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Resumé

a~

Trois mines ont oplré au Yukon en 1981, L'Union des Mines Keno Hill Ltd (United Keno Hill Mines Ltd} &
Elsa productrice @' argent-plamb-zine; Cyprus Anvil Mines Ltd & Faro produisant du plomb-zinc-argent, et
1'opération miniére cuivre-or-argent de la Whitehorge Copper Mines 8 Whitehorse.

La valeur de la production miniére du Yukon a diminué de 2.4%, de $362.001.000 en 1980 & $35.266.000 en
1981. Ia quantité d'or et d'argent produit a augmenté considérablament en 198l et fut recu favorablament par des
prix correspondant trés positif pour l'or, mais malheureusement trés négatif pour l'arxgent. La Production de
plarb ot de zinc tomba de 26% et 12% respectivement.

Les prix du plomb &taient en légére diminution par rapport 3 1980; par contre les prix du zinc virent une
nette augmentation. Ia production du cuivre tomba de 16% et les revenus correspondant, de 293. ILa production
de charbon augmenta de 11 .634 tonnes en 1980, 3 28,933 tonnes en 1981.

La production des placers d'or basé sur les payement des taxes de royauté, &tait de 3,110,000 gr (3,11
tonnes) en 1981 avec unc valeur brute de $55 millicon. ILa contribution du rendement minier du Yukon par
1'industrie des placers, a augmenté de 1.5% en 1978 a 10% en 1980 et 15.6% en 1981,

Le nombre des concessions de guartz picueté en 1982 fut de 10,653, presque &gal & la quantité de 10,892
pour 1980. Les dépenses d'exploration ont lég@rement augment& de $36 millions en 1980, & $38.9 millions en
1981, avec unc augmentation de §$1.6 millions dépensé durant 1981 dans 1'exploration du charbon.

Les étapces les plus avancées de l'exploitation et de la mise en waleur ont compté pour la plus grande
partie des 40 millions de dollars gui, selen les estimations, ont &té dépens@s pour 1'exploitation miniére au
Yukon en 1981. Les produits qui ont accaparé la plus grande partie des montants dépensés sont le plomb-zinc
{argent) et le tungsténe. Les gisements de plomb-zine (argent) ont donnd najssance 3 d'intenses activités de
forage dans la r&gion de la ceinture Amvil, dans la r&gion du col Mecmillan et dans la région du lac Clear
tandis que le gisement TOM et le ccl Howard Otaient le théftre d'activités de mise en valeur souterraine. Ia
Cyprus Anvil a apporté des modifications importantes 3 son usine, 3 ses installations de résidus et 4 sa centrale
électrique. Le tungsténe a conm unc trés bonne année. Les travaux supplémentaires r&alises par la Canada
Tungsten sur le gisement du ravin Ray ont augmentd considérablement ses possibilit@s de mise en exploitation.
On procéde actuellement aux premi®res &tapes de l'analyse do faisabilite pour le gisement Logtung de Amax et
1'on achéve celle relative au gisement Mactung. Sur la propriété Kalzas de la Union Carbide située au sud de
Mayo, on a découvert une minéralisation de quartz-wolframite d'un type intéressant et nouveau dans cette r&gicn
de la Cordill@re. La Whitehorse Copper a poursuivi ses recherches en vue de découvrir dlautres amas de skarns
de Cu-Au-Ag qui lui permettraient de poursuivre 1'exploitation commencée il y a un an et domi.

On a fait des recherches intonses en vue de découvrir des métaux précieux au centre et a 1'cuest du Yukon,
notamment dans les r&gicons de Keno Hill, du chalnon Wheaton et de la rivigre Rackla. la Longue gréve des
employés de la United Keno Hill 3 Elsa s'est traduite par une perte de huit mois et demi de production.
L'cuverture de sa mine d'or-argent Venus qui &tait prévie pour le mois d'aclt 1981 a 6té reportée & plus tard
en attendant la reprise des prix des métaux précieux. En poursuivant ses activités de mise en valeur
souterraine, la Prism Resources a réussi a augmenter les réserves de son gisement d'argent Vera au nord de
Mayo. Ia tenelxr potontielle on métaux précieux de skarns pousse les compagnies 3 songer de plus en plus a en
faire 1'exploitation.

En 1981, le molybd®ne n'a pas connu une armée tras prosp@re. la compagnie Amoce a continué B reboucher
les trous de forage des monts Red Tandis qu'au nord-ouest de Dawson, les compagnies Cominco et Cetty se sont
roncues compte gue les gisaments de molybdgne-cuivre porphyrique Pluto étaient importants mais de faible
teneur.  On a continué & exploiter 1'étain dans les régions de Mayo et de Rancheria sans toutefols obtenir des
résgl tats tris encourageants. L'exploitation d'uranium dans les montagnes Wornecke a conmu un sort 3 peu pras
semblable,

L'ouploitation des placers a connu une bonne année en 1981 mais on s'attend 3 ce que la diminuticn des
prix de 1'or et l'augmentation des taux A'intérit se fassent avec acuitd dans ce secteur.




CONTENTS

PAGE
TN RO DUCT LN, o ottt i e i vt v e v estnaaeaann 1
THE GEOLOGY SECTION. . ...t i i inrrannnonnnes 1
ACKNOWLEDGEMENTS . . . o e e i it cie e 2
AN OVERVIEW OF YUKON MINERAL IWDUSTRY
1981; J.A. MORIN, R.L. DEBICKI.........ccouvvunn. 3
TECHNICAL REPORTS
MINERAL EXPLORATION IN YUKON AND WESTERN
DISTRICT OF MACKENZIE: DEPDSIT DISCOVERY
RATE AND EXPLORATION POTENTIAL; J.G. Abbott..... 15
STRUCTURE AND STRATIGRAPHY OF THE MACMILLAN
FOLD BELT; EVIDENCE FOR DEVONIAN FAULTING;
J.G. Abbott. L e 22
METAMORPHISM OF SEDIMENTARY ROCKS BY SYENITIC
INTRUSIONS IN THE TOMBSTONE RANGE, 116 A 4;
P Barrette. o e e as 34
HEAVY MINERALS IN THE GRAVELS OF HIGHET CREEK,
YUKON TERRITORY, 115 P 9,16; D.S. Emond......... 38
PETROGRAPHIC AND GEQCHEMICAL EVIDENCE FOR A
HYDROTHERMAL ORIGIN OF THE RUSTY SPRINGS
Pb/Zn/Ag PROSPECT; J. Kirker........c.ceiiunn..n 43
FRELIMIMARY REPCRT ON EARLY TERTIARY CLASTICS,
WEST-CENTRAL YUKON; G.W. lowey.....veeiveinennnn 51
THE CO-VARTATION OF LITHOLOGY AND GEOMETRY IN
TRIASSIC REEFAL LIMESTONES AT LIME PEAK,
YUKON: R.P. ReTd..oiuirirreiiiiniin i rearanrannss 58
PETROLOGY AND GEOLOGY OF HIGH LEVEL RHKYGLITE B
INTRUSIVES OF THE SKUKUM AREA, 105 D SW, YUKON
TERRITORY; M.J. Smith. ... ..o a2
WHITE CHANNEL GRAVEL OF THE KLONDIKE;
D. Tempelman-Kluit. ... . o oo, 74
SUMMARIES OF ASSESSMENT WORK, DESCRIPTICNS OF
MINERAL PROPERTIES, AND MINERAL CLAIMS STAKED
T =~ 81
LA BICHE (NTS 95 C) v iiirivieiiieaieianeeaann. 82
COAL RIVER {NTS 95 D) ...vuiiriiiniir s 34
FLAT RIVER {NTS 95 E) iirrrinniiiiinnennnnnnns 38
WATSON LAKE (NTS 105 A) L.ooei i, 92
WOLF LAKE (NTS 105 B) Luiritiiiiiie e, 96
TESLIN (NTS 105 £) cunviniieiiiiaiea s eneennns 108
WHITEHORSE {NTS 105 D) o ivvrrveinniiiinarennnens 112
LABERGE (NTS 105 E) toivurriereiecineneaeennnnn 120
QUIET LAKE (NTS 105 F) ... oomre i iiiae e 124
FINLAYSON LAKE (NTS 105 G) .vinivniriiminnnnnnn 134
FRANCES LAKE (NTS 105 H) ..euiiniiiniiinninnnnnn 138

NAHANNT (NTS 105 I} oo iaeiaananens 146

PAGE
SHELDON LAKE {T05 ) . oo eienns 148
TAY RIVER (NTS 105 K) . ooiiii i innnnns .. 152
GLENYLON {NTS 105 L) .. .. ..iiiiiiiineranennnn. 158
MAYO (NTS 705 M} oeieeii it nnearennnns 164
LANSING (NTS 105 N) ...t 170
NIDDERY LAKE (NTS 105 D) ....oeniereinninnn.. 172
SEKWI MOUNTAIN {NTS 105 P} ......ccvvinnnnnn. .. 180
BONNET PLUME (NTS 106 B} ....coiiuniiinino. . 182
NACALEEN RIVER {NTS 106 C) .......cccoiuivinnan.. 184
NASH CREEK (NTS 106 D) . ooiiiiiirinninennnn. 192
WIND RIVER {NTS T0B E) ...u.riiniiiireninnnnnnn 200
SNAKE RIVER (NTS 7106 F) ...o.ovvriinnnianns, 202
DEZADEASH (NTS T15 A) ..ot 204
MOUNT ST. ELTAS (NTS 115 B-C) ....vevvveinennnn. 206
KLUARE LAKE (NTS 175 G-F) ....cviiiiniiiinnn. s 208
ATSHIHIK LAKE {NTS 115 H) .. ........ e 212
CARMACKS (NTS 175 T) Luevvirnsiiiiniianeinnnns 214
SHAG (NTS 178 J-K) o .ovinr i iiiiiieeaeans 220
STEWART RIVER (NTS 115 0-N) .. o.ovuneiiiin.a... 222
McQUESTEN (NTS 115 P) . .uoivvvriiinnnennns. 226
LARSEN CREEK {NTS 176 A) ....oivuiirinianiann.. 232
DAWSON [NTS 116 B-C) .u.uriieiiniria s 236
CGILVIE RIVER (NTS 176 6-F) ... ... ... ... ..., 244
HART RIVER (NTS 116 H} ....oiiiiiiii o, 246

MARTIN HOUSE {NTS 106 K}, TRAIL RIVER (NTS 105 L),
EAGLE RIVER (NTS 116 I), PORCUPINE RIVER {NTS 116 dJ-
K), GLD CRCW (NTS 116 N-0), BELL RIVER (NTS 116 P),

BLOW RIVER (NTS 117 A) ...oiiis i, 248
LIST OF REFERENCES ...... i, 251
0 257

ERRATA FROM YUKON GE0LOGY AND EXPLORATION, 1979-80.




YUKON EXPLORATION AND GEOLOGY, 1981

introduction

This volume contains reports by geologists of the
Department of Indian and Northern Affairs on the geoi-
ogy of Yukon mineral deposits and mineral districts
under active investigaticn. Much of the reports are
summaries of work done in Yukon during 1981 by mineral
exploration companies. Some work done in 1979 and 1980
that was not previously documented 1is also included.
This volume follows earlier annual Mineral Industry
Reports for Yukon published by the Cepartment cof Indian
and Northern Affairs and by the Geolagical Survey of
Canada.

The geolagical reports present the results of
field work done during 1981. The aim of these reports
is to provide authoritative descriptions of the geology
of mineral showings or districts based on first-hand
tield study. Most of these studies focus on areas of
current economic interest, but some concern districts
or depasits where geological problems require study.
Reports are by geologists ¢n the Department's staff,
D.I.ALNLD. sumner employees and also general geological
studies in Yukon that were not supported by D.I.A.N,D.
but for which this volume is a suitable publication ve-
hicle. The geological reports are grouped in the first
part of this volume and are ardered alphabetically by
author.

Summaries of exploration work are grouped in the
second part of this volume, They are based on reports
submitted to the department for assessment credits by
exploration companies. Some cof these are amplified by
repTies to guestionnaires sent to exploration companies
by the Geolegy Section and by responses to enguiries of
the staff. Each summary has been edited and approved
for publication hy the company that filed the work. The
emphasis in the summaries is on the nature and the re-
sults of work done, References to published descrip-
tions of the geology are inciuded. For new showings,
where no description is$ published, a summary based an
regional data is given.

The reports and summaries of work done are keyed
to a set of maps which are reductions of the 1:250,000
topographic maps of Yukon. The maps show three features
in relation to the topography. They include the Tloca-
tion of known mineral occurrences with & key naming
them. The key also gives the most recent Titerature
reference describing the occurrence, The maps also show
the areas covered by mineral and placer claims in qood
standing and the areas covered by Jeases to prospect
for placer and coal. Mineral claims staked during 1981
are distinguished from those lacated earlier to empha-
size areas that will focus future exploration. The
claim information derives from the maps of the Super-
vising Mining Recorder, D.I.A.N.D., Whitehorse, Fin-
ally, the maps indicate secondary access roads and
winter tote trails.

The maps are ordered according to the
Topographic System and the work summaries and
of new staking also follow this order, Thus,
precedes a section describing exploration activity
within that area. Each report on a property includes
the National Topoagraphic System reference number keying
it to the relevant 1:50,000 scale map-area. The number
beside the NTS relates to the property location on  the
index map. Latitude and longitude further define the
location, The pame reported is that given by the
original discoverer or staker; it may not match that of

National
records
each map

the present claims. Repetition of names is
assigning a unique name where the
diagnostic,

The geological, geochemical and geophysical re-
ports accepted for credit as assessment work by the
Department of Indian and Northern Affairs may he of

avoided by
claim name is not

interest to explioration geologists. An index to mining
assessment reports, including those that are confiden-
tial and those available for inspection, 1is available
from the department, Assessment reports are released

for public inspection six months after the
which the work was carried out) have lapsed.

claims {on

The Geology Section

The Geology office sells tepographic, geolagical,
aeronautical, and land-use maps, as weil as Geological
Survey of Canada publications, covering Yukon and adja-
cent parts of B.C., and the N.W.T. A library of G,5.C.,
B.C. Dept. of Mipes, Alaska 8Sureau of Mines, U.5.G.S.
Alaska publications, and geoclogical texts and Jjournals
is available for consultation. Open file reports of the
Geological Survey of Canada that concern Yukon are
available for viewing. Air photos, covering Yukon from
latitude 60° to 65°N, are available for use in the
office as is the latest catalogue of Yukon air photos
from the National Air Photo Library. A current list of
good prints of the 1972-1977 satellite ({LANDSAT) ima-
gery of the Yukon is included in the Air Photo cata-
logue. The office also has a LANDSAT mosaic of the Cor-

dillera on display and a collection of colour LANDSAT
photos of the Yukon.
The H.S. Bostock Core Library, across the street

from the Geology Office, contairns drill core from Yukon
mining properties. Some core is available for inspec-
tion and some is confidential. The core library con-
tains working quarters equipped with diamend saws, a
core splitter, a vibrating polisher, rock staining fa-
¢ilities and fume hood, A petrographic microscope with
capability for transmitted and reflected light, and a
binocular microscope are also situated in the core
library. The Geology Office presently has the following
technical equipment: McPhar Spectra 44 (four channel)
gamma-ray spectometer, ultraviolet lamps and two GR
-101A scintiflometers. The equipment and instruments
are availabie for use by indusiry personnel by arrange-
ment with the core Tibrarian. We have a Spilisbury and
Tindall SBX-121 Radiotelephone base station installed
in gur office to allow radio contact on 4441 MHz during
business hours in the summer season.,

The Geology Section staff includes five geolo-
gists, an office manager, core librarian and a secre-
tary. Major staff changes have taken place since the

last volume was prepared. Dirk Tempelman-Kiuit returnea
to the Geological Survey of Carada at the end of 1981,
after a two-year secondement to D.I.A.N.D. as Regianal
GeoTogist. Jim Morin started his new position as Chief
Geologist, Regional Manager din January, 1982, Ruth
Debicki resigned from her position as staff geologist
in January, 1982, Two staff geologists, Pat Watson and
Kate Grapes, were appeointed 1in January, 1982. Steve
Morison joined the Section in April, 1982 as geologist
responsible for placer, industrial and energy minerals.

Varigus activities were undertaken by the Geology
Section staff in 1981,




Dirk Tempelman-Kluit was heavily involved in the
summer season with preparation of the 1979-80 Report.
In addition, he visited several properties including
the LILYPAD (FROG), ACE (OME HUMP}, LADY DI and placer
warkings on Bonanze Creek. The placer investigation was
especially interesting because it fueled ideas towards
a hypathesis invoking groundwater as the main transpor-
tation and depositional agent for gold in the Boranza
Creak area. Dirk was awarded the Past President's Medal
of the Geological Association of Canada in  the spring
and he followed this up in the fall with a cross-Canada

speaking tour about the origin of the northern Cordil-
leran crogen.

Grant Abbott continued field work in the Macmil-
lan Pass area, producing a geclogical map and report,
both for this volume and also as a separate open file.
He plans to finish this project with one more summer's
fieldwork in 1982,

Ruth Debicki conducted field work in  the placer
districts, compiling information that will ultimately
be published in a Piacer Mining Industry Report cover-
ing 1978 to 1982, Uuring the year, one of her major
projects involved amassing information from numerous

saurces dand writing a2 report entitled Yukon Mineral

Industry 1941-1959 that was published in April, 1982.

Jim Morin continued his investigation of precious
metal occurrences and started a recennaissance study of
continental volcanic rocks in the Yukon Crystalline
Terrane.

Pam Reid, a Ph.D. candidate at the University of
Miami, completed the secend surmer of a three - year
study of the Upper Triassic carbonate buildups in
southegst Laberge map-area under centract to D.I.ALNLD,
Grant Lowey, a Ph.D. student at University of Calgary,
completed the first summer of a two-year study on early
Cenozoic conglomerates in the Sixty Mile River area
west of Dawson. Studies were conducted by two under-
graduate students, Emend and Smith, from the University
of Ottawa who were employed by D.I1.A.N.D, during the
summer and whose studizs formed the basis for their
B.Sc. theses. Diane Emond conducted & placer evaluation
sampling program along Highet Creek in the Mayo area,
and Monica Smith mapped and sampled intrusive rhyolite
plugs of probable early Cenozoic age in the Wheaton
River area southwest of Whitehorse.

Geology Section: back - Frank Gish, Steve Morison,
Pat Hatson and Virginia Klaver; middle - Grant Ab-
bott, Dirk Tempelman-Kluit; front - Kate Grapes.dim
Morin and Julie Broeren.

Few reports by non-D.I.A.N.D. supported authors
are included in this volume, though papers by them on
economic genlogy of Yukon are welcome. One of these isg
a report by Paul Barrette, University of Ottawa, who
completed a B.Sc, thesis on contact metamorphosed
calcareous argillite in the Mike Lake area east of
Dawson, His fieldwork was supported by Anaconda Canada
Explaration Ltd, Jill Kirker, M.5c. student at Univer-
sity of Calgary, wrote a report based on her M.Sc,
thesis concerning fluid incliusions and lead isotopes of
the Rusty Springs silver-base metal quartz veins north
of Dawson. Her fieldwork was sponsored hy Rio Alto
Explaration Ltd.

ACKNOWLEDGEMENTS
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Preparation of this
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ures for Genlogy Section, They are a
tent and appreciated suppert group without
volume would look quite hare.

The terminal stages of manuscript preparation are
tedious and were much lightened by assistance of our
summer students: Craig Hart, Greg Lynch, Susan Acorn
and Marion Craig. Lastly, when the laid out manuscript
leaves Geology's hands, it qoes under the responsible
tutelage of Patti Smillie into our Public Affairs Sec-
tion and then to the publisher.
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Beaudion, Laurie Butterwarth and Ian Stallabrass.




AN DVERVIEW
OF YUKON MINERAL INDUSTRY, 1981

J.A.Morin and R.L.Debicki
Geology Section
DIAND, Mhitehorse

SUMMARY

Advanced stages of exploration and development
accounted for much of the $40 million spent in Yukon on
mineral exploratien in 1981, Commodity wise, the bulk
of the money was directed towards lead-zine {silver)
and tungsten. Lead-zinc {silver) deposits were the ab-
Ject of much drilling in the Anvil belt, the Macmillan

Pass area and the Clear Lake area while underground
development proceeded at TOM and at Howard's Pass.
Cyprus Anvil effected substantial modifications in
their mill, tailings facilities and power source.

Tungsten has seen a favourable year. Additional work on
the Ray Gulch deposit of Canada Tumgsten has increased
the likelihood of its uitimate exploitation, The Log-
tung deposit of Amax is at the preliminary stages af
feasibility analysis whereas its Mactung deposit is at
the end stages. An interesting style of quartz-wolfra-
mite mineralization, new for this area of the Cordi]-
fera, was discovered on Union Carbide's Kalzas property

south of Mayo. Whitehorse Copper pursued their search
for additional Cu-Au-Ag skarn bodies needed to extend
the mine's 1ife from the presently forecast December,
1982 shutdown.

