ning. 

July 15, 1971 

SE SW SECT 15, T 15SN R 32U

ALTERATION LITHOL06Y DESCRIPTIONS

<-£><*£><* 
cg>q»>q
<^><^>q

m m m

X K * »

SILICIFI-
PATTDW

SERICITI-
ZATION

xixiizrx
;:ac:x:aE-:
1:1:1:1

CHLORITI- 
ZATION

CARBONATI-
ZATION

i

i

1

8K9BB BBBBSB

IB iB

WHtNf:WSi

^K5B^

fc

-~*zj -e> ̂ e> ~-e2 ~~^> ~~e

<S><S><S><S><S><^

1^^^:

g|g|i|I
y v \j v y v y v y v y v \j v y ̂
i^j ̂  i^j ̂  i^j ̂  i^j ̂  i^j ̂  i^j ̂  i^j v^ i^j y
yVyVyVyVyVyVv^vV

|^J ̂  |^J ̂  |^J V^ |^J V^ |^J V^ |^J V^ |^J V^ ̂ / V^

|^J ̂  |^J ̂  |^J ̂  |^J ̂  |^J ̂  |^J ̂  |^J ̂  |^J V^

ivj'v'ivj'«*'ivj'«*'ivj'«*'ivj'v'ivjVivj'«*'ivj'«*' 
I^J y I^J y I^J y I^J y I^J V I^J y I^J y I^J y 
IJ^JlJ^JlJ^JlJ^JlJ^JlJ^JlJ^JlJ^J

IJ^JlJ^JlJ^JIJ^JlJ^JlJ^JlJ^JlJ^J 
IJ^JlJ^JlJ^JlJ^JlJ^JlJ ̂ \J V y V

x̂ x x̂ / x̂ / Xj£/ x̂ x

V^^'T/'^'^'^

>/k '7>k '3Vk 'Z>k '7>k '?

V'^x'^x'^X'^X']4

^ '" /^ '" ̂  '* ̂  '" ̂  '"

OVERBURDEN, glacial dript

OVERBURDEN, pine-grained, saprohtic, clayey metatupp with 
...--"" glacial pebbles

INTERMEDIATE TO FELSIC TUFFS, pine to medium-grained highly
sheared, generally biotitic Scattered pyrite and pyrrhatite
m stringers

MAFIC VOLCANICLASTIC ROCKS, ch I or ite, hornblende, 
magnetite, and garnet rich, and wispy sulpides Interbedded with 
si 1 iceous-biotitic metatupp or metagraywacke

.- - CHEMICAL METASEDIMENTARY ROCKS, mterbedded sulpi de-chert-si 1 icate- 
magnetite-nch metasediments, tupps and tupp-breccia, 
massive sulpide layers (pyrrhotite)pyrite and stringer veins

BASALT, pine-grained, schistose

-131 TO
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Fig. 29

DRILL HOLE BD-3
SSULFIDE 

DEPTH(ft) ALTERATION LITHOLOGY

33

ALTERATION

TEXASGULF MINERALS COMPANY 

LOCATION SEC 11, R 159 U, T 32 N

DESCRIPTIONS
0 20 10 60 BO

KAOLIN

BIOTITE

SILICA 

SERICITE

CHLORITE 

CARBONATE

OVERBURDEN, glacial drift

NYLONITE, L-S tectonite, 20 1 flattening, brown to white, 
strongly banded with sparse pyrite stringers

FELSIC TUFF, gray to pray green, tuffaceous, interbedded with 
thin graphitic zones Moderately deformed with locally 
poorly graded indicatmg upward facing direction Generally 
sericitic and chI on tic Pyrite is disseminated and in stringers

-424 TD

GRAPHITIC METASEDIMENTARY ROCKS, ch Ion tic, light to dark gray green, 
locally laminated Pyrite in stringers, laminae, and in poas

FELSIC TUFF, banded, brown, with pyrite stringers
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Fig. 31

DRILL HOLE BD-P-2
% SULFIDE 

DEPTH (ft) | § I 5 ALTERATION

OPERATOR ouvftL CORPORATION.
COMPLETED   MARCH 29. isee.
LOCATION NUI SE NU Sect 10, T.168, R 3-1

LITHOLOGY DESCRIPTIONS

35
ALTERATIONS

|<s><s><d SILICIFI- Y"~","~$

LWJ SERICITI- pxT^l

CHLORITI- 
ZATION

CARBONATI- 
ZATION

^4Z^4£GLJ$Z<k

_____ ̂ ^^    _

^^       -     

£*,£*,£*,£*,£*,£*,

OVERBURDEN, glacial dript

with minor carbonate and pelsite veins

CHERT, well banded, with sparse pyr i te . 

-639 TO



Fig. 32

DRILL HOLE B-0-1
% SULFIDE 

DEPTH ( Ft) 11^5 ALTERATION

36
ALTERATIONS

OPERATOR w s MOORE co
COMPLETED OCTOBER 22, 1970
LOCATION SW SE SECT 11. T.1SSM R 31W

LITHOLD6Y DESCRIPTIONS

|<^><2><d SILICIFI- 
|g»>q>>q| CATION
|»"*%"J SERICITI-

Vft CHLORITI- 
'<4 ZATION

CARBONATI-ZATION

Bnnmn

mlssm

x^^xxxxxxxxxxxxxxxxx

1̂̂̂̂
f^V^^'

A-:«:-:-:wA"A"

|
            

OVERBURDEN, glacial drift.

BASALT and tupp, hornpelsic b i ot i t i c to 
amphi bol i ti c, and sul p i de-ox i de-chert-s i 1 i cate chemical 
metasedi merits, with granite veins.

MIGMATITE, Quartz diorite veins and zones containing metabasa 1 t 
pragments

.
QUARTZ DIORITE

PIIGMATITE, quartz diorite with metabasa It inclusions

BASALT, hornpels

MASSIVE SULFIDE, tuppaceous, brecc i ated, with pyrrhot i te>pyri te and
a trace op cholcopynte

QUARTZ DIORITE , with abundant hornpelsed metabasa It

-151 TO



DEPTH (pt) 
-300
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-375 

-100 
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-150 

-175 
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-535 
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-575 

-600 
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-675 

-700 

-735 
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-775 

-800 

-825 

-850 
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-925 
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-1000

Fig. 33

DRILL HOLE Cl-83. SB
X SULFIDE LDCA 

I S S * ALTERATION LITHOLDGY

*x 4f m sm / ms *t sm s ms J*A

4j3^Sw?5^

X'*''.«''xx*x.«''w«''ir'ii

ms mt m sm s */ me sm s ms j» A

<&><&><&><&><&<&

c^^^^cg^

yli^gjji^gl

BDDDDDDODDODDODDDDDDDOOD 
DDDODOODDDDDDDODDODDODDD 
DODDDODDDDDDDDDDDDDDDDDD

BDDDODDaDDDDDODODDDDDODD 
000000000000000000000000

Doooooooooo6o5oooe6oo6oo

DOOODODDOOOODDOOOOOOODOO

ssssssssssssssssssssssss
ODDDDDDODODODDDDDDOODDO
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ALTERATIONS

ATOR TEXASGULf niNERALG AND PIETALG, INC |^^3 ̂ BWfiJf1" \//////'\ *~$$§^~

LETED DECEMBER 17, 1SS3 -3 '" T~
TION eu NE SECT as. T.IBIH R.azu r«****l ?ATTn?!TI~ (Si-i-i:^ SSSSSW"''* 1

DESCRIPTIONS
OVERBURDEN, glacial dr i pt

"""   --._

MAFIC TUFF and tuppaceous metased i mente, very p i ne- 
gra i ned to med i um-gra i ned, bad 1 y weathered, h i gh 1 y ch 1 or 1 1 1 c .

- "- - ~ MAFIC TUFF, crystal -1 i th i c, we 1 1 po 1 i ated, ond tuppaceoua 
metaaed i menfa, pal i ated, very pine-grained Gabbro ai 1 la 
in upper part .

__  - - MAFIC VOLCANIC BRECCIA, well po 1 i ated, with bomb-eized pme-gramed
c 1 aste in a tuppaceoue matrix Strong p 1 atten i ng and aheor i ng

VOLCANIC BRECCIA and tuppaceous metased i mente, p i ne to very 
pine-grained, variably altered with ep i dote, garnet, 
si 1 icate and carbonate. Trace disseminated pyr i te

GRAPHITIC METASEDIMENTARY ROCKS, tuppacoue, laminated and moss i ve 
po 1 i ated, with pyr i te prom trace to 10X local ly

IRON-FORMATION, thinly banded, hematite and magnetite, low 
s i 1 i ca

METASEDIMENTARY ROCKS, tuppacous, with intervals op crystal 1 i th i c 
tupp Medium to very-pine grained, traces op pyr i te, minor 
a 1 terat i on

QUARTZ VEINS 

QUARTZ VEINS

QUARTZ VEINS

QUARTZ VEINS 
1013 TD



Fig. 34

DRILL HOLE CON-1.
% SULFIOE

OPERATOR ' LEHMANN

COMPLETED- DECEnBER 11. 1993
LOCATION SE NU SECT. z\. T.IBEN, R sou

DEPTH (pt) ALTERATION LITHOLOGY OESCRIPTIONS

38

ALTERATIONS

kbq^d SILICIFI- [75j5j
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OVERBURDEN, glacial drift.

