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INTRODUCTION

Information on known potential massive sulphide deposits in Yukon Territory,
Canada is submitted in three forms:

(i) on maps and overlays;

(ii) in short written descriptions; and,

(iii) on itemized short answer questionnaires or data sheets.

Tectonic assemblages of Yukon Territory are shown on Map A which forms the
basis of the study. Sedimentary and volcanic rocks have been grouped into 1itho-
stratigraphic units which reflect their tectonic environment of deposition. Plutonic
and ultramafic rocks are categorized according to age and style of emplacement.

The Tegend on Map A shows the assemblage name, age and map symbol; its characteristic
Tithology, the geologic belt or belts in which the assemblage is found, as well
as local formation terminology.

Known and probable environments of massive sulphide deposition are shown
on Map B as an overlay to Map A. Six main massive sulphide deposit types are
represented in Yukon Territory. Five deposit types occur in more than one belt
based on tectonic assemblages outlined on Map A. The legend on Map B lists the
tectonic assemblage in which the deposits-occur, as well as the probable or possible
plate tectonic environment in which the deposits formed. = Important massive sulphide
camps in the Hart River area, Anvil Range aréa, Seagull Creek area, Coal River
area and Howard Pass area are shown.

Map C is an overlay locating known massive sulphide -deposits in Yukon
Territory, subdivided according to:deposit type and size. Individual deposits

are referenced according to NTS map sheet and an Occurrence Number. This refers
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to the Northern Cordillera Minera] Inventory, distributed to subscribers and
updated annually by Archer, Cathro and Associates Ltd. The Mineral Inventory
served as the basis for this compilation.

Major claim ownership in massive sulphide camps identified on Map B is shown
on Map D. Holdings and option agreements to December 31, 1979 are shown.

Mineral Resources of Yukon Territory (Map E), available from Yukon Chamber
of Mines, was prepared by Archer, Cathro and Associates Ltd. in May 1979 from
the Northern Cordillera Mineral Inventory. The map shows significant prospects,
commercially important deposits, former producers and current producers for all
metals and commodities.

Infrastructure for mining operations in Yukon Territory is shown on Map F.
Included are major highways, locations of charter and scheduled aircraft opérations
and hydro-electric facilities and transmission lines.

Short descriptive statements are included with the data sheets for each
type of massive sulphide environment.

Generalized geology, mineralization and exploration history are included

with a cross-section for each important massive sulphide camp.

Respectfully submitted,

ARCHER, CATHROFAND ASSOCIATES LTD.
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/mc R.C. Carne, M.Sc.



A. PRIMITIVE MASSIVE SULPHIDE DEPOSITS




A-1: Description

Massive sulphide environment A-1 is entirely underlain by unit RJT, upper

Triassic to lower Jurassic Takla-Nicola Group. The assemblage consists of augite

porphyry basalt, basalt, siltstone, shale and conglomerate. Trace metal and

regional structural studies suggest that the Takla-Nicola assemblage was deposited
in a Sumatra-type Arc setting. No stratiform massive sulphide deposits are

known but potential is high.



DESCRIPTION OF MASSIVE SULPHIDE

Are (were) there operating mines

in the area?

How many?

Approximate size in millions

of tons—1largest?

"smallest?

Higher-grade Example

Approximate grade

% Cu
% Zn
%Z Pb
oz. Ag/ton

oz. Au/ton

Lower~grade Example

Approximate grade

%Z Cu
Z In
% Pb
oz. Ag/ton

oz. Au/ton

If no operating mines, are there massive
base metal sulphide occurrences/prospects

in the area?

How many?

Higher-grade Example

Approximate metal content

% Cu
Z In
% Pb
oz. Aé/ton

oz. Au/ton

ENVIRONMENTS

N O

/zfj e /

Computer
Code

PA
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Lower-grade Example

Approximate metal content
% Cu
% Zn
% Pb
oz. Ag/ton
oz. Au/ton

Is "massive" heavy sulphide
mineralization present?

Is its distribution stratigraphically
controlled within a single lithological
unit?

~-within several different lithological
units?

Does mineralization occur within the
same units in different localities?

What it its approximate mineralogical
composition?

Example 1 pyrite

N 3

pvrrhotite

chélcopyrite

™

galena
Example 2 pyrite
pyrrhotite

chalcopyrite

N N o e

sphalerite

9

galena

Is there any metal or mineral zoning
in the mines or prospects?

Vertical zoning, stratigraphic base
to top--describe briefly

Computer
Code




Computer
Code

Top
Bottom
Lateral zoning, proximal to i
distal--describe briefly
Proximal
Distal

Are chemical sedimentary rocks or
siliceous tuffs associated with
the mineralization?

——in specific deposits?

--if so, in what stratigraphic
with respect to the mineralization?




--regionally, at or near the
mineralized horizon?

What is their composition?

cherty tuff

iron formation

what facies: oxide
silicate
carbonate
sulfide
barite

carbonaceous or
graphitic schist

What type of alteration is present
in the host rocks?

--is the stratigraphic hanging
wall altered?

—-if so, what type of alterationm,
what intensity

silicification
chloritization. .
tourmalinizatioﬁ '
albitization

other--describe briefly

Is the stratigraphic footwall altered?

--if so, what type of alterationm,
what intensity?

Computer
Code




silicification
chloritization
tourmalinization
albitization

other-—-describe briefly

Is the stratigraphic footwall
altered?

—-if so, what type of alteration,
what intensity?

silification
chloritization
toﬁrmalinization
albitization

other——describe briefly

What is the regional metamorphic rank?

zeolite facies—-specify mineral
assemblage if possible

greenschist facies--specify mineral

assemblage if possible

Compute
Code




amphibolite facies~-specify mineral

Computer
Code

assemblage 1if possible

granulite facieé—-specify mineral

assemblage if possible

8. What is the regional style of deformation?

tight isoclinal folding: steep dips

open folding, moderate dips Op

o u-w a,) 3\’:,‘0 [ } TS

little deformation, relatively
flat dips? :

9. What type of pre-metamorphic volcanic
rocks were present?

--differentiated basalt-
andesite-rhyodacite?

--bimodal basalt-rhyodacite




10.

--abundant felsic fragmental-
pyroclastic rocks near the ore?

Computer
Code

——mafic volcanic or subvolcanic ‘ .
rocks only? b a - AT N awnlu o T*C,

-—-minor mafic volcanic or intrusive
rocks and less abundant than
(meta)sedimentary types?

--no significant volcanic or igneous
rocks?

-~-other -

What type of prematamorphic clastic
sedimentary rocks are present?

--greywackes and volcanoclastics .
of varying composition? VDVPLQ“,\l, boime ecrel©

£~
v

‘!M t— w-o\oé,a
Cov oy CA iz ~RvaNS | geey

N P L4 T A
. . q‘“—‘(ﬂ(‘—c N D S S Y ) d.».q J(I"ﬁ\ -
~--~felsic volcaniclastics, with epi- ‘ '
clastic sandstone, shale, carbonate?

~-minor clastic sedimentary rocks:
only pelagic shales?

-—argillite-siltstone-shale of
turbiditic type?

——shelf clastics and carbonates:
sandstone-stilstone~shale- .
carbonate-evaporite [

-—other




A-2: Description

Massive sulphide environment A-2 is underlain by Pennsylvanian to Permian
argillite, sandstone, Timestone and submarine basic to acidic volcanic rocks
of the Taku-Skolai group. No massive sulphide deposits have been discovered in

Yukon Territory and the plate tectonic setting is not known.



1.

2.

DESCRIPTION OF MASSIVE SULPHIDE ENVIRONMENTS

VO

Are (were) there operating mines
in the area?

How many?

Approximate size in millions
of tons—-—-largest?

"smallest?

Higher—-grade Example

Approximate grade 7% Cu
\ % Zn
% Pb

oz. Ag/ton

oz. Au/ton

Lower—-grade Example

Approximate grade ¥% Cu

Z In

Z Pb

oz. Ag/ton

0z. Au/ton
If no operating mines, are there massive
base metal sulphide occurrences/prospects
in the area? . .

How many?

Higher-grade Example

Approximate metal content
% Cu
Z Zn
7 Pb
oz. Aé/ton

oz. Au/ton

Computer
Code

/ E

=

o N =

:

v /e
4; J;i“l
L 4 /o
I o=
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Lower—-grade Example

Approximate metal content
Z Cu
Z In
Z Pb
oz. Ag/ton
oz. Au/ton

Is "massive" heavy sulphide
mineralization present?

Is its distribution étratigraphically
controlled within a single lithological
unit?

~-within severai different lithological
units?

Does mineralization occur within the
same units in different localities?

What it its approximate mineralogical
composition?

N

Example 1 pyrite
Z pyrrhotite
chalcopyrite

galena

pyrite

PCREE T TN

Example 2

pyrrhotite

chalcopyrite

N N N

sphalerite
% galena

Is there any metal or mineral zoning
in the mines or prospects?

Vertical zoning, stratigraphic base
to top--describe briefly

Computer
Code

=S

L\CF;(»\ L< e A AR e

L 0_/{.-; - /A bt~




Computer
Code

Top
Bottom
Lateral zoning, proximal to
distal--describe briefly
Proximal
Distal
Are chemical sedimentary rocks or
siliceous tuffs associated with 2=
.the mineralization? Lo_rr= o) [4 Lt

—-in specific deposits?

--if so, in what stratigraphic
with respect to the mineralization?




-~regionally, at or near the
mineralized horizon?

Computer
Code

What is their composition?

cherty tuff

iron formation

what facies: oxide

silicate

carbonate

sulfide

barite

carbonaceous or
graphitic schist

What type of alteration is present
in the host rocks?

~-is the stratigraphic hanging
wall altered?

--if so, what type of alteration,
what intensity

silicification

chloritization

tourmalinization

albitization

other--describe briefly

p

Is the stratigraphic footwall altered? - (o e

~
5
-

--if so, what type of alteration,
what intensity?




silicification

Compute
Code

chloritization

tourmalinization

albitization

other--describe briefly

Is the stratigraphic footwall
altered?

--1if so, what type of alterationm,
what intensity?

—
silification PN\ N P

chloritization

tourmalinization

albitization

other--describe briefly

What is the regional metamorphic rank?

zeolite facies--specify mineral
assemblage if possible

greenschist facies--specify mineral

assemblage if possible e g

S,




amphibolite facies--specify mineral

Computer
Code

assemblage 1f possible

granulite facies——specify mineral
assemblage if possible

8. What is the regional style of deformation?

tight isoclinal folding: steep dips “¢

[y

)“?5"“‘“’-’ Lt 7 kA (.M&-«?p 2

open folding, moderate dips

little deformation, relatively
flat dips?

9. What type of pre-metamorphic volecanic
rocks were present?

—-differentiated basalt- - PR,
andesite-rhyodacite? 5;,,p01u4a@XZ:;V¢NL4,¢mZL4~éf

~-bimodal basalt-rhyodacite




Computer
Code

~-abundant felsic fragmental-
pyroclastic rocks near the ore?

--mafic volcanic or subvolcanic
rocks only? ‘

--minor mafic volcanic or intrusive
rocks and less abundant than
(meta)sedimentary types?

--no significant volcanic or igneous
rocks?

-—other -

What type of prematamorphic clastic
sedimentary rocks are present?

--greywackes and volcanoclastics
of varying composition?

—felsic volcaniclastics, with epi-

' Y
clastic sandstone, shale, carbonate?cawocﬁ’u&?=~7“YI*/%{( /!k~4-$®°¢~g

‘

ﬁ{ﬁ-"’/Il-I\( N f':'\ /f?'_\, ?’f",. t '&«“},ﬂ‘-f(fc‘_f;‘&”él

—-minor clastic sedimentary rocks:
only pelagic shales?

——argillite-siltstone-shale of
turbiditic type?

——gshelf clastics and carbonates:
sandstone-stilstone~shale-
carbonate—-evaporite

——other




11.

12.

Compute
Code

What was the probable tectonic-
sedimentary depositional environment
in terms of "current" plate tectonic
configurations?

-—oceanic rift-ridge:
spreading center?

{
—--volcanic island arc
margin?

off craton

--fore-arc trench or trough?

--back—-arc, post—arc or inmer-arc
basin? :

-—continental or cratonic rift?

--~shallow cratonic shelf or basin?

-—other

Describe the soil profile in each
area delineated:

Top Z total thickness
Lo T . . p ~ /7
I AN s B C\ e O e S ppeg A e & Vi
o ' - 7 - /}/
}' oA AL «.}/t,‘«.,.f,»zﬁ.ﬁ.(:j 1 { e X ¢ P
2
! * £
= RS RN e
£7 s
ot N LA PR FAR A
14 f’
Bottom

Bottom



Computer
Code

Soil thickness~- Meters or feet
greatest [z
average
‘smallest ] D

13. Describe the weathering profile in
each area delineated:

Top % of total thickness

)
; F

Lo et - . L A PP

N .
<, e A -&‘m”‘-—&j) R I t.ﬂW

/ R
7.
ot tén t F el XY A

" Bottom

Weathering profile thickness—— Meters or feet

greatest

average

smallest

14. Cover rocks if massive sulphide
environment is subsurface

Top 7% of total thickness

Bottom
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B.

POLYMETALLIC MASSIVE SULPHIDE DEPOSITS




B-1: Deécription

Massive sulphide environment B-1-consists of dominantly middle Devonian
to upper Mississippian clastic and volcanic rocks showns as units PRT (in part)
and mRC (in part) on Map A. Polymetallic lead-zinc-silver deposits occur above
rhyolite to rhyodacite domes in pyroclastic rocks which mark the abrupt transition
to andesitic volcanism. Trace metal and regional geologic studies suggest a

continental margin rift environment of deposition in a trailing edge tectonic

setting.