Precious metals were actively sought inm  central
and western Yukon, notably in the Keno Hil1, Dawson

Range, Wheaton River and Rackla River areas. At Elsa, a
Tengthy strike against United Keno Hill Mines resulted
in a loss of about 8-1/2 wmonths' production. Their
Yenus gold-silver mine, scheduled to open in August,
1981, was put back on the shelf to await improved prec-
ious metal prices. Continued underground development
atlowed Prism Resources to expand reserves in their
Vera silver deposit north of Mayo. Potential precious
metal content in skarns is causing them to be looked at
more and more as exploration targets.

Molybdenum was generally low profiled this ysar.
Amoco continued plugging holes into Red Mountain, while
northwest of Dawson, Cominco and Getty showed the Pluto
porphyry copper-molybdenum praospect to be large but Tow
grade. Tin expioration continued in the Mayo and Ranch-
eria areas but was not much encouraged by results, as
was also uranium exploration in the Wernecke Mountains,

Again, placer mining was active in 1981, but iow-
er gold prices and increased interest rates are expect-
ed to take their tell in 1982,

INTROGUCTION
The value of mineral production in Yukon de-
creased 2.4% from $362,001,000 in 1980 to $353,266,000

in 1981 {see Table I, Figures la,b). The amount of gold
and silver produced increased dramatically in 1981 " and
was received by correspondingly positive prices for
gold but strengly negative prices for silver. Both lead
and zinc production were down, 26% and 12% respec-
tively. Lead prices were down slightly from 1980 where-
as zinc prices were substantially higher. Copper pro-
duction was down 16% and reverue a corresponding 29%.

Coal preduction increased from 11,634 tonnes in 1980 to
28,933 tonnes in 1981,
Placer gold production based on

royalty returns

was 3,110,000 g in 1981 with a gross value of $55 mil-
lion. The contribution to Yukon's mineral output by the
placer industry was increased from 1.5% in 1978 to 10%
in 1980 and 15.6% in 1981.

The number of guartz claims staked in 1981 was
10,653, almost equal to the 1989 figure of 10,892 {sea
Figures 2, 3 and 4). Expendituras cn exploration were
slightly increased fram $36 million in 1980 to $38.9
million in 1981, with an additional %$1.6 million spent
in coal exploration during 1981 {see Figure 5,Table 11).

OPERATING MINES

Three mines operated in Yukon in 1981, They were
the silver-lead-zinc producing ocperations of United
Keno Hill Mines Ltd. at Elsa, the tead-zinc-silver pro-
ducing mine of Cyprus Anvil Mines Ltd. at Faro and the
copper-gold-silver production of Whiteharse Copper
Mines at Whitehorse,

Surface exploration work at the United Keno Hill
Mines Ltd. Elsa operations was cut hack two months due
to a strike. In their grid rotary percussion drilling
program, 230 holes totalling 11,724 m tested gight
target areas. Tnree targets returned ore grade wvalues
and will be explored and developed by underground and
open pit mining. S$ix diamond drill heles totalling
1,023 m tested three target areas, but no ore intersec-
tions were encountered, In addition, 313,725 cu. = of
overburden were moved as eight potential open pit tar-
gets were tested for a final avaluatien of rotary per-
cussion drill-tested veins, Three of the targets are
reported as open pit mineable deposits.

At the Farp Mine of Cyprus Anvil, modifications
to the concentrator began in 1980 and were completad in
late 1981. These included additien of three grinding
miils, replacement of all rougher and scavenger flota-
tion cells by Targer volume units and upgrading of the
concentrate dewatering and drying section. The Tower
than normal mill tonnages reflect difficulties experi-
enced in milling zone Il which was completed by wid
-summer and in operating the concentrator during 10
months of the year while undertaking major modifi-
cations to the milling circuit, A major expansion to
the tailings facilities was completed and additional
power generating cgpacity in Faro was dnstalled in
conjunction with N.C,P,C. A total of 24 diamond driil
holes for 13,720 m were drilled: 2 on DY, 3 an GRUM, 11
on FARD and 6 expleration holes. Work continued on Tong
range planning for the develapment of the VANGORDA,
GRUM, and to a lesser extent, the DY, but no Ffirm
decisions have been reached.

Forty-eight diamond drill holes totalling 7,454 m
were drilled in the Whitehorse Copper Belt this year.
At Cowley Park, the South Zone reserves were increased
to 213,636 tonnes grading 2,46% Cu and 0,14% MoSo .
However, the zone is currently considered ts be unec-
anomic. At North Star, 1.6 km south of the Little Chiaf
Mine, drilling continued into Novembher. Nine hcles were
drilled, the best intersections at depths from 427 m to
518 m: 14.6 m of 5,05% Cu, 14.3 m of 1.53% Cu and 10.1
m of 1,52% Cu. The high-grade intersection is in garnet
diopside skarn and is not correlative to the other
intersections. Approximately 24 line km of pulse EM
survey using a Geonics EM 37 unit were completed in the
North Star area and 1,280 line km of airborne magnetao-




TABLE I

MINERAL PRUDUCTION, YUKON TERRITURY

1678% 1979+ 1980* 1981*

Gold {lode) 5 7,354,000 5,835,000 19,200,000 53,964,000

grams 1,026,000 523,353 908,550 3,046,000
Gold** (placer) $ 4,167,000 8,819,000 34,799,000 55,093,400

grams* 581,346 7900,949 1,646,717 3,110,000
Silver $ 29,405,000 47,713,000 108,725,000 69,528,000

grams 148,000,000 125,172,604 137,565,148 172,000,000
Lead 3 65,466,000 104,625,000 76,636,000 50,706,000

kg 80,643,000 79,744 650 70,154,178 51,651,000
Zinc % 75,481,000 115,989,000 94,137,000 153,783,000

kg 9,506,000 120,291,108 97,935,887 86,486,000
Cadmium s 590 - -— -——-

ki 96 -— -— -
Copper § 18,066,000 18,670,600 28,504,000 20,192,000

kg 11,012,500 7,931,060 10,879,636 9.129,000
Ashestns $ 32,404,000 Clinton Creek -— -—-

tonnes 63,000 Mine Closed - -
Coal

tonnes 26,000 25,356 11,634 28,933.4
Gross Value §232,7343, 590 301,651,000 367,001,000 353,266,000

{excludes coal)

¥JoTlar values fdetermined using average metal price during year, according to
Canadian Mining Journal figures,

**placer qold production based on royalty paid on crude gold, adjusted to
reflect fine gold content.

TABLE II

DIAMOND DRILL REPORTS SUBMITTED
FOR ASSESSMENT CRELIT

Mining 19/ 1979 . lsgd 1981

District ‘heles  metres holes metres  holes  metres holes  metres
Dawsan 0 ) 3 1,204 15 1,629 1 141
Mayo 77 6,329 20 2,830 310 29,899 B4* 19,201
Watson Lake * 19,816 28 6,380 102 14,700 69* 21,006
Whiteharse 73 8,932 58 14,273 93 17,618 53=* 8,123
Total -- 26,077 10% 24,692 520 65,432 207* 48,471

* Total number of holes not given in records
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Figure 2

New lode claims staked annually in
196D and 1981,

between

Yukon

meter and EM surveys were flown over the {opperbelt.
The Venus Mine of United Kene Hill Mines Ltd.
{U.K.H.M,) is now in limbo awaiting improved precious
metal prices. The cost of putting the minre inte produc-
tion has grown to $9.2 million from an original esti-
mate of $7 million. [t was expected to produce approxi-
mately 681 g Au and 20,525 g Ag per day from 91 tonnes
of ore. A gold-silver vein that dips gently westward
into the hillside of Montana Mountain, it had formerly
been worked in the early 1900's and more recently in
the late 1963's. Underground workings inherited by
U.K.H.M. were in very good shape and by mid-August,
1981, the mine services and rehabilitation were com-
pleted and mining commenced in three stopes and one
slot raise at that time. By the beginning of October,
1981, a small tonrnage of ore had been remgved from the

mine and stockpiled at the millsite. The mill is loca-
ted in British Columbia, 10 km south of the wmine, and
had numercus start-up problems.
LEAD-ZINC {SILVER)

The lead-zinc stores of the Selwyn Basin were
further investigated with varying degrees of success.

In the northwest part of the Basin, property work was
conducted by Anaconda on their STYX and ACE claim
groups. Thirty-five km north of Dawson City, the STYX
ground covers metal-rich shales of Lower to Upper Pale-
ozoic age. A shale-hosted target was tested by four
diamond drill holes totalling 350 m in Tength. The ACE,
a Pb-Zn-Ag skarn in the Earn Group on Dromedary Moun-
tain, underwent continued work this year consisting of
11 diamend drill holes totalling about 1,000 m, The
intriguing shale-hosted massive sulphide-barite deposit
at [lear Lake northwest of Faro was the object of con-
tinued investigation by the Macmillan Joint Venture of
Getty Mines Ltd. and Essex Minerals. Some drill inter-
sections af the stratiform pyrite, pyrrhotite, galena,
sphalerite and barite mineralization are over 100 m
long. Prospecting, geological mapping, ground EM (MAX-
MIN 1I) and diamond drilling {1,79% m) programs were
conducted. In the nearby area, 50 km to the east,
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Figure 3

Yukon lode claims in good standing between 1960 and
1981.

Welcome North/Esperanza discovered Pb-Zn mineralization
in Devono-Mississippian rocks and staked the LADY DI
claims,

The Faro-Ross River area in central Selwyn Basin
was the site of much property evaluation work. Working
on ground optioned from Welcome North, Getty Mines

conducted geolagical mapping, soil geochemical sampling
and an airborne EM survey in the Vangorda area over the
EVA, ALICE and MABEL claims. They conducted the above
work and also detailed gravity surveys over the RACHEL,
MN and CIVI claims, Also on ground optioned from MWel-
come North, Cyprus Anvil did 1,067 m of diamond drill-
ing (3 holes) in the Tenas Creek area on the TENAS,
MEL, BAR property in their continuing search for mas-
sive sulphides in Anvil stratigraphy.
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Main Yukon minerals claims staked in 1981,
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In the Pelly Banks area, Hudson Bay Exploration
and Development worked an ground optioned from the
Pelly Bank Syndicate. Underlying the area are calcare-
ous and noncalcareous phyllites intercalated with gra-
phitic units. Seven diamond drill holes were driiled
for a total of 685 m and EM surveys were conductad’ to
further check out previcusly determined anomalies,

An "all systems go" mentality persisted on the
JASON property at Macmnillan Pass where several drills
were kept busy drilling 10,000 m. This continued faver-
ish pace is no doubt related to the high-grade silver
intersections earlier encountered in the stratiform,
TOM-type deposit. The property is under joint ownership
by Aberford Resources {formerly Pan Ocean), Mitsubishi
and Ventures West. On the adjacent TOM deposit to the
northeast, Hudson Bay Exploration and Development con-
tinued work on their decline which advanced 580 m with
an 87 m descent. This work was conducted on the
footwall side of the West Zone along with 343 m of
additional underground drifting and a total of 690 m of
underground diamond drilling. A problem which hampered
progress this year was high water flow in the footwall
chert pebble conglomerate. Besides underground develop-
ment cn their TOM deposit, Hudson Bay Exploration and
Development staked four new groups of claims in  the
general area: SUN, FAL, BAR and SIM, Also in the Mac-
millan Pass area, Canadian Nickel did reconnaissance
s011 geochemical sampling on their DUD c¢laims., Cominco
continued working on their NIDD claim group on the
north side of JASON, Near the beundary with the JASON
claim group, soil geochemical sampling, EM, magnetic
and gravity surveys, bulldezer and backhoe trenching,
geolegical mapping and diamond drilling (5 holes-878 m)
pregrams were unsuccessful in extending the mineralized
"End" Zone from JASON onto the NIBD. Reconnaissance
geological mapping and scil - stream sediment geo-
chemical sampling were carried out over other parts of
the property. AGIP conducted a program of geolagical
mapping cn the NEVE claims to the northwest. Placer
Development and Essex Minerals pursued underground
development work in the shale-hosted stratiform Pb-Zn
depesit at Howard's Pass., A total of 457 m of drifting
and 256 m of crosscuts was advanced. The continuity of
the higher grade whitish grey mudstone was tested from
five underground diamond drill stations with 34 holes
totalling 960 m.

Southeastern Yukon also witnessed a considerable
lead-zinc search. On their large ground holdings in the
Frances Lake area, Cyprus Anvil pursued their ANMAC
regional project over a wide area using conventional
geological mapping, geophysics and geochemistry,

To the east, the Quartz Lake deposit of Noranda
and Asarco received a major program of werk. Gravity
and EM surveys and geological mapping were conducted as
an adjunct to five diamond drill holes totalling 610 m
in depth. No new reserves were indicated by this work.
The MEL property, 81 km northeast of Watson Lake, was
the object of more work by St. Joseph Exploration (now
Sulpetro Miprerals Limited}, Further testing of the
southern extension of the barite-galena-sphalerite lens
by IP and gravity survey methods reconfirmed earlier
anomalies. In addition, they discovered a zinc showing
about 5 km east of the main showing. On the east shore
of Frances Lake, Cominco attempted to find an extension
of the known zone of Pb-Zn-Ag mineralization on the
BARB claims optioned from Sovereign Metals. A lens of
massive galena-sphalerite mineralization is enclosed in
and conformable with the foliation of Devono-Mississip-
pian mudstones and siltstones that are intruded to the

east by a granodicrite stock. A program of detailed
gealogical mapping and soil, rock and stream sediment
geochemical sampling was conducted.

Thirty-two km to the northwest, Cominco continued
work on their FIN claims where thin layers of laminated
sulphides occur in black shale of Paleozeic age., Fur-
ther to the drilling conducted ilasted year, this year's
program consisted of detailed geological mapping and
soil and rock geochemical sampiing.

Forty-five km northwest of Teslin, the BAR claims
were worked on by Archer, Cathro and Associates for
Chevron who optioned the property from DC Sypdicate. A
harite horizon with asspciated quartz, pyrite and
galena occurs sandwiched between chert pebble conglom-
erate and chert of probable Deveno-Mississippian age.
Lire cutting and yeological mapping were conducted.

Working in shales of Helikian age 164 km north-
east of Mayo, Rio Tinto drilled the stratiform sphaler-
ite-galena showings on the CORD claims. Two diamond
dril? holes totalling about 300 m encountered iow-grade
lead-zinc intersections (lass than 2% combined). The
mineralization occurs in dolomitic siltstone in  the
basal facies of the Gillespie Lake Group and 1is mark-
ediy similar in style and stratigraphic position to the
Hart River deposit, 140 km to the west.

Amax was involved with property work directed
toward shale-hosted massive sulphide targets in several
areas. In the Hess River area, they <conducted geolog-
ical and stratigraphic section mapping and a scil geo-
chemical sampling program on the FAN claims., On the
GREW claims, west of Raoss River npear Mt. Cook, they
followed up geochemical anomalies with airborne magnet-
ic and electromagnetic surveys, geological mapping and
soil geochemical sampling. Their MIDWAY property s
mainly in B.C. but extends into Yukon in the Rancheria
area. Uperating for Amax, Cordilleran Engineering con-
ducted geological mapping, soil geocchemical sampling
and an airborne electromagnetic survey on the Yukon
side and trenching and diamond drilling of four holes
for a total of 854 m on the B.C. side. In the same gen-
eral area, Amax and Pro Can Exploration worked on the
WOLF claims opticned from Regional Resources Ltd. Four
diamond drill holes totalling 579 m were drilled in
search of shale-hosted massive suiphides.

North of Mayo in the Bonnet Plume River area,
Amax tested the DOC claims on Mt. Profeit, where sever-
al pods of massive lead-zinc-silver mineralization are
asscciated with a major fracture in Hadrynian deolo-
mite. Five diamend drill holes totalling 686 m were
drilled, but no significant intersections were encoun-
tered.

Northwest of Mayo near the Hart River, Mattagami
conducted geolegical mapping and prospecting over their
DALE and MELA claims. They are underlain by Helikian
phyllite and Palepzoic carbonate that are separated by
a major east-west trending fault. The only mineraliza-
tion found consists of minor galena and chalcopyrite in
thin quartz-calcite veinlets in phyllite.

Seventy four km northeast of Dawson, Mattagami
conducted geological mapping, stream sediment geochemi-
cal sampling and a reconnaissance radiometric survey
over the RIKI claims. The claims cover the contact of a
Cretaceous syenite body with Jurassic schist and sedi-
mentary rocks of the Road River Formation. Metals of
interest are base metals and uranium but nothing sig-
nificant was found. A few kilometres to the northwest,
Mattagami also conducted geological mapping, Dproperty
and stream sediment geochemical sampling on the TAK
claims. The target was shale-hpsted base metals but no




mineralization was found. Mattagami also investigated a
hase metal skarn target in the Syenite Range, 82 km
narthwest of Maye, on the FIONA claims, The claims
cover the contact of Cretaceous syenite with Ordovician
quartzite, conglomerate and intercalated Timestone and
were subjected to a program of geological wmapping,
prospecting and stream sediment gecchemical sampling,

In the south Richardson Mountains, Mattagami
worked on the TOUCHE claims which cover sphalerite min-
eralization associated with a fault cutting Paleozoic
sandstones and shales. Geological mapping, soil geo-
chemical sampling, prospecting and a VLF-EM survey were
conducted.

The lead-zinc-silver skarn on the RAM claims near
Primrose Lake was further evaluated by Canadian Nickel
who conducted detailed geochemical soil sampling in the
area of the showing.

In the Quiet Lake area, Canadian Occidental Pet-
roleum staked the MOX claims te cover a Cu-Pb-In-Ag
target, Dykes and sills of marginal zones of the Quiet
Lake Batholith intrude rocks of probable Lower Paleozo-
ic age ~ paragneiss, quartzite, marble and minar skarn.
Mineralization consists of chalcopyrite, galena and
sphalerite in narrow discontinuous beds of <calc-sili-
cate-bearing marble. This year's work included geologi-
cal mapping, soil geochemical sampling, VLF-EM and mag-
netic geophysical surveys.

Fifty-nine km wast-northwest of Dawson and south
of the Yukon River, Cominco conducted follow-up work on

a soil Pb-Zn-Hg ancmaly on their MICKEY claims, Under-
lying the property is hlack carbonaceous phyllite din-
tercalated with guartzite, One diamond drill hole was

drilled for 183 m and very low-grade disseminated Ph-Zn

mineralization was encountered with lacal narrow sec-
tions grading up to 2% Pb-In.

On the west side of the Cpal River, Archer,
Cathro and Associates conducted soil  geochemical sam-
pling and geolagical mapping on the FYIQ c¢laims which
cover the contdact between a dranodiorite pluton and

Lower Paleozoic carbonates, The target is Pb-7n-Ag min-
eralized sxarn,

TUNGSTEN

Tungsten again proved to be the main “other”
material searched for in 1981,

Mactung was the object of continuing feasibility
studies by Amax. The estimated geological reserve re-
Teased in spring 1981 was 57 million tonnes grading

0.95% W0,. At the Logtung W-Mo deposit east of Teslin,

Amax profeeded with environmental base line data col-
lection, preliminary engineering studies regarding
plant design, housing and power alternatives, geotech-

nical site investigations and general metallurgical
studias.

Noranda continued work on their RAIL c¢laims on
the north side of the Yukon River, 35 km northwest of

Dawson. Coarse-grained calc-silicate-sulphide-schee-
lite contact skarn occurs as intermittent felsenmeer
and float over a six km length along the northern con-
tact of a quartz monzonite stock, Last year's diamond
drilling showed the skarn to be up to 120 m thick, and
this year, trenching, geological mapping and soil geo-
chemical sampling programs were carried out.

In the Mayo area, Du Pont conducted a
drill program (3 holes totalling 396 m) on the Two
Buttes property obtioned from M. Cloutier. The holes
intersected a 10~15 m thick quartz-calcite-garnet-diop-
side skarn with values of trace to 0.1% WO4.

diamond
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4 gignificant tungsten property near’Kalzas
southeast of Mayo was optioned by Union Carbide
J.D. Randolph of Mayo. It is covered by the WOLF,
DAVID and BLACKIE claim groups. The showings were
covered in 1978 while Mr. Randolph was supported on a
Prospector's Assistance Grant from the federal govern-
ment,, The mineralization, most of it in float, consists
of several centimetres to 680 cm thick quartz-wolframite
veins with associated stockwork, and silicified country
rock quartzite and grit of Hadrynian age. Geological
mapping and rock and seil geochemical sampling programs
were conducted.

North of Mayo in the Dublin Guich area, Canada
Tungsten continued evaluating their scheelite-bearing
skarn depesit at Ray Gulch. The geological controls of
mineralization were clarified by studying the local
stratigraphy and structure. Trenching on the eastern
part of the deposit disclosed a zone of relatively high
-grade mineralization., Past estimated reserves are
7,250,000 tonnes of 0,50% ND3 including 3,625,000
tonnes of 0,96% W,

Hudson Bay Exploration and Development continued
work on the CAB property optioned from Risby Tungsten
Mines. Geclogical mapping and a diamend drill  program
of nine holes for 2,200 m resulted in extension of the

No. 2 zone downdip. This zone consists of two schee-
lite-bearing skarn horizons developed in sedimentary
rocks and lying parallel to the centact between the
sedimentary rocks and a quartz monzonite stock. The

lower and most persistent of the skarn horizons extends
for a strike tength of G660 m and for a vertical depth
betow outcrop of 350 m. Best intersections recorded 1in
drill core were 3.4 m grading 1.34% W0 in the lower
skarn and three m grading 1.39% W03z in"the upper skarn.
A 14,0 m secticn grading 0.68% w03 was alsa encountered
in the upper skarn,

The CLEA tungsten prospect of Placer Development
was the object of a further five diamond drill holes
totalling 1,622 m. Geological mapping and prospecting
were also conducted.