MYLONITE, gray ta greenish-gray, very pine-grained, thinly 
banded, highly sheared, several quartz veins and quartz 
augen with pyrite in centers.

GRAYUACKE, sheared and recrysta 1 1 ized, dark gray to 
greenish-gray, pine to medium-grained, thin bedded to 
massi ve .

  ~"~~ GRAYUACKE, most 1 y recrysta 1 1 t zed, p i ne-gra i ned.
massive, streaky S-C pabr i c, trace ta *1% pyrite

GRAPHITIC ARGILLITE, gray to black, very p i ne-gra i ned, 
laminated ta massive, highly sheared with pish haak polds, 
detached vemlets. Pyrite 5% to 8%

graphitic, troce to 3% disseminated pyrite and in quartz vein 

681 TD



Fig. 35

DRILL HOLE FT-3
% SULFIDE 

DEPTH ( Ft) |1|5 ALTERATION

39
ALTERATIONS

OPERATOR RIDGE MINING COnPftNf

COMPLETED AUGUST 17. l^7^.
LOCATION »c 23. T 1E8 Li R 36 N

LITHOLDGY _______________________DESCRIPTIONS 
-.^ ^ ^ J: OVER8UROEN, 9 loc.al Or,ft

'J.; ,' BASALT, very pine to pine-grained, with re I ict
>V ' amphibo Ie/pyroxene phenocrysts and locally abundant chI orite

pfw'.di jawfdi:utwfci:<tf . r r/ r /

aOgaOgS

;^og§og§ 

K^S|lo|a
toMSD§< 

Bl^f*

RHYOLITE BRECCIA, brown to gray, pragments are up to
several inches across. SuIpides trace to 2% as disseminations
in chI or111c matr i x.

1

i
si1
i

MASSIVE SULFIDE, pyrite with minor pyrrhotite as matrix 
between progments op rhyolite (up to 20% volume).

BASALT, pine-grained to aphanitic, chI orite alteration

MASSIVE SULFIDE, mostly pyrrhotite, some pyrite, with 
pragments op rhyolite.

BASALT, pine-grained to aphanitic

-625 TD



Fig. 36

DRILL HOLE FH1
X SULFIDE 

tpt) | g g g ALTERATION

40
ALTERATIONS

OPERATOR RIDSE MINING COMPANY.

COMPLETED JANUARY \z. 1373
LOCATION «ec 13. T 1S8. R 36

LITHDLD6Y DESCRIPTIONS

SILICIFI-
CATION
RICITI-ERICI

ATION

CHLORITI- 
ZATION
CARBONATI-

OVERBURDEN, glacial drifrt

OVERBURDEN, soprolite.

INTERMEDIATE VOLCANIC METASEDIMENT, pine to coarse-grained 
gray to gray green, weathered Interpormat i onaI congIomerate 
ot bottom op- un 11

CHERT BRECCIA, light gray to white, flattened, chert c I osts 
with hemotitic and jasperoid matrix.

GRAYUIACKE, b I ue-groy, immature.

CHERT BRECCIA, as above

CHERT BRECCIA, chert c lasts with limomte (apter pyrite) matrix.

CHERT BRECCIA, chert cI oats with hematitic ond jasperoid 
matri x

MASSIVE SULFIDE, mixed with mudstone, greenish-black, very 
pine-groined. Pyrite in laminae, some rounded disseminated grains.

GRAYUIACKE, i nterbedded with mudstone and i ntraporat i ona I conglomerate, 
coarse to very pine-grained. One poot massive sulpide layer at 
528 peet

VOLCANIC METASEDIMENTS, and tuppaceous sediments, pine-grained 
mudstone to coarse heteroIithic volcanic conglomerates, variably 
hematitic, with argi I I ic alteration

-615 TO



Fig. 37

DRILL HOLE FT-18
% SULFIDE 

DEPTH Ipt) _|_|_|_« ALTERATION

41
ALTERATIONS

OPERATOR RID6E MINIMS COMPANY.

COMPLETED JANUARY ia, 1973
LOCATION .ec. Zt T 1ST K R. 35 U

LITHOLOGY DESCRIPTIONS

SILICIFI- 
CATION
SERICITI- 
ZATION

CHLORITI- 
ZATION

.... CARBONATI- 
:i1 ZATION

$$&$&&
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yv. xv. xv. xv. xv. xv. xv. xv. xv. x-x. xv. xv. 
W 'x-x1 ls^i W 'X_N' 'x_\' !o! 's^ 'sjl If^t 's^i *s.<i

?&£&'£*
'/ '?/ '?/ %/ %/ '?,

OVERBURDEN, glacial dript.

MUDSTONE, thinly-bedded graphitic metamudstone with 
inter layers op argil lically altered, reworked pel sic tupps

MUDSTONE, massive, metamudstones inter layered with 
pel sic vo lean ic 1 ast i c sediments Interval op coarse pyr i te 
pramboidst?)

METASEDIMENTS, tuppaceous, pine-grained, light gray.

INTERMEDIATE TUFFS, lot ite-daci te, pine ta medium grained, with 
ch 1 or i te clots

METASEDIMENTS, argillaceous to tuppaceous, pine-grained, 
with i nter 1 ayered intermediate to pelsic reworked tupps.

-135 TO
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Fig. 39

DRILL HOLE HAO-2.

43
ALTERATIONS

X SULFIDE 
DEPTH lpt)| | I 9

OPERATOR LEHMANN

COMPLETED AUGUST iz, isez
LOCATION NW SE SECT 10. T.ISIN, R 3iw

ALTERATION LITHOL06YL_X I I IWU.WW I

><£^<£^<&^

DESCRIPTIONS

<a>ce><<

X X X
tt tt K * 

X X X

SILICIFI- 
CATION

SERICITI- 
ZATION

i^i^

CHLORITI- 
ZATION

CARBONATI- 
ZATION
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x flf *K ̂ K ' *^ 9? ̂ K '*' W £ T.A/V? rf T*ff*pj'TjF*

\**&\*1&l*&
*t}&J*^*£*<'J*s9isl*sJt

*' *?'*'*'*' *rs*'*' «"
/*tS4f SHf / igX W¥'*' W ̂
^T^T^7^'r^r-^7^'r^.ft,^} 
*M*J*WxvMt'k. f&M

V"A ^vv

AAAAA AA AAA AAAAAA

^vy«jvv

OVERBURDEN, glacial drift

MYLONITE, dark green to gray, garnet-bearing, pine-grained, 
well developed quartz augen, streaky chloritic shear bands

FELSIC TUFFACEOUS SEDIMENTARY ROCKS, light gray, pine-grained 
highly sheared, inter I am mated with dark green choritic bands

FELSIC TUFF, inter layered with graphitic metasedimentary rocks,
thin layers op graphite interbedded with medium-grained
lithic tupp. Graphitic layers contain irregular pods op pynte

FELSIC TUFF, medium to pine-grained, weak to moderate 
poliation, trace to 3% sulpides

GRAPHITIC METASEDIMENTARY ROCKS, inter layered argiI Iite and pelsic 
thin-bedded tuppaceous sediments with up to 4% disseminated pyrite

DIABASE, pine- to medium-grained, abundant chlaritic alteration

FELSIC TUFF, pine- to medium grained, massive to weakly layered, 
crystal 1 i thic tupp.

TO
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Fig. 40

DRILL HOLE HAD-3.
SSULFIDE 

DEPTH(Ft) ALTERATION LITHOL06Y

ALTERATION

LOCATION NW SE SECT 10, T 151N, R 31W

DESCRIPTIONS

KAOLIN |<^<^j SILICA CHLORITE

;^;^;J BIOTITE r*"*"-J SERICITE b::n : :r.:d CARBONATE
',-~',^',-~',\ m * *! n::i::i: :]

0 20 1O tD 90

-25

-50

-75

-100

-125

-150

-175

-200

-225

-250

-275

-300

-325

-350

-375

-100

OVERBURDEN, glacial drift

! TUFFACEOUS METASEDIMENTARY ROCKS, medium to very f me-gra i ned, 
ivv . ,^ . i weakly foliated to well laminated, weathered Minor sutfides

/ 
/

/ / GRAPHITIC METASEDIMENTS, thin layers of graphitic material 
( ' f separated by irregular pods of pyrite .