GENERALIZED GEOLOGY, SEAGULL CREEK AREA

Three structurally Separate packages comprise the bedrock geology of the
Seagull Creek area. In descending order, they consist of:

Cambrian to Ordovician - tuffaceous phyllite, calcareous phyllite;

Silurian to lower Devonian - orthoquartzite, dolomite, calcareous and

dolomitic siltstone;

upper Devonian to Mississippian - chert pebble conglomerate, black slate,

meta-basalt, meta-rhyolite and pyroclastic rocks;
bedded barite and stratiform lead-zinc-barite
deposits.

The entire upper Devonian to Mississippian seqdence has undergone weak thermal
metamorphism to the amphibolite facies. Three distinct periods of deformation
have resulted in polyphase isoclinal folding. Rhyolite, basalt, trachyte and
related volcaniclastic rocks form a north-west trending volcanic belt 90 km long

and up to 25 km wide. The submarine volcanic rocks range in composition from

calc-alkalic to alkalic.



MINERALIZATION, SEAGULL CREEK AREA

Six stratiform sulphide-barite deposits and ore barren stratiform barite
deposits have been discovered to date in the Seagull Creek area. Sphalerite,
galena, pyrite and pyrrhotite occur as massive, crudely banded deposits in lenses
with Tengths of up to 40 m and thicknesses of as much as 10 m. Individual lenses
show a concentration of copper and zinc at the base with increasing lead, silver
and barite values towards the top.

Mineralization is hosted by pyritic quartz-eye sericite schists, interpreted
as a tuffaceous horizon, which occurs at the contact between rhyolite and overlying
andesite. Minor amounts of mineralization are contained within tuffaceous black
slates which flank rhyo]ité accumulations. Weakly mineralized alteration pipes
have been identified beneath individual deposits.

No grade or tonnage figures have been released for any of the deposits in
the area. Grades are thought to average around 5% combined lead and zinc with
30 to 50 grams per tonne silver, although much higher assays have been reported

from individual specimens.
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EXPLORATION HISTORY, SEAGULL CREEK AREA

Conwest Exploration Ltd. staked the first claims in the Seagull Creek area
in 1963 over the Box showing. After preliminary sampling, the claims were abandoned
until 1960 when they were restaked by Tay River Mines Ltd. After initial prospecting
Tay River also dropped the claims.

The Arnold deposit, 10 km south, was staked and prospected in 1970
by Spartan Exploration Ltd. in a joint venture with Mitsui Mining and Smelting
Co. Ltd. The claims lapsed and were restaked in 1973 by Anvil Mining Cc..
Ltd. as the MM claims. Anvil carried out mapping, geochemical, magnetic
and gravity surveys with some diamond drilling in 1973 and 1974. The claims
were then transferked to Cyprus. Anvil Mining Corp. which carried out additional geo-
physical surveys and diamond drilling in 1975, 1976, 1977 and 1978 in a joint
venture with Hudson's Bay 0il and Gas Ltd. The joint venture also carried out
regional exploration during the period, staking several new occurrences.

The Box showing was restaked in 1974 by Nithex Exploration and Development
Ltd. after news of Anvil's drilling on the nearby Arnold claims became public.
The property was optioned by Dupont, which joint'véntured with Aquitaine and Rosario
Resources Canada Ltd. to conduct geophysical, geochemical and diamond drilling
surveys during 1976 and 1977. The Dupont joint venture and Utah Mines Ltd. were
also active in regional exploration in the area during 1976 and 1977. Several

new occurrences resulted from this work about which 1ittle is known.



SCHEMATIC CROSS~ SECTION

SEAGULL CREEK AREA

MlSSl‘Eﬁl'PPgAN

LOWER CAMBRIAN MM DEPOSIT syenite, ocid veleanics cherty Tuf¥f

I;mt‘ufomt

RET us

GRANITE

UPPER DEVONIAN, MI$SISSIPRPIAN
black Sha.|e) barite

SILURIAN . DEVONIA N silty limestone

dolomite UPPER CAMBRIAN, ORDOVIGIAN

c‘mov-"l'iv., calecaveouns pLu, 1ite
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DESCRIPTION OF MASSIVE SULPHIDE ENVIRONMENTS

Computer
Code

1. Are (were) there operating mines

in the area? ﬁ)(:>

How many?

Approximate size in millions
of tons—largest?

"smallest?

Higher-grade Example

Approximate grade 7 Cu

0z. Ag/ton

oz. Au/ton

Lower-grade Example

Approximate grade 7% Cu

Z Zn

% Pb

oz. Ag/ton

oz. Au/ton

2. 1If no operating mines, are there massive
base metal sulphide occurrences/prospects

in ;he area? K ﬁ§i£:E>

How many? | EE;

Higher-grade Example

Approximate metal content

% Cu ' ([OF~

% Zn O.f
% Pb c.q
oz. Aé/ton 15~ 4

oz. Au/ton , 00K




3a.

Lower-grade Example

Approximate metal content

% Cu
%z Zn
%Z Pb
oz. Ag/ton

oz. Au/ton

Is "massive" heavy sulphide
mineralization present?

Is its distribution stratigraphically
controlled within a single l1ithological

unit?

~-within several different 1ithblogical

units?

Does mineralization occur within the

same units in different localities?

What it its approximate mineralogical

composition?
Example 1 %
%
yA
A Z
Example 2 Z
| y4
4
4
)4

pyrite
pyrrhotite
chalcopyrite
galena
pyrite
pyrrhotite
chalcopyrite
sphalerite

galena

Is there any metal or mineral zoning
in the wmines or prospects?

Vertical zoning,
to top--describe

stratigraphic base
briefly ’

oS o/

Computer
Code

{125 'o/c>




Top

Computer
Code

BAORUTE

GAVENG

GOLeNA  + sShubLeR (TE

SPHAMERATE

SPHOHLERATE + CHALCODYR(TE

PHARAVTE v+ PYRRYoOT\TE

Bottom

Lateral zoning, proximal to
distal--describe briefly

Proximal

PR PYRRMOTITE

SPHOLER.GE. Y+ &OLeEDA

RARYTE

Distal

Are chemical sedimentary rocks or
siliceous tuffs associated with
the mineralization? \'IE:(:,

--in specific deposits? NE<e,

--if so, in what stratigraphic

with respect to the mineralization? HANG { NG WA




Comzputer
Code

--regionally, at or near the

mineralized horizon? { NES { 8T THE
MINERMIZED  HERIZDA

What is their composition?

cherty tuff : CHERTY TWEF

iron formation

what facies: oxide OVADE 12O FORW,
silicate
carbonate CARBONATE (R
sulfide PYRITIC. MERYT
barite REDHED VWHRGE

carbonaceous or
graphitic schist

What type of alteration is present
in the host rocks?

~-~is the stratigraphicvhanging
wall altered? \/EE5

--if so, what type of alteration,
what intensity

silicification

chloritization | Weher  CaLsRime &)

tourmalinization - . . i

albitization

other--describe briefly

Is the stratigréphic footwall altered? - VE235>

—if so, what type of alteratiom,
what intensity?




silicification
chloritization
tourmalinization
albitization

other-—describe briefly

Is the gtratigraphic footwall

teration,

albitization

other--describe briefly

What is the regional metamorphic rank?

zeolite facies-——specify mineral
assemblage if possible

greenschist facies--specify mineral
assemblage if possible

SHR ALY SHLUEIED

Compute

Code

STRILGAY  SER\CTIZEN

Ru.ARTE

SERAUIE

S Lo T




Computezr
Code

amphibolite facies--specify mineral
assemblage if possible

granulite facies——specify mineral
assemblage if possible

8. What is the regional style of deformation?

tight isoclinal folding: steep dips PECUM R ST

EQAMVR_ FOOD NG

open folding, moderate dips

little deformation, relatively

flat dips?

9. What type of pre-metamorphic volcanic
rocks were present?

—~differentiated basalt-

andesite-rhyodacite? WFFERENTIATED
RASALT Yo Refouie

—~bimodal basalt—rhyodacite




10.

--abundant felsic fragmental-
pyroclastic rocks near the ore?

--mafic volcanic or subvolcanic
rocks only?

~-minor mafic volcanic or intrusive
rocks and less abundant than
(meta)sedimentary types?

--no significant volcanic or igneous
rocks?

-—other -

What type of prematamorphic clastic
sedimentary rocks are present?

—--greywackes and volcanoclastics
of varying composition?

~-felsic volcaniclastics, with epi-
clastic sandstone, shale, carbonate?

—-minor clastic sedimentary rocks:
only pelagic shales?

~—argillite-siltstone~shale of
turbiditic type?

~-shelf clastics and carbonates:
sandstone-stilstone-shale-
carbonate-evaporite

~-—other

Computet
Code

'\IE&.

SMNIOLCANMC SNEA TWE

STOCKS |

FEJ_..su:_, JOLCAMMCLASTES

AID S e




11. What was the probable tectonic-
sedimentary depositional environment

in terms of "current" plate tectonic
configurations?

--oceanic rift-ridge:
spreading center?

Conmpute
Code

—-volcanic island arc off craton
margin? bevcle can e

<)y

/
r‘—‘/ ll-'AJ(I‘uM" :

~

;elﬂ-cp e v C 07/;ﬂ

{
[ t/*aj?.’m\, A ave, ;w

~-fore-arc trench or trough?

--back-arc, post—-arc or inner-arc
basin?

--continental or cratonic rift?

J —-shallow cratonic shelf or basin?

-—other

»

12. Describe the soil profile in each
area delineated:

Top % total thickness

IMMA TURE or e @rnie </ &4 77
“/
oL Cuanri. o y+< /7T < | o
MM 3~ 700 DFCQ SN m e s
Gy Fcr. T L ) — A

Bottom
Bottom



Compute:

Code
Soil thickness--

Meters or feet

greatest [ e
average : [ O A~
smallest : O n~_

13. Describe the weathering profile in
each area delineated:

Top % of total thickness
(LA Wuuf /,41;, .ej} ) r.«_[/ ex. e A I‘ .
C bn LSl Ll ; N a ]a ¢ x‘ a_ﬂ;{. c/l
J 7
i
!
Bottom

Weathering profile thickness-- Meters or feet

greatest

average

smallest

14. Cover rocks if massive sulphide ' '
environment is subsurface

Top % of total thickness
e ‘ . -
levX tome, oo lrm o o . 2.5
- - , T-
‘rf:j S Ceriaen Lo e o jL_f;
i ;

/‘?"-: :bf! [ois ,‘ < ‘9\——9} | ) ',/;Cq 2 6—’

N AN Eo R T @ mLLALAAA
M i

et gx'a [ - [ em . | 2 5

Bottom




B-2: Description

The Alexander Terrane, defined by a thick sequence of volcanic and sedi-
mentary rocks ranging in age from Cambrian or older to Triassic,.comprises massive
sulphide environment B-2. Basic volcanic rocks are dominant in the Cambro-Ordovician
whereas sedimentary rocks with prominent, thick Timestones characterize the younger,
mainly Silurian and Devonian, part of the section. Volcanics within
the younger part of the section hosf the Telluride Creek!prospect, the only deposit
known in Yukon. Significant deposits occur in correlative rocks in the Alaska

Panhandle and within the Sicker Group on Vancouver Island.



DESCRIPTION OF MASSIVE SULPHIDE ENVIRONMENTS

Are (were) there operating mines
in the area?

How many?

Approximate size in millions
of tons—-~largest?

‘smallest?

Higher-grade Example

Approximate grade 7% Cu
% Zn
%Z Pb
oz. Ag/ton
oz. Au/ton

Lower-grade Example

Approximate grade ¥ Cu

% In

Z Pb

oz. Ag/tomn

oz. Au/ton
If no operating mines, are there massive
base metal sulphide occurrences/prospects
in the area? :

How mariy?

Higher-grade Example

Approximate metal coﬁtent
% Cu
7% Zn
% Pb
0zZ. Aé/ton

oz. Au/ton

N©

b7

Computer
Code




3a.

Lower—-grade Example

Approximate metal content
% Cu
% Zn
% Pb
oz. Ag/ton
oz. Au/ton

Is "massive" heavy sulphide
mineralization present?

Is its distribution straﬁigraphically
controlled within a single lithological

unit?

—--within several different lithological
units?

Does mineralization occur within the
same units in different localities?’

What it its approximate mineralogical
composition?

Example 1 Z pyrite

e

pvrrhotite.

cﬁalcopyrite

e

galena

Example 2 pyrite

pyrrhotite
chalcopyrite

sphalerite

£ I S

galena

Is there any metal or mineral zoning
in the mines or prospects?

Vertical zoning, stratigraphic base
to top--describe briefly '

Computer
Code

No




Computer
Code

Top
Bottom
Lateral zoning, proximal to i
distal--describe briefly
Proximal
Distal

5. Are chemical sedimentary rocks or
siliceous tuffs associated with
the mineralization?

--in specific deposits?

--if so, in what stratigraphic
with respect to the mineralization?




--regionally, at or near the
mineralized horizon?

What is their composition?

cherty tuff

iron formation

what facies: oxide
silicate
carbonate
sulfide
barite

carbonaceous or
graphitic schist

What type of alteration is present
in the host rocks?

- —=is the stratigfaphic hanging

wall altered?

--if so, what type of alteratiom,
what intensity

silicification
chloritization
tourmalinization
albitization

other--describe briefly

Is the stratigraphic footwall altered?

--if so, what type of alteratiom,
what intensity?

Computer
Code




silicification

7 chloritization

tourmalinization
albitization

other——describe briefly

Is the straﬁigraphic footwall
altered?