Serem worked on several skarn properties in
southeastern Yukon, mainly in the Rancheria area:
CLAIMS NTS WORK
URSUS 105 B 8/9 Geclogical mapping, soil  geo-

chemical sampling, geophysical
survey.

TEAM 105 B 10/15 Geological mapping, soil geo-
chemical sampling, trenching
qegphysical survey.

CABIN 105 8 9/10  Geological mapping, trenching,

STONEAXE 105 B 10/15 Geological mapping, soil gec-
chemical sampling.

SOURCE 105 8 11 Geological mapping, prospec-
ting.

LODTZ 95 0 7 Geological mapping, soil geo-
chemical sampling.,

The Boulder Creek area near Rancheria saw prop-
erty work on a prospect intermittentiy worked since

1943, the FIDDLER, by a joint venture of Amax-Pan Ocean
and Serem, One diamend drill hole totalling 549 m was
drilled to test scheelite-bearing skarn and associated
base metal quartz veins.

Near the headwaters of the Coal
worked on their ROSE claims, where a magnetite-cale-
silicate-sulphide skarn occurs at the contact of a
granodiorite-quartz monzonite body with limy shale of

River, Noranda



the Rabbitkettle Formation. Two lens-shaped showings
approximately 3 m Tong and 0.5 m wide were trenched by
blasting and grab sample analyses up to 0.5% W0z are
reported. Geological mapping and geophysical surveys
were also done.

Northwest of Rancheria, Caradian Occidental work-
ed on the GOAT claims, which are underlain by a screen
of Cassiar Platform metasedimentary rocks within the
Cassiar Batholith. Mineralization consists of calc-
silicate-pyrrhotite skarn with W, Cu and Zn values and
late stage fracture fillings of galena and sphalerite.
Work consisted of soil geochemical sampling, geolegi-
cal mapping and VLF and magnetic geophysical surveys.

In the Aishihik Lake area on the west side of
Sekulmun Lake, Canadian Occidental Petroleum worked on
the HATCH and THATCH ctlaims. They are underlain by
marble and quartzite intruded by Mesozoic granitic
rocks and mineralization consists of float of magnetite
-pyrite-molybdenite-scheelite-bearing skarn. Geglogical
mapping, soil geochemical sampling, magnetic and VLF-EM
geophysical surveys were conducted.

Island Mining and Explorations conducted a dia-
mond drilling program on their WAYNE claims near Keno
City. Fourteen holes totalled 1,212 m, They were test-
ing a high-grade silver vein target bhut intersected
skarn in the Upper Schist unit over an area of 70 m by
100 m. Mineralized sections contained up to 2.07%
tungsten and 5,0 g Au/t across 0.45 m and up to 0.48%
tungsten and 33.3 g Au/t acress 1.0 m,

Archer, Cathro and Associates worked on five
contact skarn properties in the southeastern corner of
Yukon:

CLATMS NTS WORK

SPORK 95 D 14,E 3 Magnetometer and EM 16 sur-
veys, soil geochemical sam-
pling, geological mapping.

CREAM 95 E 6 Magnetometer survey, soil geo-
chemical sampling, prospecting
and geglogical mapping.

VNER 95 E 6 Magnetometer survey, soil geo-
chemical sampling, prospecting
and geological mapping.

SNEET 95 E 3 Magnetometer survey.

Vo 9 E 3 Diamond dritling (10 holes,

1,220 m), soil geochemical sam-
pling, magnetometer and EM 16
survey, geclogical mapping.

GOLD-SILVER

Precious metals were actively sought by many con-
cerns, especially in western Yukon. In the Aussie Creek

area 90 km east of Dawson, Rio Tinto trenched and sam-
pled their gold-bearing zone of silicification on the
IbA claims. They also did minor geological mapping and

multi-element geochemistry on a gold target located on
the STROKER clatms B85 km north of Mayo,

Near Upper Bonanza Creek, Archer, Cathro and
Associates conducted soil geochemical sampling programs
on the Lone Star property for Dawson Eldorado Explora-
tions and a positive gold soil anomaly 150 m by 850 m
was determined. They also sampled a quartz-carbonate
alteration zone on Cone HiTl covered by the TEFATJV
ctaims, but only a subtle geochemical anomaly was dis-
covered.

Northwest of Carmacks, Hudsorn Bay Exploration and
Development continued work on their Sorora Gulch

11

option. Geolegy consists of a rhyolite porphyry plug
with associated gold-sulphide-bearing quartz veins. Six
diamond drill holes totalling 812 m tested EM-16 anoma-
lies interpreted to be caused by quartz-veins in frac-
tures. Additional EM-16, magnetometer, and soil geo-
chemical surveys were conducted.

On Freegold Mountain, Archer, Cathro and Associ-
ates worked on the Rambler Hill rhyolite porphyry plug
for Arctic Red Resources. The pTug carries disseminated
pyrite with associated low values in gold and silver
over distances in the order of 100 m. Ten diamond drill
holes were drilled for a total of 1,193 m and minor
s0il geochemical sampling was conducted. Arctic Red
Resources also started rehabilitation of the adit on
the nearby Laforma quartz vein.

The Emmons Hill gold-antimony
ings on the east flank of Freegold
ered by the DART claims of Noranda.
diamand driiling program last year, this year's fol-
low-up work consisted cnly of minor trenching.

Northeast of Freegold Mountain and 64 km north-
west of Carmacks, Silver Tusk Mines continued wunder-
ground exploration and development of their quartz
veins on Tinta HiTl. A total of 973 m of drifting and
crosscutting from two portals has been done, exposing
veins 1 and 2 for 305 m, Forty-five drift face samples
taken along 94 m of the No, 1 vein gave an average
value across 4 true width of 11.8 cm of 6.8 g Au/t, 164
g Ag/t, 0.95% Cu, 5,63% Pb and 13.22% ZIn.

Twenty km northwest of Freegold Mountain, Archer,
Cathro and Associates staked the NITRO claims for the
NAT Joint Venture over a potential gold porphyry tar-
get, the old Klazan property. Some soil geochemical
sampling work was conducted. Archer, Cathro and Associ-
ates continued property work on their LILYPAD, GNAT,
NEWT claim group on Prospector Mountain where several
persistent high-grade argentiferous quartz-carbonate
veins occur in Mt, Nansen Group volcanic rocks. Recon-
naissance soil geochemical sampling, geological map-
ping and 117 bulldozer trenches constituted the prop-
erty work. Reconnaissance soil geochemical sampling and
geological mapping were conducted on the nearby NIT
claims. Also nearby, Archer, Cathro and Associates con-
ducted reconnaissance seoil geochemical sampling and
geological mapping programs over their NUCLEUS <claims
which are largely underlain by felsic hypabyssal rocks
of the Late Cretaceous Mount Nansen Group.

On Jubilee Mountain, several diamond drill
tested a previously known gold showing fin
volcanic rocks.

Southwest of Whitehorse in the Wheaton
area, AGIP staked the KUKU 1-331 claims over
the Late Cretaceous to Early Cenozoic volcanic
Work consisted of reconnaissance and detailed
sediment gepchemical sampling, geological
prospecting and trenching of several soil
anomalies,
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SILVER (LEAD, ZINC)

1981 saw an active search for silver as companies
Tooked more favourably at the economic viability of
high-grade small-tonnage targets.

Prism Resources proceeded with underground devel-
opment of their argentiferous carbonate-guartz-limon-
ite-galena vein on the VERA property 112 km northeast
of Mayo. The vein occupies a steeply dipping fracture
that has been drifted into for over 500 m and consists




of two ore shoots: a West Zone and an East Zone. The
first 131 m through the West Zone assayed 695 g Ag/t
over a drift width ¢f three m. By early fall 1981,
drill indicated reserves of 851,733 tonnes of 305 g
Ag/t were determined.

North of Maya 110 km, Archer, Cathro and Associ-
ates staked the BLENDE claims over a silver-lead-zinc
vein in dolomite of the Proterozoic Fairchild Lake
Group. The vein is over 900 m long and has grades up
to 2,000 g Ag/t.

Canada Tungsten investigated several silver prop-
erties in the general Keno Hi1l area, They optioned the
Mount Keno Mines property, reopened the old adit and
channel sampled the vein. Grades averaging 8,550 g Ag/t
and 30-40% Pb were obtained about 30 m into the adit
across a vein thickness of 0.3 m. On the ZAP claims,
two diamend drill holes were drilled for a total of 366
m, the target being zones of vein fault breccia. They
also conducted programs of geological mapping, trench-

ing and sampling in the Rambler Hill area and on the
IDAHG GENERAL claims,

Turner Energy and Resources completed a soil
geochemical sampling and electro-magnetic survey of

their property on Rambler Hill adjacent to the United
Keno Hill Mines Ltd. mine.

Southwest of Rancheria, Canadian Occidental Pet-
roleum worked on the LICK claims, underlain by massive
and cataclastic granitic rocks of the Cassiar Batholith
and minor metasedimentary rocks. Mineralization con-
sists of very minor veinlets of galena, sphalerite, py-
rite and quartz in shear zomes in the granitic rocks.
Programs of geolovgical mapping, rock and soil geochem~
ical sampling were conducted.

On the Mt. Hundere property of Cima Rescurces the
1981 drill program confirmed the eastward continuation
of the mineralization encountered in the 1980 drilling.
The best intersection contained 5.37 m of 16.16% FPb,
1.35% Zn and 1,858 g Ag/t. Four drill holes on the West
showing indicated discontinuous Tow - grade mineraliza-
tion of limited extent. One hole was driltled on the
North showing where three mineralized bands cccur over
a strike length of 60 m and intersected mineralization
grading 7.88% Pb, 14,.72% Zn and 29.5 g Ag/t across 1,5
m.

COPPER

The search for copper was similar in intensity to
last year, i.e., low key.

United Keno Hill Mines continued working west of
Carmacks on several properties: STU, FIL, MOON, DEF,
DAD, HI, NOON. The target of interest 1is disseminated
copper mineralization in foliated grancdiorite, i.e.,
Minto-type mineralization. Basic geological mapping and
s0i1 geochemical sampling were conducted, More than
24,500 so0il samples were analyzed for Cu, a few for Ag
and an even lesser number for Pb, Zn, Ag and Au. EM and
magnetic airborne geophysical surveys were also run.

Esso Minerals dnvestigated a pyritic massive
sulphide body on the JULIA claims of Welcome North, 140
km southeast of Ross River., Three diamond drill holes
resulted in a massive pyrite intersection greater than
10 m thick with low copper-gold values, and the option
was subsequently drapped.

Mattagami Lake Exploration continued work on the
MARN skarn, 55 km north-northwest of Dawson. Cu-Ag-Au
values occur in a massive pyrrhotite-chalcopyrite-ar-
senopyrite phase of a diopside-amphibole skarn. Miner
geological mapping and 1,000 m of diamend drilling were
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conducted.
MOLYBDENUM

Molybdenum exploration was restricted to contin-
uing work on several widely separated properties. Union
Carbide worked on the RENA ¢laims optiorned from Welcome
North in the Frances lake area. Geology consists of a
potassic multi-phase quartz monzonite porphyry contain-
ing veins of gquartz-pyrite-sericite and a stockwork of
magnetite-chlorite-molybdenite. Work this year consist-

ed of geological mapping and rock geochemical sam-
pling.

Amoco and Tintina Silver continued work on their
Red Mountain molybdenum porphyry 50 km east of

Whitehorse. Six diamend drill holes totalling 3,963 m
were drilled this year, An intersection from a previous
diamond dril1 hole (number 24) was reported to assay
0.273% MoS, over 251.2 m. In addition, reconnaissance
geochemica? sampling and geological mapping programs
were conducted in the general Red Mountain area.

On the PLUTO property 5% km west-northwest of
Dawsan, Cominco in joint venture with Getty Mines
conducted a diamond drill program within a 1,525 m by
430 m oval area over a quartz-feldspar porphyry plug.

Eleven diamond drill holes totalling 1,988 m resulted
in intersections of low-grade molybdenum (C.02-0.05%
Mo) and erratic tungsten values over lengths ranging

from 60 m to 150 m.

In the Arrowhead Lake area of the Hess Mountains,
AGIP worked on their ICE, FIRE and SUN claims. They
cover a Cretaceous syenite intrusion which has horn-
felsed the sedimentary country rocks. Extensive zones
of thin veins bearing minor pyrrhotite, chalcopyrite,
molybdenite, scheelite and arsenopyrite occur in the
intrusion. Reconnaissance stream sediment and soil geo-
chemical sampling, geological mapping and prospecting
programs were conducted. In addition, systematic rock
chip sampling and four short trenches tested several
geochemical anomalies and a small uranium showing.

TN

Property work continued in the two main tin
areas, Rancheria and Mayo. Du Pont diamond drilled six
holes totalling about 1,200 m on the DU and SWIFT
claims in Rancheria area., The mineralized vein systems
were intersected but only Jow values were encountered.

DC Syndicate diamond drilled the SIN claims
optioned from Welcome North and subsequently dropped
the option. Also in the Rancheria area, the tin-bearing
skarn on the JC property was evaluated by Cominco on an
option from DC Syndicate. Detailed geological mapping,
an airborne magnetic survey and a nine hole, 1,673 m,
diamond drill program was conducted. The program was
not successful in defining a significant zone of miner-
alization and where mineralization was encountered,
values generally did not exceed 0.2% Sn.

North of Teslin, MWewmont continued working on
their skarn in the Englishman's Group of metasedimen-
tary rocks, the MINDY claims. The gently dipping marble
that hosts the skarn is bounded by hornfels and chert,
and the skarn itself forms a persistent horizon but the
mineralization occurs erraticalty. Tin borate minerals,
minor arsenopyrite and sphalerite are associated with
magnetite-garnet skarn, and scheelite and chalcopyrite
are associated with moderately massive pyrrhotite. Nine
diamond drill holes were drilled for a total of 1,047
m. On the nearby MINDY 17-32 claims, a soil geochemical
sampling and prospecting program was conducted but no




mineralization was encountered.

The Cortin Jofnt Venture of Billiton, Canadian
Nickel and Campbell Resources continued property work
on their holdings in the Mayo area. Extensive trenching
and eight diamond drill holes totalling 1,524 m
resulted in an extensien of the discovery zone on the
EPD claims for several hundreds of metres. Drill
intersections exceeding 1% Sn over widths in excess of
1 m are reported. In addition, geological mapping and
soil geochemical sampling programs were conducted on
the JOUMBIRA, MAHTIN, SNARK and BANDER <claim groups.
Geolagical mapping was also done on the JABBERWOCK

claims. .
Canada Tungsten worked on their West Ridge
property - a program of geological mapping and so0il,

stream sediment and heavy mineral geochemical sampling.

One bedrock tin-tungsten showing has been located in
addition to four geochemically anomalous areas in
tungsten and gold.
URANIUM

Uranium exploration maintained the same rela-

tively Tow key as in 1980.

Archer, Cathro and Associates worked on several
properties in the Wernecke Mountains, all of them
associated one way or another with diatreme breccias

intrusive into sedimentary rocks of Helikian age. They
include the following claims and programs: WERNECKE -
rock geochemical sampling; APE - geological mapping,
radiometric survey, soil and rock geochemical sampling;
BOND -~ MAX-MIN EM, IP and magnetic geophysical surveys
and geological mapping; FACE - trenching and geological
mapping; PIKE - trenching, radiometric survey and
geochemical sampling; PTERD diamond drilling of three
holes for a total of 915 m and some geological mapping.

Texaco Canada Resources and their joint venture
operating partner Zelon Enterprises worked on the HAIL,
I0TA, IRON, etc. claims in the Wernecke Mountains. Tar-
get of their reconnaissance prospecting was uranium
associated with breccia pipes intrusive 1into Helikian
sedimentary rocks.

Northeast of Whitehorse, AGIP conducted geolog-
ical mapping, soil geochemical sampling and a radio-
metric survey over a Cretaceous granodiorite intrusion
covered by the GAMMON claims.

ASBESTOS, BARITE

Ashestos exploration was restricted to the
Clinton Creek area and to one company -~ Archer, Cathro
and Associates. Claims and work consisted of TARTZHART,
TOADSTEAK, TATER, TURK, TIZA, TJOP - excavator trench-
ing and soil geachemical sampling and, TOC - trenching,

Interest in barite continued in Tine with the Tow
leve] of 1980, There was continuing progress on the TEA
deposit of Yukon Barite (option from Welcome North)
near Macmillan Pass, and Millchem conducted a general
property evaluation on their NO BEAVER (ST. BRIDGET)
claims northeast of Dawson.

COAL

Sulpetro Minerals drilled a major deposit of sub-
bituminous to lignitic coal in the valley of the Rack
River northeast of Watson Lake. In TJate 1981, they
drilled five holes, each about one kilometre apart and
totalling 718 metres. Coal was found to depths of over
150 m but is variable from hole to hole.
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GRASSROOTS EXPLORATION

A relatively high level of reconnafssance explor-
ation was conducted. Cordilleran Engineering reconnais-
sance prospected in the Rancheria area in southern
Yukon. United Keno Hill Mines prospected for Au, Ag in
southwest Yukon as also did Du Pont, who covered the
area between Carcross and Livingstone Creek. Reconnais-
sance exploration was also conducted by Canadian Nickel
in the north part of Selwyn Basin around kiTometre 198
on the Dempster Highway. Their program included rock
and soil geachemical sampling for Pb, In, Ag across Pa-
lepzoic shales. In the same general area, Millchem con-
ducted a grassroaots geochemical recennaissance explor-
ation for barite. Noranda conducted a reconnaissance
program in the Macmilian Pass area and SMDC & regional
reconnaissance stream sediment and heavy concentrate
geochemical sampling program in the Tay River - Sheldon
Lake area, Gulf Minerals conducted a grassrascts program
in central and southern Selwyn Basin. In south-central
Yukon, Getty Mines conducted a reconnaissance prospect-
ing program for molybdenum. Eldorado did a reconnais-
sance search for urantum in southwestern Yukon using a
combination of stream sediment and water geochemical
sampling, preospecting and geological mapping.

PLACER MINING

Placer activity continued at a high level 1in
1981. The dramatic increase in the gold price in 1979
and 1980 initiated a frantic scramble by prospecters,
mining companies and entrepreneurs to acquire proper-
ties with potential for placer concentrations of gold.
The decrease in gold price during late 1980 and 1981
curbed the rush to acquire properties, but the number
of claims staked increased as existing Teases were con-
verted to claims, The total Tength of claims and leases
held increased from 2,000 km in 1978, te 3,500 km in
1979, to 5,830 km in 1980 and 6,200 km in 1981,

Prior to the rush to acquire property, most
claims and leases were staked in  “traditional” mining
areas by individurals, and limited or no evaluation work
was done prior to the start of mining., Staking has
since spread to the periphery of the "traditional" min-
ing areas, and has extended to areas with no previous
history of mining, or even reports of placer gold con-
centrations. Some of the new properties are large,
extending for 10's of kilometres along valley bottoms.
Dr;}] testing was undertaken in several areas during
1981, :
The churn drill was previously the instrument of
choice for testing placer properties, but new tech-
nelogy has produced several new types of drills. The
Becker drill is a hammer drill, powered by compressed
air. A rigid double walled drive pipe 1is forced into
the ground, and the sample is washed up the inner pipe
by compressed air. The Stenuick drill also uses a
double walled drive pipe, but the inner pipe is equip-
ped with a bit, and rotates eccentrically within the
casing. The sample is again washed up the inner pipe by
compressed air. The Hawker Siddeley drill uses hydrau-
lic power combined with sinuscidal oscillations at fre-
quencies up to 150 hz to force a single walled drive
pipe into the ground. The sample is recovered as a core
when the drive pipe is pulled. ATl these types of
drills were used with varying degrees of success aon
Yukon placer properties during 1981, The cost of drill-
ing with these units, which are mounted on tracked
vehicles to faciiitate their access to drilling sites,




is approximately $125 per metre. Test holes are a
minimum of 15 cm in diameter., Smaller diameter holes
provide samples which are of no use for catculating the
tenor of the deposit.

Seismic surveys were done 1in several areas to
establish bedrock configurations and volumes of gravel.
The survey results were inconclusive. Permafrost oblit-
erated bedrock effects in each case. Magnetometer
surveys were done in an attempt to delineate placer
concentrations of magnetite, but again met with no suc-
cess.