/ / ,' FELSIC TUFF, medium to fine-grained, weak to moderate Pol i at i on, 
i j I trace to 3% suIf ides

/ II
' ^ A " : II I GRAPHITIC METASEDIMENTS, as' above w i th ' I ess pyr i te 

iv^^r ^s^:^ ; . ;i

HI
II ! / PHYLLlTE, fine to very fine-grained, locally porphyrob I ast i c, 
\* ,' we I I layered and fol i ated

'tJ^X\ix<^ // / /
S. . "2V\ __ /&Z. \ \ I : !

4 N 'iJj*J j(\ ^ \/ ' ^ ;i '

"'/ , GRAPHITIC METASEDIMENTS, somewhat sen i c i ti'c, fine' to" very 
fine-grained, minor sulfides

FELSIC TUFF, f i ne-gra i ned, weakly layered or bedded, trace 
/ / to 3% suIfides

A"A"A"A"/| W TD 'DIABASE, medium "to fi ne-gra ined/porphyrTt i c "



Fig. 41
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ALTERATIONS

DEPTH (pt) 
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DRILL HOLE LN316-1 «s
% SULFIDE LOCA 

1 1 \ * ALTERATION LITHOLOGY
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mgjsiiig
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^ ̂  ̂  ̂  ̂  ̂i   1 1   1 1   1 1   1 1   i
ssssssssssssssssssssssssss

§||%S

#ss#$sss~$

A TOR ST JOE AMERICAN CORP. |<fecfe<l CATION ^//////\ ZATION
LETED JANUARY 26. 198-1 _l >'" " "^ 

TION SE NE SBCT.11, T 1ES, R 32 l»~«~*~»| jATlnij ~ LfiWivJ 7ATTnKJAT*~

DESCRIPTIONS
OVERBURDEN, glacial dript.

_..---"" MAFIC VOLCANIC ROCKS, pine-grained, amph i bo 1 i t i c~b i ot i t ic- 
----"" locally siliceous alteration

MASSIVE SULFIDE, pyrite with minor pyrrhot i te ond magnetite
Bottom increasing interbedding op chert and chlorite-magnet ite 
sediments.

___.---- CHERT, with disseminated pyrite and inter layered thin magnetite

.---"" IRON-FORMATION, chert-magnetite

. -    MASSIVE SULFIDE, pyrite with trace cha 1 copyr i te .

IRON-FORMATION, chert-magnetite
 -.._

FELSIC TUFF, pine to medium-grained, siliceous, biotitic, 
locally laminated, some rhyol i te porphyry.

MASSIVE SULFIDE, pyr i 1 1 c, 1 om i noted, with inter layered chert

-.---  FELSIC TUFF, pine to medium-grained, schistose, with some 
rhyo 1 i te porphyry, ond pine-grained laminated tuppoceous sediments

IRON-FORMATION, 1 om i noted, tuppoceous, magnet i te-su 1 p i de-s i 1 i cate-cher'

MAFIC FLOWS, generally pine-groined, variably schistose, 
amph ibol i t i c-chl or i t i c with minor mterbedded biotitic intermediate
to pel sic tupps

FELSIC TUFF, pine to coarse-grained, variably schistose, 
biotitic, si 1 iceous-seric i t i c, with inter loyerd su 1 p i de-chert layers

-- """ MAFIC FLOWS, and pillow breccia, pine ta coarse-grained, 
ch 1 or 1 1 1 c-omph i bo 1 i 1 1 c, sch i stose

 ---.-...

FELSIC TUFF, pine-groined, laminated schistose, biotitic 
Inter 1 ayerd cnert-su 1 p i de chemical metosed iments

MAFIC TUFF, pine to coorse-groi ned, inter layered with pel sic 
metatupp variably silica-altered, biotitic, amph i bo 1 1 1 i c, and chlontii

-661 TD
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Fig. 42 ALTERATIONS
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55S5SS53SSSSSS5S55SSS2S

ATOR ST JOE AMERICAN CORP ^3 IST ^M^^
LE.TED FEBRUARY IE. isei '      3 i "i
TION su NE s.ct 11 T IBS. R 32 |v***j zATioJ11" ¥*^\ zftTioT11'

DESCRIPTIONS
OVERBURDEN, glacial dript. 

MAFIC VOLCANIC ROCKS, pine-grained, schistose, amphibol 1 1 ic,
plows with interbedded vol cani c last ic layers

CHERT, laminated, inter layered and disseminate pyrrhotite and 
ox i de-s i 1 i cate i ron-pormat i on

FELSIC TUFF, pine-grained, locally schistose.

MAFIC VOLCANIC ROCKS, pine-grained, b iot i te-seri ci te, 
chl or i te-amph i bo 1 i te alteration Flows and volcanic last ic 
layers

FELSIC TUFF, pinely laminated, silica-altered 

MAFIC TUFF, pine-grained, chl or it c

FELSIC TUFF, pine-grained, silicipied.

MAFIC VOLCANICLASTIC ROCKS, pine-grained with a minor volume op plow r< 

-611 TO
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Fig 43

DRILL HOLE hUD-1
% SULFIDE 

DEPTH ( Ft) | | J g ALTERATION

47
ALTERATIONS

OPERATOR : AMSELCO
COMPLETED FEBRUARY 3, issz
LOCATION SE NE SE SECT 12, T. 1SS. R.

LITHOLOGY DESCRIPTIONS

SILICIFI- 
CATION
SERICITI-

CHLORITI- 
ZATION
CARBONATI- 
ZATION

.w.. OVERBURDEN, glacial dnipt

GRANITE pegmatite and oplite, with tourmaI ine-quartz-caIcite 
veins.

MAFIC VOLCANIC ROCKS, pine to medium-grained, locally 
plagioclase phyric, and biotitic.

CHERT, w i th d i ssem i noted and pyrite I aminae.

IRON-FORMATION, pie-grained, magnetite-chert-suIpide, bedded

MAFIC VOLCANICLASTIC ROCKS

PYRoXENifE SILL, coorse-gra i ned

MAFIC FLOWS, pine to medium-grained, local ly si I icipied and potash 
and sodium alteration, mapic graywacke top 10 peet op unit.

r coarse-grained si II

MAFIC FLOWS, very pine-grained, variably biotitic, i nterbedded p I ow-tof 
breccias, and map i c tupps

PYROXENITE, coarse-grained sill

MAFIC VOLCANIC ROCKS, pine- to medium-grained, with several 
thin magnetic iron-pormatian and chert layers.

-611 TO



Fig. 44

DRILL HOLE HED-1

48
ALTERATIONS

% SULFIDE

OPERATOR ftMSEuco
COMPLETED FEBRUARY 3, issz.
LOCATION NU NU SECT. 32. T.

ALTERATION LITHDLDGY DESCRIPTIONS

,       SILICIFI- 
[gfrcfc^ CATION
!« «-«-J SERICITI-

V//////A CHLORITI- 
\S,';'///,\ ZATION
pg^pn CARBONATI- 
fei^iiiin

n miH

<^J> <^J> <^J> <^J> <^J> <§ 

<^J> <^J> <^J> <^> <^> Cg 

<^J> <^J> <^J> Qj> <^J> <g 

<^J> <^J> <^J> Qj> <^J> <^

<^J> <^> <^> <^J> <^> <g 

<^> <^> <^> <^> <^> <§

<^J> <^J> ̂ j^j <^> Cg 

Cg> Cg> Cg> Cg> CgJ> Cg

cg> cg> cg> cg> cg> eg

eg> cg> cgjCg^ cg> eg 
cg> cg> cg>cg> cg> eg

^Sfe^Bfc <fe& >&fc *fek <

r l-1 r l-1 r l-1 I'-l TJ r i 

' * L ..J L ..J i i L  ,,j

            =

^|||||||^

*'_'_ ~t ' * r l-1 r i r i

r l-1 r l-1 r l-1 *'_'_ ~r ' *

' » ' » *" "1 r ' -1 r ' -1 

1=3 CTD ^^ ^^ C^3

    i i   ' c=3 m c=3

Illlll

OVERBURDEN, glacial dript.

_..---"" FELSIC VOLCANIC BRECCIA, dark gray c lasts op pink 
...--"'" k-peldspar in tuppaceous matrix. Highly depormed 

Scattered intervals have been epidatized. Entire unit 
silicipied Base ap unit contains 70-95% magnetite.

IRON-FORMATION, magnet i te-su 1 pi de-chert-s i 1 icate, with locally 
brecc i ated

MAFIC FLOW, abundant pillow c lasts, inter layered with thin 
magnet i te i ran-parmat i an and pyr i te 1 ayers .