~-if so, what type of alterationm,
what intensity?

silification
chloritization
toﬁrmalinization
albitization

other——-describe briefly

What is the regional metamorphic rank?

zeolite facies—-specify mineral
assemblage if possible

greenschist facies--specify mineral

assemblage if possible

Compute
Code

PREHAMTE —

PuMPELLATE




Computer
Code

amphibolite facies--specify mineral
assemblage if possible

granulite facies——specify mineral
assemblage if possible

8. What is the regional style of deformation?

tight isoclinal folding: steep dips uD(\rg‘\'{? \SleLﬁQJ\
Q9

open folding, moderate dips

little deformation, relatively
flat dips?

9.. What type of pre-metamorphic volcanic
rocks were present?

~-differentiated basalt-

andesite-rhyodacite? | | AA(I,{{*EA&'&&QA \&@,GX\*‘
< kohk

—-bimodal basalt-rhyodacite




10.

--abundant felsic fragmental~
pyroclastic rocks near the ore?

Computer
Code

--mafic volcanic or subvolcanic
rocks only?

--minor mafic volcanic or intrusive
rocks and less abundant than
(meta)sedimentary types?

--no significant volcanic or igneous
rocks?

-—other

What type of prematamorphic clastic
sedimentary rocks are present?

——-greywackes and volcanoclastics

of varying composition? q«ihA\QKLCXNHQAQNI\Ci
~
o cm&i&%%ag,

—-felsic volcaniclastics, with epi-
clastic sandstone, shale, carbonate?

--minor clastic sedimentary rocks:
only pelagic shales?

——argillite-siltstone-shale of
turbiditic type?

——shelf clastics and carbonates:
sandstone-stilstone-shale-
carbonate-evaporite

-—other

DiAND - YUKON REGION, LIBRARY)




11.

12.

What was the probable tectonic—
sedimentary depositional environment
in terms of "current" plate tectonic
configurations?

--oceanic rift-ridge:
spreading center?

Conpute
Code

--volcanic island arc off craton

margin? (S‘Q (\A

-~-fore-arc trench or trough?

~-back-arc, post-arc or inner-arc
basin?

~—continental or cratonic rift?

-~shallow cratonic shelf or basin?

-—other

Describe the soil profile in each
area delineated:

Top % total thickness

cosind alociodin  Ceontuinaine)

Q N o
~ Qg&&% doae \s?c-c& \mmec&urg_,__sé%[

Bottom
Bottom



Soil thickness—- : Meters or feet

Computer
Code

greatest ' 2 ™
average : b L0
smallest ] ~ el KA Y

13. Describe the weathering profile in
each area delineated:

Top _ % of total thickness

WAL QM

Bottom
Weathering profile thickness—- Meters or feet
greatest “‘ M
average o 01
smallest - & LI\D )

14. Cover rocks if massive sulphide
environment is subsurface

Top % of total thickness

NO Aﬂ{’ Q.&S“FS &M\!&"LA*{\

Bottom



C. GUPROUS MASSIVE SULPHIDE DEPOSITS
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C-1: Description

Massive sulphide environment C-1 consists of unit mRC (in part) on Map A.
Lithologies which consist of chert, argillite, basalt, diabase, gabbro and alpine
ultramafics are considered to form ophiolite sheets emplaced allochthonously
on parts of Yukon Territory in late Cenozoic time.. Oceanic floor material probably
formed after or coincident with rifting in upper Devonian to|Mississippian

time. No mineral deposits are known in C-1 other than asbestos.



2.

DESCRIPTION OF MASSIVE SULPHIDE ENVIRONMENTS

No

Are (were) there operating mines
in the area?

How many?

Approximate size in millions
of tons—1largest?

smallest?

Higher-grade Example

Approximate grade 7 Cu
% Zn
% Pb
oz. Ag/ton
oz. Au/ton

Lower-grade Example

Approximate grade % Cu

Z Zn

% Pb

oz. Ag/ton

oz. Au/ton
If no operating mines, are there massive
base metal sulphide occurrences/prospects

in the area? : '

How many?

Higher-grade Example

Approximate metal content
% Cu
Z In
7 Pb
oz. Aé/ton

oz. Au/ton

Computer
- Code




3a.

Lower-grade Exémple

Approximate metal content

Z Cu
% Zn
Z Pb
oz. Ag/ton

oz. Au/ton

Is "massive' heavy sulphide
mineralization present?

Is its distribution stratigraphically
controlled within a single lithological

unit?

--within several
units?

different lithological

Does mineralization occur within the
same units in different localities?

What it its approximate mineralogical

composition?

Example 1 %
%
A
%

Example 2 A
YA
%
A
%

pyrite
pvrrhotite
chalcopyrite
galena
pyrite
pyrrhotite
chalcopyrite
sphalerite

galena

Is there any metal or mineral zoning
in the mines or prospects?

Vertical zoning,
to top--describe

stratigraphic base
briefly .

Computer
Code




Computer
Code

Top
‘Bottom
Lateral zoning, proximal to
distal--describe briefly
Proximal
Distal

Are chemical sedimentary rocks or
siliceous tuffs associated with
the mineralization?

--in specific deposits?

--if so, in what stratigraphic
with respect to the mineralization?




--regionally, at or near the
mineralized horizon?

What is their composition?

cherty tuff

iron formation

what facies: oxide
silicate
carbonate
sulfide
barite

carbonaceous or
graphitic schist

What type of alteration is present
in the host rocks?

--is the stratigraphic hanging
wall altered?

--if so, what type of alteratiom,
what intensity

silicification
chloritization
tourmalinization
albitization

other--describe briefly

Is the stratigraphic footwall altered? -

--if so, what type of alteration,
what intensity?

Computer
Code




silicification
chloritization
tourmalinization
albitization

other-—describe briefly

Is the stratigraphic footwall
altered?

—-1if so, what type of alteration,
what intensity?

silification
chloritization
toﬁrmalinization
albitization

other—-describe briefly

What is the regional metamorphic rank?

zeolite facies--specify mineral
assemblage if possible

greenschist facies--specify mineral
~assemblage if possible

Compute
Code

QWX\&& 'NM@ZXS\»Q&C\'L




Compute
Code

amphibolite facies--specify mineral
assemblage if possible

granulite facies——specify mineral

assemblage if possible

8. What is the regional style of deformation?

tight isoclinal folding: steep dips \FE#QjL\kAASL& “*QSléﬁgék
» &\As .

open folding, moderate dips

little deformation, relatively

flat dips?

9. What type of pre-metamorphic volecanic
rocks were present?

—--differentiated basalt-
andesite-rhyodacite?

--bimodal basalt-rhyodacite




10.

-—abundant felsic fragmental-
pyroclastic rocks near the ore?

--mafic volcanic or subvolcanic
rocks only?

~-minor mafic volcanic or intrusive
rocks and less abundant than
(meta)sedimentary types?

--no significant volcanic or igneous
rocks?

--other -

What type of prematamorphic clastic
sedimentary rocks are present?

--greywackes and volcanoclastics
of varying composition?

--felsic volcaniclasties, with epi-
clastic sandstone, shale, carbonate?

~-minor clastic sedimentary rocks:
only pelagic shales?

--argilllte-siltstone—shale of
turbiditic type?

—-shelf clastics and carbonates:
sandstone—-stilstone-shale-
carbonate-evaporite

~--other

Computer
Code

T




11.

12.

What was the probable tectonic-
sedimentary depositional environment
in terms of "current" plate tectonic
configurations?

--oceanic rift-ridge:
spreading center?

--volcanic island arc off craton
margin?

--fore-arc trench or trough?

--~back-arc, post—-arc or inner-arc
basin?

—~—continental or cratonic rift?

--shallow cratonic shelf or basin?

—-~other

Describe the soil profile in each
area delineated:

Compute
Code

Top % total thickness

&}mww\kc&

\Mﬁ\c,.w B QR Sal\

I‘/\U\g\& ec,

o

Bottom

Q\'\w&“& M\ W\“@%&ﬁ%‘%’

Bottom



Computer
Code

Soil thickness—- Meters or feet
greatest , 10
average &
smallest ) < |

13. Describe the weathering profile in
each area delineated:

Top ' % of total thickness

MNQQM N CQ\(Q&“A‘L(&

Bottom
Weathering profile thickness—- Meters or feet
greatest < \ X0
average
smallest

14. Cover rocks if massive sulphide
environment is subsurface

Top % of total thickness

Bottom
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C-2: Description

Massive sulphide environment C-2 consists of basalt, limestone and argillite
of the Karmutsen-Nikolai assemblage shown as unit Rk on Map A. Tectonic environment
of this assemblage is debatable, some workers suggest a post-arc basin environment
although evidence is not conclusive. Cuprous massive sulphide deposits are
known in correlative rocks in B.C. although only disseminated and fracture-filled

copper deposits in basic volcanic rocks are known in Yukon Territory.



l'

2.

DESCRIPTION OF MASSIVE SULPHIDE ENVIRONMENTS

Are (were) there operating mines
in the area?

How many?

Approximate size in millions
of tons—1largest?

smallest?

Higher-grade Example

Approximate grade % Cu
,% Zn
% Pb
oz. Ag/ton
oz; Au/ton

Lower-grade Example'

Approximate grade % Cu

Z Zn

7% Pb

oz. Ag/ton

oz. Aufton
If no operating mines, are there massive
base metal sulphide occurrences/prospects
in the area? . :

Bow many?

Higher—grade Example

‘Approximate metal content

%Z Cu

oz. Ag/ton

oz. Au/ton

NO

Computer
Code

Ves

e

g ofs




T

3a.

Lower-grade Example

Approximate metal content
% Cu
% Zn
% Pb
oz. Ag/ton
oz. Au/ton

Is "massive" heavy sulphide
mineralization present?

Is its distribution stratigraphically
controlled within a single lithological
unit?

--within several different lithological
units? : I

Does mineralization occur within the
same units in different localities?

What it its approximate mineralogical
composition?

Example 1 % pyrite
% pyrrhotite
% chalcopyrite
% galena
Example 2 % pyrite

Z pyrrhotite

Z chalcopyrite
Z sphalerite

% galena

Is there any metal or mineral zoning
in the mines or prospects?

Vertical zoning, stratigraphic base
to top-—describe briefly ’

Computer
Code

NO

ND




Computer
Code

Top
‘ Bottom
Lateral zoning, proximal to
distal--describe briefly
Proximal
]
Distal

5. Are chemical sedimentary rocks or
siliceous tuffs associated with
the mineralization?

—--in specific deposits?

--if so, in what stratigraphic
with respect to the mineralization?

NOT ko)




--regionally, at or near the
mineralized horizomn?

What is their composition?

cherty tuff

iron formation

what facies: oxide
silicate
carbonate
sulfide
barite

carbonaceous or
graphitic schist

What type of alteration is present
in the host rocks?

--is the stratigraphic hanging
wall altered?

--if so, what type of alteration,
what intensity

silicification
chloritization
tourmalinization
albitization

other--describe briefly

Is the stratigraphic footwall altered?

--if so, what type of alteration,
what intensity?

Computer
Code

NOT  KRDLA




Compute
Code

silicification

chloritization CrroRimize) W Chicl)

tourmalinization

albitization

other—--describe briefly

Is the stratigraphic/footwall
altered?

chforitizAtion

ourmafYinization

albitization

other—~describe Briefly

7. What is the regional metamorphic rank?

zeolite facies——specify mineral

assemblage if possible CHLERATE - EPIDOTE -

PREHNITE~ PuPELLITE

greenschist facies~~specify mineral
assemblage if possible




amphibolite facies~-specify mineral
assemblage 1f possible

Computer
Code

granulite facies—specify mineral

assemblage if possible

8. What is the regional style of deformation?

tight isoclinal folding: steep dips

open folding, moderate dips

little deformation, relatively

flat dips? : FA‘&L\—TEB AND

SHEARED

9. What type of pre-metamorphic volcanic
rocks were present?

--differentiated basalt-
andesite-rhyodacite?

-~bimodal basalt-rhvodacite




10.

--agbundant felsic fragmental-
pyroclastic rocks near the ore?

Computer
Code

--mafic volcanic or subvolcanic
rocks only?

--minor mafic volcanic or intrusive
rocks and less abundant than
(meta)sedimentary types?

—-no significant volcanic or igneous
rocks?

-—other A’M‘!& DALDDAL{

ANDESITES .

What type of prematamorphic clastic
sedimentary rocks are present?

--greywackes and volcanoclastics
of varying composition?

--felsic volcaniclastics, with epi-
clastic sandstone, shale, carbonate?

--minor clastic sedimentary rocks:

only pelagic shales? MAWDR. | NTER.- FLAW)

PELACAC  SHALES

-—argillite-siltstone~shale of
turbiditic type?

——shelf clastics and carbonates:
sandstone~-stilstone~shale-
carbonate-evaporite

~~other




11.

12.

What was the probable tectonic-
sedimentary depositional environment

in terms of "current" plate tectonic
configurations?

--oceanic rift-ridge:
spreading center?

'CompuCe
Code

--volcanic island arc off craton
margin? :

--fore~-arc trench or trough?

--back-arc, post-arc or inner-arc

basin? POLT - AR RASIN

--continental or cratonic rift?

-~-shallow cratonic shelf or basin?

-—other

Describe the soil profile in each
area delineated:

Top % total thickness

Poer-cade e Vncanc AsH

5.