Bulk sampling programs were carried out on a
number of properties. Some of these programs were of a
scale larger than some of the smaller mining oper-
ations.,

Mining operations were carried out in the Sixty-
mile, Klondike, Clear Creek, Minto Lake, Haggart Creek
and Burwash regions as well as other widely distributed
areas. The trend from small, private operations to
large, corporate operations continued. In 1978, only
nine operations had 10 or more employees. There were 15
such operations in 1980, and about 20 fn 1981. Most
mined using bulldozers and sluice boxes. Wheel tractor
scrapers were used at a number of operations where
there was room for them to maneuver, and where gravel

had to be transported more than a few metres to the
washing plant. Grizzlies and stationary and moving
screens gained popularity as the benefits of classify-

ing material being fed to the washing plants became
apparent.
Two underground mines were begun on Hunker and

Miller Creeks in an attempt te recover rich gold-bear-

ing gravel from immediately above bedrock in buried
Tertiary White Channel deposits.
The decrease in the price of gold in late 1980

and 1981 affected placer miners. Coupled with increases
in the costs of equipment, fuel, interest <charges and
other expenses, the lower price paid for gold recovered
forced several operators to curtail mining at mid-sea-
son. Most operators claim, however, that given placer
gold concentrations of average grade, and 1981 operat-
ing costs, work can be carried out profitably as long
as the price af gold remains above $400 U.S. per ounce.

The Yukon placer mining industry is one of sig-
nificant preportions. In 1980, it provided 329 man
years of work for 788 employees. The secondary impact

of the industry resulted in a further 459 man years of
work for 929 employees in Yukon, and in additional work
out.side the territory.

Total Canadian gold production has been
creasing steadily over the past decade, at the
time the production of placer gold in Yukon has been
increasing {see Figures 6 a,b,c,d). Yukon placer gold
production has rocketed frem 0.19% of total Canadian
gold production in 1970 to 3.77% in 1980. Placer gold
on which royalty was paid in Yukon in 1980 totalled
58,573 fine ounces and in 1981, royalty was paid or
99,988 fine ounces of gold.
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PLACER CLAIMS
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Figure 6 a,b,c,d

a) Placer leases staked in Yukon, for the period
1971 to 1981; b) Placer claims staked in Yukon for
the period 1971 to 1981; c} Yukon placer gold pro-
duction for the period 1971 to 1981; d) Yukon plac-
er gold production expressed as a percentage of
Canadian gold production.




MINERAL EXPLORATION IN YUKON AND
WESTERN DISTRICT OF MACKENZIE:
DEPOSIT DISCOVERY RATE AND
EXPLORATION POTENTIAL

Grant Abbott
Geology Section
D.I.AN.D.
Whitehorse, Yukon

Mineral exploration in Yukon and western North-
west Territories has undergone an unprecedented boom
that began in 1965, The first part of this paper

measures the results of that boom by comparing explor-
ation levels and expenditures versus deposit discovery
rate. This comparison shows that exploration intensity
as measured by number of claims staked annually has not
increased but exploration expenditures have increased
from about $4-million in 1965 to $50-willion in 1981,
The discovery rate has remained steady at about two
deposits annually and 31 of the 41 'significant' known
mineral deposits have been proven since 1965, The
second half of the paper reviews recent exploration
highlights and discusses the exploration potential for
various commeodities,

Figure 1 shows the number of clajms staked in
Yukor and is a crude measure of the relative level of
exploration activity directed towards the discovery of
new mineral deposits. It shows that we are in the midst
of an exploration boom that began with the discovery of
the Anvil orebady in 1966 and presently, between 10,000
and 12,000 claims are staked annually, Recently we have
not seen the wild swings of the late 60's and early
70's that resulted from staking rushes following the
discovery of significant new types of orebodies.

Figure 2 is & different measure of expioration
activity that shows the amount of money spent on  ex-
ploration in Yukon annually. It shows a dramatic in-
crease in expenditures from less that $5-million (1981)
dollars) in the late 1960's to present Jevels of about
$59-million, This increase reflects increased explor-
ation costs and advanced exploration of several large,
significant mineral deposits as well as higher Jlevels
of exploration in general,

Exploration success and the size and rate of
discovery of new mineral deposits is shown in Figure 3,

The value in September 1981 dollars of all mineral
deposits in Yukon and western Northwest Territories
with proven, probable or inferred reserves is platted

on the year in which these reserves were established
and not on the year that the original deposit was dis-
covered, This method allows comparison of exploration
expenditures with results, The vertical scale 1s Tog-
arithmic and shows the wide range of value and size of

known deposits. For comparison, the tatal dollar value
of &l1 gold taken from the Klondike, all ore extracted
from the Keno Hill camp and the dollar value of all
producing or past producing mines is also shown.,

Most deposits on this chart are uneconomic, now
and in the foreseeable future. In other words, the

dolTar value of a deposit serves as a rough basis for
comparisen of size and potential, but not necessarily
of present economic significance. This measure is valid
because the size of mining operations that each of
these deposits would support, if economic, is about the
same as that of present producing mines with the same
approximate value, That is, deposits measuring between
$10- and $100-million would support a mill with a
capacity of Tess than 500 tonnes/day, those between
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$100- and $1,000-mil1lion would support a 500 to 5,000 glsc remained constant except for the last two ar three
tpd operation and those measuring more than $l-billion years when few significant new deposits have been
could operate at greater than 5,000 tpd. found. This lack of new discoveries may be real and may
forecast a drop 1in exploration expenditures. Alter-
MAJOR DISCOVERIES natively it may reflect Tack of public krowledge of
) ) ) significant discoveries andfor the early stage of
There are 43 known mineral deposits with proven, exploration on some deposits that may later prove to be
probable, or inferred reserves 1in Yukon and western significant.
Northwest Territories (Tabie I). Since 1965, 32 have
been 'proven'. Of these, only nine were discovered EXPLORATION TRENDS
prior to 1965 and all others were both discovered and
praven since then. Therefore, the total inflation ad- A subjective graph of the relative intensity of
justed exploration expenditure of about $300-million exploration for various commodities, Figqure 4 shows
since 1965 has resulted in the proving of 32 deposits that expleration has evolved from an early stage when
at an average cost near $10-million per deposit. the search for one deposit type or commodity was domi-
Of note is the high number of very large deposits nant, to the present, when the overall level of activ-
that have been explored during the middle and late ity is higher than in the past but is divided among a
1970's. Some of these, although shown to have proven variety of commodities. Trends for asbestos and coal
reserves several years ago are still under active ex- are not shown because their exploration has been spor-
plaration, The expenditures required to explore depos- adic and of low intensity.
its of this size account for the increased exploration A variety of factors, different for each commod-
expenditures seen during the last few years. Some of ity or commodity group has influenced the course of ex-
these deposits are Grum, Dy, Goz, Tom, Jason, Howard's ploratian. Some have undergone hooms as a result of
Pass zinc-lead (silver) deposits; Bonnet Plume coal, either the discovery of new types of depasits (Anvil
Red Mountain molybdenum, lLegtung molybdenum and tung- lead, zinc, silver) and Casino (porphyry copper molyb-
sten, Ray Gulch tungsten, and Redstone copper depasits. denum) with size and potential ($1- to $10-billion)
The rate at which deposits have been proven in previously unmatched in Yukon, or from sudden economic
Yukon since 1965 1s fairly constant at slightly less interest rather than large new discoveries ({uranium,
than two per year. The rate of 1initial discovery has silver, gold)., Tungsten exploration on the other hand
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has maintained a steadier pace because tungsten tends RELATIVE LEVELS OF EXPLORATION
to occur in deposit types known since the 1late 1950's BY COMMODITY

and deposits are restricted to geologically well de- ' ‘
fined areas, Thus, new discoveries do not suddenly give

large areas a higher potential for new discoveries.

The general areas where the various commodities i Lead ! Y Copper

occur and where new discoveries are most tikely to be : Linc I \ T Molybdenum

found are shown on commodity potential maps {Figure Silver

5-13). Open circles show areas with relatively high | Uranium

potential, diagonal lines show areas with low to . mod- : ( Silver

erate potential and blank areas have Tittle or no ] i lGMdL\___

potential. Dots show significant deposits not presently I fo rlin

being explored, squares show producing or past pro- d f-'*(‘;"'_"

ducing mines and triangles show deposits under active ! T‘“'f}z"—f;:;I

exploration, Some of these are known to be signifi- ! - Tungsten ! SRS g

cant, others are not. e N —
— —~— / -l Gapeer

Uranium 1960 1965 1970 1975 1980

Figure 4
Uranium exploration (Figure 5) was spurred in the
mid-1970's by oil price increases and the energy proving of large reserves of thermal grade coal in the
crisis, Interesting discoveries were made mainly in Bonnet Piume Basin by Pan {cean 0i1 (now Aberford
north-central Yukor but none proved te be economically  Resources Ltd.). These deposits are presently inactive,
significant. As a result, exploration declined and will though feasibility studies to build a generating
remain minimal unless a spectacular new deposit is station near the depesits have been conducted., Present
found {unlikely). reserves have a vatue of about $10-bilTion and could
probably be increased several times over if demand were
sufficient. Coal is widespread in Yukon but there are
ne other known deposits with the same size as the
Bennet Plume deposits. Some are 1likely but economic
factors indicate that exploration in the near future

. . will remain at a low level,
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Sre
Coal

Coal expleration {Figure 6) in Yukom has been
sporadic but long lived. Recent activity, like that for
uranium, followed the energy crisis and resulted in the
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TABLE T

TOTA
FALUE TE CATE
DEPOSIT TONNES GRADE 18 CAN.) LISCOVERED PROVEN
28
United Eene 3,565,810 980,00 gu/t Ag
(Total Productinn) 58 % Pb
419 % In *, 763,515,700 Before 1945  Before 1925
1
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275.29 gn/t Ag 22,974,300 Gefare 1923
1
Wel Igreen 553,235 2,04 % Wi
1.42 3 @ 126,123,300 1952 1555
L
Vangarda 2,526,740 86 n
338 % Pb
02 % Cu 1,104,692 690 1953 1950
1
Mesillan 07,100 W0 % In
EN U A
51,71 gust Ag 151,255,100 Before 196 1955
1
Cache Creek 68,052 12,0 gr/t Au 12,545,800 1854 1358
6
Cantung 1,176,500 2.47 % Wiz
{Hain Zone) U5 3w 130,002,700 1954 1986
1
Stormy 13,506 077 3 Mo
15,420 105 % Wy 4,407,303 1958 1958
1
trest 40,6 4 Fe  933,7%8,740,C0C 1961 1961
1
Kebza River 174,162 12,0 % FPo
582,0 guil Ag 51,565,700 1337(%) 1961
1
Eagle [Tintina) 9,2%0 £95.70 gr/t Ag
6.50 & Pb
ILEl B In 41,638,100 961 17
2.9
£11nton Creek 21,836,377 5401, 000,000 1957 1964
L
Brown-HcDade 259,33 445,70 gust A
1130 gnfe 83,388,431 1962 1964
New Imperial 4,114,541 2.4 4 1 1964 1965
1
Pasa-Rax 130,662 2
i fL B 43,70%, 100 Before 1944 1955
4
Fare 57,600,850 340 % b
570 %
41,81 grft Ag 7,544, 821,600 965 966
1
Swim Lake 4,300,000 4 2 In
. LEC % Fb
ALL0 gurs A 318,124,201 1965 1966
L
Canalask 463,550 1.50 % N 52,39, 0C 1583 1967
5
Gayra 50,000,000 5.0 % PE/Ze 3,306,925,000 1974 1976
Batley 405,258 LEX % Wl 58,385,400 1953 977
1
Hel 4,061,933 2,06 T Fb
560 3 In 452,781,300 1967 1871
1
Rodsone 7,625,791 5.90 1 G
11,31 gwit Ag 2,494,050,700 1961 1977
Red Mauntasn 90,710,000 0,10 % ey 1,8%,822,600 1975 1974
1
Bornet Plyme 135,000, (0 Coa” 10,125,000, 000 (2} 1978
1
Logturg 152, D00, 000 G172 % WOe
L052 L HoSp 303,565,900 1977 1979
1
Gab (Risby) 341,800 1,02 % Wh 53,203,600 1568 1960
5
Hundera{?} £9,085 15,60 £ Pb
13,90 £ In
54,910
122,500
% I
96,50 gniz Ag 70,151,800 1962 1980
3a
Ray Gulch E,000, 003 0,50 % WOy 576,003,000 1978 1980
8
Jason grace ard tonrage 9t least equal to Tom, 2,600,00C,000 1975 1980
3 .
Frism 226,000 3.50 ¢ Pb/In
51140 3 Ag 42,182,500 1973 1981

TARLE 1 feont)

TOTAL
VALLD DATE DATZ
DEPOSIT TOMMES GRACE 3 CAN, DESCOVERED PROVEH
Fraiie Creek' 2,130,000 15 2 I
.8 I Fb
0.5 1 Cu
192.00 eaft Ag RS ,650,200 Jafare 1345 1568
Tar“ ¥,163,900 a.e0 % In
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! .
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Asbestos

There has been Tittle asbestos exploration in
Yukon despite the fact that the Clinton Creek mine was
an important producer for over 10 years. Few companies
have expertise in this commoodity and until recently
there were no methods to detect deposits buried beneath

averburden. A new approach has involved experimental
techniques to detect asbestos fibres in soil and
initial resutts have been encouraging. The potential

very
this

for new discoveries is therefore considered to be
high despite the fact that only a small area has
potential.

Copper

Copper exploration {Figure 8) has declined to a
low level after a series of discoveries in the late
1960's and early 1970's, This decline is attributed to

a sharp drop in copper prices and the related fact that

no early discoveries proved to be economic, The fairly
short exploration period may mean that there is a high-

er potential for new discoveries than for mere inten-
sively explored types of deposits such as stratabound
zinc-Tead (silver). The only significant new copper
exploration has been in the Minto-Williams Creek area
where United Keno Hi1] Mines has been active following
the discovery of the Sty deposit.
Molybdenum

Molybdenum exploration trends have approximately
followed those of copper until recently, when dramatic

attractive than

more

price increases made the metal

before. The Logtung and Red Mountain deposits (Figure
9) are large, with dollar values in the same order as
Anvil ($1- to $10-billion) and other stratabound iead
-zinc (silver) deposits. In 1981, the Logtung deposit
was inactive but Amoco continued to intersect exciting
grades of mineralization in drill heles at Red Moun-
tain. However, the depth of good grade mineralization
may make this deposit uneconomic for some time.

Staking rushes probably did not follow the dis-
covery of these deposits because this type of mineral-
ization has been known and explared for in Yukon since
the late 1960's,

Geological controls of molybdenum deposits in
Yuken are poorly understood and large areas have been
given high and moderate potentials. There are however,
few promising cccurrences other than Red Mountain, Log-
tung and Casino despite a fairly long history of ex-
ploration. The overall potential therefore may actu-
ally be lower than that for many other commodities,

Redstone

Precious Metals

A renewed interest in precious metals in the last
few vears has followed their spectacular rise in value.
This increase is signalled by the development and
short-lived opening in 1981 of the Venus Mine at 90 tpd

south of Whitehorse and the Prairie Creek Mine east of
Nahanni Park in the Northwest Territories, Also of
note, 1s Prism Resources' silver-lead deposit north-




is comparable in size ta other

east of Mayo which

deposits near Mayo.
Most precious metal exploration has been directed

toward previously known occurrences but the latest boom
has alsoc seen a search for new types of large tonnage,

tow grade deposits. However, it is too early to assess
the success of exploration for this last type.
Zinc, lead

Exptoration for zinc, lead (silver) deposits

{Figure 11} has been the mainstay of Yukon exploration
throughout the late 1960's and 1970's hecause explorers
have been consistently encouraged by a serfes of large,
rich discoveries. With the exception of the Jason de-
posit, the last of these was the Dy in 1976.

Recent exploration has concentrated in the Mac-
Millan Pass area where more than $10-million was spent
on the Tom and Jason deposits in 1981, The economic
potential of these deposits is tantalizing, but at
least two more years of work are required on both
pefere it is known if they are orebodies. Similarly,
Placer Development continued underground exploratien
sampling of the Howard's Pass deposit, where a pro-
duction decision does not appear to be imminent, E&E7se-
where, exploration continued on lass significant occur-

rences along the eastern margin of Setwyn Basin, both
northwest and southeast of the Farc camp and 1in the
Pelly Mountains near the B.C. border.
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Tin

The last three years have seen the discovery and

exploration of two new tin districts (Figure 12); one
is situated northwest of Mayo and the other 1is the
Seagull district in south-central Yukon. So far, only
the JC Property, owned by Dome and Cominco appears to

be sizable. The short exploration history and fact that
tin is unusually difficult to find, suggests that the
discovery potential is good,

Tungsten

Tungsten exploration (Figure 13) has maintained a
steady, moderately high level of activity throughout
the 1970's and has resulted in a steady string of
successes. There are no signs that the discovery rate
is slowing. Recent activity has concentrated on the
intensive exploration of several properties scattered
over a wide area of central Yukon. By far the most ex-
citing is Canada Tungsten's Ray Guich deposit Tlocated
northwest of Mayo. Exploraticn is continuing on this
deposit which is comparable in size to Cantung's oper-
ating mine, the E zane, but Tower in grade. Promising
results were also obtained from Union Carbide's Lened
deposit in the Northwest Territories and an interest-
ing new discovery of wolframite in breccias and vein
stockworks was recently made near Kalzas Lake by a
prospectar from Mayo who optioned the ground to Union
Carbide.
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Figure 13

PROMISING QUTLOOK

During the last sixteen years, mineral explor-
ation in Yukon and western Northwest Territories has
undergene an unprecedented boom. Although only three
new mines have come intc production during this period
(Anvil, 1969; Clinton Creek, 1967; Cantung's E Zone,
1974}, thirty one significant mineral deposits have
been found and/or proven. Almost all of these are pre-
sently uneconomic but the long term outlook is prom-
ising.

The overail discovery rate for new deposits has
also been steady. Many new discoveries will certainly
be made but the resources are finite and the discovery
rate must eventually decTine. The steady rate that we
have seen is partly due to a broadening of the resource
base with time and the decline has probably begun for
most commodities, However, the most significant influ-
ence on discovery rate in the near future will proh-
ably continue to be econemic rather than geological.,




STRUCTURE AND STRATIGRAPHY QF
THE MACMILLAN FOLD BELT;:
EVIDENCE FOR DEVONIAN FAULTING

by
Grant Abbott
Geology Section
D.I,AN.D
Whitehorse, Yukon
ABSTRACT
This study describes the structural and strati-
graphic setting of Devonian bedded barite and sedimen-
tary exhalative lead-zinc-silver-barite deposits near
MacMillan Pass in eastern Yukon. It shows that the de-
posits occur within MacMillan Fold Belt, an anomalous
west-trending feature made up of three parallel elon-
gate domains calted the North, Central and Scuth
Blocks. Each is characterized by distinctive styles of
deformation and Devonian strata.

The North Block is characterized by a thick Early
and Middle Devonian chert and shale sequence included
in the Lower Earn Group and hy an intricate array of
southerly directed thrust faults, The Central Block
includes unusually thick Early and Middle Devonian
silty limestone intercalated with velcanic and volcani-
clastic rocks within the upper part of the Road River
Group. The Tom and Jason sedimentary exhalative zinc
-lead-silver-barite deposits are associated with a
thick sequence of cparse clastic rocks thought to be-
long to a submarine fan complex within the Lower Earn
Group, Tight upright folds, high angle reverse faults
and irregularly oriented faults are characteristic.

In the South Block, the Lower Earn Group com-
prises a thin Devenian shale sequence, Open upright
folds and few faults are the structural style. The

differences in Devonian strata and contrasting style of
deformation between blocks may reflect older (Devon-
ian?) fault control to depositional patterns, but
structures of that age have not been identified.

INTRODUCTIGON

This study examines the stratigraphic and struc-
tural setting of bedded barite, sedimentary exhalative

lTead-zinc-silver-barite and tungsten-bearing  skarns
near MacMilian Pass, in scutheast Niddery Lake (105-0
1, 2, 7, 8) and southwest Sekwi Mountain (105-P-4)

map-areas. Bedrock exposure is exceptionally good and
further systematic mapping is nlanned for 1982,

Previous work includes reconnaissance mapping by
Blusson (1971, 1974), and detailed studies of bedded
barite by Dawson (1977, 1982 in prep}, of the Tom and
Jascn Deposits by Carne {1979) and Winn et al (1981)
and of the Mactung tungsten-bearing skarns by Harris
{1976).

The writer thanks 5. Gordey and geologists work-
ing for Hudson Bay Exploration and Development Co.
Ltd., Pan Ocean Qi1 Ltd., Amax Exploration, Comince and
AGIP (anada Ltd., for ccoperation, support and stimula-
ting discussions. Discussions with D. Tempelman-Kluit
and his construyctive criticism of an early draft of
this paper are greatly appreciated.
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GENERAL GEOLOGY

The stratigraphy of the MacMillan Pass area 1is
similar to that defined by Cecile (1980) in northeast
Niddery Lake map-area (105-0) and by Gordey (198la,b)
in Nahanni map-area (105-I}, These areas are at the
boundary between Mackenzie Platform and Selwyn Basin
and are underlain by sedimentary rocks ranging from

late Proterozoic through Triassic.
Figure 1 shows the distribution
subdivisions within the sedimentary rocks, Lower Cam-
brian through Middle Devonian carbonate rocks define
Mackenzie Platform. Early Ordovician and older clastic
rocks include the "Grit Unit" and shaly equivalents of
platform carbanate rocks of the Lower Cambrian Sekwi
Formation and Cambro-Ordovician Rabbitkettle Forma-
tions. Ordovician, Silurian and Devenian shale, chert
and less limestone of the Road River 'Group' makes wup
Selwyn Basin. Devonian through Triassic clastic rocks
blanket Selwyn Basin and Mackenzie Platferm and include
the Devonian-Mississippian Earn Group and three
younger, regionally mappable units. (Gordey et al 1982,
in press). The Earn Group marks & profound change to
sedimentation probably related to rifting or extensiaon-
al faulting and includes two units of chert, shale,
sandstone and chert pebble conglomerate. Bedded barite
and lead-zinc-silver-barite deposits occur within the
Lower farn Group. Carboniferous quartz arenite, shale
and limestone unconformably overlie the Earn Group and
indicate a return to normal marine sedimentation. The
two youngest units are Permian chert and shale and
Triassic sandstone and shale. The sedimentary rocks are
deformed and intruded by Cretaceous stocks and bath-
pliths. These are not shown in Fiqure 1 for clarity.

of five main

Folds and faults near MacMilian Pass define a 30
km wide, G0 km long belt that trends west northwest
across the geperal structural grain which 1s more
northerly. The belt is here named the MacMillan
Fold Belt,

STRATIGRAPHY

The geology of the MacMillan Fold Belt s

shown in Figures 2 and 3. Three demains, called the

North, Central and South 8lopcks, make up the Fold Belt,
Each is defined by a different styte of deformaticn and
Devanian stratigraphy. Boundaries t¢ the three blocks
are shown in Figures 3 and 5. Idealized stratigraphic
columns for each are shown in Figure 4.