FELSIC TUFF, pink and white peldspar phenacrysts in dark 
gray tuppaceaus matrix Highly depormed.

BANDED IRON-FORMATION, inter layered with mapic tupp (?) horizons 
and minor massive pynte layers containing trace op cha 1 capyr i te.

FELSIC TUFF, with 30-10% phenocrysts ap plagiaclase, 
k-peldspar and minor quartz

-511 TO



Fig. 45

DRILL HOLE MMD-1
X SULFIDE 

DEPTH (pt) | | g g ALTERATION

49
ALTERATIONS

|q>><a>cd SILICIFI- V//////A CHLORITI
nnM_. crcn ft"SE1-c° k><S>3 CATION Y//////A ZATIONCOMPLETED 3/13/92. ' ^ ' ^
LOCATION SECT 25. T 158M. R SIN |V*"*j ZATIONTI"

LITHOLOGY _____________DESCRIPTIONS
OVERBURDEN, glacial dript

BASALT FIOWS, massive and pillowed, very pine-grained, locally altered, 
veined and fractured Epidote and garnet in pillow rinds. Fuchsite 
and sericite alteration along lower contact

GRAYWACKE, fine-grained at top Of interval grading downward ta 
mudstone

*.*'£ CHERT, or silicipied tupps, banded, with pyrrhot i te, pyr i te and 
<̂ $> <^f C " --._ minor chalcapyrite as laminae ond stringers.

PILLOWED BASALT FLOWS, with minor tuff intervals

^ & ^ ^ ^

GRAYWACKE, and 1 inch chert layer, fine-grained, poorly
developed grading Some pyrite and chalcopyrite disseminated and in
thin Iayers

BASALT FLOWS, paarly preserved sparse piI Iaws

GRAYWACKE and interbedded mafic tuff, very pine- to coarse-grained

BASAL f ""FLOWS "as ' above ' ' ' ''"""        - -              ' ' ' "' "         -   -     --- --    -   -       -   

BASALT FLOWS, medium-groined, thin inter layered chert layers

CHERT, massive and banded, with thin interbedded mapic tuff. 1-2% diss 
and sparse laminae op pyrite, pyrrhotite, and chalcopyrite.

PILLOWED BASALT FLOWS, with minor siliceous metaoedimento

-559 TO



Fig. 46

DRILL HOLE MOD-1

50
ALTERATIONS

DEPTH (pt) Jg
% SULFIDE

a a 9 5

OPERATOR ftMSELco
COMPLETED FEBRUARY n, isaa
LOCATION SE SUI SECT. 11, T.158 H R 31 N

ALTERATION LITHOL06Y DESCRIPTIONS

SILICIFI- CHLORITI-

nra SERICITI- n=T=^*n CARBONATI-
,*»«J ZATION ri'i^il ZATION

-25

-50

-75

-100

-125

-150

-175

-200

-225

-250

-275

-300

-325

OVERBURDEN, glacial drift

PILLOWED BASALT FLOWS, pine-grained, silicified.

MAFIC MIGMATITE, pine-grained metabasalt paleosome, quartz diorite 
neosome Pyrrhotite and pyr i te (up to 5%) replacing interpillow tupp

-376 TO



Fig. 47

DRILL HOLE hQD-2
X SULFIDE 

DEPTH ( Ft) ! § 2 5 ALTERATION

51
ALTERATIONS

OPERATOR ftnsELco
COMPLETED FEBRUARY zz. iaaa
LOCATION SE su SECT 13, r.isa. R

LITHDLOGY DESCRIPTIONS

SILICIFI- 
CATION

«"«"»"J SERICITI- 
* * *J ZATION

CHLORITI- 
ZATION

CARBONATI- 
ZATION

j$H Sgg

il

;>%$M

A A A A A A A t A A A A

^A *>.^^A *>. A *>.
A ^. A ^. A ^. A ^. A ^ A ^
^^^^ *^^

*t'*t'*t'*t'* t'*%
4, 4, 4, 4, 4, 4, 
****** ̂

A A A A A A A A A A A A

OVERBURDEN, glacial dr i pt .

___-- """'" MAFIC TUFF, p i ne to med i um-gra i ned, with i nterva 1 s op 
local pine to coarse-groined map i c contaminated quartz diorite 
in veins

"---.._

CHERT, mterbedded with, thin, pine-grained pelsic and map i c
tupp layers. Pyrrhot i te, pyr i te, and sphalerite layers in chert.

MAFIC VOLCANIC ROCKS, migmatite, with coarse-grained 
granod i or i te neosome.

CHERT, with mterbedded pine-grained graywacke, locally 
d i srupted bedd i ng .

GABBRO, medium to coorse-gra med, m i gmat i t i c with 
pegmat i t i c neosome containing tourmaline.

_..-""'" CHERT, mterbedded with layers containing pyr i te, pyrrhotite, 
and m i nor cha 1 copyr i te

GRAYUIACKE, pine- to medium-grained, graded, with minor 
map ic tupp intervals

-422 TO
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Fig. 48

DRILL HOLE HSD-1
% SULFIDE 

DEPTH (p-t) | g g g ALTERATION

52
ALTERATIONS

OPERATOR
COMPLETED FEBRUrtRY zz, laaz
LOCATION SE su SECT 11. T.IEB,

LITHOLOGY DESCRIPTIONS

|<s><a><3 SILICIFI- 
|<e><3><3 CATION
|«"«"«"W SERICITI-

CHLORITI- 
ZATION
CARBONATI-

I^B

! 

I Z.Z.Z.Z.Z.Z D3C

: z:z z:3: z:z 3: a 
z.z-z z z:z.z i 
: z:z:z:z:z:z z.3 
ziz'Z'z z:z z-z 
: 3:: 3:: 3:: 3: i:3::i.3 
3;-z3::3::3c-i.3::3: 
: z:z:z.z z.i.z'.T 
i.iii.miz z:z

z:3::a:-3:-z:z 1:3: 

i 3:.z.z:i i 1:1 

3: : 3: : 3:   3: ' 3: : 3: 3; 3:

^!^<jkj^<\uir<ak

Bpfxfs
gfSDpp: 
B|^|S 
®@^ 
B|SDp|S
;op§o|S

OVERBURDEN, glacial dript.

BASALT FLOWS, with inter layered tuf-f-aceous inteplow sediments 
with veinmg and 1 poot chert intercept at SOB peet Amph i bol i te 
grade metamorphi sm

BRECCIA, mapic, cemented with chert, carbonate, and pyrrhot i te

MASSIVE SULFIDE, pyrrhot ite and pyr i te

BASALT FLOWS, PILLOWED, pine-grained, with calcite veins and 
minor thin chemical sediment interbeds

-618 TD



Fig. 49

DRILL HOLE R-Z-Z.

53
ALTERATIONS

% SULFIDE 
DEPTH ( Ft) JMLJ*

OPERATOR
COMPLETED
LOCATION

HUMBLE OIL AND REFINING CO.

SEPTEMBER 18. 1BSB

NE SECT 21. T 1S9N. R. 27W.

ALTERATION LITHDLDGY DESCRIPTIONS

:ARBONATI- :ATION

OVERBURDEN, glacial dript

Graph its

MASSIVE SULFIOE, interIoyerd with chert, pine to 
very pine grained SuIpide ie massive to 
sem i-mass i ve pyr i te, coarse-grained at tap, 
pine grained toward bottom.

GRAYWACKE, very pine ta medium-grained, massive with paint 
and irregular banding Massive graphite with thin pyrite 
streaks prom -152 to -159. Traces disseminated sulpides 
throughout

FELSIC VOLCnNICLASTIC ROCKS, very pine ta medium- 
grained, paintIy banded ta laminated. Pyrite and pyrrhotite 
disseminated and in thin discontinuous bands ta 10*. Traces 
ap chaIcopyrite and spa Ier i te

GRAYWACKE, very pine ta medium-grained, sem i-mass i ve, 
paintly banded and mottled Numerous irregular calcite 
veinlets, occasional thin quartz veinlets Traces op 
disseminated pyrrhotite ana chalcapyrite Dacite intrusion 
prom  355 ta -365, medium to coarse grained

Dac i te i ntrusi vs

GABBRO, pine to medium-grained rack with gradationaI 
contact Minor pyrite, pyrrhotite and chaTcopyrite

P 

t

____________P
4»»>-

GABBRO, coarse-grained, massive, ocass i ana I schistose 
chIaritic bands. Occaeiana I thin beds op very pine-grained 

A~A~A~A~A~ graywacke. Sulpides in trace ta minor amounts

4^4^4^4^4^V 
** IV4>4>4>4^

-*"+"+"+*+*-*"*

Graynocks

Gra/nockE 

4;4»^4^

    ^--"" GRAYWACKE, med i um-gra i ned, h i gh I y amph i ba I 111 c . 