Al 0y DM TResT

GLAUALTIEL AN DERMA FRET

A,E>C>;7£>

Bottom _
Bottom



Computer

Code
Soil thickness-- Meters or feet
greatest Iop N\Q&-‘e%
average 2 (f\LArf€£>
smallest ) 1 f“4§¥ﬂb '

13. Describe the weathering profile in
each area delineated:

Top % of total thickness

(AJ(\}\‘\)QG.M\ W .
| | D

Bottom

Weathering profile thicknesg-- Meters or feet

greatest

average

smallest

14. Cover rocks if massive sulphide
environment is subsurface

Top ’ % of total thickness

Bottom



D. KIESLAGER MASSIVE SULPHIDE DEPOSITS
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D-1: Description

Massive sulphide environment D-1 consists mainly of sheared and metamorphosed
siliceous sedimentary rocks of upper Paleozoic and Mesozoic age. The rocks are
thought to have been deposited mainly with a fore-arc trench bounded by the North
American craton to the east and a volcanic arc to the west. Cataclasis and meta-
morphism resulted from subductfon and subsequent collision of the arc and craton.
These rocks are allochthonous and probably overlie Paleozoic platformal sedimentary

rocks and are overlain by thrust sheets of ophiclite and granitic rocks.



1.

20

DESCRIPTION OF MASSIVE SULPHIDE ENVIRONMENTS

Are (were) there operating mines
in the area?

How many?

Approximate size in millions
of tons——largest?

smallest?

Higher-grade Example

Approximate grade 7% Cu
% Zn
%z Pb
oz. Ag/ton
oz. Au/ton

Lower-grade Example

‘Approximate grade 7% Cu

%Z Zn

% Pb

oz. Ag/ton

oz. Au/ton
If no operating mines, are there massive
base metal sulphide occurrences/p;ospects
in the area? : .

How many?

Higher-grade Example

Approximate metal content
% Cu
Z Zn
% Pb
oz. Aé/ton

oz. Au/ton

N O

|~

Computer
Code




3a.

Lower-grade Example

Approximate metal content
Z Cu
% Zn
% Pb
oz. Ag/ton
oz. Au/ton

Is "massive" heavy sulphide
mineralization present?

Is its distribution stratigraphically
controlled within a single lithological
unit?

--within several different lithological
units?

Does mineralization occur within the
same units in different localities?

What it its approximate mineralogical
composition?

Example 1 Z pyrite
% pyvrrhotite
y/ cﬁalcopyrite
Z galena
Example 2 - Z pyrite
Z pyrrhotite

%Z chalcopyrite
Z sphalerite
% galena

Is there any metal or mineral zoning
in the mines or prospects?

Vertical zoning, stratigraphic base
to top--describe briefly !

ab 7/ (e

Computer
Code

2L R

. 7
0.7 e )

“1?&

_MES

L\OJ( L(Puﬁbufﬁ/

l«ﬁ }A L Crea

- cr'T‘ ')( L Cr tArt—.

' !

;,_ ,ooh P s Ot




Computer

Code
Top

Bottom
Lateral zoning, proximal to )
distal--describe briefly ‘
Proximal
Distal

Are chemical sedimentary rocks or
siliceous tuffs associated with
the mineralization? . \/ dfi/iS

. N\ /=
—-~in specific deposits? /=<

——if so, in what stratigraphic ,
with respect to the mineralization? Lo A




--regionally, at or near the
mineralized horizon?

What is their composition?

cherty tuff

iron formation

what facies: oxide
silicate
carbonate
sulfide
barite

carbonaceous or
graphitic schist

What type of alteration is present
in the host rocks?

--is the stratigraphic hanging
wall altered?

--if so, what type of alteratiom,
what intensity

silicification
chloritization
tourmalinization
albitization'

other--describe briefly

Is the stratigraphic footwall altered? -

--if so, what type of alteratiom,
what intensity?

s

L~ ¢~ }"I o P ot

Computer
Code

””M“J?walrf [ ¢

u«44’4?m Lﬁ e P

L€ ‘{3‘ /é o frCn e

l/\/'//{’) '{/ Lo p prAAT e




tourmalinization

silicification

Compute:
Code

chloritization

tourmalinization .

albitization

other-—describe briefly

Is the stratigraphic footwall
altered? ’

--if so, what type of alteration,
what intensity?

silification L«'Cr;g~‘ Z< ettt

chloritization

albitization

other--describe briefly'

What is .the regional metamorphic rank?

zeolite facies—-specify mineral

assemblage if possible

greenschist facies--specify mineral X
assemblage if possible FQJZQ




Computer
Code

amphibolite facies--specify mineral
assemblage 1if possible

granulite facies—specify mineral
assemblage if possible

8. What is the regional style of deformation?

r

tight isoclinal folding: steep dips ‘Q ‘ah,tj\\_i ez O "P;o&’\ Ve o

/14rzfif7Jv&¢»—v/‘Sc:c/RQL_éﬂl Yau4@g

open folding, moderate dips

little deformation, relatively
flat dips? .

9. What type of pre-metamorphic volcanic
rocks were present?

~~differentiated basalt-
andesite-rhyodacite?

--bimodal basalt-rhyodacite




10.

--abundant felsic fragmental-

Computer
Code

pyroclastic rocks near the ore? e /sy Ls{QL_\

L~ V'/()v c o (, o&,;,vl,,\

——mafic volcanic or subvolcanic
rocks only? (7VY,{,Q‘JW(Q

—-minor mafic volcanic or intrusive
rocks and less abundant than
(meta)sedimentary types?

--no significant volcanic or igneous
rocks?

-—-other

What type of prematamorphic clastic
sedimentary rocks are present?

——greywackes and volcanoclastics

. . v/
of varying composition? e . el .
T » -

—--felsic volcaniclastics, with epi-
clastic sandstone, shale, carbonate?

--minor clastic sedimentary rocks:
only pelagic shales?

--argillite~-siltstone-shale of
turbiditic type?

~-shelf clastics and carbonates:
sandstone-stilstone~shale-
carbonate-evaporite

--other




11.

12,

What was the probable tectonic-
sedimentary depositional environment
in terms of "current" plate tectonic
configurations?

——oceanic rift-ridge:
spreading center?

Compute:
Code

~-volcanic island arc off craton
margin?

--fore-arc trench or trough? L//”////

—-back-are, post—arc or inner—arc
basin?

—-—continental or cratonic rift?

-~shallow cratonic shelf or basin?

--other

Describe the soil profile in each
area delineated:

Top % total thickness

~

<5770

) L~ L/\NXI L v et S C.J

rLl} [ A A s c»———e'/

Sa

) 4 — :
i ’/cu-c-g. CMLI Y / !'i /

Bottom
Bottom




Computer

Code
Soil thickness~— Meters or feet
greatest ‘ {Q/ﬁ L
average };” (A
;mallest ’ | B SS—

13. Describe the weathering profile in
each area delineated:

Top ‘ % of total thickness

\

eu)ér CL_- {); e S o M]T-

&1 ’ c«,c/(xangt; {j‘

/

~ Bottom

Weathering profile thickness—- Meters or feet

greatest

average

smallest

'14. Cover rocks if massive sulphide
environment is subsurface

Top % of total thickness

roa . LY N / o
i i i s
o./o ( I ¥ S e e e e R o R L S

Do s § 1 £ -~

);

-y

7O/

o ke A
- . . VoA .
7 o | P, .
L €& " - soa AL 0 (e g [a% 7t
- ’ . ‘

\
~

e

Y
i

~ .  e—
N A !
oL e Sy o (/ st

Bottom
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D-2: Description

Massive sulphide environment D-2 consists mainly of sheared and metamorphosed
siliceous sedimentary rocks of upper Paleozoic and Mesozoic age; The rocks are
thought to have been deposited mainly within a fore-arc trench bounded by the
North American craton to the east and a volcanic arc to the west. Cataclasis
and metamorphism resulted from subduction and subsequent collision of the arc
and craton. These rocks now mark the Teslin suture zone and also allochthonously
overlie platformal sedimentary rocks in places. Environment D1 and D2 are essentially
the same but are separated by the Tintina Fault, which has 456 km of right lateral

displacement.
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DESCRIPTION OF MASSIVE SULPHIDE ENVIRONMENTS
Computer
Code

1. Are (were) there operating mines
in the area? P\( O

How many?

Approximate size in millions
of tons-—largest?

smallest?

Higher-grade Example

Approximate grade % Cu

% Zn

' % Pb

oz. Ag/ton

oz. Au/ton

Lower-grade Example

Approximate grade Z Cu

Z Zn

% Pb

oz. Ag/ton

o0z. Au/ton

2. 1If no operating mines, are there massive
base metal sulphide occurrences/prospects
in the area? . . ’\/ 0

How many?

Higher-grade Example

Approximate metal content

Z Cu

%2 Zn

% Pb

oz. Ag/ton

oz. Au/ton
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Lower-grade Example

Approximate metal content
%Z Cu
% Zn
% Pb
oz. Ag/ton
oz. Au/ton

Is "massive" heavy sulphide
mineralization present?

Is its distribution stratigraphically
controlled within a single lithological

unit?

--within several different lithological
units?

Does mineralization occur within the
same units in different localities?

What it its approximate mineralogical
composition?

Example 1 % pyrite

8

pyrrhotite

chélcopyrite

9

galena

N e

Example 2 pyrite

™

pyrrhotite
chalcopyrite

sphalerite

N N 3N

galena

Is there any metal or mineral zoning
in the mines or prospects?

Vertical zoning, stratigraphic base
to top--describe briefly

Computer
Code




Computer
Code

Top
Bottom
Lateral zoning, proximal to
distal-~describe briefly
Proximal
Distal

Are chemical sedimentary rocks or
siliceous tuffs associated with
the mineralization?

--in specific deposits?

--if so, in what stratigraphic
with respect to the mineralization?




~-regionally, at or near the
mineralized horizon?

What is their composition?

cherty tuff

iron formation

what facies: oxide
silicate
carbonate
sulfide
barite

carbonaceous or
graphitic schist

What type of alteration is present
in the host rocks?

—-is the stratigraphic hanging
wall altered?

--if so, what type of alterationm,
what intensity

silicification
chloritization
tourmalinization
albitization

other--describe briefly

Is the stratigraphic footwall altered? -

--if so, what type of alteration,
what intensity?

Corputer
Code




gilicification

-chloritization

tourmalinization
albitization

other-—-describe briefly

Is the stratigraphic footwall
altered?

~--1if so, what type of alteration,
what intensity?

silification
chloritization
toﬁrmalinization
albitization

other--describe briefly

What is .the regional metamorphic rank?

zeolite facies-—-specify mineral
assemblage if possible

greenschist facies--specify mineral
assemblage if possible

Compute:
Code

[ B

£

;

Ky

[ A .
/ vl
T

R




amphibolite facies--specify mineral

Computer
Code

assemblage if possible

granulite facies—specify mineral
assemblage if possible

8. What is the regional style of deformation?

tight isoclinal folding: steep dips vc¢<f/¥fﬂ /Cde@- /g4qyt44u;aj

ot

open folding, moderate dips

little deformation, relativély
flat dips? ,

9. What type of pre-metamorphic volcanic
rocks were present?

--differentiated basalt-
andesite-rhyodacite?

--bimodal basalt-rhyodacite




10.

~-abundant felsic fragmental-~
pyroclastic rocks near the ore?

--mafic volcanic or subvolcanic
rocks only?

—-minor mafic volcanic or intrusive
rocks and less abundant than
(meta)sedimentary types?

--no significant volcanic or igneous
rocks?

——other

What type of prematamorphic clastic
sedimentary rocks are present?

--greywackes and volcanoclastics
of varying composition?

--felsic volcaniclastics, with epi-~

clastic sandstone, shale, carbonate?

~—-minor clastic sedimentary rocks:
only pelagic shales?

——argillité—siltstone-shale of
turbiditic type?

~-shelf clastics and carbonates:
sandstone-stilstone-shale-
carbonate-evaporite

-—other

Computer
Code

{OLfn4atVEA&—-

el e
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12.

What was the probable tectonic-
sedimentary depositional environment
in terms of "current" plate tectonic
configurations?

~-oceanic rift-ridge:
spreading center?

Compute
Code

--volcanic island arc off craton
margin?

-—-fore-arc trench or trough? _ L,//’///’

--back-arc, post-arc or inner-arc
basin?

-—continental or cratonic rift?

-~shallow cratonic shelf or basin?

-—other

Describe the soil profile in each
area delineated: .