In 1981, emphasis was placed upon understanding
the complex Devonian stratigraphy. Less attention was
paid tc other strata and the assigned ages of many map
units are inexact and their detailed stratigrephy was
not determined. Microfossil collections made by the
writer were identified by M. Orchard of the Geological
Survey of Canada in Vancouver. A1l but two Cambro
-Ordovician collections are described by Gordey et al
{in press). Graptolite collections were identified by
B.5. Norford of the Geological Survey of Canada in
Calgary.




£0p

Map unit €0p, the oldest within the MacMillan
Fold Belt, includes at least two divisions. The oldest
is exposed in thrust slices in the North Block and be-
longs to the Proterozoic and/or Early Cambrian “Grit
Unit", Maroon and green shale interbedded with minar
brown weathering shale comprise most of the unit. 6Grey
weathering, brown guartz grit and sandstone interbedded
with recessive brown shale and siltstone were gbserved

in one thrust slice. These rocks are not observed in
contact with the states but are presumed to underlie
them. At Teast 200 m of strata are exposed. Lower con-

tacts are tectonic and relations with overlying Cam-
brian and Ordovician strata are probably unconformable,

At the east end of the Narth Block, the oldest
exposed rocks are resistant, dark grey weathering homo-
genous grey and grey-green slate more than 200 m thick.

The grey slates are likely younger than the vari-
coloured slates of the "Grit Unit", but may also be
facies eguivalents.

Buff to brown weathering phyllite about 200 m

thick overlies the "Grit Unit" and the grey weathering
slates. The phyllite is thinly laminated to hcmogenous
and grey or pale green on fresh surfaces, Wispy lamina-
tion and flaser bedding are common in the upper part of
the unit. Grey weathering limestone beds to 10 cm thick
occur throughout., They make up nearly a quarter of the
section in the east near Mactung and decrease to a
single intermittent orange and grey weathering horizon
up to 18 m thick at the top of the unit in the west.
Limestone conglomerate 1 to 10 m thick occurs intermit-
tently and mostly at the base. Most clasts are a few cm
across, but some reacnh 20 cm. Clast shape varies from
angular to rounded. Thickness and clast size increase
from west to east and the conglomerates are interpreted
to be debris flows derived from a carbonate bank margin
east of the map area.

In the Central Block, unit €0p comprises
brown weathering grey phyllite about 200 m thick.
the upper part, the phyliite is interbedded with con-
spicuous crange weathering laminae and thin beds of
brown and grey weathering limestone, Lower parts of the
unit are gray slate that weathers an even brown colour.

Limestone at the top of the brown phyliite at the
western end of the North Block has yielded Early to
Middle Ordovician conodonts. In the Central Block,
Early Ordovician conodonts were obtazined from thin
limestone interbeds in the upper part of the unit.
Graptolites frem one collection in shale near the top
of the unit are Early to early Middle Ordovician. These
rocks are therefore time equivalent to the Rabbitkettle
Formation {(Blusson, 1971) found farther tc the east
within Mackenzie Platform. In the Central Block, the
tower noncalcareous parts could be older. A regional
unconformity that separates the Rabbitkettle Farmation
from older strata probably accounts for the absence of
the thick sequence of grey slate in the west end of the

dull
In

North Block where the Cambro-Ordovician rocks overlie
the "Grit Unit".
Road River Group (0SDpt)

The Road River 'Group' (0SDpt} includes three
divisions. Medium-bedded, brown weathering chert with
thin slate interbeds makes up the lower half of the
lower division, and silver blue weathering thin bedded
chert and black graphitic siate makes up the upper
half. Near Mactung the lower division is about 100 m
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thick, but farther west it thins to 50 m. In the
Central Block, the thickness reaches 100 m. Graptolites
collected from the lTower division are as old as Tate
Middle to Late Ordovician and as young as Early
Silurian,

The middle divisicn is commonly referred to as
the wispy mudstone or orange weathering mudstone. Brown
to orange weathering bioturbated, flaser bedded pyritic

green slate and mudstone are typical., The orange mud-
stone reaches 50 m in thickness, but interfingers with
black shale and is missing in a few places. The wispy
mudstone is lithologically like wispy Taminated rocks
in the upper part of unit €0pt, and the two units are
easily mistaken in the field.

The upper division is referred to as the silty
limestone unit, and consists of tan weathering, thin
-bedded dark grey to black silty limestone. In the

North Block, the silty limestane ranges from 0 to 70 m
in thickness. Elsewhere, the thickness reaches 300 m,
The silty limestone unit is in sharp contact with the
underfying orange mudstone and appears to be dgrada-
tional over a few metres with overlying black chert and
shale of the Lower Earn Group. Concdonts collected from
the top of the unit are as young as Early Devonian
{Late Pragian to Early Emsian) in the North Block and
Middle Deveonian (Early to Middle Eifelian) in the
Central Block. Graptolites collected near the top are
Early Devonian (Pragian) in both blocks, The abrupt
thickness changes between the North and South Blocks
might be depositional and related to a 'growth' fault
situated at the houndary between the two blocks but
erosional truncation along an uncenformity and/or a
facies change to chert and shale of the Lower Earn
Group is also possible.

Silurian {?) and Devonian Volcanics {SDv)

is
volcan-
rocks

Within the Central Block, the silty limestone
intercalated with orange weathering volcanics,
iclastic rocks and related clastic sedimentary

(SDv). The volcanic rocks occur in at least two strati-
graphic horizons. The oidest are Tava flows several
kilometres northwest of the Jasor Property at or near

the base of the silty limestone. They are resistant,
massive dark grey weathering and up to 20 m thick and 1
km long. Fresh surfaces are grey-green medium- to
coarse-grained and equigranular. Thin sections show
equal proportions of dark green pyroxenme and feldspar
that are partially altered to chlorite and carbonate.
Underlying rocks are baked, silicified and veined and
replaced by orange weathering carbonate.

The younger volcanic rocks are mainly fragmental
and are made up of angular dark green clasts 1 cr 2 cm
across in an orange weathering carbonate matrix. On
weathered surfaces, fragments stand out to produce a
distinctive nubbly texture. Orange weathering, thin
bedded sandstone and siltstone derived from the vgl-
caniclastic rocks are Tocally intercalated with them.
The volcaniclastic rocks are intermittent, vary abrupt-
1y from 0 to 70 m in thickness and are in sharp contact

with underlying ard overlying strata. In most places
they overlie the silty limestone, but Tocally are
separated from ft by up to 5 m of black cherty argil-

Tite that is also fntercalated with the volcanic rocks.

Feeders to the volcanic rocks are common threugh-
out the Road River Group in the Central Block. Most are
irregularly shaped and many are plug-lTike, but few
exceed 20 m in width, Feeder raocks include orange
weathering massive, homogenous pale green varieties and




breccias, The breccias contain sedimentary and intru-
sive fragments in a pale green carbonate-rich matrix.
Alteration zones were not seen and volcanism was prob-
ably short lived and explosive,

The volcanic rocks are 1ike others reported
within the Road River 'Group’' in the region by Cecile

(1980, pers, comm. 1982) who has named them the Marmot
Formation. Most aré Ordovician and Silurian and a few
are Early Devonian. Conodonts collected from calcareous
ylack shale in and beneath the volcaniclastic rocks in
the MacMillan Fold Belt are early Middle Devonian
making them the youngest known within the
Group.

Lower Earn Group (emDpt, muDpt, muDps, muDeq)

The Lower Earn Group includes four units. Two
{emDpt, muDpt) are a siliceous or cherty facies and two

{mubps, aubcg) are of clastic rocks. The clastic facies
is thought to represent a turbidite fan complex (Carne
1979) derived from the west (Winn et al 1981) and fis
confined to the Central Block., The siliceous facies

includes rocks that are alder, time equivalent to, and
younger than the clastic facies and is exposed in all
blocks.

Unit emDpt, the cldest within the Lower Earn
Group is exposed within the North and Central Blocks.
In the North Block, 200 m of dark biue-grey weathering
thin-bedded chert, argillite and shale are exposed.
These rocks resemble those of the lawer division of the
Road River '‘Group', but weather to darker colours and
can be distinguished by the presence of bedded barite
or plant fragments, Unit emDpt is gradational with
silty limestone of the underlying Road River Group over
a 10 to 20 m interval in which thick beds of grey
clastic, crinoidal limestone are interbedded with black
shale.

Bedded barite occurs intermittently in ane or
more horizons. In most places the barite is less than a
metre thick, but locally reaches 30 m. On the Cathy
Property, the most notable cccurrence, barite is inter-
bedded with, and replaces lenses of massive grey Jime-
stone up to 30 m thick. Thick Tlimestone horizons are
unknown elsewhere within the unit,

In the west and central parts of the Central
Block, unit emDpt is less than 5 m thick and is absent
in most places. The abrupt thickness change is attrib-
uted to an unconformity beneath the overlying clastic
rocks of unit emlps but facies changes with both under-
and overlying rocks cannot be discounted,

The oldest conodonts from limestone near the base
of unit emDpt are mid-Emsian. Givetian conodonts were
obtained from barite on the Cathy Property by Dawson
{in prep). Upper age limits are provided by Frasnian
fossils from overlying units.

Unit muDps comprises the finer size fracticns of
the turbidite fan complex and includes units 1 and 3a
of Carne (1979). It weathers brown and most rocks are
dark grey "pinstriped" shale and silty shale. Chert
quartz sandstone and grit are minor constituents con-
centrated in the upper part of the unit. The sandstone
and grit are 1locally graded and display flute and
groove casts.

Thickness changes are abrupt and profound, In the
western half of the Central Block the unit varies from
¢ to 50 m, but in the eastern nalf from 50 to 300 m.

Unit muDps overlies units emDpt, SDv and 0SDpt
sharply and unconformably. Fossils have not been ob-
tained, but it s bracketed hy fossiliferous units
above and below which indicate it s late Middle or

Road River
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early Late Devonian,

Unit mulcg is a resistant, massive, grey weath-
ering chert pebble conglomerate that is eguivalent to
unit 2 of Carne {1979). The conglomerate is remarkably

uniform and contains rounded to anqular pebbles and
cobbles of grey, black, white or green chert and minor
quartz sandstome in a clean matrix of quartz and chert
sand. Contacts with erclosing rocks are sharp. Hand
specimens and outcrops are massive and structure]ess,
but the unit may be made up of a coalescing series qf
separate debris flows. The size and extent of indi-
vidual flows is difficult to determine, because weath-
ered surfaces are covered by lichen. The conglomerate
forms a single regionally mappabie horizon, 0 to 50 m
below the top of unit muDps. Conglomerate mapped about
4 kilometres north of the Jason Property may be strati-
graphicaily lower than most of unit muDcg, although
repetition of strata by a fault is possible. Small con-
glomerate lenses less than a kilemetre long and 15 m
thick occur above the main horizon within tan and
silver weathering shale, along the scuthern margin of
the South Block 17 km west of the Jason Property
{Secticn G-1). Breccias containing angular fragments of

black cherty argillite and chert in a muddy matrix are
reported (Winn et al 1981) stratigraphically abave and
below unit mubcg on the Jason Property. These breccias

are interpreted to be sjumps derived from the scarp of
an active fault nearby.

Unit muDcg varies in thickness from 10 to 300 .
It is thickest along the naorthern margin of the Central
Block and thinnest along the southern margin.

The conglomerate underlies most of the Central
Block, but depositioral iimits are uncertain. The unit
is missing in the southeast corner of the map area and
south of the Jasan Property, and its absence elsewhere
within the South Block is suggested by its thinrness
aleng the south margin of the Central Block. Along the
nerthern margin of the Central Block, the conglomerate
pinches cut along section A-D. Elsewhere, the boundary
is erosional, but the present !imits may coincide with
original depositicnal boundaries because a thick, com=
petent unit like the conglamerate is unlikely to have

been eroded from the North Block where older, less
competent Middle Devonian shale and chert (emDpt) are
preserved. Also, the abrupt change 1n style of

deformation at the boundary is likely to reflect a dif-
ference in strata across it (Devonian conglomerate on
southside) andfor a Devonian fault which could have
influenced sedimentation.

The clastic facies of the Lower Earp Group
(mudps, muDcg) may represent a single, elongate east
-trending fan complex if present 1imits of exposure
approximate depositional limits (Figure 5). In this
interpretation the thick eastern parts of the fin-
er-grained clastic rocks (muDps) represent the mid fan
facies of the complex and the coarse clastic rock
{muDcg) units proximal or channel facies. A westerly
source is indicated by this facies configuration and
because appropriate source rocks are more extensive
west of the map-area than elsewhere, Easterly current
directions reported by Winn et al (1982) from the finer

grained clastic rocks on the Jason Property support
this hypothesis,

Unit muDpt is equivalent to wunit 3b of Carne
(1979) and includes strata that overlie, and are
Jateral facies equivalents of, the clastic facies of
the Lower Earn Group. In the Central Block, silver to
blue-black weathering platy, graphitic, silicecus mud-

stone, siliceous shale and local chert sharply overlie
the clastic facies (muDps, muBcg). Although similar to




emDpt the mudstone weathers to more silvery colours
and is Tess siliceous. Thicknesses range from 10 to 300
m and are greatest in the middie of the Central Block.
In the South Block, unit muDpt represents the
Lower Earn Group and is 1in part time equivalent to
strata of units muDcg and muDps. South and west of the
Jason Deposits, light brown to silvery brown weath-
ering black graphitic siliceous shale and silty shale
makes up the Tower haif of the unit and silver to blue
werthering black graphitic siliceous shale makes up the
upper half for a total thickness of about 200 m. In the

extreme southeast corner of the area mapped, a similar
sequence is about 350 m thick, There, the Tlower
division of 1ight brown weathering, dark grey to black
slate and mingr siltstone appears to interfinger with
the upper division of blue weathering siliceous shale
and cherty argillite, The interfingering may be struc-

tural.
The Tower brown weathering silty division in' the

South Block s probably equivalent tc units muDeg and
mubDps. These rocks are included within Unit muDpt
because they are most similar to the silicecus or

cherty facies of the Earn Group and
separately.

Barite occurs intermittently near the top of unit
muDpt in beds Tess than one meter thick. The lateral
extent and continuity of these beds is uncertain.

Conodonts were collected from rare thin beds of
platy coarse-grained black Timestone in three locali-
ties within unit muDpt. Twe of these c¢eollections are
within 5 m of the top of the unit. One 1is Early
Frasnian and the other is Middle Frasnian. The third,
an unknown distance from the top, is Middle Frasnian.

This difference in age, and regicnal (Gordey
al, in press) and sedimentological evidence {Carne
1979) indicate that the upper contact of the Lower Earn
Group is unconformable. The unconfermity may account
for some of the thickness variation of unit uDpt in the
Central Block.

cannot be mapped

Upper Earn Group (Mps)

The Upper Earn Group (Mps) includes three dis-
tinct subdivisions. The lowest, equivalent to unit 4 of
Carne (1979), comprises resistant dark brown weath-
ering, thin- to medium-bedded ripple crosslaminated and
plane parallel laminated sandstone and siltstone with
silty slate. Thickness varies from 135 m at the east
end of the map-area to more than 450 m southwest of the
Jason property. Cross lamination disappears as the
sandstone becomes shalier and poorly bedded going
westwards and was not observed west of Cross-Section
A-D.

In the eastern part of the map-area,
cross laminated division 1is overlain by a
division of blue weathering, well bedded black
150 m thick. In the same area, the upper division
sists of brown weathering well bedded black slate
silty slate more than 150 m thick. Recessive, poorly
exposed blue and brown weathering black sitty shale
underlies a large part of the west end of the South
BTock and may be equivalent to either or both the upper
and middle divisions,

An unconformity at the top of the Upper Earn
Group 15 indicated by regionral evidence (Gordey et al,
in press) and Jlocally by absence of the middle and
upper divisions beneath upper Mississippian quartz
arenite at the west end of the Central Block.

Conodonts collected from a 1 m thick limestone at

the ripple
middle
slate
con-

and

et
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the top of the middle division in the scutheast corner
of the map-area are Visean. This age and constraints
provided by younger and clder units indicate the Upper
Earn Group is Mississippfan, It may also range into the
latest Devonian.

Strata here included within the Lower and Upper
Earn Group have been correlated by previous workers
(Blusson, in Dawson, 1977, Carne 1979} with the Canol
and Imperial Farmaticns. This change in terminology has
been proposed by Gordey et al (in press). The term Earn

Group was formally introduced by Campbell for
Devoro-Mississippian strata in Glenlyon map-area (105
L) that are similar in Tlithology and age to those

incTuded within the Earn Group near MacMillan Pass,.
Csp, Ly, CI

The Upper Earn Group is unconformably overlain by
an unnamed guartz arenite, sandstone, siltstone, shale
and limestone sequence (Csp, Cq, C1) 550 m thick. Brown
weathering grey shale and silty shale, (Csp) which make
up mest of the unit can not be distinguished from parts
of the Upper Earn Group, and the base of the sequence
is mapped as the lowest quartz arenite. The quartz
arenite 15 clean and well sorted, but grades to quartz
sandstone with a dirty brown matrix, The quartz arenite
and sandstone farm well defined beds 30 cm to 30 m
thick. Most are massive and structureless, but some
thinner beds display flame structures and graded
bedding.

In the Central Block, the unit includes grey to
cream weathering, thick-bedded tec massive limestone
with abundant crinoid, coralline and shelly debris
(C1). The limestone is 300 m thick and is near the top
of the sequence beneath an upper 20 m thick aquartz
arenite. The limestone is absent from the South Block
and may change to shale there.

In the South Block, quartz arenite and sandstone
are interbedded with shale in intervals up to 50 m
thick at the base, near the middle and near the top of
the sequence. Most finer-grained rocks are poorly
exposed, brown weathering, thin-bedded, dark grey silty
shale but the Jlower 50 m comprises dark blue grey
silicepus shale and cherty argillite. In the north part
of the South Biock, the three sandstone intervals are
missing or thin and the finer-grained strata of unit
Csp are not distinguished from those af the Upper Earn
Group.

Conodonts from the limestcone member of
are Chesterian and from underlying sandstone are late
Visean. Regional correlation (Gordey et al, 1in press)
indicates that the Timestone is diachronous and ranges
into the Pennsylvanian. Underlying and overlying wunits
restrict possible assignments of units Csp, Cq ard C]
to late Mississippian and Pennsylvanian.

unit CI

Ppt

Resistant, orange brown weathering, thin- to med-
ium-bedded green shale and chert more than 200 m thick
(Ppt) underlie small parts of the South Block. The base

of the unit is in sharp contact with elder strata and
comprises more than 50 m of green shale. Chert is
common within the upper part of the unit.

Fossils were not obtained from the unit, but

similar strata described by Gordey (1981) have yielded

Permian fossils from 1limestone at the base of the
chert. Gordey has included chert-bearing strata with
the Fantasque Formation and underlying green shales




with older unnamed Carboniferous strata equivalent to
unit Cps. This division is not possible near MacMillan
Pass where the green shales are like those interbedded
with chert, but unlike the grey shales assigned to unit

Cps.
Rs

Recessive, dull brown weathering thin-bedded to
thinly laminated calcareous sandstone, siltstone and
shale (Rs) that is considered Triassic underlies a
small area within the South Block, Distinctive ripple
crosslaminations less than 5 m thick are characteristic
of the sandstones. Contacts are either covered or
faulted, but the sequence exceeds 300 m in thickness.