763 TD



Fig. 50

DRILL HOLE R-3-1 s?
X SULFIDE LOCA 

11*5 ALTERATION LITHOLDGY

mm

<^> <S> <S> <^> <^ 
<^> <S> <S> <^> <£ 
<^> <S> <S> f >̂ <£ 
<^> < >̂ < >̂ f >̂ cj

<^> < >̂ < >̂ <^> <^ 

<^> < >̂ < >̂ <^> <^

<^> < >̂ < >̂ <^> <5 
<^> < >̂ < >̂ <^> <£

v^v^v^v^v^v^v^v^

54
ALTERATIONS

ATOR HUMBLE OIL ftNO REFINING CO [<l>2>cl CATION \'','','',''//\ ZATION

LETED APRIL 11, 1B70 I       -3 X""",^

DESCRIPTIONS
GRAYWACKE, pine-grained, gray, mostly massive with rare thin-bedded 
intervals sections

PILLOWED BASALT FLOWS, greenish-grey, very pine-grained, 
with occasional intervals contain ng plow-top breccias and map i c 
vo I can i c I ast i c rock a .

FELSIC TUFF, very pine-grain dark grey-black, thinly 
laminated, contorted, cTasts, slumps Slightly graphitic. 
Pyrrhot i te, pyr i te, and minor chalcopyrite in thin streaks, 
b I ebs, c I ots

GRAYWACKE, pine-grained, gray, variably graphitic, massive ta thinly 
laminated, minor interbeds op light gray sandy layers and 
dark gray very pinr-grained bands. Pyrrhot i te is in rare thin massive I 
irregular patches, and thin streaks. Pyrite is pinely disseminate

-553 TD



Fig. 51
DRILL HOLE R-5-1

X SULriDE 

1 § 5 £ * nLTERnTION

55
ALTERATIONS

OPERATOR- 
COMPLETED 
LOCATION

LJMOLE OIL ANO REFINING CO 

E SECT ZB. T IKS, R.ZS.

LITHOLOSY DESCRIPTIONS

rrl-

I !

s®®®
OVERBURDEN, glacial dr i pt

BASALT FLOWS, p i ne gra i ned, mass i ve To pa i nt I y banded, w i th 
a I-tered ch I or i T i o I ayene . InTer I ayered wi-th map i c 
 fupp M i non pyr i re and pynrho"f i-fe as d i ssem i na"f i ons and 
~th i n bancds .

MAF"IC GRAYWACKE, p i pie 
pyr* i ~te and pyr-r-ho't i "to,

ed i um   gn 
or- ser~ i c t

d i ssem i no~ted
i cx and a I  ter-af i on .

GRAYUIACKE, very pine to med i um gna i ned, pa i nt I y banded with
graphitic and thin chI oritic zones. Thin bands, vein lets,
ond disseminated pyrrhatite and pyrite to ZOX, with trace chaIcopyrite

MAFIC VOLCANICLASTIC ROCKS, pine-grained, very thinIv laminated to 
massive. Pyrrhotite is disseminated and laminae witn minor 
pyrite and a trace op chaIcopyrite.

GRAYUIACKE, p i ne gra i nsd, maes i ve to thinly laminated with 
graphitic zones Pyrrhotite and pyrite as stringers, bands, 
and patches up to 15X. Trace chaIcopyrite and sphaIer i te



Fig 52

DRILL HOLE R-5-Z
X SULFIDE 

DEPTH (pt) S 8 ? 5 ALTERATION

56
ALTERATIONS

OPERATOR HUMBLE OIL ftNO REFINING CO. .

COMPLETED DECEMBER i. 1939
LOCATION NU sw SECT, ze, T.IBB, R.ZB.

LITHOLD6Y DESCRIPTIONS

|<^><S><<
!*""*""»'"» 
I * x *

CHLORITI- 
ZATION

CARBONATI- 
ZATION

O^O^O^C

<S> <S> <S> <S> < 
<S> <S> <S> <S> <5
<s> <s> <s> <s> <s
<S> <S> <S> <S> c<
<S> cS5 <S> <S> <^
<S> <S> ^S5 <S> c5
<s> <s> <s> <s> <^
<S> <S> ^S5 <S> ^ 
<S> <S> ^S5 <S> < 
<S> <S> ^S5 <S> <i
<s> <s> <s> <s> <
<S> <S> ^S5 <S> < 
<S> <S> ^S5 <S> ^ 
<S> <S> ^S5 <S> <5 
<S> <S> ^S5 <S> <5 
<S> <S> ^S5 <S> < 
<S> <S> ^S5 <S> < 
<S> <S> ^S5 <S> <5

OVERBURDEN, glacial dript.

PILLOWED BASALT FLOWS, pine-grained, massive to paintly banded, 
inter layered with map i c vo Icani c 1 ast i c rocks Minor sulpides as 
disseminations and thin bands

GRAYWACKE, very pine to pine-grained, thinly laminated.
graph i t i c, eer i c 1 1 1 c, some m i nor su 1 p i des .

GRAYWACKE, very pine to medium-grained, massive to strongly 
laminated, variably graphitic, biotitic, and ch Ion tic.

-633 TD
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Fig. 53

DRILL HOLE RL-25
% SULFIDE 

(pt) | | | 5 ALTERATION

57
ALTERATIONS

OPERATOR
COMPLETED
LOCATION

EXXON CO

FEBRUARY ai. 1B73

NW NW SECT 36. T 161N, R. 33W

LITHOLOGY DESCRIPTIONS

<^>cg>q SILICIFI- 
CATION
SERICITI-
ZATION

 ^l^l^l^l
::z:z:z :
F : J= ;;"I

CHLORITI- 
ZATION
CARBONATI-
7ATTnW

OVERBURDEN, glacial drift

METASEDIMENTS, tuppaceous, weathered, earthy hematite-rich bands
with minor specular hematite parallel ta bedding. Metasediments
are pine-grained, grey-green, irregularly banded, with minor quartz ve

flYLONITE, prom tuppaceous metased iments Entire interval is 
sopt, porous, vuggy, with occasional c lasts in a tuppaceaus 
matrix. Minor stringers op gabbro and abundant siderite near 
base

GRAPHITIC METASEOIMENTARY BRECCIA, tectonic, with the interval prom 
-617 ta -62*1 being nearly pure graphite. Abundant pragments ap quartz 
veins Minor disseminated pyrite with up to 2ppm Au

MYLONITE, prom graphitic metasedimentary rocks, highly polded 
Trace calcite and pynte and slightly anomalous gold

BANDED IRON FORMATION, magnetite and hematite mterbedded 
in thin bands with cherty intervals. Strongly magnetic. 
Much quartz veming, some granite stringers. Ban 
replacement prom -658 to -65B 5.

ded pynte

METASEDIMENTARY ROCKS, dark green, tuppaceous, numerous 
polded quartz veins and baud in

715 TO



Fig. 54

DRILL HOLE RL-31
X SULFIDE 

DEPTH (ft) | 5 ? 5 ALTERATION

58
ALTERATIONS

OPERATOR EXXON co
COMPLETED MARCH a, 1873
LOCATION SE NE SECT 1C. T.1SON, R 31UI

LITHOLDGY DESCRIPTIONS

SILICIFI- 
CATION

|»"*'l«-J SERICITI- 
,»,*,» ZATION

V//////A CHLORITI- 
\'//////\ ZATION

CARBONATI- 
ZATION

1^-^^. NJX.X'^. NJX.X'^.l><£&«£&«£^ 

H£S32Sa»fjVS-X^. NiN-X^-NiX-^A-^Ni

»>-^^N^.>JX_^^IX .NJ>WX^X .

k^*£&:s£fc 
$ 

&&ld?M<\

OVERBURDEN, glacial drift.

GRAYUIACKE, tuf f aceous, th i ck I y bedded, gray to gray brown 
Strong flattening and poorly deve oped S-C texture Sparse 
graphitic intervals Calcite bands below -338. 
Intrusive stringers Of gabbro near bottom

GRAPHITIC METASEDIMENTARY ROCKS, laminated, with wisps, stringers, and 
graphite throughout Trace pyrite

METASEDIMENTARY ROCKS, tuffaceous, minor carbonaceous material

BASALT FLOW, with psuedomorphs of swallowtail pyroxene. Locally 
amygdulor

GRAYUIACKE, massive with no obvious bedding. Minor calcite 
ve i n 1 ets, trace pyrite.

TD



59
Fig. 55

DRILL HOLE RL13-1.
ALTERATION

XSULFIDE 
DEPTH(rt) ALTERATION

LOCATION

LITHOLOGY

NW NE SECT 8, T 151N, R 30UI

DESCRIPTIONS

x
X£k X£k

x

/ / / i x ^ x

/£*.