Top % total thickness

d L~ eAL CNAy Ot S Q/C"r/"p

PRAPA

{ ' . / . 2 e ) p,/
N, {,4_». 4t AT Cnmp L g | S Aty i i 4

>34 7,

Bottom
Bottom




Compute1

Code
Soil thickness-- Meters or feet
greatest‘ | 7/ Cr e —
average ‘/'67 (A
smallest PR —
13. Describe the weatheriﬁg profile in
each area delineated:
Top % of total thickness
A LA/~4,a/£/Z~A~\,k#<//
<& a¢/4€rcu~u< ,;:L/ . ;meﬂn;zzj
o Lo e TN
Bottom
Weathering profile thickness—- Meters or feet
greatest
average
smallest
14. Cover rocks if massive sulphide

environment is subsurface

Top 7% of total thickness

KJ{ —-t,é_/n—m’\(r-‘»«./g Ao M’(H/ér 1,-_—../41:1“/,,75{

[

(/é““ 7 SRR .o/(« . "a] e ’?’,»-’:’i

3

Bottom




E. CLASTIC HOSTED MASSIVE SULPHIDE DEPOSITS
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E-1: Description

Massive su]phide environment E-1 consists of a thick sequence of early or
middle Proterozoic clastic and carbonate rocks called the Wernecke Supergroup
shown as unit PP3 on Map A. The Hart River deposit, the only significant known
showing, occurs near a facies boundary between dolomite and argillite near the

top of the sequence. The host rocks suggest a rift environment along a passive

continental margin.
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GENERALIZED GEOLOGY - HART RIVER AREA

The Wernecke Supergroup, which comprises exploration area E-1, consists of |
a clastic and carbonate sequence possibly as thick as 10 km. Quartzite, black
argillite and minor éarbonate rocks of the Fairchild Lake and Quartet Groups
comprise most of the sequence. Massive sulphides occur within the overlying
Gillespie Lake Group, a sequence of flaggy, .orange-weathering, argillaceous
dolomite and lesser ca]caredus argillite, possibly as thick as.2 km. Mineralization
occurs where the dolomite changes facies to calcareous argillite and black argillite.
The stratigraphic position within the Gillespie Lake Group is not known. The
Wernecke Supergroup is cut by volumnous diabase dykes and sills and is highly
deformed. A major unconformity separates these rocks from the overlying, less

deformed rocks of the middle or late Proterozoic Pinguicula Group.
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MINERALIZATION - HART RIVER AREA

The Hart River deposit forms a vertical-to-moderately dipping pod completely
enclosed within black argillite. It reaches 124 m in length and 19 m in thickness
and has been traced for about 150 m downdip. The footwall side exhibits
silicification and a stockwork of quartz-carbonate-chalcopyrite veinlets while
the hanging wallis marked by a concordant, layered, chert-pyrite horizon. The
Aeposit consists of thinly layered pyrite, pyrrhotite, sphalerite, galena and
chalcopyrite with minor tetrahedrite, tennantite and the argyrodite-canfield
sulphosalt series. Published reserves are 577,000 proven tons grading 3.6% Zn,
1.45% Cu, 0.9% Pb, 45.1 grams/tonne Ag and 1.28 grams/tonne Au plus 16,000 probable
tons of similar grade. There is a crude metal zonation with lead and zinc
concentrated in the central and western position and copper and gold in the eastern
portion. The distribution of iron su]phfdes is such that pyrite is most common
in the central and western portions and pyrrhotite in the eastern portion of

the deposit.
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EXPLORATION HISTORY - HART RIVER AREA

Claims were first staked in the area in 1955 and 1956 although copper
mineralization had been reported by’trappers as early as the 1930's. Asbestos
Corporation optioned the property in 1956 and explored with mapping, hand trenching
and sampling. Ventures Mining Ltd. and Anglo Western Minerals Ltd. explored
with soil sampling, EM surveys and two packsack diamond drill holes (23 m)
before forming a new company, Hart River Mines Ltd. in 1967 to finance further
work. Hart River drilled 31 holes (2;214 m).iadd enlarged the property in 1968,
then constructed a.winter road and explored the main zone with-530 m of
underground development plus 1,645 m of underground drilling (32 holes) and
1.028 m of surface drilling.(9 holes) in 1969. A Tower adit was also driven
67 m before opefations terminated. A feasibility study was conducted in
1969 by Kaiser Engineering. Subsequent exploration consisted of detailed soil
sampling, an EM survey and -823 m of underground drilling (2vh01es) in 1970,
and 278 m (4 holes) in 1971, and theArestaking of a few lapsed claims 1in June,

1975. In 1976, the company changed its name to North Hart Resources Ltd.



SCHEMATIC CROSS—SECTION

HART RIVER AREA
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2.

DESCRIPTION OF MASSIVE SULPHIDE ENVIRONMENTS

Are (were) there operating mines
in the area? NO

AReA .

Computer
Code

How many?

Approximate size in millions
of tons—1largest?

smallestc?

Higher-grade Example

Approximate grade % Cu

% Zn

% Pb

oz. Ag/ton

0z. Au/ton

Lower-grade Example

Approximate grade % Cu

% Zn

% Pb

oz. Ag/ton

oz. Au/ton

If no operating mines, are there massive
base metal sulphide occurrences/prospects
in the area’ _ YES

How many? Oone

Higher—-grade Example

Approximate metal content

% Cu \.AS */
%7 7n 3.¢ °fl
%Pb 0.5/
oz. Ag/ton | LAS

oz. Au/ton D. 0A4)
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Lower-grade Example

Approximate metal content

% Cu
% Zn
% Pb
oz. Ag/ton

0z. Au/ton

Is "massive” heavy sulphide
mineralization present?

Is its distribution stratigraphically
controlled within a single 1lithological

unit?

--within several different lithological

units?

Does mineralization occur within the
same units in different localities?

What it its approximate mineralogical
composition?

Example 1

Example 2

Is there any metal or mineral zoning

pyrite
pyrrhoﬁite

chalcopyrite

Z pyrrhotite

% chalcopyrite

Z sphalerite

7% galena

in the mines or prospects?

Vertical zoning, stratigraphic base

to top--describe briefly :

Computer
Code

NO

20 °f.

5

(0Ts

5 oo

QO %,

NA




Computer
Code

Top
Bottom
Lateral zoning, proximal to
distal--describe briefly
Proximal
Distal

Are chemical sedimentary rocks or
siliceous tuffs associated with
the mineralization?

—-in specific deposits?

--if so, in what stratigraphic
with respect to the mineralization?

YES

YES

H%&NW;



Computer
Code

~-regionally, at or near the
mineralized horizon?

1<
e

What is their composition?

(dide .
cherty £aftO 4 Ca A AR GaALL W

iron formation

what facies: oxide

silicate

carbonate

sulfide | ORI, CMERT

barite

carbonaceous or
graphitic schist

What type of alteration is present
in the host rocks?

~-is the stratigraphic hanging
wall altered? . . VES

—if so, what type of alterationm,
what intensity

silicification SILAARIEYN wWeikay

chloritization

tourmalinization

albitization

other--describe briefly

b

Is the stratigraphic footwall altered? - 4

--if so, what type of alteration,
what intensity? ‘




silicification
chioritization
tourmalinization
albitization

other--describe briefly

Is the stratigrgdphic footyall
altered?

todrmalinizat/ion

‘other~—déscribe briefly

What is the regional metamorphic rank?

zeolite facies~-specify mineral
assemblage if possible

greenschist facies--specify mineral
assemblage if possible

RS STRYGDORNVC

Compute:
Code

COARKRONETTE STOUKROWEE
VERNLETS

2coLTE FRES

M 0. ASeMR LAGE A{/A




amphibolite facies--specify mineral
assemblage 1f possible

Computer
Code

granulite facies-—specify mineral
assemblage if possible

What is the regional style of deformation?

tight isoclinal folding: steep dips TIEHT I RNNAL FILDS

STEET= LUIMRAS |

open folding, moderate dips

little deformation, relatively
flat dips? :

What type of pre-metamorphic volecanic
rocks were present?

——differentiated basalt-

andesite-rhyodacite?

--bimodal basalt-rhyodacite




10.

--abundant felsic fragmental~
pyroclastic rocks near the ore?

Computer
Code

--mafic volcanic or subvolecanic
rocks only?

—-minor mafic volcanic or intrusive
rocks and less abundant than

(meta)sedimentary types?

~-no significant volcanic or igneous

rocks? NO

DSICGHIIFWCANT (0.

AT

——other

What type of prematamorphic clastic
sedimentary rocks are present?

——greywackes and volcanoclastics
of varying composition?

-~felsic volcaniclastics, with epi-
clastic sandstone, shale, carbonate?

—-minor clastic sedimentary rocks:
only pelagic shales?

--argillite—~siltstone-shale of

turbiditic type? FINE G2AHNED TURIBINTE

AND SHRLE

—--shelf clasties and carbonates:
sandstone—-stilstone-shale-
carbonate—evaporite

——other




11.

12,

What was the probable tectonic-
sedimentary depositional environment
in terms of "current" plate tectonic
configurations?

--oceanic rift-ridge:
spreading center?

Compute:
Code

-~volcanic island arc off craton
margin?

--fore-arc trench or trough?

--back-arc, post-arc or inner-arc
basin?

--continental or cratonic rift? C RATeaC

TAFT

--shallow cratonic shelf or basin?

-—other

Describe the soil profile in each
area delineated:

Top % total thickness

MM OTURE  BREANC. SILS

BG/ /

ALLud . AND  Cottudium

YA

Bottom
Bottom




e

Soil thickness--
| greatest
average
smallest

13. Describe the weathering profile in
each area delineated:

Top

Meters or feet

2 Medrew.

Computer
Code

L enadee

\esg*szcu\m\m&fe,

% of total thickness

udWwetHEREDN — Al UMb,

dEERSY A AGATEY

Bottom

Weathering profile thickness—-—
greatest‘
average
smallest

14. Cover rocks if massive sulphide
environment is subsurface

Top

Meters or feet

% of total thickness

AT Ssuedics

Bottom
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E-2: Description

Rocks ranging in age from upper Proterozoic through middle Paleozoic and
underlying large areas of southeastern, central and northern Yukon are included
within massive sulphide environment E-2. This group of rocks is predominantly
clastic but also includes minor volcanics and carbonates. The Paleozoic shales
are laterally equivalent to platformal carbonate rocks and define two intracratonic
basins called Selwyn Basin and Richardgon Trough. Upper Proterozoic and possibly
some lower Cambrian rocks belong to the "Grit Unit" and comprise sequences of
shale, quartzite, quartz grit, 1imestone and dolomite up to several kilometers
thick. _The “Grit Unit" is widespread and varies little from place to place but
is only known to host massive sulphide deposits in the Coal River area.

Lower and middle Plaeozoic black shales host the deposits of both the Anvil
and Howard Pass districts. Most of these shales belong to the Road River Formation
and range in age from upper Cambrian through Devonian, although those in Anvil
Range are thought to be Lower Cambrian in age. The black shales undergo facies
changes to ribbon chert towards the centre of Selwyn Basin and to platformal
carbonate rocks towards the margins. Basic volcanic rocks are associated with
the shales in Anvil Range but not elsewhere. |

The Tectonic environment was either that of a passive continental margin
or intracratonic basin. Local normal or rift faulting, although not documented,

may have been an important control of sulphide deposition.
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GENERALIZED GEOLOGY - ANVIL RANGE AREA

Sedimentary and volcanic rocks in Anvil Range are divided into two separate
stratigraphic packages, both of which were uplifted-into a broad arch by-the intrusion
Anvil Batholith, a Cretaceous porphyritic biotite quartz monzonite and granddiorite
body. The Tower package, which contains all lead-zinc mineralization, ranges in
age from lower Cambrian to upper Ordovician. The upper package consists of several
imbricate thrust slices ranging in age from middle Devonian to Mississippian and
is composed of black phyllites, chert conglomerate, stratiform barite, chert and
basalt flows.

The lower package is identified on the Tectonic Assemblage Map (Map A) as
unit €Dm. Lithologies in descending order consist of:

mid-Ordovician - mafic metavolcanic rocks, dominantly breccias, tuffs and

pillowed to massive flows;

middle Cambrian to lower Ordovician - calcareous phyllite (locally metamorphosed

to calc-silicate phyllite), graphitic phyllite and metabasite;

Tower Cambrian - stratiform lead-zinc depositskand-within'a~graph1t1c_phy]]ite uni

Proterozoic to Cambrian - non-ca]caréous phyllite to schist with minor calc-

silicate phyllite, marble and minor metabasite.

A11 contacts appear to be unconformable. There is no consistent relationship
between volcanism and ore deposits. Volcanism appears to have initiated at the
time of ore deposition and most of the volcanic material is younger than mineral-
jzation. At most, basaltic magmatism supplied the heat which focused brine
migration. Trace.eTement analysis of volcanic rocks suggest a within-plate rift

setting.
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MINERALIZATION - ANVIL RANGE AREA

Seven potentially economic sulphide bodies have been discovered along the 25 km
belt known as the Anvil Range district. A1l occur within the host lower Cambrian
graphitic phyllite unit which marks the transition between calcareous and non-
calcareous pelites. Characteristic vertical and lateral zonation seen in all
deposits is (in descending order):

(1) baritic massive sulphide;

(ii) pyritic massive sulphide;

(iii) pyritic quartzite;

(iv) ribbon banded graphitic quartzite.

Most deposits are surrounded by an alteration envelope which may be best
developed in the footwall. Chalcopyrite-pyrrhotite stringer zones are recognizable
beneath some deposits.

The seven deposits together contain almost 225 million tonnes of total sulphide
mineralization of which about 100 million tonnes of material grades 9.5% combined

lead and zinc and about 50 grams per tonne silver.
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EXPLORATION HISTORY - ANVIL RANGE AREA

First discoveries in the Anvil Range area were made by A. Kulan and native
prospectors in 1953. Claims staked on two showings were optioned to Prospectors
Airways Ltd., which conducted geochemical, gravity and ground.magnetic surveys.
Between 1953 and 1956, some drilling was carried out, especially on the discovery
Vangorda showing. Prospectors Airways later merged with Kerr Addison Mines Ltd.
which performed sporadic work in the area during the late 1950's and 1960's.

Activity was renewed in 1965 when Dynasty Exploration Ltd. and Cyprus
Exploration Ltd. discovered the Faro orebody while drilling a
coincident airborne magnetic, ground magnetic and gravity anomaly 10 km northwest
of the Vangorda discovery. Dynasty continued drilling on the Faro deposit until
1969, when production commehcedvat 5,500 TPD. This was expanded ‘in 1975
to the present rate of 10,000 TPD. Anvil Mining Corp. Ltd., formed by the joint
venture in 1965 to develop the deposit, merged with Dynasty and Cyprus/in 1975 to
form Cyprus Anvil Mining Corp. Ltd.