Fossils were not obtained from the wunit, but

similar rocks in Nahanni map-area are Triassic {Gordey
1981). There, the Triassic rocks unconformably overlie
Permian strata,
STRUCTURAL GEOLOGY

The Nortn, Central and Southern "Blocks" of the
MacMillan Fold Belt are characterized by structural
styles that are as distinctive as their Devonian
stratigraphy. Boundaries between blocks that are de-
fined by stratigraphic differences generally corres-

deformation, The
Road but more

pond to those outlined by changes in
boundaries are sharp west of the Canol
diffuse east of it,

In the North Block, closely spaced southerly
directed dmbricate thrust faults are the dominant
structures, The faults trend north of east, dip moder-
ately to steeply north-northwast and intersect the rib
of chert conglomerate {muDcg) at the southern boundary
of the block at acute angles, The amgunt of strati-
graphic throw (and therefore displacement?) decreases
to the west along each fault. At their western end, the
faults tend to steepen and/or die out in the cores of
tight anticlines. Bedding consistently dips north
northwest and intersects thrusts at low angles. The
thrusts bring rocks as old as Cambro-Ordovician and
Tocally the "Grit Unit" (COpt) on to Farly and Middle
Devonian (emDpt) rocks with a probable stratigraphic
omission of 1 km. The thrusts apparently cut strata at
a constant angle and do not preferentially follow spec-

ific horizons. A  detachment surface on which the
thrusts root may be present, but has not been iden-
tified. If specific detachment surface{s) exist, it

(they) must be within the "Grit Umnit" or clder strata.
Tight to isociinal upright folds become prominent at
the western and eastern ends of the North Block.

Within the Central Block, tight wupright folds,
high angle northerly directed reverse faults and irreg-
utarly oriented steeply dipping faults, some with
unknown directions of throw, are typical, Folds in the
western half trend west-northwest parallel to the
MacMillan Fold Belt. At the east end, two sets of folds
are superpcsed. Best developed and most extensive is a
set that trends east-northeast; the other trends north-
west. The second set appears to be the younger and
consists of several large scale, open structures. The
folds involve rocks as young as Mississippian and there
is no evidence to indicate that the two sets of
structures represent separate, unrelated periods of
deformation.

High angle reverse faults appear to be geomet-
rically and genetically related to the large scale
folds. Most have small displacements relative to the
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Tower angle southerly directed thrusts within the North
8lock.

Steep dipping faults accur throughaut the Central
Block in a variety of crientations. The faults cut the
folds and reverse faults, and most are  probably
younger, but some appear to have influenced the
development of these structures. In other words, faolds
on either side of some faults are not just offset, and
cannot be matched across the normal fault. Thus folding
may have proceeded independently on either side of a
preexisting fault. These structures are best developed
about 5 kilometres north of the Tom Deposit. They may
be Devonian structures but are more Tikely tear faults
that developed during later deformation as a result of
abrupt variations in thickness of Devenian strata.

Dne fault that may have a Devonian component of
movement 7s located on the Jascn preperty along the
boundary between the South and Central Blocks. There is

ne direct evidence, but the location and abrupt change
in Devonian strata across it are compelling.
Within the South Block, large scale, tight,

slightly northeast verging, northwest trending folds
are characteristic. Normal faults that cut the folds
are more systematic and less common than those within

the Central Block. The faults are younger than, and
unrelated, to the folds.
Mest or all of the structures within the

MacMillan Fold Belt appear to be related to regional
Jura-Cretaceous deformation, but the marked contrast in
structural style within the belt and coincident changes
in Devonian stratigraphy indicate that deformation was
influenced by Devonian faults. Faults rather than folds
are probable because there s no local or regional
evidence for Devonian folding, and strata within both
the upper Road River and Lower Earn Groups could have

been deposited within a rift or block faulting
environment.
The complex and irregular structural pattern of

the Central Block, in contrast to the relatively simple
patterns af the North and South Blocks, indicates that
Devonian faults are confined to it. Structure is
complex throughout the Central Block, therefore it s
probably composite and not just fault-bounded.

BARITE-LEAD-ZINC-SILVER DEPOSITS

Five sedimentary exhalative barite-lead-zinc-sil-
ver deposits are known within the Central Block on the
Tom and Jason Properties. The deposits are described by
Carne (1979) and Winn et al (1981) and were visited by
the writer, but not examined in detail. At the Tom
Property, the West and East Zones are exposed within a
southerly plunging anticline. The West Zone s situa-
ted on the west 1imb of the anticline at the contact
between sandstone and silty shale of unit muDps (unit
3a of Carne) and overlying blue weathering graphitic
mudstone of unit muDpt (unit 3b of Carre). The East
Zone is within the core of the anticline. Underground
expioration of the zone, during the past winter, has
revealed that the hanging wall and footwall are steep
north-trending faults, Miperalization is similar to
that at the south end of the West Zone. These exposures
and drill information indicate that the East Zone prob-
ably is the faulted extension of the West Zone as
originally proposed by Carne (1979).

Winn reports that the three Jason deposits are
exposed within a zone of complex southeast-trending
vertical faults and folds, A1l deposits trend south-
east and dip steeply, The Main Zone occurs at the same




stratigraphic level as the Tom West Zone, but the Fng
Zone is situated at the base of unit muDps. The South
Zone may occur in unit mubps below the chert con-
glomarate {muDcg), but could also lie at the same
stratigraphic horizon as the Main Zone,

Carne (1979) and Winn et al (1981) propose that
the bhase metal deposits were precipitated on the sea
floor in guiescent basins near active faults, Slump
hreccias within host rocks near the Jason Deposits may
be indications of such faults, {Other structural or
stratigraphic features unique to the Tom and Jason

deposits are absent. A connection between the deposits
and the unusual features of the Central Block as a
whole is implied and probable, and until the rela-
tionship between stratigraphy, structure and mineral-
ization is clear, the entire Central Block is a favour-
able exploration target. Expleration should focus on
the Devono-Mississippian Lower Earn Group but not on a
specific stratigraphic horizon.

SUMMARY

The variations in Devonian stratigraphy and style
of deformation between the three blocks comprising the
MacMillan Fold Belt suggest that the Central Block was

a zone of faulting throughout much of Devonian time,
Stratigraphic evidence for faulting includes:
1. Abrupt thickness changes between the HNorth

and South Blocks, within the Early Devonian,
upper part of the Road River 'Group'.

2, Middle Devonian volcaniclastic rocks con-
fined to the Central Block,

3. Truncation of thick Middle Devonian chert
and shale beneath an unconformity(?) in the
South and Central Blocks,

4. Confinement of Uevonian turbidites and

related clastic rocks to the Central Block.
Structural evidence for faulting includes: the
unusual westerly trend of the MacMillan Ffold Belt
across the regioral structural grain and the complexity
of defarmation within the Central Block in contrast to
relatively simple patterns in bounding blocks. The fact

that structures are complex throughout the Central
Block implies that it is a composite feature and rot
simply fault bounded.

Devonian sedimentary exhalative massive sulphide

deposits are associated with clastic rocks of the Lower
Earn Group within the Central Block. Few sedimentary or
structural features unique to the deposits are known
and the entire Central Block is considered to be a fav-
ourable expleoration target.
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Figure 3
Structure Sections across the MacMillan Fold Belt.
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CRETACEOUS

Kg -

TRIASSIC

ks -

PERMIAN AND

LEGEND
{To accompany Figures 2, 3 and 4)

Resistant, blocky, grey weathering porphy-
ritic to equigranular hornblende granodic-
rite, biotite guartz monzonite and biotite
granite,

Recessive, dull brown weathering thin-bed-
ded to thinly laminated calcareous sand-
stone, siltstone and shale.

(7) PENNSYLVANIAN

Ppt -

Resistant, dark orange brown weathering
interbedded greenish grey chert, charty
shale and recessive green shale.

CARBONIFEROUS

Cl -

Cq -

Csp -

Grey weathering thick-bedded to massive
hioclastic limestone; miror quartz arenite
and shale. ‘
Dark grey weathering massive quartz arenite
and sandstone;

Recessive, brown weathering dark grey silty
shale and shale, minor thin beds of sand-
stone.

MISSISSIPPIAN

Msp -

UPPER EARN GROUP

Resistant, brown weathering, thick-bedded,
ripple crosslaminated sandstone, siltstone
and shale overlain by recessive blue weath-
ering siliceous shale; in turn gverlain by
resistant dark brown weathering thin-bed-
ded, dark grey shale and silty shale.

LOWER FARN GROUP (symbols)

Talus forming, silver blue weathering,
platy siliceous shale, minar chert and rare
thin 2-5 cm thick heds of coarse-grained
limestone and platy grey weathering barite
in beds less than 1 m thick.

(?) MIDDLE AND LATE DEVONIAN

mubcg -

> &

mubDps -

Resistant, grey weathering resistant chert
pebble conglomerate.

Brown weathering thinly Taminated drey
shale and sittstone with less chert, guartz
sandstone and grit.
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EARLY AND MIDDLE DEVONIAN

emDpt - Black to dark blue weathering thin-bedded
chert, cherty argillite and siliceous
T:jﬁ; shale. Light grey c¢lastic 1imestone in beds

1 m thick or 1less near base and inter-
mittent barite up to 30 m thick in 1 or
more horizons.

SILURIAN, EARLY AND MIDDLE DEVONIAN

Shy - Orange weathering, mafic alkaline volcan-
jclastic rocks, and minor related sedi-
mentary rocks. Local blocky, resistant dark
grey weathering coarse-grained mafic alka-
T1ine lava flows.

ORDOVICIAN, SILYRIAN AND EARLY DEVONIAN

ROAD RIVER 'GROUP'
0Sbpt - Upper Division; Buff to tan weathering
platy, silty limestone.

- Middle Division; Orange to green weathering
bioturbated, wispy laminated green shale
and mudstone.

- Lower Division; Brown weathering, medium
-bedded chert overlain by silver to dark
hlue weathering, thin-bedded black chert
and silticeous shale.

(7} HADRYNIAN, CAMBRIAN AND ORDOVICIAN

£p - Upper Division; (facies equivalent to Rab-
bitkettle Fm)}. Brown weathering, grey and
green shale, limestone conglomerate and
thin interbeds of grey clastic Timestona,
Orange and grey weathering, thick-bedded
limestone less than 10 m thick occurs
locally at the top.
Lower Division; Dark brown and grey
weathering grey shale and silty shale;
{"Grit Unit") Maroon, green and brown
weathering shale, minor quartz grit and
sandstane,

__ .~ Geological contact, defined, approximate
——

A A Reverse fault

e High angle fault with normal and/or un-
- known directions of movement

/_*,, ——  Syncline
a_%_,_ — — Anticline




£e

y ., "O‘ﬁ
520 0'msha
1

B n B N r
€, 3andstone e B

e .o
r}‘n_dst_cn_eo,,ﬁﬁwa
® LIS It

Figure 5

Approximate boundaries of the three blocks within MacMillan Fold Belt are shown by dashed Tines. The Devonian submarine
fan complex is confined to the Central Block. Small circles outline tha present 1imit of exposure of chert conglomerate
{mudcg). Known depositional 1imits are shown by a solid line. Finer grained clastic rocks {mudps) underlie the same
area and extend farther southeast than the conglomerate. Hachured dashes outline arsas where shale and sandstone are
more than 200 m thick,




METAMORPHISM OF SEDIMENTARY ROCKS
BY SYENITIC INTRUSIONS IN THE
TOMBSTUNE RANGE
116 A 4, YUKON TERRITCRY

by

Paul Barrette
University of Ottawa

INTRQDUCTICN

The study area is located in the Tombstone Range
70 km east of Dawson City, on the east side of Brewer)
Creek (see Figure 1). It covers four square kilometres
and is occupied by a glacial cirque, the steep walle
and ridge providing excellent rock exposures (see Fig-
ure 2}. Purpose of the study is to investigate the met-
amorphism produced by the intrusion of syenite intc
sedimentary rocks, Fieldwork was conducted while the
author was ir the employ of Anaconda Canada Exploration
Limited and the present report is a summary of a B.Sc.

thesis cempleted by the author at the University of
Ottawa in 1982. Previous work in the area includes
regional gealogical mapping by Tempelman-Xluit (1970)
and Green (1972).
GEQLOGY

Sedimentary and volcanic rocks ranging 1in  age

from Precambrian to Lower Cretaceous underlie the Tomb-
stone area (Green, 1972).

The study area is underlain by a sequence of cal-
careous argillite and calc-silicate hornfels that con-
sistently strikes in an east-west direction and dips to
the south {Figure 3). Twenty kilometres tec the north-
east, near Antimony Mountain, similar rocks have been
ascribed by Tempelman-Kluit (1981) to the Kechika Group
of Cambrian, Ordovician and possible Silurian age.

The calcareous argillite is regularly layered and
the bedding varies in thickness from a few millimetres
to several centimetres {Figure 4). {alcareous clasts 1
to 5 cm in size are present and are responsible for a
conspicuous differential weathering pattern resulting
from a contrast in hardress between the more and the
less calcarecus layers {Figure 5), Calcite veins aver-
aging a millimetre in width are common.

The calc-silicate hornfels s fine-grained and
siliceous with distorted and irregular bedding {Figure
6). Colour of the fresh surfaces ranges from pinkish
white, 1ight to dark green and brown to dark grey. In
thin section study, several mineral assemblages were
recognized. Fine-grained subhedral tremolite, anhedral
calcite and quartz occur along with subhedral to euhed-
ral poikiloblastic scapolite wup to a millimetre in
size, containing diopside inclusions {Figure 7). Diop-
side also occurs in lenses, occasionally as megacrysts
along with quartz. Layers of very fine-grained allotri-
omorphic granular biotite, chlarite and alkali feldspar
are also typical assemblages. Subhedral interstitial
muscovite occurs with lenses of granular quartz, feld-
spar, biotite and opaque minerals. Plagioclase and epi-
dote have been identified by means of X-ray diffrac-
tion and probably occur in the very fine-grained por-
tions of the specimens.

Samples of the calc-siticate hornfels and the
argillite were collected along the ridge at the head of
the cirque, and were analyzed with an X-ray diffracto-
meter. Peak heights were used to indicate relative
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abundances of minerals (Figure 3).

The syenitic stocks are aphyric, medium-grained,
and composed of 60% subhedral orthoclase, 25% mafic
mirerals (biotite, clinopyrexene, cpaque minerals}), 15%
plagioclase and 5% anhedral guartz. Apatite and zircon
are present in minor amounts as inclusions in the feld-
spars and the biotite, respectively.

The syenitic dykes range in thickress from 2 to 6
m. They are fine- to medium-grained and porphyritic
with phenocrysts of orthoclase, plagioclase and biotite
ranging in size from 0.1 mm to more than 2 com (Figure
8). Orthoclase phenocrysts are the coarsest and they
display Carlsbad twinning readily noticeabie in hand
specimen.

Several sulphide veins crosscut the intrusions
and the host sedimentary rocks. They are less than a
metre thick, and are rimmed by prominent orange-brown
weathering zones extending 1 to 2 m on each side of the
vein fnto the country rocks. The size of the metamorph-
ic aureole suggests that the syenite bodies must be
part of a much larger intrusion that probably under-
Ties the study area.

Figure 1

Location of the study area.

Figure 2

Wall of the cirque (more than 300 metres high) dis-
playing dark coloured dykes rurning east-west.
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Geclogy of the study area and mineralogical variat10n§ of thg sedimentary
units. The histograms are the results of an X-ray diffraction analysis
indicating the relative amounts of the main phases.

INTERPRETATICN The association of tremolite, calcite, quartz and
diopside suggest that the conditions of formation are

An estimate of the conditions of metamorphism can located along the boundary curve of the reaction

be made by considering the stability fields of the main

mineral assemblages in the calc-silicate hornfels. Tremolite + 3 Calcite + 2 Quartz —»

Figure 9 is a partial T-X oo, diagram in the system 5 Diopside + 3 €O, + HO (1)

Ca-Mg-51-C-0-H showing the s%ability relationships of <

the phases occurring in these rocks (Finaudi et al, Hence, the inferred temperature of metamorphism is pre-

1981). A low pressure environment of metamorphism with sumed to lie between 475° and 525°C.

a maximum of 2 kb is indicated by several factors, The mineral investigation indicates that there is

including the porphyritic texture of the syenite and a definite zoning from the unmetamorphased sedimentary

the regionally unmetamorphosed nature of the calcareous rocks towards the main syenite bodies {see Figure 3},

argillite, This zening is characterized by a considerable decrease

35




Figure 4

Representative sample of the calcareous argillite.

in the calcite content and an increase in the amount of
diopside, tremolite, quartz and feidspars towards the
syenite. The variation in the amounts of quartz and
feldspar, which are stable at these temperatures,  may
be attributed to their primary variation in the detri-
tal quartzo-feldspathic sediments. The variation in the
amounts of calcite and calc-silicate minerals can be
explained by Figure 9, which shows that with increas-
ing temperature, calcite and guartz react with dolomite
to produce tremolite and diopside.

However, the zoning of metamorphic minerals may
not necesszrily be related to the thermal effects of
the intrusions but rather to a variation in the initial
content of dolomite in the sedimentary rocks before
metamorphism. The absence of dolomite in the unmetamor-

Figure 5

Weathering pattern characteristic of the calcareous
argillites and the transition zone between this
uwnit and the hornfels.

phosed calcareous argillites may have effectively pre-
vented the formation of the calc-silicate phases at
higher temperatures. Aithough dolomite s stable at
temperatures up to 570°C (Figure 9), the fact that it
has not been identified in these assemblages suggests
that the sediments were initially low in magnesium con-
tent. Thus, dolomite must have completely reacted with
quartz to form talc which, in turn, was the 1limiting

Figure 6

Calc-silicate hornfels
ding.

displaying distarted bed-

Figure 7

Photomicrograph of a typical assemblage present in
the calc-silicate hornfels.




Figure 8

Sample of a dyke displaying orthoclase

with conspicuous

syenitic
phenocrysts (approximately 2 mn)
Carisbad twinning.

phase in the reaction with calcite and quartz
duce tremolite. Consequently, delomite could
persisted to higher temperature.

to pro-
net have

CONCLUSTON
The conditions of metamorphism of the sedimentary

sequence underlying the study area are reflected by the
stability field of the univariant assemblage tremplite

-calcite-quartz-diopside. Assuming a pressure of 2 kb,
the temperature of metamorphism Ties between 475° and
525°C.

The mineralogical zoning displayed 1in the host

rocks away from the syenite is interpreted as being es-
sentially the consequence of a decreasing amount of
dolomite in the eriginal sediments.
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T
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Figure 9

Partial T-Xag, diagram for water-rich compositions
in the systenﬁ%a-Mg-Si—C—D—H at 2 kb total pressure
(modified after Einaudi et al., 1981), Abbrevia-
tions: Cc: calcite; Di: diopside; Do: dolomite; Fo:

forsterite; Se: antigorite {serpentine); Ta: talc;
Tr: tremolite: Wo: wollastonite,
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HEAVY MINERALS IN THE GRAVELS
OF HIGHET CREEK, YUKON TERRITORY,
115 2 9, 16

D.$. Emond
University of Ottawa
Mttawa, Ontario

INTRODUCTION
The Highet Creek area, 25 km nerthwest of Mayo,
has been mined for placer gold continucusly since 1903
by many individual operations (see Figure 1]. Twenty
-three samples, each 0.02L cu. m or 3/4 cu. ft,, were
taken from the main gravel wunits at seven stations
along the creek (see Figure 2} and concentrated by
/ [ %] [orocosicau
B I A
W 4 = § cORDILLERA
i ! % | KM
'.‘-:-:‘ K . RIS

——AREA OF
STUDY

Figure 1

using a small rocker box and then by panning. Light
minerals were later removed by heavy Tliquid separation
methods using methyl iodide (see Appendix 1).

GENERAL GEOLOGY {See Figure 2)

Geology of the McGQuesten map area was mapped by
Bostock {1964} at the 1:250,000 scale. Late Precambrian
metasedimentary rocks of the Grit Unit, striking north-
northeasterly, are intruded by high-level Late Cretace-
ous quartz monzonites (see Figure 2}, An extrusive
equivalent {quartz-latite) of similar or younger age is
south of the study area. Skarn and vein mineralization
is closely associated with the intrusions, and other
racks in the area consist of diorite, biotite andesite
and lamprophyre,

GRAVELS OF HIGHET CREEK

There are three continuous gravel units along the
creek: the Towermost Unit A - pregqlacial stream
gravels; Unit B - glaciolacustrine silts and sands, and
the uppermost Unit C - glacial till. Stratigraphic
sections are shown in Figure 3 and their correlation in
Figure 4, Characteristics of each gravel wunit are

described in Table 1.

tocation map for Highet Creek.
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Sample locations and geology of Highet Creek.
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Legend for Stratigraphic Sections ond Cross - Sections

Sediment Type

CLAY

SILT

FINE SAND

MEDIUM-GRAINED SAND

COARSE-GRAINED SAND

MEDIUM GRAINED GRAVEL
(rounded clasts )

MEDIUM GRAINED GRAVEL

[angulor clasis)
MEDIUM GRAINED GRAVEL

|

]
:

o

{bedding defined by clast origntation}

Sedimentary Struclures

=

i
)

i 7l

PLANAR STRATIFICATION

PLANAR CROSS-STRATIFICATION

RIPPLE DRIFT LAMINATION

LOAD STRUCTURES

ICE-RAFTED PEBBLES

Other Features

B

]

BEDROCK OR TALULS

SAMPLE LOCATION

Stratigraphic sections of each station on Highet Creek,
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COARSE GRAVEL
{rounded clasts, badded}

COARSE GRAVEL
(engulor clasts, bedded)

COARSE GRAVEL
[angular clast, not bedded)

COARSE GRAVEL
(with extra large baulders}

COARSE GRAVEL
{with oxide staining)




CORRELATION OF THE GRAVEL DEPQSITS ALONG HIGHET CREEK
AND LEVELS CF SAMPLING
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Tabte 1. Comparison of Main Gravel Units

[ characteristics | tmita it 1

Type of Sediment codrse sandy silt medium clayey
gravel gravel

Hature of Gravel clast~ matrix
supported supparted

Clast Type Schist, same as A Blus
Quartzite, ' erratics such
Granite, i as rhyolite,
Diarite, jasper, etc.
Andesite

Matrix Type medium cand clay to silt
ta coarse
gravel [

Sorting poorly well poorly sorted
sorted sorted

*Roundinc of variation variation going
i Claste qoinyg up- upstrean: well
strzam: rounded to an-
weltl rounded qular
to annular

Lower Contact bedrock- Unit A - Unit B - srarp
sharp sharp
"hummocky )
surface}

Structures bedding: finely very jumbleds
indicated laninated, no structures
by parallel locatly
arrangerent cross and
of slabby ripple
cobbles and drift la-
pebbles minztion,

Toad struc-
tures,
dropstones,
graded
units

Chemical n0 and

Precipitates Fel stain- !
ing on
Unit A-2

{the Tower
section of
L
Origin af pre-gqlacial E glacie- giacial ti’l, or
Gravel stream qra- P fluvial boulder clay
vel Posilts and
i sands
Ao

Unit A was deposited during the Tlate Tertiary
when a very gradual but extensive uplift of the Yukon
Plateau resulted in the cutting of deep channels and
the rapid deposition of gravels (Cairnmes, 1916}, Grav-
els of this unit are immature {poorly sorted) and clast
-supported with some targe boulders up to 0.75 m in
diameter. Orientation of clasts commonly defines a Sub-
horizontal imbrication. A very coarse gravel unit (Unit

Z) underlies Unit A at station b5b, at the mouth of
Dredge Creek. It seems to be part of a gravel fan
formed at the mouth of this tributary, contains many

huge boulders and shows no bedding, though in cther re-
spects, it is similar to Unit A.