/^T
xz\ xz\

V ^/ '*/ /^ / /I, / x^
/Z\ XZ\ /2\

1 / x 1̂ / x*1 /
^/^/x^
XZ\ Xd. X£k
j  qj ^ki 
XK ^ XK ^ XK 

x

^T^T
x.£k /z\
i /Mx^x^'
X£k Xd. '

TuFF

TuFF

TuFF

Brecc i a

TuFF

922 TD

METASEDIMENTARY ROCKS, mostly rme-grained with beds varying 
from very thin laminations to several feet thick. Thin 
tuffaceous beds occur at intervals Graphitic interval below 
-313 with traces of pyrite and sphalerite

riYLONITE

MYLONITE

GABBRO, possibly a flow unit, fine-grained at upper contact
and med i urn gra i ned at lower, cut by many ca | c i te ve i n I ets,
trace to 1% pyrite Possibly a massive mafic flow

RHYOLITE BRECCIA, c I asts of quartz-feldspar porphyry, aphan 11 i c 
rhyoIite, and sparse mafic cIasts in fine-grained tuffaceous 
matr i x. traces of d i ssem i noted pyr i te, chaTcopyr i te, pyrrhot i te 
and sphalerite (to 1%) r r r

GRAYUACKE, very fine to fine-grained, gi~ay to gray green, with 
alternating thin beds of slates, minor tuffaceous zones; traces 
of pyrite, cha I copyr i te, and ca I c i te veins. Top is down based 
on grading
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. a. c n ô o a < _

. D ta

-+
-D

O
 M c 
r~

a 
c

 
 m

. 
- 
a

3 n 
CD

cr
co

n 
3>

a 
r~

T
 -

<

D
 "

*!
1 Q

 
p
~

" c
O

 C
O

(0 "^
1 o 

  >
n 

-
3
 3

(1
 (

1
a.

 i to  +
 n

o 
a

D
 - Q 
n

 
 n

- 
a.

H
"

n <
 Q n 
n

- 
o

a 
 

u

-^ n r to
 

n n  
 i

cr **
1

^  T
)

»
 .

D re (O Q ~ 3 re p
. 3 0 (A U) « < re

? 
a
a
a
a
a
a
a
a
a
a
 o

a
a
a
a
a
a
a
o
a
a
a
a
a
a
a
a
a
o
 

v 
a
a
a
a
a
a
a
a
a
o
o
a
a
o
a
a
o
o
a
a
o
a
a
a
a
a
a
a
a
 

r 
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
o

a
a
a
a
a
o

a
a
a
 

, 
a
a
a
a
a
a
a
a
a
a
a
a
o
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
 

(, 
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
 

( 
a 
a
a
a
a
a
a
a
a
a
a
 a

a
a
a
a
o
a
a
a
a
a
a
a
a
a
a
a
a
 

K 
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a

> 
a
a
a
a
a
a
a
a
a
a
o

a
a
a
a
a
a
a
o

a
a
a
a
a
a
a
a
a
a

/ 
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
 

/ 
a
a
a
o
c
a
a
a
a
a
a
a
a
a
a
a
a
a
a
o
a
a
a
a
a
o
a
o
a

v 
a
a
a
a
a
a
a
a
a
a
a
a
o

a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a

\ \

u 
-n

~- 
.|T

I
 
 j~

~
- 

to
 

n 
n

re 
n

0 c 
<

in 
o

- 
r~ o

""
 2

1
r
+

H
re 

n
n n
 o

o
0
.3

)
" 

m
 

n
r 

n
«-

f 
3

»
I
J
 

 o
 ~

n
N

<
 
_

 .

T
 D - 
re

 4 re 
^*

1 
O

-o v;
 n n 
o

n 
Q

0
 (

A
- 

i
H

O
J

re 
T o

n 
- 

D-
D 

re 
re

n 
a.

 
.4

-

3 0 n X

 ^
in

D 
 * 

re 
M

1 
0

ID n 
 
 <

Q
C 5 
 * 

rt* a "
tj

*
..

n 
D

U
 

1
-t

o
o 

n o
3

 -
 

re 
D

<+
 n

o
p
.

re O
.W - 
n

3
 D

"
re 

- 
D

 U
^*

t>
 r

+ o
 
 U

Q
 (

D
X (D 

r
T

 - u 
-+ }_

* o
 o

jg >
^

^
^
 ^

,

 V
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Fig 57
DRILL HOLE T20-1

% SULFIDE 
DEPTH l rt) § g g g ftLTERnTION

61
ALTERATIONS

OPERATOR 
COMPLETED
LOCATION

HUMBLE OIL 
J«NU«RT 31. IS
BE BU S«e=T IS T IBS N. R 3T U

LITHOLOBY DESCRIPTIONS

SILICIFI- 
CATION
SERICITI- 
ZftTION

ONATI- 
ON

»%aM

/&.' /&.' /&*' /&*' /&.'

OVERBURDEN, glacial dri ft

MYLONITE, banded w i-th abundarrt sen i c i ~te and chloride Pro~to I i -th 
pel sic tupp Becomes ptner-gratned with depth

GRAYUACKE, and tnterbedded pine-grained, chlaritic tupps
Unit is distinctly bedded. Pyrite occur ae dieeeminatione and coatings
on bedding pI ones

BRECCIATED TUFFACEOUS METASEDIMENTARY ROCKS with abundant graphite

GRAPHITIC METASEDIMENTARY ROCKS, thinly bedded, lenses and patches ap- 
pyrite (to 5%)

METASEOIMENTARY ROCKS, 
in upper pIve peet

5 gra i ned, ch I or i 11 c, with abundant graphite

-835 TD



Fig. 58
DRILL HOLE TIT-3.

62
ALTERATIONS

% SULFIDE 
DEPTH (ft) 1 § g g

OPERATOR LEHMANN

COMPLETED SEPTEMBER z.
LOCATION su SM SECT

ALTERATION LITHOLOBY DESCRIPTIONS

SILICIFI-

»" *'* H SERICITI- 
* * *] ZATION

:HLORITI- ZATION
CARBONATI- 
ZATION

1

1
 i HI H

11Hi H

111
iHsisli

life

z:z 3:.3::z:z z.3:

<-e> <-£> <-£> ̂ £> <-£> <^ 
<^><S><^><^><^><<»

c^c^c^c^c^cg 
<^><S><^><^><^><^ 
<^><S><^><^><^>^»
C^j C^> C^j C^j C^j <§

*A.A.A A A.A.A A A A A A A

(_.., j f v :n *"" "* L   --i f v :n c
^~~' t~^) r -i cm F~~* 

(-.., J f V "1 f '" "i I, ' f V "1 I
(-...,, j (-..,,, j (_...,, j ^"""t f v :n'   ' I   1 '   > '   > I   ' t
f V "1 Li Li d' "* t  ...i

u... j f v :n (_...,, j t_- ...i rv :n i
(-.. . J t  ...i t_- ...i Li LJ [

(_.., j rv :n *"" "* ^ "t (-.., j
LJ r 1; 1 "i r1 " 1 "i ^""» r 1; 1 "i

cm c=3 tm i   t C=D c 
C=D era era m tm

r^~* r  n F  i F  I r  n [

      ̂      

tm tm i   « C^D tm
'"" "* '"" "* *-- '-.''? L1^ *"" "* 

CV !TI f '" "i LJ LJ r"_' "i [
C=D cm tm c^ era 
cm ci3 cm cm cm c 
cm cm cm m C=D
t^ C^ C=3 C=3 C= I

c... J f v :n f v :n *"" "* (-.., j [
>~""' '~""' f '" "i r "-^ t~""»

        ̂     .

era era t=i csa c=i

iiiiiiliiiiiiiiiiiiiiiii
A A A A A A 
AAAA AAAAAAA A

OVERBURDEN, glacial drijrt

BASALT, mostly fine-grained, massive to el 1 isoidal (pi 1 lows?), 
amygda 1 o i da 1, highly fractured and veined, moderately ta strongly 
altered with ep i dote and minor calcite, trace to 3% pyr i te . 
Porphyritic intrusions at -236 and -316

BASALT, fine-grained, amygda 1 01 da 1, strongly streaked and 
layered, probably pillowed Distinctive interval of flow-top 
brecc i o

IRON  FORMATION, lean, si 1 i cate  r i ch, very fine to medium-grained, 
we 1 1 1 ayered and banded, w i th a 1 ternat i ng 1 ayers Of ca 1 c i te, ep i dote, 
and ch 1 or i te Crass-cutting calcite layers Variably ond 
sparingly magnetic.