A subsidiary of Kerr Addison, Vangorda Mines Ltd., joint venturing with the
AEX 73 syndicate (later Canadian Natura] Resources Limited), -conducted drilling and
underground bulk testing on the Grum deposit, some 10 km west of the Vangorda
discovery. After a 250 ton mill test in 1977, regerves of 27 million tonnes
grading 10.5% combined lead and zinc with 50 grams per tonne silver were announced.
Kerr Addison and Canadian Natural Resources -holdings in the.Anvil Range area
" including the Grum depesit, were sold to Cyprus Anvil in 1978.

Cyprus Anvil, conducting deep exploration drilling on the DY claims in 1976,
jntersected significant mineralization at depths greater than 500 m in what is

thought to be an easterly extension of the Grum deposit. Drilling is presently
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continuing on this discovery. Cyprus Anvil geologists estimate that the deposit
could be as large as 50 to 80 million tonnes with grades similar to other deposits
in the area. Cyprus Anvil now directly controls most of the potentially mineralized
ground in the Anvil Range area. Their exploration in the area continues, utilizing

deep drilling as the primary exploration tool.
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ANVIL RANGE AREA

GRUM DEPOSLT

UPPER PALEOZOIC
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2.

DESCRIPTION OF MASSIVE SULPHIDE ENVIRONMENTS

Are &were} there operating mines
in the area?

How many?

Approximate size in millions
of tons—largest?

smallest?

Higher-grade Example

Approximate grade % Cu
% Zn
% Pb
oz. Ag/ton

oz. Au/ton

Lower-grade Example
Approximate grade Z Cu
% In
% Pb
oz. Ag/ton
oi. Au/ton

other

-ne—opersting mines, Qre there,massive
base metal sulphide occurrences/prospects
in the area? . .
How many?

Higher-grade Example

A@proximate metal content
7% Cu
Z Zn
% Pb
oz. Aé/ton

oz. Au/ton

NE<

= "ok KHT A X3,

(173

Computer
Code

ONE

75

5.7°

231¥°]o

=

YES

‘oOIQ

4°lo

150
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Lower-grade Example

Approximate metal content
% Cu
% Zn
% Pb
oz. Ag/ton
0z. Au/ton

Is "massive" heavy sulphide
mineralization present?

Is its distribution stratigraphically
controlled within a single lithological
unit?

——within several different lithological
units?

Does mineralization occur within the
same units in different localities?

What it its approximate mineralogical

composition?
Example 1 % pyrite
%Z pyrrhotite
sphalecde
% ohaleepynite
% galena
Example 2 % pyrite

Z .pyrrhotite

B

chalcopyrite
% sphalerite
% galena

Is there any metal or mineral zoning
in the mines or prospects?

Vertical zoning, stratigraphic base
to top--describe briefly

Computer
Code

Yes

NO

Yes,

L

o

O

N
Yy

(«

© N N




T
/ N

Top

Computer
Code

DORTE

G Paum

SPHdLER M=

GRLERA

PYR\TE

PR RNSTITE

Lateral zoning, proximal to
distal--describe briefly

Bottom

Proximal

PNRRH OTIVE

PYRNTE

Gena

SPHRLER V=S

G PsuM

BAeTe

Distal

Are chemical sedimentary rocks or

siliceous tuffs associated with

the mineralization?

——in specific deposits?

--if so, in what stratigraphic
with respect to the mineralization?




-

--regionally, at or near the
mineralized horizon?

What is their composition?

cherty _fusf"

iron formation

what facies: oxide
silicate
carbonate
sulfide
barite

carbonaceous or
graphitic schist

What type of alteration is present
in the host rocks?

~-is the stratigraphic hanging

wall altered?

-—-if so, what type of alteratiom,
what intensity

silicification
chloritization
tourmalinization
albitization

other--describe briefly

Is the stratigraphic footwall altered? -

--if so, what type of alterationm,
what intensity?

YES

Computer
Code

Rf THE  Hovzowd

CHERTA SHALE

CARRDMAME USSP LLYYE

VES

V\\QBR

MINBR,

BLERRMED LARRDN

\’E?EL




silicification
chloritization
tourmalinization
albitization

other-—-describe briefly

Is the stratfigraphic fgotwall
altered?

urmalinizAtion
albitization

other-~dlescribe btiefly

What is the regional metamorphic rank?

zeolite facies--specify mineral
assemblage if possible

greenschist facies——specify mineral
assemblage if possible

MODERATE.

Compute
Code

STRONRG

RLEACHED CARRSW

THRATIZED




amphibolite facies--specify mineral
assemblage if possible

granulite facies—specify mineral
assemblage if possible

booddy

Compute:
Code

Musenoike

aandalusie

What is the regional style of deformation?

tight isoclinal folding: steep dips
open fdlding, moderate dips

little deformation, relatlvely
flat dips?

What type of pre-metamorphic volcanic
rocks were present?

—-differentiated basalt-
andesite-rhyodacite?

--bimodal basalt-rhyodacite

’ Ly fone iolelined

,ﬂ&bé_%@,&&ﬁm 20°




10.

—-abundant felsic fragmental-
pyroclastic rocks near the ore?

--mafic volcanic or subvolcanic
rocks only?

—--minor mafic volcanic or intrusive
rocks and less abundant than
(meta)sedimentary types?

--no significant volcanic or igneous
rocks?

~—other

What type of prematamorphic clastic
sedimentary rocks are present?

-—-greywackes and volcanoclastics
of varying composition?

--felsic volcaniclastics, with epi-
clastic sandstone, shale, carbonate?

--minor clastic sedimentary rocks:
only pelagic shales?

-—argillite-siltstone-shale of
turbiditic type?

~—shelf clastics and carbomnates:
sandstone~stilstone-shale~
carbonate-evaporite

--other

Computer
Code

AT e fo\Ckgfé; \JEXQSLXUEQ

XD .

?Q&u%.&, sum host .




11.

12.

What was the probable tectonic-
sedimentary depositional environment
in terms of "current" plate tectonic
configurations?

-—oceanic rift~-ridge:
spreading center?

Compute
Code

-—volcanic island arc off craton
margin?

--fore—-arc trench or trough?

--back-arc, post-arc or inner-arc
basin?

N .
--continental or cratonic rift? (:ftujxﬁ}xkgc;_ (LQ%r
| Q

-—-shallow cratonic shelf or basin?

-—other

Describe the soil profile in each
area delineated:

Top %Z total thickness

lﬂ\WLcA*mQ ﬁ-{% CUAAC, SQLL

M\k%‘(eq

C(\C}.-EAO *\L“ ~ J('iﬂ {M St

Bottom
Bottom



Compute:

Code
Soil thickness-- Meters or feet
greatest [ ®)
average AD
smallest ’ '\

13. Describe the weathering profile in
each area delineated:

Top ‘ % of total thickness

un M;g&s&g&g& N \\uml q(m&d

u
YA

Bottom
Weathering profile thickness—- Meters or féet
greatest ‘QSS *‘QJ)A\ Q. VL&L
.average
smallest

14. Cover rocks if massive sulphide
environment is subsurface

Top % of total thickness

Bottom
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GENERALIZED GEOLOGY - COAL RIVER AREA

In the Coal River Area, two dissimilar clastic hosted sulphide deposits
occur Within late Proterozoic and lower Cambrian clastic and carbonate rocks.
The McMillan deposit occurs within a thick sequence &2 km) of quartz grit, lime-
stone, quartzite, Timestone conglomerate and argillite of the'Proterozoic "Grit
Unit". The deposit is up to 50 feet thick, is generally conformable and has
sharp contacts with hangingwall rocks of maroon and green argillite, limestone
and Timestone conglomerate and a footwall sequence of maroon and green argillite
and limestone.  The sedimeqts are gently dipping and are cut by both normal faults
and thrust faults.

The Mel deposit occurs within a thin band of phyllite that overlies lower
Cambrian limestone. The phyllite is highly sheared and brecciated and the whole

sequence occurs within the overturned Timb of a broad syncline.
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MINERALIZATION - COAL RIVER AREA

The McMillan deposit is up to 15 m thick with reserves of about 1.5 million
tonnes grading about 6% Pb, 9% Zn and 90 grams/tonne Ag. Mineralization consists of
galena, sphalerite, pyrite and arsenopyrite with siderite and ankerite and is
surrounded by a halo of'arsenopyrite and sulphosalt veinlets and siderite breccia
zones.

The Mel mineralization reaches 18 m in thickness and consists of alternating
bands of up to 0.5 m thick of pure barite and Timy pyritic and baritic phyllite.

The mineralization consists of lTaminar blebs of sphalerite and wisps and veinlets

of galena and occurs as two bands, an East Zone 850 .m long and 3 to 12 m thick,

and a West Zone less than 120 m Tong and up to 6 m thick. Sphalerite tends to

occur in bands with Tow barite content and is often surrounded by small rims of

talc alteration, producing a rock that resembles a "sphalerite-augen-talc schist".
The footwall of the zone consists of up to 1.5 m of brecciated white chert and inter-
bedded brown phyllite. The drilling tested the deposit to depths of 120 to 180 m,

indicating 3.94 million tonnes grading 1.9% Pb, 5.2% Zn and 61% BaSO4.
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EXPLORATION HISTORY - COAL RIVER AREA

The McMillan deposit was first discovered in 1892 by prospectors from the
Cassiar Gold Fields and was first staked in 1930. New Jersey Zinc and Noranda
hand trenched and drilled 4 holes (200 m) in 1949-50. 1In 1951, Asarco entered the
joint venture with a majority interest and drilled 93 holes totalling 7058 m between
1951 and 1973. Noranda optioned the property in 1975 and explored with 27 holes
(2,560 m) and geophysics.

The Mel property was first staked by prospectors in 1967 and optioned to
Newmont, which explored with geochemistry and bulldozer trenching. The property
was restaked in 1973 by Sovereign Metals Corp. and optioned to Granby Mining, which
drilled 8 holes (548 m) in 1974 and 10 holes (1,404 m) in 1975. St. Joseph Exploration
entered the joint venture and explored with geochemical and gravity surveys in 1977

and 7 holes (1,050 m) in 1978.
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1.

2.

DESCRIPTION OF MASSIVE SULPHIDE ENVIRONMENTS

Are (were) there operating mines
in the area?

How many?

Approximate size in millions
of tons—1largest?

smallest?

Higher~grade Example

Approximate grade 7% Cu
% Zn
% Pb
oz. Ag/ton
oz. Au/ton

Lower-grade Example

Approximate grade % Cu

% Zn

Z Pb

oz. Ag/ton

oz. Au/ton
If no operating mines, are there massive
base metal sulphide occurrences/prospects
in the area? .

How many?

Higher-grade Example

Approximate metal content
Z Cu
Z Zn
% Pb
oz. Aé/ton

0z. Au/ton

pO

Cof. RWEeR
AR A

Computer
Code

VES

+

WO

3 ol

T

3.0
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Lower-grade Example

Approximate metal conﬁent
% Cu
% Zn
% Pb
oz. Ag/ton
oz. Au/ton

Is "massive" heavy sulphide
mineralization present?

Is its distribution stratigraphically
controlled within a single lithological
unit?

--within several different lithological
units?

Does mineralization occur within the
same units in different localities?

What it its approximate mineralogical
composition?

Example 1 % pyrite
% pyvrrhotite

A chalcopyrite

Z galena
- Example 2 - % pyrite
% pyrrhotite
Z chaicopyrite

% sphalerite
% galena

Is there any metal or mineral zoning
in the mines or prospects?

Vertical zoning, stratigraphic base
to top--describe briefly

Computer
Code

509. 3//0

1.9 “/o

NES

YES

No

NO

o a




Top

Computer
Code

CAM et + SOV eERTE + RARTE

Gend + RARTE

Bottom

Lateral zoning, proximal to
distal--describe briefly

Proximal

GAeNd +— oneERY

ChienA + SPH MLERITE + e

G e + SPRAHERITE + RARTE

SPHALER (Y —+ BARITE

RAR\TE

Distal

5. Are chemical sedimentary rocks or
siliceous tuffs associated with

the minzralization? NoT+™ K“Omi\\

--in specific deposits? A)DT" I N Do)

—--if so, in what stratigraphic
with respect to the mineralization?




--regionally, at or near the
mineralized horizon?

What is their composition?

cherty tuff

iron formation

what facies: oxide »I
silicate
carbonate
sulfide .
barite

carbonaceous or
graphitic schist

What type of alteration is present
in the host rocks?

—-is the stratigraphic hanging
wall altered?

~-if so, what type of alteration,
what intensity

silicification
chloritization
tourmalinization
albitization

other—-describe briefly

Is the stratigraphic footwall altered?

--if so, what type of alteratiom,
what intensity?

Computer
Code

NES

SQQ>E:F1VT$?L€FT1§H\3

ND




Compute
Code

gsilicification

— chloritization

tourmalinization

albitization

other--describe briefly

other--deScribe briefly

7. What is the regional metamorphic rank?

zeolite facies——specify mineral

assemblage if possible ANON - M ETAMILPHOSED

greenschist facies--specify mineral
assemblage if possible




amphibolite facies--specify mineral
assemblage 1f possible

granulite facies——specify mineral
assemblage if possible

What is the regional style of deformation?

tight isoclinal folding: steep dips

1

open folding, moderate dips

little deformation, relatively
flat dips? :

What type of pre-metamorphic volcanic
rocks were present?

——differentiated basalt-
andesite-rhyodacite?

—-bimodal basalt-~-rhyodacite

Computes
Code

OPEN, FOLDS y
THRULST FAUTING




10.

--abundant felsic fragmental-
pyroclastic rocks near the ore?

--mafic volcanic or subvolcanic
rocks only?

——minor mafic volcanic or intrusive
rocks and less abundant than
(meta)sedimentary types?

-—-no significant volcanic or igneous
rocks?