Unit B was deposited in the Quaternary when a
Targe glacier moved west up Minto Creek, and a lobe
protruded up into the mouth of Highet Creek, damming
the creek and forming a shallow lake in the valley. Tha
resulting deposit, laminated silts and sands, contain
other sedimentary structures such as cross-stratifica-
tion near the head of the creek, and ripple-drift 1am-
ination, load structures, graded units and glacial drop
stones near the mouth of the stream.

During the last stage of Wisconsin glaciation,
the glacier advanced up towards the head of the creek
before receding, leaving a layer of gtacial till {Unit
C). This unit consists of a matrix-supported gravel
with a clay to silt matrix and multilith medium-sized
clasts {up to 4 cm in diameter). No sedimentary

struc-

tures are present,
Several gradual changes take place in the gravel
units from the head of the creek to the mouth,
including increases in the degree of rounding and the

variability of clast-type. Near the head of the creek,
most clasts are angular and are mainly mica schist, and
there is also a lot of talus within the gravels,
whereas further alang the creek, clasts are rounded and
are of many different rock types. Gold morphalogy also
varies along the creek., Near the head of the creek, at
station 1, most of the gold contaired in gravel Unit A
is highly crystallire in form, Sometimes the gold is
hackly or dendritic, but it is always very angular,

Downstream, the gold becomes gradually more rounded and
somewhat flattened (see Figure 5).

Figure 5 a-g

Variation in morphclogy of the gold along Highet
Creek. At station 1 (Figure 5a,b,c}, the gold is
highly crystalline to hackly in form; at station 4
{Figure 5d) and & (Figure 5e), the gold is quite
rounded. In the Towest part of the creek, at sta-
tion 6 (Figure 5f) and 7 (Figure 5g), the gold is
both rounded and flattened.




Table 2.

Mineralogy of Heavy Concentrates

{vaTues in weight percent of SG_3.3 heavies})

Station # 1 1 111 v
Mineral A B C-1 [ A B [ A-1 [ B C A-1 A2 B c

I . . 76.00 | E8.41 73.50 177.60 ]70.95 |56.45 |67.28 |75.61 [43.80 | 31.08
Gog | 3. 1013 | & | 1ies |s8s [1575 |10.83_| 9.3a |10,9% |15.67 | 14.83
Hem 1.2 407 | 1.47 2.0 4.9 [ 1.3) 8.30 6.3 230 [11.78 z.93
Leu 1.06 17 .54 .81, . 1.14 1.82 3.88 [ 3.43 "["0.008_| 6.20 4.41 2.7 t.58 9.53
flag 1 0.93 0.001 047 [0z Toa3 | 2sa logn 210 | 1.85 200 | .62 108 | 0.61 {14,235 -

Gar 0.67 0.45 0,48 n.oeq ] oont 1.00 £.30 0.76 | 0.99 0,54 1.78 0.97 7.65 | 3.50 | 4.53
Staur 0 - 1T - 1 T 379 o TI9 027" 1.68 U.78 012 R4 I 552

| 0.082 J oo | - lnoas | 108 loos. | .

Cor 2.0 - 0.17 0.03 | 1.66 2.3 |1 1.47 | 1.13 3.59 _g_.w 522 g;i 1.3 T
fut T3 T - 0.085 | 0.069 | 0.12 0.0] 0.8 0.15 [ 0.091 - 077 | 0. - -

oF T roaE ‘H'u.ma 0.045 | -_ | 0 05{L 0,008 017 | T.757 B . TU.45 [ ULAY | UL ]
sch 1.40 0.056 [ 0.7 | 0.09] b0z 0095 0.5t |.0.37 0.98 | 0.3z 1.31 D.54 - 012
Tour 0.33 - 0.74 0.005 | 0.43 -__ _tooeg |oongaloosy |- 0,39 | 0.71 .| 0.33 - 2,37

€ - - 1 - [ - . SR - 0.73 - - _I'n.ea 0,12 0.058 | 0.2 0.37
Spin 0.022 | - - 0.001 - _0.24 0.087 00§ - - 0.015 | 0.0 | 0.021 - 1.34

ly | 0.085 - - 001 N N N 0.06 | 6.03% N 0.74 0.080_ | 0.43 - -

07op - - - - [o.oos | - - B - = 0.031 [ 0.12 7.58 0.45
Aug - N - N N N N - 7073 - N 0.023 | - 0.18 -
Trem - - - - N - G N A R N 5 =

- 4—‘ 0.0 LU .

- - - - - 4 ~
Copper - - - E - - = B - AL -
Stib B E - - - - - : T.014 - - - -
Ga 7.05 - - [~ [ = - 0.075 | 0.009 | = - 0.70 - - -
T - - - - - - - - 0.008 | - - - - -
PER B B = = B G - R - - “U.TAR - = -
Seap = = — == T z = - z R 0.023 - - o -]
Gold 0.32 - 0.021 | 0.009 N - - - - - 0.046 - 0.078
Jable 2. ({cont.).
{weight percent of 56 3.3 heavies) LIST OF ABBREVIATIONS
Sta. # v vl vII L ]
Mineral 7 A1 Az A C A ] 7 act a:tm?] ite hem hematite
Nm 30.61 | 78.38 | 75.83 |40.87 |26.54 |77.83 | 37.30 |37.57 all allanite hid harnblende
Goe | 1248 | 6.53 [1540 |18 [ 92 [ 73,35 [11.26 an anatase hy hypersthene
9,35 | 1.7 2.65 [10.99 _|16.89 | 5.28 _ | 14.40 [10.9% and andalusite ilm ilmonite
Ley 2.65 1.89 2.52 | 6.93  [14.63 T.49 7.56 | 3.96 . .
Mag 21.30_ | 0.68 ¢.74 |70.92 0.72 0.32 74T 255 ars arsenapyrite ky kyaniie
Gar 2.1 0.87 208 | 8% [ 7.80 TTE " [%478 6.9 aug augite Teu leucoxene
g "'3%511)_“‘—?—'3%“"" ERA WL R SOUER TSN S b biotite nag magnetite
ROt~ | 0.07% T U9 [UNET = R Ot LYo VAL bor barnite mang manganite
Iir 0.087 0.34 0.74 ] 0,055 | 0.T1 0.73 0.7 1032 bk brookit 1 115t
Seh 0.085 | 0.11 TAT[052 [ 015 (i) T TE | wiee ™ e
Tour 0,18 0.6 | 0.05 | 0.31 173 T8 [ 0.87 7 3.57 cel ceisian po pyrrhotite
Chi - - - 0.15 - - - - chl chioritoid Dy pyrite
Sein 1.26 = = 0.62 3.73 0.20 1:20 ——ﬂ cor carundun pch pyrochlore
coy chalcopyrite rut rutile
cu copper scap scapolite
diop diopside sch . scheelite
ep epidote sph sphene
ferr ferritungstite spin spinel
flu fTuorite stay staurolite
ga galena stib stibnite
aar garnet tour tourmaline
goe goethite trem tremolite
gold gald zir zircon

Cpy S 0.625[ -

Ber - 0.87 -

Copper - - - T -

5tib - - e

R R S N R P T

¥ang = - - - — ] i
Gaid = 0.0d5 04 = = (L.026 0.084 LQ03
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Most of these features can be explained by normal
stream action, but the variation in morphclogy of gold
indicates that the source of most of the gold is near
the head of the creek, The abundance of gold in the
gravel is also much higher near the head of the creek,
indicating that the major source is at the head of the
creek, possibly related to the gquartz-arsenopyrite
-stibnite veins.




The lower 2 to 4 m of Unit A (A-2) 1is stained Tabie 4. Variation of Mineral Suites in the Vertical

with manganese and iron oxides, whereas the upper part Section
{A-1) is not. The boundary between these two is prob-
ahly the water tabla for metal-rich oxygenated paleo- Gravel Unit
groundwater which moved along the creek I;ottomd and 7 A-2 A=l B C
througn the lower A-Z unit, This occurred after depo-
sition of Unit A. Most of the gold ia this unit has a skarn Skarn Skarn . 5%" :ka—": .
high degree of crystallinity which indicates that the gz; d;‘;‘i‘;] 5.33":;35? ‘;g;rfct;em’ {sp (tgar’psph)
graundwater probably transported and reprecipitated Trour, sph)  spin, gar scap, pch
some gold in the A-2 ynit. The higher gold content of veins Veins Veins veins veins
gravels lying closer to bedrock, (reported by the (t;;“;n) g;}f}ch aspy, 52 {an, ut,
miners of the c¢reek) also supports the theary of ’ bor, ga, frut) tour}
addition of gold to the lower gravels hy groundwater. (ﬁﬁ?m;,
brk)

HEAVY MINERALS IN THE GRAVELS G Won. Oz, Mo 0. o, Gz, Mon. 0z, Hon.

The lzbpratory-determined weight percents of each aug (sph) ﬂldj‘* &Eg’iu
heavy mineral in the heavy mineral concentrates from rut. b1}
all 23 samples are given in Tabtz 2. Major m?nera]s cehist Sohist Semist Schist Schist
present in order of ahundance are ilmenite, goeth1§e, st;;;‘;;g ?ﬂ;??uﬂ ;;jz;a, staur, ky, Teu,
hematite, leucoxene, magnetite, garret and staurolite hem. 1eu i, leu and. hem hem
{>1%). Minor heavy minerals present (0.1-0.9%) include Met. Au.  Met. Au. Met. hu. Met. fu. Met. Au.
scheelite, sphene, rutile, tourmaline, spinel, zircqn, cor cor, mal and ol
epidote, hypersthene and andalusite. Very minor mtn- and
erals of the abundance 0.01 to 0.09% are diapside, Biorite  Diorite Diorite Jiorite Diarite
gold, hernblende, kyanite, chlorite, augite, tremolite, hy, mag, (zir] R
aullite, galena, actinolite, ferritungstite, pyrite, sph sph, act
chalcopyrite and pyrochlore. Trace amounts (0,001 - (zir)
0.01%) of allanite, biotite, scapolite, arsenopyrite, Alt, Min, Alt. Min. Alt. Min. Mt. Min. Mt. Min.
anatase, fluorite, bornite, broakite, native copper, goe, hen, cel, mang goe, Teu qoe, hem hem, Teu
manganite, celsian, pyrrhotite and stibnite are pres- Teu
ent. . . Met. Au. = metamorphic auresle

Source rocks for these minerals are shown in 0z. Mon. = quartz monzonite
Tahle 3.

* Brackets dencte the presance of that mineral in several
rock types.

Table 3. Heavy Mineral Contained in Rocks Trom the Highet
Creek Area
Unit A-2 upward into Unit A-1 at stations 3, 4, 5 and

T [skara TSehisi Turtz mons. ] Diarite Tir—— 7, sevgra1 genera11z§t1ons can be made. As expected,
a1 diog | a1 1 U and there is a dgcrease in Fhe amount and presence of ;he
¢ P ) manganese oxide alteration minerals such as manganite
asp ep | and aug hy B from A-2 to A-1. This is because the oxygenated ground-
bor sch | ehl L B mu water carrying the manganese did not run through
cpy po ky [T hbd seh , cor gravels of the A-1 unit. Some vein minerals, including
sch cpy bt an diap gald and native copper, are more abundant in the A-2
qa scap |tour br py unit. This is probably due to the effect of the oxygen-

Liin farr Ut m ep ated water which may have transported and precip1tated

5 trem an sph some of these m1nerals.‘Morphology of the gold in the

b spin by bi A-2 unit gspec1a1]y indicates th1§, as most of the gold
: is of a high degree of crystallinity showing very T1it-

rut peh | gar tle abrasion.
tour qar By There is an increase in most skarn minerals up-
Py tour rag ward in Unit A. This could indicate further uncovering
L . 4. - I and approaching of the higher grade rocks as time went

on and as the gravel was deposited. More minerals from

* Note: Above line - minerals are most distinctive of one the gr_‘an1te are pregent h1gher up 1n Unit A which prOb_
rack type. ably indicates the increasing exposure of the pluton.
Below 1ine - minerals which may be present, but H-igher: gr-‘ade.m‘inera1s ﬂ.‘OH‘I the SC’.“.SF and mingr‘a]s_from
which may also occur in ather rock types and are, the diorite increase while the ubiquitous schist miner-
thus not as distinctive af one rock type. al, ilmenite, decreases in abundance. This indicates
further uncovering of the metamorphic and dioritic

rocks.

YARIATION OF MINERALCGY IN THE VERTICAL SECTION

Unit 7
Unit A-2 to Unit A-1
At station 5B, the gravel Unit Z, at the mouth of
By studying the vertical wvariation 1in mineral Dredge Creek is found to be different not conly sedimen-
abundances {see Figure &, and Tahle 4) from the hase in tolagically but also mineralogically from the averlying
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VARIATION OF MINERALOGY IN THE VERTICAL SECTION
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Variation of mineralogy in the vertical section

Unit A. Unit Z contains much more of the schist, dio-
rite and alteration minerals while containing less high
temperature vein and skarn minerals than Unit A. This
indicates that when Unit Z was being deposited, much of
the high temperature vein and skarn mineralization and
the associated guartz monzonite pluton at the head of

ERERES
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Dredge Creek had not yet been exposed by erosion. Only
later, after stream gradients had been reduced, and
more of the quartz menzonite was uncoverad, did vein
and skarn minerals become abundant in the stream grav-

els of Unit Al
Unit A to Unit B

Urit B has
species and the

limited range of mineral
of many mineral suites

a very
abundances




decrease drastically from Uait A to Unit @
station 2. Only & few schist minerals and
minerals, such as goathite and Thematite,
ahundance, The decrease in  vein, skarn, diorite and
granite minerals indicates that these rock types were
not as ahbundant in the source area of the glacio-lacus-
trine sediments as they were in the Highet Creek Jdrain-
aqge basin.

exceplb 4t
alteration
increase in

Alteration of the iron miaerals ia Unit B occur-
red hy the action uf oxygen-rich glacial  runoft, ac-
counting for the higher qoethite and  hematite cun-
centrations,

At Station 2, init B probably had a  greater
variety in mineral species due Lo nmixing with strean
sedinents from Rudolph Gulch,

Unit B to Unit ©

From Unis B to Unit C, tnere 15 a great  increase

in the variation and abundances sf nmany mineral species
at all stations. The mineral distriboution 13 soinewhat
cimilar to that found in Unit A, indicating that most
of the till din Unit € comes from Tocal sources within
the Highet valley. Further evidence of 1 largely local
souyrce is the high degree of crystallinity of the gald
fram this unit, reflecting the short distgence of trans-
port.

Unit € s subdivided Tnto two subunits at station
1. The upper unit, C-1, carries wmore skarn, vein {in-
cludiag agnld and scheslite), schist, and digrite ainer-
als than £-2. Tnis iadizates mora exteasive uncovering
of the mineralized zones associated with the grenite
between the deposition of 2-2 and C-1.

YARTATION IN MINFRALOGY ALGNG THE CREEK

In the lateral sections in Figure 7 it should be
noted that all of the samples within each unit were not
taken at exactly the same lavel, Sampiing levels within
the gravel sectians dre shown on Figure 4, Lievation of

the hase of sach section 1s sean gn the sample location
map, Figure 2,

ynit B and, te a lesser extent, Unit © contain
large additions of glacial sediments Trom outside the
Highet Creek drainage basin, and therefore, do  net
reflect Tocal gealogy as clearly as does Unit A, For

this reason, the discussion of variations in nineralogy
along the cresk is confined to Unit A, There is,
however, a summary of mineral variations ajong the
creak in Tabhte 5.

Unit A-Z

In Unit A-2, sampled at stations 3, 4, 5, and 7,
ilmenite decreases steadily in the downstream direc-
tion, indicating that there is one major source area
near the head of the creek zonsisting of mica schist,
quartzite and miner amounts of granite, Ilmenite shows
the same downstream trend in  all other gravel units
{A-1, B, and C).

From station 3 to 4 there is an increase in  many
skarn, and high temperature vein wminerals, such as
scheelite and gold, along with soma schist and diarite
minerals (see Figure 7 and Table 6}, Galena, a nmediun
temperature mineral, disappears, and a few other min-
erals, such as epidote, 2ircon, and magnetite decrease
in abundance. At station 5, several skarn and high tem-
perature vein minerals such as bornite, scheelite,
chalcopyrite and gald increase. At station 7, most

Station No

Met. Au.
0z. Mon.

* Brackets indicate less prominent

Similarities of Mineral Variation in Gravel
Inits along the Creek.

A7

1 'TNérsample

o sambfé

(Yein

(ga})

Skarn
Yein

Met. Au.
(piarite,
Schist,
(0z. Mon.)}

Skarn
Vein

No sample
Skarn
Schist
Qz. Mon. .,

Met. Au.,
Yein)

Gravel Units

= metamorphic aurecle
= quartz monzonite

' a1 B
Vein Schist
Skarn ISkarn [sch)}

*(Met. Au.,
Qz. Mon.,
Diorite)
Schist | skarn
(Skarn} NDiarite

(Vein {asp))

Schist 1 skarn”
Qiorite
{Skarn,
Met. Au.,
Vein (ga))

Skarn skarn
Vein {(Schist,
{Diorite, Met. Au..
Gz. Mon,, Diprite,
{Schist)) Nz. Mon.)

]
Skarn (ep) Skarn
Vein {gold) | Vein
(Schist}

| {Skarn} no sample
Skarn no sample
Yein
Diorite
Schist
Qz. Mon.

(Met. Au.)
increases,

1

Yein
Skarn
{Diorite)

| (schist,

Skarn)

Schist
Diorite
Skarn

Skarn
Schist
{¥ein [gold)

Skarn
Yein

no sample
no sariple

Table 6.  Mineral Variation of Unit A-Z along the creek.
Station § " Station 4 Station & Station 7
Yein Vein Vein Vein

qa gald, copoer gold, cpy (an, rut,
*(py, rut, bor {sch} tour)
tour, brk,
sch)
Skarn skarn Skarn Skarn,
ep diop, sch, diop, sch, gar, spin,
ferr, trem, ep, bor, ep (sph,
gar, spin chy taur)
{tour)
Qz. Mon. Gz. Mon. Qz. Mon. Qz. Mon.
aug,zir {hbd, rut) zir zir (rut,
. sph)
biorite Tiprite Diarite Diorite
maqg {ziv) hy, hbd, mag (zir) sph {zir)
act, (py)
Schist Schist Schist Schist
iim, hem, staur, and, ky, staur ky. staur,
leu chl hem, leu
Met, Au, Met. Ad. Met. Au. Met. Au.
and, mul, cor, mul
tor
Met. Au. = metamorphic aureale
0z. Men. = quartz monzonite

* Brackels dencte the presence of that mineral in several
rock types.
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Figure 8 Variation of mineralegy in Unit A-1 along the creek;
values in cumulative weight percent.

skarn and high temperature vein minerals decrease in

ahundance while schist and contact aureole minerals . . .
increase along with a few skarn and vein minerals, such 1aP1€ 7. Mineral variation of Unit A-1 along the creek.

as garnet, spinel, and anatase.