BASALT, amygda 1 o i da 1, medium to very fine-grained, altered 
and 1 oca lly silicified, genera 1 1 y streak ed or weak 1 y 
po 1 i ated, trace to 3% pyr i te .

IRON-FORMATION, generally we 1 1 - 1 ayered and banded, mixed 
with mafic tuffacous material, abundant ep i dote, trace 
pyr i te

BASALT, amygda 1 o i da 1 and brecc i ated, some flow tops, altered 
and locally silicified and foliated Trace to 2% pynte

IRON-FORMATION, mostly fine-grained, laminated and banded or 
pragmental, highly magnetic

MASSIVE SULFIDE, pyrrhotite, pyr i te, laminated, locally disrupted, 
or massi ve.

MAFIC TUFF, with abundant carbonate, ch 1 or i te, and sil i ca 
alteration. Up to 10% magnetite

-" CHERT, fine to very fine-grained, massive to laminated. 
Abundant calcite and magnetite in upper part of unit
associated with overlying iron-formation 

836 TD



Fig 59

DRILL HOLE UBD-3

63
ALTERATIONS

DEPTH (pt)
X SULFIDE 

I I 3

OPERATOR BMP
COMPLETED MAY 21, 1999
LOCATION Sect Z9, T

ALTERATION LITHDL06Y DESCRIPTIONS

SILICIFI- 
CATION

SERICITI- 
ZATION

CHLORITI-

CARBONATI- 
ZATION

[
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 *  ^ *  *   *  -P <f
4, 4, 4, 4, 4, 4, 

4444444
^^K-K-K-K^K

 f "f "f "f "f "f ^

444444Jk K K K K K K K K K K K
N ^ ^ N N N V 
4 4 4. 4 4^ 4

 f "f "f "f "f "f ^
4. 4. 4* 4* 4. 4.

 .T'  .T'  .T' i,^  .T'  .T' i. 
^ ^ ^ ^ ^ ^ ^

4 4 4 4 4 4
+ + + + + + *
4 4 4 4. 4. 4. 

+ + + + + + *
444444 

+ + + + + + +
4, 4, 4, 4, 4, 4,

* * + * * * -*
444444_K K K K Jk K K K K K K J

^ ^ ^ N N ^ V
4. 4. 4, 4. 4. 4. 

^ +   * -f ^   ^ 4
A A A A A A

.T' .T' .T' .T' .T' .T' . ^ -f -f -f -f -f <f 
444444 

+ + + + + + 4
A A A A A A

JV .T' T' -T' .T' .T' 
 f ^ -f -f -f ^  *

444444  j» Jb- Jb-  &  J» J>- ^
N ^ ^ N ^ ^ ^

444444 
+ + + + + + *
444444Jk Jk Jk K Jk Jk J,

N ^ ^ N N N N

444444 
* + +   + +   + 4
444444 

+ + + + + + *
444444 ^_^_^^_^^ji'T 'T 'T 'T 'T 'T N

444444^ + <i +  +   * ^
4, 4, 4, 4, 4, 4, 

Jk Jk Jk Jk Jk Jk Jl'T 'T 'T 'T 'T 'T "T 
4, 4, 4, 4, 4, 4,

+ + + + + + 4
4_ 4. 4_ 4_ 4_ 4.

i,^  -T' i.^  .* *.* *.* >. 
 f -f -f -f -f -f "J1

444444 jk^jk jk .b, .kT jk jiN ^ ^ ^ ^ ^ ^r 
444444

Jk Jk Jk Jk Jk Jk Js
N N ^ N N N V

444444 Jk K K K K K V K K K K K
N ^ ^ N ^ ^ N

4, 4. 4, 4, 4, 4,
Jk K~ ̂ , Jk Jk Jk J,
'T 'T 'T 'T 'T 'T ^

4. 4. 4, 4, 4. 4.
^ ^ ^   ^ -4 -4 4
4 4 4, 4 4 4

* 4-4 4 -4 -4 4
A A A A A A

*.* *.* *.* *.* *.* *.*  .44-4-444-4 
444444

* 4 4 4 4 4 4
^^_K^K^K^>,> f -f -f -f -f -f 4 
444444 

4444444 
444444 

4444444 
444444 

* 4 4 4 4 4 4 
444444 

^ 4 4 4 4 4 4
^^K^K-K-K-K 

 ^ ^ -f -f ^ ^ -^ 
444444

+ + + + + + *
444444 

+ + + + + + + 
444444 

+ + + + + + +
444444

Jk J^ J^  &  &  J^ J>*r *r *r *r *r *r ^r 
444444 

^ 4 4 4 4 4 4
444444 

^ 4 4 4 4 4 4

OVERBURDEN, glacial dript

PORPHYRITIC METAGABBRO, porphyritic, intruded by granite.

'"   --

PORPHYRITIC METAGABBRO, gray, massive, 20-30% Massive with minor
carbonate pilled practures Traces op disseminated pyr i te and
magnetite throughout hi nor pyr i te along practures No 
alteration, moderately to strongly magnetic throughout

-573 TD
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Fig. 60

DRILL HOLE VAN-3. °P"«T°R  
LOCATION NE SE SECT 11. T 150N, R . 31W

DESCRIPTIONS

ALTERATION

XSULriDE 
DEPTH(Ft) ALTERATION LITHOLOGY

SILICA Y/////A CHLORITE
\s / // / s\

SERICITE t::r.:r.rri CARBONATE

ZQ "0 &0 BO

4444 

> .4 4 4

A' "A' "A' 'A' 'A

U U Li U U Li Li U Li LJ Li B 
aaaaaaaaaaaaa 
aaaaaaaaaaaaa 
aaaaaaaaaaaaa 
aaaaaaaaaaaaa 
aaaaaaaaaaaaa 
aaaaaaaaaaaaa 
aaaaaaaaaaaaa 
aaaaaaaaaaaaa

773 TO

OVERBURDEN, glacial drift

BASALT, Fine-grained to medium-grained, mostly massive

GABBRO, medium- to coarse-grained, poorly f o I lated with crude 
compositional layering Local ly we I I-developed fibrous, radiating 
amphibo Ies

BASALT, fine-grained, massive

SYENITE, with basalt inclusions 

BASALT, highly altered

RHYOLlTE FLOW, fine-grained, red, pink, and gray aphan 1 1 i c, poorly 
layered, poorly developed flow banding with interbedded flow breccia

MAFIC TUFF, P i ne-gra i ned, weakly Foliated, massive, with local 
fragmental zones Alteration increases in lower ID feet in interval 
containing abundant quartz and carbonate veins Disseminated pyrite tti

MASSIVE SULFlDE, 
i nterva 1 s

pyrrhotitic, moderately well layered, with chert

RHYOLlTE FLOU, inter layered massive flow and flow breccia
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Fig. 61

DRILL HOLE VAN-1.
XSULFIOE 

DCPTmrt) ALTERATION LITHOLOGY
-150C

ALTERATION

OPERATOR LONGYEAR

LOCATION NE SE SECT H, T 150N. R 31W

DESCRIPTIONS

CHLORITE 

CARBONATE

A A A A

A A A A A

OVERBURDEN, g I ac i a I dr i Ft

FELSIC yLJjrp^ very F i ne   ana i need., most I y mass i ye w i th i ntense
Fractur i ng, i nter I ayerea bands oF Fe I s i c to i ntermed i ate
compos i t i on, trace to 3% pyr i te

BASALT, most I y F i ne gra i ned mass i ve to poor i y Fo I i a ted, 
h i gh I y Fractured, m i nor carbonate and ch I or i te a I terat i on, 
trace suIFides

FELSIC TUFF, very F i ne  gra i ned, moes i ve, h i gh I y Fractured w i th 
re I i ct I ayer i ng, trace pyr i te .

BASALT, F i ne to med i urn   gra i ned, h i gh I y Fractur 
i ntense ch I or i te   ep i dote a I terot i on, trace to 
Magnetite locally to 5%

moderate to 
pyr i te r '

DiuRITE med i um-gra i ned, equ i g'r'anu far, we'bk I y sheared and Fractured. 
minor en I orite  epidote oIteration, minor magnetite and pyrite

BASALT, F i ne gra i ned, h i gh I y Fractured Fractures Fill ed w i th 
ep i dote, ca I c i te and m i nor pyr i te Traces oF cha I copyr i te, ga
and molybdenite

gaIeno

RHYdLITE F"LOU"S""d"n"d -f^FF,' FTne-gra'Tried,"' ma's'sTve"," "with local Fragm'enta'f 
zones, and some epidote and chTprite a Iteration Pyr i te to 5% with 
traces oF cha I copyr i te, pyrrhot i te, and spha I er I te .