-~other

What type of prématamorphic clastic

sedimentary rocks are present?

——-greywackes and volcanoclastics
of varying composition?

——felsic volcaniclastics, with epi-
clastic sandstone, shale, carbonate?

~-minor clastic sedimentary rocks:
only pelagic shales?

--argillite—siltstone-shale of
turbiditic type?.

~-shelf clastics and carbonates:
sandstone-stilstone~shale-
carbonate-evaporite

-—-other

Computer
Code

PO YNBLIN  UILoAN

Lones, -

COREBIINTE. ¢t Aeries

ARG L TE

ALGCOL Ly MESSrerde




11.

12.

What was the probable tectonic—~
sedimentary depositional environment
in terms of "current”" plate tectonic
configurations?

--oceanic rift-ridge:
spreading center?

--volcanic island arc off craton
margin?

—-—fore-arc trench or trough?

--back-arc, post-arc or inner-arc
basin?

-—continental or cratonic rift?
--gshallow cratonic shelf or basin?
—-—other

Describe the soil profile'in each
area delineated:

Top

Conpute
Code

B aRC. VSN

TO CAONTINENTAL. S HELF=

Z total thickness

IMMATUWRE  oRENANC So\ s /.

MUSKEC-

'537Aa

ALLud tuM

lg"/o

GLE B T

707

Bottom

Bottom



Soil thickness-- Meters or

feet

greatest ‘ 0 {“JE¥14L5

Computer
Code

average -5 YV\.Q;“\—QS.

¢ e «m&&

smallest ) \4555 ’H

13. Describe the weathering profile in
each area delineated:.

Top % of total

thickness

WIOWESFHER ED ; WATE:L .

Bottom

Weathering profile thickness-- Meters

greatest

or feet

average

smallest

14. Cover rocks if massive sulphide
environment is subsurface

Top % of total thickness

Al LiMesree

6o A

LIMESTONE  CONGLAMERATE 4%/

Bottom
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HOWARD PASS AREA - GENERALIZED GEOLOGY

The Ordovician and Silurian Road River Formation is host to stratabound
sulphide minera]izafion in the Howard Pass Area. Two major déposits and one
small occurrence, all owned by Placer Development and. one ether small occurrence have
been discovered to date. A1l are situated within a narrow belt that is exposed
along the southwest flank of a west-northwest plunging anticlinorium over 75
km Tong. Cambrian and Ordovician shale and carbonate rocks underlie the Road
River Formation and a thick sequence of Devonian and Mississippian afgi]]ite,
sha]é grit and chert pebble conglomerate overlie it. Specific structural and
stratigraphic controls of mineralization have not been established but the setting
of the various deposits and properties is similar throughout the area. Mineralization
occurs within the lower part of the Road River Formation and is hosted by black
graphitic, siliceous argillite and minor black Timestone. Similar rocks, together
with black Chert, comprise the rest of the lower member and are characteristic
of the Road River Formation throughout Selwyn Basin. The total thickness of
the Road River Formation in the Howard Pass Area is consistently less than 300 m
and the lower member is less than 200 m.

wfthin the mineralized belt, broad open folds, accompanied by steep cleavage
are the dominant structures. The southwest side of the belt is bounded by a

complex, parallel zone of steep faults.
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HOWARD PASS - MINERALIZATION

The known mineralized zones in the Howard Pass are called the XY deposit,
Anniv deposit and OP occurrence of Placer Development and two prospects owned by
Vestor Explorations and Cyprus Anvil, respectively. The XY deposit is the largest
and most completely explored deposit. The area explored is about 7600 m long and

2,400 m wide and the deposit averages about 10% combined Pb and Zn and 15 grams/tonne

Ag across an average thickness of 17 m. High-grade drill intersections have assayed

up to 25.0% Zn and 23.1% Pb across 7.5 m. Mineralization consists of fine-grained
sphalerite, galena and minor pyrite. The Anniv occurrence is reported to be of

comparable grade but somewhat smaller. The OP zone is significantly smaller.



™
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HOWARD PASS AREA - EXPLORATION HISTORY

The XY, Anniv and OP occurfences were discovered in 1972 by Placer Development
Ltd. with reconnaissance geochemistry. The XY deposit was explored in 1973 with
bulldozer trenching, mapping, grid soil sampling and 26 holes (4,265 m) and in 1974
with 12 holes (1,980 m). Placer then entered a joint venture with Essex Minerals
(U.S. Steel) and drilled 10 holes (3,660 m) in 1975, 37 holes (6,242 m) in 1976
and 14 holes (5,060 m) in 1977. An access road was built to the property in 1977,
and an exploration adit is scheduled to be started in 1980.

The Anniv deposit was explored with.mapping and grid geochemistry in 1973
bulldozer trenching in 1974, 4 holes (305 m) in 1975, 30 holes (3,050 m) in 1976,
20 holes (5,456 m) in 1978 and extensive drilling in 1979.

The OP occurrence was explored with mapping’and grid geochemistry in 1973,

and 1974, 2 holes (250 m) in 1976 and 7 ho]es (584 m) in 1978.
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DESCRIPTION OF MASSIVE SULPHIDE ENVIRONMENTS

Are (were) there operating mines
in the area? / NO

Computer
Code

How many?

Approximate size in millions
of tons——largest? :

‘smallest?

Higher-grade Example

Approximate grade 7 Cu

% Zn

% Pb

oz. Ag/ton

oz. Au/ton

Lower-grade Example

Approximate grade % Cu

% Zn

% Pb

oz. Ag/ton

oz. Au/ton

If no operating mines, are there massive
base metal sulphide occurrences/prospects

in the area? ‘ . . \‘E:Ea
Bow many?» : "‘T’H E“&':

Higher—-grade Example

Approximate metal content

% Cu : -

Z Zn ' Q:_

% Pb 4

oz. Ag/ton. 0. 7

oz. Au/ton
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Lower-grade Example-

Approximate metal content

Z Cu
% In
% Pb
oz. Ag/ton

oz. Au/ton

Is "massive' heavy sulphide
mineralization present?

Is its distribution stratigraphically
controlled within a single lithological

unit?

——within several different lithological

units?

Does mineralization occur within the
same units in different localities?

What it its approximate mineralogical

composition?

Example 1

Example 2

Is there any metal or mineral zoning

N e

N

pyrite
pvrrhotite
$9\JA \
chetcopyrite
galena
pyrite
pyrrhotite
chalcopyrite

sphalerite

galena

in the mines or prospects?

Vertical zoning, stratigraphic base

to top--describe briefly

Computer
Code

\%_bu‘ \

<
h

YeS

NO
Ness
1= ‘/»
ol w) ‘/o
s->(




Computer

Code
Top .
LN Z OVED
A ERTAUMMAM
Bottom
Lateral zoning, proximal to
distal--describe briefly
Proximal

Giend  AND MInde.  StutneRaE

GALENA  AND  SBHIMLERNTE EQUHL

SOMALERTE MAND MINDR. GALENA
PHMER TE

Distal

Are chemical sedimentary rocks or
siliceocus tuffs associated with
the mineralization? \{f:Fén

——-in specific deposits? NveE<,

--if so, in what stratigraphic v
with respect to the mineralization? HANGuuguw AL




--regionally, at or near the
mineralized horizon?

What is their composition?

cherty zu‘f-f’

iron formation

what facies: oxide
silicate
carbonate
sulfide
barite

carbonaceous or
graphitic schist

What type of alteration is present
in the host rocks?

--is the stratigraphic hanging
wall altered?

--if so, what type of alteration,
what intensity

silicification
chloritization
tourmalinization
albitization

other--describe briefly

Is the stratigraphic footwall altered? -

--if so, what type of alteration,
what intensity?

Mee,

Computer
Code

A ME  HoORIEDA)

CAERY  Suis

ToLoMima. S WA LE

TIRIMIL.  SwW e

CALBoSINCEDUS SWME

STRL &




silicification

Compute:
Code

chloritization

tourmalinization

albitization

other--describe briefly

Is the s
altered?

--if o, what type of altgration,
whAt intensify?

albitization

other——describe briefly

What is the regional metamorphic rank? W) “mw%eb

zeolite facies—-specify mineral
assemblage if possible

greenschist facies-—-specify mineral
assemblage if possible




Compute
Code

amphibolite facies~-specify mineral
assemblage 1if possible

granulite facies—specify mineral
assemblage if possible

8. What is the regional style of deformation?

tight isoclinal folding: steep dips

open folding, moderate dips ' OPEN) FTOLNINCG: .
' MODERATE TS

little deformation, relatively
flat dips?

9. What type of pre-metamorphic wvolcanic
rocks were present?

--differentiated basalt-
andesite-rhyodacite?

--bimodal basalt-rhyodacite




10.

-—-abundant felsic fragmental-
pyroclastic rocks nmear the ore?

--mafic volcanic or subvolcanic
rocks only?

--minor mafic volecanic or intrusive
rocks and less abundant than
(meta)sedimentary types?

--no significant volcanic or igneous
rocks?

—-—other

What type of prematamorphic clastic
sedimentary rocks are present?

——greywackes and volcanoclastics
of varying composition? ’

—-felsic volcaniclastics, with epi-
clastic sandstone, shale, carbonate?

--minor clastic sedimentary rocks:
only pelagic shales?

-—argillite-siltstone-shale of
turbiditic type?

——shelf clastics and carbonates:
sandstone-stilstone-shale-
carbonate-evaporite

-—other

Computer
Code

NO KNGWR GOl ARNC

R el ROS

PELAGAC. SHALES




11.

12.

What was the probable tectonic-
sedimentary depositional environment
in terms of "current" plate tectonic
configurations?

--oceanic rift-ridge:
spreading center?

—~volcanic island arc off craton
margin?

~~-fore-arc trench or trough?

--back-arc, post-arc or inner-arc
basin?

~—continental or cratonic rift?
--shallow cratonic shelf or basin?
--other

Describe the soil profile in each
area delineated:

Top Z total thickness

Compute
Code

u.)“rgé LRATONLL RAFETT

[MMATURE.  ORGHAMNE SO 5

GLA '\‘\\_\.‘5\ TPERMATRRST ?Jbtfo

REOKELD SHALE Rededck. - s

Bottom

Bottom



Soil thicknesg--
greatest
average

smallest

13. Describe the weathering profile in

each area delineated:

Top

Meters or feet

1D Nelves

Computer
Code

\

g tadve

lets

% of total thickness

$\L\B QN M QX\;J\‘IBRMS"

Q \W&QA

&L@\»&

" Bottom

Weathering profiie thickness--
greatest
average
smallest

14. Cover rocks if massive sulphide
environment is subsurface

Top

Meters or feet

% of total thickness

CG&W%@

\Q\w&\ Cen SN D

shalle.

\oO ‘J/c;)

Bottom
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E-3: Description

Upper Devonian and Mississippian clastic rocks comprise massive sulphide
environment E-3. These rocks are wjdespread in eastern, central and northern
Yukon and comprise a distinctive assemblage of black shale, chert grit, chert
pebble conglomerate and bedded barite. The assemblage has been informally
called the "Black Clastic" unit but is also called the Canol Formation in
northeast Yukon and Earn Group in central Yukon. The coarse clastic rocks are
related to local black faulting.

Bedded barite is host to the only known significant mineralization, in
the Macmillan Pass area, although barren barite is common and widespread.

The general tectonic environment is either a passive continénta] margin
or intracratonic basin. Local black faulting is probably an important ore

control.
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GENERALIZED GEOLOGY - MACMILLAN PASS AREA

The Macmillan Pass area is underlain by a series of lower to middle Paleozoic
clastic sedimentary rocks thatbis interally divided into two lithogic packages by
a major unconformity. The basal Proterozoic to middle Devonian assemblage consists
of both calcareous and noncalcareous shale, with minor Timestone accumulations
(unit u€Dm on Map A). The lower assemblage is unconformably overlain by a series
of interbedded conglomerate, fanglomerates and siliceous, noncalcareous black
shales (unit DMe on Map A).

Detailed geologic mapping and structural studies in the Macmillan Pass area
by government and mining industry geologists have determined that the upper "Black
Clastic" assemblage (unit DMe) was deposited in a graben-like trough or rift zone.
Rifting is thought to be time correlative with rift volcanism in the Seagull Creek
area. Genesis of stratiform barite and barite-lead-zinc mineralization was probab]y
directly related to rifting, the basin margin faults providing fluid conduits for

exhalative fluids.
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MINERALIZATION - MACMILLAN PASS AREA

Mineralization in the Macmi]]an‘Pass area occurs in several localities
within the T1imits of a theorized 10 km wide upper Devonian graben-like trough
or rift.- Barite-lTead-zinc-silver mineralization forms two.principal deposits
on the Jason -and adjoining Tom claims, as well as several barren bedded barite
and weakly mineralized barite occurrences.

Mineralization on the Tom claims is contained within two west-dipping
tabular bodies separated by a 100 m thickness of barren conglomerate. The two
horizons have been delineated by diamond drilling to a depth of 260 m. Current
published reserves are about 9 million tonnes grading 8.4% Zn, 8.6% pb, 96 graﬁs
per tonne silver and about 25% to 30% Ba. An additional 9 million tonnes of
baritic mineralization -has been outlined grading 4.6% Zn, 0.9% Pb and trace
amounts of silver. The upper mineralized body is open at depth.

Mineralization in the 3 m to 60 m thick tabular bodies consists of finely
interlaminated chert, pyrite, sphalerite, galena, barite and black shale. The
deposits are well zoned both vertically and laterally. Basal and‘proxima]
sections tend to carry best Tead and silver values while upper and lateral parts
of the mineralization are zinc and barium-rich. Copper, lead and silver-rich
stringer and alteration zones occur beneath the highest gradé parts of the

mineralized bodies.