Fig. 62

DRILL HOLE YHL-1
% sutriDE

DEPTH ( Ft) | | g g ALTERATION

66
ALTERATIONS

OPERATOR TENNECO MINERALS
COMPLETED FEBRUARY zi. laac
LOCATION sect za T xsa R as

LITHOLOBY DESCRIPTIONS

SILICIFI- 
CATION

* » * * SERICITI-
* * *J ZATION

T77\ CHLORITI- 
'//,% ZATIDN

^0 CARBONATI- 
i^il ZATION

sa^m
><£& *«&*£&>:

^v^^ftA.^>5r>/^>;

*******

OVERBURDEN, glacial dript

MAFIC VOLCANIC ROCKS, very pine-grained, massive, some ca I c i te 
ve i ns

PILLOWED BASALT, possibly locally amygduIar Interbedded with 
intervals ap mapic tupp

FELSIC TUFF, very pine-grained, brawn, trace ch I or i te

METASEDIMENTARY ROCKS, graphitic, cherty, with trace to 10% pyrrhotite 
and pyrite as laminations and patches

BASALT, pine- to medium-grained, massive.

GABBRO, massive me Iagabbro with less than 25% plagioclase

TO



Fig. 63

DRILL HOLE YUIM
X SULFIDE 

DEPTH Ipt) | | | g ALTERATION

67
ALTERATIONS

OPERATOR TENNECO MINERALS

COMPLETED M.IRCH i. ises
LOCATION S»CT za. t.ieo w, R 36 N

LITHOLD6Y DESCRIPTIONS

q»><3>qi SILICIFI-
<^><S>a, CATION
«m«*«mJ SERICITI- 
* * *J ZATION

CHLORITI- 
ZATION

CARBONATI- 
ZATION

i

! 

i

i

j
i

i

!

JH^H ssssssssssssssssssssssss
ggssgggggssssssgggsggggg

OVERBURDEN, glacial dnpt

-~" GRAYWACKE, we 1 1 -devel oped thin to thick bedding.

GRAYUIACKE, bedding is less distinct, pyrrhot i te and pyrite 
as thin bands and disseminations to 10%.

__ - --"" GRAYUACKE, quartz-rich (up to 90%)

""---_.

MAFIC TUFF, pine-grained with paint layering Pyrite with minor
pyrrhot i te, up to 15%, in 1 mm to 1 cm bands

-600 TO



1
DEPTH (pt) 
-150

-175 

-200 

-225 

-250 

-275 

-300 

-325 

-350 

-375 

-100 

-125 

-150 

-175 

-500 

-525 

-550 

-575 

-600 

-625 

-650 

-675 

-700 

-725 

-750 

-775 

-800 

-825

Fig. 64

DRILL HOLE YWQ-1 ss
% SULFIDE LOC(°' 

1 § S * ALTERATION LITHOLOSY

Si

1

i

cg^cg^cg^

ai.-cliix i.-c.ic.ic
:.z:z.z:x'z z:z - 3

::z:x.z:z::c-z:z.3
i-i:i:j I-I:J:L

;<%^V§M

^Ss«
^v^v^v^v^v^v^/v^v 
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68
ALTERATIONS

LETEO HOUSTON INTERNATION'1L MINERALS |<3b<ib<i CATION \f/''/''//,\ CZAT°ION

DESCRIPTIONS
OVERBURDEN, glacial drift.

._-    --"" GRAYWACKE AND MUDSTONE, very pine-grained, laminated, with
abundant graphite Thin cherty intervals locally

FELSIC TUFF, pine-grained, i nterbedded with graphitic 
graywacke and arg i T 1 i te, usual ly thinly bedded

FELSIC TUFF, very pine-grained, with up to 15X quartz 
phenocrysts with intervals containing 1/1" to 1/2" rhyo 1 i te 1 i th i c 
pragments Moderate ser i c i te and carbonate alteration. Pyrrhotite 
and pyr i te in lenses and practures

METASEDIMENTARY ROCKS, i nter 1 ayered volcanic sandstone, 
graywacke and laminated mudstone Moderate ser i c i te 
alteration and trace to 5% pyr i te at bottom

GRAPHITIC METASEDIMENTARY ROCKS, with 1-6" thick sparsely pyr i t i c 
chert 1 ayers

GRAYWACKE, tuppaceous, pine-grained, with locally we 1 1 -deve 1 oped 
graded bedd i ng .

-811 TD
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Fig. 65

DRILL HOLE YUM
% SULFIDE 

DEPTH t rt) § § 2 S ALTERATION

ALTERATIONS

OPERATOR HOUSTON INTERNATIONAL. MINERALS
COMPLETED FEBRUARY IB. IBM.
LOCATION S«=t 33. T 1SB H. R 37 N

LITHOL06Y DESCRIPTIONS

SILICIFI- 
CATION

 7T\ CHLORITI- 
^ ZATION
^3 CARBONATI-
*i1 ZATION

| 

]

i

-L J..X.X.X.X U. J.

bl^ti

£i£3 £353 Bi£3 £353 SJ3 £353

S^ ' 4^ 8^3 ' 5i ' S""^ ' ^
g35^^|£35|p3^p3

p|£35^p|£35^p3^

£3gp3£35jp3£35jp3

£lp3S £?y3 ®i35 £>?$3 x^/3 OO

^ww^nlSiwr^wN
i^j^S sffrS ̂ 4i^' »^3 ̂ i{^ S^5S

£353 J5iSS £353 5iJ$ £353 5ip

»^5'Sil^fel«l^fefe^
'/ 'IV 'IV 'IV /2V /2*,

^^^tL

fep £353 5~3 £353 ̂ J3 £353 
fijjri f1' 'XTJ ̂ "35"'! f'l ivTS iV"35"'1 f'1 ^

OVERBURDEN, glacial drif-t.

ANDESITE TUFF, massive, 2-10X b i at i te porphyrob 1 asts, 
equ i granu 1 ar Gensra 1 1 y strong ep i dote alteration

GRAPHITIC METASEDIMENTARY ROCKS, thinly laminated with well 
developed grading. With 2%-8% pyr i te in lenses along laminae

"--- ._

ANDESITE TUFF, as above 

-6B3 TO



70

Table 1. Drill hole locations in decimal degrees for 
drill-holes presented in Table 1.

drill­
hole
40918
40919
40920
A6-1
A6-2
A8-1
A9-1
A9-2
B-3-2
B-5-1
B-21-1
B-21-2
B-21-3
B-24-1
B-24-2
B-24-3
B-24-4
B-31-1
B-31-2
B-31-3
B-31-4
B-31-5
B-35-1
B-54-1
B-58-1
B-B-2
BD-1
BD-2
BD-3
BD-N-1
BD-P-2
B-Q-1
C-l-83
CON-1
FT-18
FT-14
FT- 3
HAD-1
HAD- 2
HAD- 3
LW-346-1
LW-346-2
MDD-1
MED-1
MMD-1
MQD-1
MQD-2

latitude

48.4361
48.5554
48.5573
48.4959
48.4987
48.5129
48.5275
48.5241
48.6805
48.4691
48.5417
48.5428
48.5392
48.4808
48.4808
48.4808
48.4838
48.4496
48.4511
48.4496
48.4475
48.4493
48.3970
48.5091
48.4579
48.5642
48.6014
48.5856
48.5896
48.4736
48.5189
48.5129
47.8560
47.9111
48.3739
48.5092
48.4817
47.9092
47.9095
47.9103
48.5039
48.5041
48.5161
48.4665
48.4775
48.5137
48.5110

longitude

94.9120
94.8257
94.9222
94.4185
94.4170
94.2949
94.2702
94.2727
94.5223
94.9525
94.8685
94.8825
94.8612
94.9321
94.9321
94.9310
94.9312
95.0518
95.0495
95.0433
95.0431
95.0432
95.0170
95.0568
94.9254
94.7489
94.7037
94.7449
94.7259
94.9770
95.0086
94.9807
94.7090
94.5575
95.2126
95.2197
95.2449
94.5960
94.5992
94.5989
94.7098
94.7210
94.9518
94.9264
94.9568
94.9882
94.9866

drill­
hole
MSD-1
R-2-2
R-3-4
R-5-1
R-5-2
RL-25
RL-31
RL-43
RR16-1
T20-1
TIT-3
UBD-3
VAN- 3
VAN-4
YWL-1
YWM-1
YWQ-1
YWT-1

latitude

48.5264
48.5802
48.5683
48.5591
48.5619
47.8579
47.8241
47.9181
48.6366
48.4827
47.8017
48.4730
47.8052
47.8054
48.6667
48.6436
48.5956
48.5797

longitud<

94.9300
94.1095
94.1627
94.1982
94.2016
94.6985
94.5957
94.0114
94.5414
95.4618
94.5909
94.2682
94.5703
94.5732
95.3014
95.2786
95.2751
95.3670