Less information has been published on the Jason deposit, situated some
5 km west. Two mineralized horizons-are present, apparently at the same strati-
graphic horizons as the Tom showings. Tenor, style and extent of the stratiform

barite-lead-zinc mineralization is also apparently similar,
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EXPLORATION HISTORY - MACMILLAN PASS AREA

Stratiform barite-lead-zinc mineralization was first discovered in the
Macmillan Pass area on the Tom claims by Hudson Bay Exploration and Development
Co. Ltd. prospectors working off the Canol Road in 1951. Development by the
company on the discovery or West Zone during the period 1951 to 1953 consisted
of geological mapping, sampling and hand trenching, as well as diamond drilling.
The property lay idle until 1966 when geochemical and magnetometer surveys were
conducted prior to diamond drilling in 1967 and 1968 on the East Zone. Under-
ground bulk sampling and diamond drilling carried out during 1970-72 delineated
the current reserves.

The area was quiet until the 1975 discovery by Ogilvie Joint Venture of
similar mineralization 6 km west of the Tom showing. Ogilvie JointAVénture
carried out an ambitious gravity, Max-Min and geochemical survey program with
overburden and diamond drilling on the claims during 1975-1978. Drilling resumed
in 1979 under an option agreement with Pan‘Ocean 0i1 Co. Ltd.

Rumours of significant diécoveries on the Jason claims prompted re-evaludtion
of the Tom mineralization by Hudson Bay during 1976 to 1979. Results of this work,
which apparently included additional geochemical, geophysical surveys and diamond

drilling, have not been announced.
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1.

2.

DESCRIPTION OF MASSIVE SULPHIDE ENVIRONMENTS

Are (were) there operating mines
in the area?

How many?

Approximate size in millions
of tons-—largest?

smallest?

Higher—-grade Example

Approximate grade 7 Cu

Z Pb
oz. Ag/ton
oz. Au/ton

Lower-grade Example

Approximate grade 7 Cu

Z Zn

% Pb

oz. Ag/ton

oz. Au/ton
If no operating mines, are there massive
base metal sulphide occurrences/prospects
in the area’ v

How many?

Higher-grade Example

Approximate metal content

% Cu

oz. Ag/ton

oz. Au/ton

NO

Pass
AR

Computer
Code
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Lower-grade Example

Approximate metal content
% Cu
% Zn
% Pb
oz. Ag/ton
0z. Au/ton

Is "massive' heavy sulphide
mineralization present?

Is its distribution stratigraphically
controlled within a single lithological
unit?

—-within several different lithological
units?

Does mineralization occur within the
same units in different localities?

What it its approximate mineralogical
composition?

Example 1 Z pyrite
( Z pyrrhot%t
A eggicupyrite
Z galena
Example 2 Z pyrite
z pyrfhotite
% chalcopyrite

%Z sphalerite
% galena

Is there any metal or mineral zonlng
in the mines or prospects?

Vertical zoning, stratigraphic base
to top-~describe briefly

Computer
Code

VES

No

JES

NES

RO

VES




Top

Computer
Code

RORTE

DPUNLERUTE

GALend

RaE

SOER\TE
Bottom
Lateral zoning, proximal to
distal--describe briefly
Proximal
SDOER =
_PDYRTE

GhLena

SPH M EMTE

BAR\TE

Distal

Are chemical sedimentary rocks or
siliceous tuffs associated with
the mineralization? YES

—-in specific deposits? VES .

—-if so, in what stratigraphic

with respect to the mineralization? %\C*bex\$3(Er\AS¥\&;L-.




--regionally, at or near the
mineralized horizon?

What is their composition?

cherty ;uff"

iron formation

what facies: oxide
silicate
carbonate
sulfide
barite

carbonaceous or
graphitic schist

What type of alteration is present
in the host rocks?

~-is the stratigraphic hanging
wall altered?

--if so, what type of alteratiom,
what intensity

silicification
chloritization
tourmalinization -
albitization

other--describe briefly

Is the stratigraphic footwall altered?

—-if so, what type of alteratiom,
what intensity?

Computer
Code

NES.

AT THe H&Q\wﬁ

U ERTY SudLE

PNRITE

NODUL-HR RHR TS

CARR OO DS, SHALES

Nes

SR BNGL]  SIMGUFED.

My NORL.

VES.




silicification
chloritization
tourmalinization
albitization

other--describe briefly

Is the stratigrapfiic footwall:
altered?

~~if so/ what Aype of altefation,
what/intengity?

tourmalinization
albitization

other~-describé~briefly

What is the regional metamorphic rank?

zeolite facies-—specify mineral
assemblage if possible

greenschist facies~—specify mineral
assemblage if possible

Compute:
Code

SR ONC

MODE=RATE

MINSE,

RVLEALHED OREGANC

A}

AR FEON

Rt - NETAMBRPHOSE)




Computer
Code

_ amphibolite faciles-—specify mineral
assemblage if possible

granulite facies—-specify mineral
assemblage if possible

8. What is the regiomal style of deformatioh?

tight isoclinal folding: steep dips

open folding, moderate dips OoPERN TOLOS L AL
: , \
' TO ModERATE DS

little deformation, relatively
flat dips? :

9. What type of pre-metamorphic volecanic
rocks were present? ' NONE

—~differentiated basalt-
andesite-rhyodacite?

—-bimodal basalt-rhyodacite




10.

—-abundant felsic fragmental-
pyroclastic rocks near the ore?

--mafic volcanic or'subvdlcanic ‘
rocks only?

—-minor mafic volcanic or intrusive
rocks and less abundant than
(meta)sedimentary types?

--no significant volcanic or igneous
rocks?

-=other

What type of prematamorphic clastic
sedimentary rocks are present?

——greywackes and volcanoclastics
of varying composition?

——felsic volcaniclastics, with epi-
clastic sandstone, shale, carbonate?

——minor clastic sedimentary rocks:
only pelagic shales?

—--argillite—siltstone~shale of
turbiditic type?

—~-shelf clastics and carbonates:
sandstone-stilstone-shale- |
carbonate~-evaporite

~—other

Computer
Code

NO  KNSWAN JOo d e

DRACHIEDUL RS

TURR DTES, DERRS

FLowe AND PelRGLC

SHALE




. ll.

12.

What was the probable tectonic-
sedimentary depositional environment
in terms of "current" plate tectonic
configurations?

-—-oceanic rift-ridge:
spreading center?

--volcanic island arc off craton
margin?

--fore-arc trench or trough?

--back~arec, post-arc or inner-arc
basin?

Compute
Code

-—continental or cratonic rift? IOTR ACRATONCL. RAFTYT
—--shallow cratonic shelf or basin?
.—-=—other
Describe the soil profile in each
area delineated:
- Top Z total thickness

LMMATURE ORCGAC St 5o

MUSKELT - SORMP \5 °[s
BLuvwn. apavel  39°k
[N S Ty W 5?13‘”/c
Bottom

Bottom



Soil thickness—- Meters or feet

greatest ~

Computer
Code

\O '
average : \ess *’Y;-\b.x\ \ \'\’\9.:\“’(&.

smallest ) ' \eés ”é(&fﬁ \ (Y\Q«‘\"‘QJ

13. Describe the weathering profile in
each area delineated:

Top % of total thickness

Mmm&&mﬂ , cud-acdae @M\c.&“wu«&

’;

AQOD,\_:A c,\w.&:Sed
B

Bottom

Weathering profile thickness-- ' Meters or feet

greatest

average

smallest

14. Cover rocks if massive sulphide
environment is subsurface

Top % of total thickness

QW ook, a\\n&L A

Bottom



F. CARBONATE HOSTED MASSIVE SULPHIDE DEPOSITS




- 33_

F-1: Description

A carbonate-hosted massfve sulphide environment has been tentatively
assigned to ﬁ small area fn central Yukon underlain by black fetid Timestone
and graphitic argi]]ife of Ordovician to Devonian age. These rocks probably
belong to the Road River Formation and are transitional between black shales
within Selwyn Basin and platformal carbonate rocks along its southwestern
margins. The extent and potential of this environment are not certain. -

The Angie prospect is the only known occurrence. Mineralization consists

of fine grained stratiform disseminations and fracture fillings of argentiferous

sphalerite, pyrite and a trace of galena in Devonian carbonaceous limestone.
Mineralization occurs in horizons up to 10 cm thick within a 25 m thick sequence

and can be traced for a strike length of 90 m.



2.

DESCRIPTION OF MASSIVE SULPHIDE ENVIRONMENTS

Computer
Code
Are (were) there operating mines . 1
in the area? LD 1
4
How many?

Approximate size in millions
of tons——largest?

smallest?

Higher-grade Example

Approximate grade 7% Cu

% Zn

% Pb

oz. Ag/ton

oz. Au/ton

Lower-grade Example

Approximate grade 7% Cu

Z Zn

% Pb

oz. Ag/ton

oz. Au/ton

If no operating mines, are there massive

base metal sulphide occurrences/prospect
in the area? - . . ﬁ/ 651 g;

How manyz ‘ I

Higher-grade Example

Approximate metal content

% Cu ' | -_

Z Zn L - ‘73'/76

7% Pb —

oz. Aé/ton ol e, ,/77wux

oz. Au/ton




Computer

Lower—grade Example Code

Approximate metal content

% Cu . —

% 7n 4. o

Z Pb —
oz. Ag/ton o. <"

0z. Au/ton

Is "massive" heavy sulphide
mineralization present? ' N O

Is its distribution stratigraphically
controlled within a single lithological
unit?

--within several different lithological "
units?

Does mineralization occur within the
same units in different localities?

What it its approximate mineralogical

composition?
Example 1 % pyrite
7% pyrrhotite
Z chélcopyrite
% galena
Example 2 Z pyrite
Z pyrrhotite
% chalcopyrite |

7Z sphalerite

% galena

Is there any metal or mineral zoning

in the mines or prospects? No—- WU NV

Vertical zoning, stratigraphic base
to top-—describe briefly:




e

e

Computer
Code

Top
Bottom
Lateral zoning, proximal to
distal--describe briefly
Proximal
Distal

Are chemical sedimentary rocks or
siliceous tuffs associated with
the mineralization?

—-in specific deposits?

-~-if so, in what stratigraphic
with respect to the mineralization?




--regionally, at or near the
mineralized horizon?

What is their. composition?

cherty tuff

iron formation

what facies: oxide
silicate
carbonate
sulfide
barite

carbonaceous or
graphitic schist

What type of alteration is present
in the host rocks?

—-is the stratigraphic hanging
wall altered?

--if so, what type of alteratiom,
what intensity

silicification
chloritization
tourmalinization
albitization

other—-describe briefly

Is the stratigraphic footwall altered?

--if so, what type of alteration,
what intensity?

Computer
Code




silicification
chloritizatioﬁ
tourmalinization
albitization

other--describe briefly

Is the stratigraphic footwall
altered?

—-if so, what type of alterationm,
what intensity?

silification
chloritization
toﬁ;malinization
albitization

other—-describe briefly

What is the regional metamorphic rank?

zeolite facies——specify mineral
assemblage if possible

greenschist facies——specify mineral
assemblage if possible

Computer
Code

@L‘q”f {‘{_ .




amphibolite facies--gpecify mineral
assemblage if possible

Compute:
Code

granulite facies—specify mineral

assemblage if possible

8. What is the regional style of deformation?

tight isoclinal folding: steep dips

open folding, moderate dips

little deformation, relatively
flat dips?

9. What type of pre~metamorphic volcanic
rocks were present?

——differentiated basalt-
andesite-rhyodacite?

—-bimcdal basalt-rhyodacite




10.

-—-abundant felsic fragmental-
pyroclastic rocks near the ore?

——mafic volcanic or subvolcanic

rocks only?

~=-minor mafic volcanic or intrusive
rocks and less abundant than
(meta)sedimentary types?

~-no significant volcanic or igneous
rocks?

-—other

What type of prematamorphic clastic
sedimentary rocks are present?

—-—greywackes and volcanoclastics
of varying composition?

—-felsic volcaniclastics, with epi-
clastic sandstone, shale, carbonate?

~-minor clastic sedimentary rocks:
only pelagic shales?

--argillite-siltstone-shale of
turbiditic type? »

~-shelf clastics and carbonates:
sandstone-stilstone—-shale-
carbonate-evaporite

—-other

Computer
Code




11.

12.

What was the probable tectonic-
sedimentary depositional environment
in terms of "current" plate tectonic
configurations?

--oceanic rift-ridge:
spreading center?

Conpute
Code

-—volcanic island arc off craton
margin?

-—fore-arc trench or trough?

—--back-arc, post-arc or inner-arc
basin?

—~continental or cratonic rift?

—--sghallow cratonic shelf or basin?

-—other

Describe the soil profile in each
area delineated: »

Top % total thickness
P .
T P L o ,(( (AL L7 ol P e S e / ~Z /’/.{
. 4 : /( . - ‘)
7L‘.'z ,/ ‘¢ -~ ,/; =4 R VIR ©3 -
Bottom

Bottom



Computen

Code
Soil thickness-- Meters or feet
greatest 2.0 ‘-
average : (e) —o
smallest - o e——

13. Describe the weathering profile in
each area delineated:

Top % of total thickness

Lo

¢ .- . e ?’—7_, P Lz'ﬂ ., s /, e~ -

oy

/

" {c~-c,»< \r\-p\ Q,I

" Bottom

Weathering profile thickness—- Meters or feet

greatest .

average

smallest

14. Cover rocks if massive sulphide
environment is subsurface

Top % of total thickness

[N "7 /i/ [ S T B T U

Bottom