In this unit, gold is closely associated with station -
chalcopyrite, bornite, scheelite and diopside, which L T B 4 Z 13 T
are skarn or high temperature vein minerals. vein Yain |vyp vein vein vein Yein

*??1?" ga  {rour]) ! gni {ril, (cu‘{. giq ?21? [rut) .’?D]d! :sp

Unit A-1 Fat. tour T o

Skarn Skarn : Skarn Skawn Skarn Skarn Skarn

In Unit A-1 there are several {important wvaria- sain, giop, © spin. scr, car| ep | giop. | diop
tions in mineralogy along the creek (see Figures 7 and s gar fere | Caar,en | cry, tre e, | ferr,
8), From station 1 to 2 there is 2 promirent decrease sah) T spin Tephy | schy gar,
of most skarn and vein minerals fincluding scheelite, feer) ep (tour)

Met. fu. et Bu. Mel, fu.  Met. M. |Met. Au. [ Yed. Au. | Met. A,

gold, and galena {see Table 7)., Most of these minerals
are closely associated with the quartz monzonite

cor, and i end vul, and oor rul car, and
;
i

intrusion which outcrops at the head of Highet Creek. . fon- | Be; fan- Gz Hon. H_ten. | 0. fon. 7. on.
The rapid decrease from station 1 to 2 is probably due $2T AN
to the rapid mixing and dilutian of these minerals with schist | Schist  Sehist cnist  [Schist  |schist | Sewist
the more abundant schist minerals frem Rudolph Gulch, ilm, and | and, chi, and |ard, ky |ilT, her staur,
This indfcates that there is Tlittle mineralization PIUT  e b staur pra b
associated with the p]ug at the head of Rudol ph CFEEks Diorite Diorite [Dicritc Yerite Diorite | Diorite Uigrite
or that it has not yet been exposed by erosion. e I SR N R
At station 3, there is a substantial increase in sph iact, sph | hy, soh and,50h
the amount of schist, diorite, and contact aureole min- | | fr)
erals as opposed to lower temperature skarn and vein . ] o . e
mineralts. This indicates continuing dilution by the Jet. M. = tetamarphic aureole
country rocks, and also indicates that there is Tlittle A2 Fon. = quartz merzonita
or no exposed mineralization associated with the plug * Brackets denote the arasence o thet rineral in seveal
at the head of McRae Creek. rock types.
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Unit A-1 and also Unit C have increases similar
to Unit A-2 in the vein and skarn minerals at stations
4, 5 and 7 (see Table §). It is apparent that there is
exposad mineralization associated with those quartz
monzonite plutons which feed the tributaries entering
Highet Creek above stations 4, 5, and 7.

There are # major areas where oxposed mineral-
ization is assocfated with a quartz menzonite intrusion

which results in anomalous guantities of economic min-
erals in the gravels. These are: 1) at the head of
Highet Creek; ?) at the head of the tributary on the

af
of

left 1imit entering above station 4; 3) at the head
Dredyge Creek; and 4) the ptuton just southwest
station /.

TRACE ELEMENTS TN THE HEAVY CONCENTRATES (See Table &)

Gold is high in the Unit A stream gravels, the
highest assay, at station 5, being 112 ppm Au. Anoma-
Tously high gold occurs at statien 1 in Unit A gravels
{approximately 20 ppm) and alsc in the B and C units.
Station 7 also carried anomalous gold (approximately 30
ppm) and so did station 7 {approximately 20 ppm).

AlT of the samples have high tungsten values, and
tungsten distribution is similar to that of the gold,
Tungsten is highest in the A unit with values exceading
900 ppm at station 5 and ahout 500 ppm at station 1.
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Appendix 1

Flow Chart of Heavy Mineral Methods

Semiquantitative spec@rngraph!c ana?ysgs for FLOW CHART OF HEAVY MINERAL METHODS
trace elements show several interesting anomalies. At oo o
- - - . ™ 3t
station 5, there is an increase in the amount of cop- S°PW1j“'
per, silver and tin that is coincident with anomalous 2 mesn e - - - waiahes and 568 frm ] + 2 mesn
high gold and tungsten values and several heavy mineral a:i;: v rded
anomalies, Accardingly, polymetallic mineralization is fmﬁh@j
gruﬁablg asi0c1ated with the stock at the head of ST i e |
redge Creek. Rocker Concanire
In addition, an unexplained copper amomaly occurs Discarded [ Fanaca B
at station 4, Taitngs | Than conzartrate
e
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R [ T i
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PETROGRAPHIC AND GEOCHEMICAL EVIDENCE
FOR A HYDROTHERMAL ORIGIN OF THE
RUSTY SPRINGS Pb - Zn - Ag PROSPECT

JiTl Kirker
University of Calgary

INTROBUCTION

The Rusty Springs prospect is a carbonate-hosted
Pb-Zn-Ag deposit Tocated in the northern Ogilvie Mount-
ains at 66°31'N latitude and 140°20'W Tongitude. It s
hosted in medium to coarsely crystalline grey dolostone
and dolastone breccia of the Devonian Cgilvie Forma-
tion. For a complete discussion of the geclogy of the
area the reader is referred to the summary by Tempelman
-Kluit (1981).

The Rusty Springs prospect has the basic charac-
teristics of a Mississippi Valley-type deposit (Ohle,
1959). It is hosted in dolostone, which 1is Tlocally

brecciated, the ore occurs at shallow depths, and there
are no associated igneous rocks. Also, hydrocarbon,
which is a common feature in these deposits, is present
at Rusty Springs dn the form of pyrchitumen. However,
several features are at variance with the Mississippi
Valley-type classification., The abundant, exceptionally

coarse, crystalline quartz and high silver values {up
to 16,000 gm/tonne) are evidence for a hydrothermal
origin.

Along these Yines, Bankowski (1980) decided, on
the basis of general deposit characteristics, that
Rusty Springs is most similar to the deposits of the

Central Irish Plain (Silvermines and Tynagh}, and pro-
posad an exhalative grigin.

The purpose of this study was toc determine the
origin of the deposit through a clear understanding of
the sedimentary, diagenetic, and mineralizing proces-
ses. The diagenetic history of the Ogilvie Formation
and the pre-ore controls on mineralization were deter-
mined by detailed petrographic study. Preliminary exam-
ination of fluid inclusions in ore and gangue minerals
yielded data on the composition, temperature and salin-
ity of the ore fluid. The 1lead and sulphur isotopic
compesition of the ore also helped determine the origin
of the deposit and the possible source of the mineral-
izing fluid.

SEDIMENTATION AND DIAGENESIS

Unlike many mineralized carbonate rocks, the
Ogilvie Formation is not reefal, but is a shallow water

or shelf deposit. The high porosity is secondary in
origin and is either leached or solution perosity or
vuggy porosity typical of sucrosic dolostone.

Spatial relationships between are minerals and

diagenctic minerals and features were used to determine
contrgls on ore localization. The dolostone consists
mainly of fine necmorphic mgsaic delomite, with coarser
dolomite cement Jining voids and fractures. Locally,
the voids also contain thin 'films' of pyrobitumen.
Late quartz and calcite cements, occurring as ecuhedra
up to two centimeters in Jength, are commonly observed
as the final filling in the remaining pore space.
Compiete replacement of dolostone by silica 1is found
near the top of the Ogilvie Formation, and elsewhere
chert occurs in small isolated patches or in fractures.
The ore fluids probably centained abundant silica be-
cause mineralization is atways accompanied by quartz
gangue and is commonly hosted by silicified dolostone.
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Cross-cutting textures observed in thin section
allowed determination of the diagenetic history. Early
diagenetic pracesses consist of mechanical compaction
and cementation, Intermediate processes include pres-
sure solution, calcite spar cementation, tectonic brec-
ciation, pervasive, non-selective burial dolomitiza-
tion, and simultanecus growth of dolomite cements and
entrapment of hydrocarbon. A later stage of breccia-
tion resuited in porous dolostene breccia which common-
1y contains are. This bracciation occurred during late
diagenesis and very close in time to the mineraliza-
tion as indicated by strained and brecciated galena
-tetrahedrite ore. Post-burial diagenesis consisted of
local calcitization of the dolostone.

The absolute age of the mineralization can be
estimated if one can determine the age of mineraliza-
tion-related brecciation. A review of the paleogeo-
graphy and tectonics of the northern Yukon shows that
the only major post-Devonian tectonic episodes in the
area were the Pennsylvanian-Eariy Permian uptift of the
Aklavik Arch (Lenz, 1972) and the Late Cretaceous-Early

Tertiary Eurekan Orogeny (Miall, 1973). Possibly, the
earlier brecciation resulted from the former tfectonism
and the later from the orogeny. This interpretation
would provide the mineralization with a Late Cretace-
ous-Early Tertiary age, which would agree with the age
attributed to other Ag-rich deposits in the Yukon

{Godwin et al, 1981; Tempelman-Kluit, 1981).

Petrographic examination suggests then that sedi-
mentation had 1ittle effect on ore Tlocalization and
that the major "ground preparation” processes were late
burial dolomitization and tectonic brecciation. Accord-
ingly, a mineralization age of Late Cretacecus-Carly
Tertiary is suspected.

FLUID TNCLUSIONS

Fluid inclusions in guartz, calcite, and sphaler-
ite were examined. They are primarily saline brines and
at room temperature contain a liquid and a vapour
phase, Inclusions in the coarse quartz euhedra associa-
ted with the ore are generally quite Targe (.05 mm) and
are therefore useful for microthermometry, Commonty,
these inctusiaons contain a third, C0s vapour, phase and
also, at temperatures below +11°C, methane (CH4) Greurs
as a separate phase. The presence of numerous daughter
minerals indicates that the salinity of the trapped
fluid is exceptionally high {greater than 26 equivalent
weight percent NaCl). Some large inclusions contain up
to six daugnter crystals, most of which are halite.

Temperatures of homogenization range from 226,6°C
to 150.5°C with a mean of 185.7°C, Large inclusions
which cantain €0, and/or CH4 and those which have high
hemogenization temperatures often decrepitate below the
temperature of homagenization due to the high internal
pressure. Thus, it is suspected that the mineralizing
fluid is probably hotter than the homegenization tem-
peratures suggest.

In comparison, fluid irclusions from
Valley-type deposits contain fluids with
around 15 equivalent weight percent NaCl and never
contain daughter minerals. The temperatures of homo-
genization are lower, with values ranging from 150°C to
80°C. The only deposit types which commonly have
daughter minerals in the inclusions are hydrothermal

Mississippi
salinities




subvolcanic tin-silver deposits and porphyry copper
deposits (Spooner, 1980), hoth of which are very high
temparature deposits (500°C), The lower temperatures
determined for the Rusty Springs ore fluids may be ex-
plained by the decrepitation problem mentioned previ-
ausly and/or may be due to dilution and cooling by me-
teoric waters near the surface. Accordingly, the fluid
inclusion results reveal that the Rusty Springs pros-
pect was formed by extremely saline, C(0,and CH; -bear-

ing fluids with temperatures prohably” in excess of
185°C.
LEAD ISOTOPES

5ix samples of galena ore were analyzed for lead
isotope compousition by G.E. Cumming of the University
af Alberta.

The linear array formed by the data [Tine £ ) in
Figure 1 and the kigh pp206 /pph values indicate

that the ore lead is anomalous or radicgenic, Anomalous

leads are those which are enriched 4in the radiogenic
lead ngZUﬁ, Pb207, Ph208) relative to ordinary lead
{Pb 204} and are commonly interpreted as having been
derived from the wuranium-rich upper crust {Doe and
Zartman, 1980),

The Rusty Springs ore has a wide range of iso-
topic ratios, which may suggest that the source raocks
had different U/Pb and Th/Pb ratios. The data were
compared to those of Godwin et al (1981} for deposits
of the northern Canadian Cordillera. On the basis of
mincr element compositions in sphalerite and lead 1iso-
tope data they developed a metallogenic model which
included the following three depesit types: "old” and

"voung" carbonate-hosted Tead-zinc deposits, and silver

SULPHUR [SOTOPES

Twenty-six samples of sulphide ore were analyzed
for sulphur isotopic compesition, The sulphur & 345
values range fram -8.81%, to +2,15%. with a mean of

-3.69% and a general comparison of the ore sulphur from
various deposit types and Rusty Springs (Figure 2)
shows that the Rusty Springs sulphur is most similar to
the ore of vein-type and porphyry cepper depasits.,

Temperatures determined using sulphur isotope
geothermometry are extremely variable Fbph—gal= 5h°C,
Apvr—gaf 317°C) indicating isotopic disequilibrium
during ore deposition. Such a condition is most common
in the near surface environment where boiling, mixing,
and redox reactions occur, Ore deposition in the near
surface due to mixing of cooler meteoric waters could
also explain the Tower homogenization temperatures
measured,

CONCLUSION

Mineralization at the Rusty Springs Ph - Zn -« Ag
prospect was an epigenetic event which followed exten-
sive late dolomitization and brecciation of the ore
host, the Devenian Qgilvie Formation, The mineralizing
fluids contained abundant carbon dioxide (CO5 ) and
methane (CHd) as well as silica and siiver which is
indicative of a hydrothermal origin, The moderate tem-
peratures (227°C to 150°C}, and the extremely saline
nature of the ore fluid suggest a magmatic contribution
te the pre fluid, Further, the sulphur isotope geother-

mometry and the slightly low homogenization tempera-
tures compared to other hydrothermal deposits sugyasts
that there may have been mixing or difution near the

vein-type deposits (Figure 1). Rusty Springs data plot surface resulting in cooling and precipitation af ore
nearast the isochron representing the silver vein-type minerals. Comparison of the lead and sulphur isatopic
deposits, data to that of other deposit types illustrates that
16.2 4
16.0
15,8+
Pb 207
Ph204
15,6+
154 T T T T T T —
17 18 19 20 2i 22 23 24
Pb 206
Pb 204
Figure 1
Ph 206/Pb 204 s pp 207/Pb 204 plot skowing "old" carbonate, "young"

carborate and shale-hosted deposit

et al, 1980 and Rusty Springs data. Dashed line

plat of the data.

» and Ag vein-type isochrons of Godwin
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illustrates the Tlinear




Rusty Springs wost closely resambles a hydrothermal
vein-type deposit.

Ag

8 i S (0700)

“20 Bl 0 o *20 *3g
& 'l 1 - 1 J
Vein —type
Porphyry
Caopper

Volcanogenic

Mississippi
Valley-type

Rusty Springs

Figure 2

Generalized comparison of Rusty Springs sulphur isotopes with data
nther deposit types. Data compiled from Sangster, 1972; Rye

1974; and Ohmoto and Rye, 1979,
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PRELIMINARY REPORT ON EARLY TERTIARY
CLASTICS, WEST-CENTRAL YUKON

Grant W, Lowey
Department cof Geology
University of Calgary

ABSTRACT
Examination of EarTy Tertiary clastic rocks in
the Indian and Sixty Mile River areas has revealed
that: 1} sediments are arranged in fining-upward se-
quences and are dominated by sandstone and to a lesser
extent conglomerate; 2) the c¢lastic sequence in the

Indian River area is thicker than previously thought;
and 3] conglomerate beds consist mainly of white vein
quartz, Nasina Quartzite, Klondike Schist and chert
pebbles. The metamorphic clasts were probably Tlacally
derived and the chert pebbles were eroded from the
Ogilvie Mountains. These clastic rocks are interpreted
as heing deposited in separate, hut coeval, continental
basins that were mainly fed by southward flowing
braided-rivers,

INTRODUCTION

Major accumulations of Early Tertiary clastic
rocks are located in west-central Yukon {Figure 1).
Previous work (Bostock, 19356, 1942; Cairnes, 1915;
Cockfield, 1921; McConnell, 1905; Tempelman-Xluit,
1974} has shown that they consist of interbedded sand-
stone and conglomerate beds, locally capped and inter-
calated with volcanic rocks, that lie unconformably
over Paleozoic and Mesozeic igneous and metamorphic
rocks. The strata contain coal and palecplacer gold,
and are potential hosts for basal-type uranium mineral-
ization,

The purpose of this study 1is to determine the
sedimentary history and tectonic evelution of the
clastic rocks. The sedimentalogical results may be use-
ful as a predictive tool and as a guide to exploration
of these deposits. The present paper is concerned with
the results of the first season of field work.

Field Work

along the
months

in
were
also

Field work concentrated on  exposures
Indian and Sixty Mile Rivers. Approximately two
were spent in the Indian River area and one month
the Sixty Mile River area, Stratigraphic sections
measured at both Jlecalities (drill core was
examined in the Indian River area). Samples ware cal-
lected to determine the composition of sandstone and
conglomerate beds, for K-Ar and palynological dating,
and to evaluate the economic potential of the deposits.

RESULTS
Indian River

River area
measured.

Exposure is very pocr in the Indian
and only shert {iess than 2 m) sections were
However over 1,240 m of drill core were Jlogged. Based
an the examination of the drill core, four units are
recognized: red conglomerate, white cenglomerate, biack
conglomerate and volcanic rocks.
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Red Conglomerate

This unit is found only in drill hele 5 (Figure
2) and is stratigraphically the Jowest clastic unit. It
consists of interbedded conglomerate (10%), sandstone
(80%) and siltstone (10%) beds. Clast composition of
the conglomerate beds is very distinct (Figure 3, 4),
consisting of white vein quartz (4%%), light grey
quartzite (5%), volcanic rock (10%) and grey, agreen,
red and black chert (40%) pebbles (with pyritized
radiolarians found in one pebble),

White Conglomerate

This unit is found in all drill holes {Figure 2)
and is the most voluminous and stratigraphically high-
est clastic unit. [t consists of interbedded conglomer-
ate (20%), sandstone {60%), siltstone (15%) and clay-
stone {5%) beds, arranged in fining-upwards seguences
{conglomerate-sandstone-siltstone, ar sandstone-silte-
stone).

Conglomerate beds are light grey and 0.3 m to 3 m

thick. They are clast supported with a fine- to med-
fum-grained sand matrix and are uysually massive. Clast
compusition {Figure 3, 5) is extremely uniform, con-
sisting of white vein quartz {70%-95%), Tight grey
quartzite {3%-15%) and dark grey schist (2%-15%) peb-
bles.
Black Conglomerate

This unit is found in drill holes 1, 3 and 7
(Figure 2}, and is stratigraphically within the white
conglomerate unit. It consists of interbedded canglom-
erate {20%), sandstone (70%) and siltstona {10%)} beds,
that are also arranged in fining-upward sequences, The
black conglomerate unit is identical in clast composi-
tion (Figure 3) to the white conglomerate unit, and
differs onty in having a matrix consisting of fine
-grained graphite (Figure 7).
Volcanic Rocks

Volcanic rocks are found in drill holes 2, 3, 7

and &, and consist of a Tower and upper flow. The lower
volcanic flow is andesitic, consisting of plagioclase
(10%), hornblende (5%) and biotite (5%) phenocrysts in
a light grey groundmass (80%). It is fresh 1in appear-
ance except at the volcanic-clastic contact where it is
overlain by sandstone or siltstone beds. The upper vol-
canic flow is also andesitic, consisting of hornblende

{10%), plagioclase {15%) and hictite (56%) phenocrysts
in a dark grey-green groundmass (70%). It 1is altered

for 20 m above the clastic-volcanic centact (drill hole
2) and is underlain by sandstone beds. The uppar flow
was mapped as the Carmacks Group volcanics by Bostock
(1942).

Coal and Goid

A 1.5 m coal seam is exposed in a tributary of
Ruby Creek {6 km southwest of drill hole 1}, and a 1.5
m coal seam was found at the 45 m depth in drill hola
1, Both seams c¢onsist of Tlignite to sub-bituminous

coal.
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EXPLANATION

VOLCANIC ROCKS tncludes the Carmacks
Group and guartz porphyries)

ARINE CLASTIC ROCKS (cenglomerate,
. NONM sandstone and gshaie)

D BASEMENT ROCKS (mostly schist, gneiss and
quarkzite)
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x

Scale in kilometres

Index map

v

Figure 1

Index map and general geology, west-central Yukon {Modified frem Bostock,

1936; Tempelman-Kiuit, 1974)

Gold values of 0,17 g Au/t are present in
conglomarates from surface and drill core samples.
Sixty Mile River

Approximately 150 m of strate were measured in
three sections along the Sixty Mile River (Figures 2,
8). Strata dip approximately 157 north, and consist  of
interbedded conglomerate {30%), sandstone (40%), silt-
stone {25%), limestane (2%} and tuff (3%} beds {Figure

9), These are arranged in fining-upward sequences (con-
qlomerate - sandstone - siltstone, or sandstone - silt-
stone).
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Conglomerate beds are light grey and 0.5 mto 2 m
thick. They are mostly clast supported (one matrix
supported bed was found and is probably a debris flow),

with a fine- to coarse-grained sand matrix and are
massive. Clast composition varies widely (Figure B8).
The stratigraphically lowest conglomerate bed rests

nonconformably on monzanite {Figure 10).

Sandstone beds are light grey and 0.3 m to 2 m
thick, Grain size ranges from fine- to coarse-grained
sand with a silty matrix that is frequently pebbly.
They are massive or horizontally laminated.

Siltstone beds are dark grey to black and 0.1 m
to 2 m thick. They are horizentally laminated and plant
fragments are present.




Limestone beds are black and 0.1 m thick. They
are very fine-grained and occur in a thick siltstone
sequence near the middie of section 2 {Figure 11).

Tuff beds are light grey and 0,5 m thick. They
are horizontalty laminated crystal vitric tuffs and oc-
cur near the top of sections 1 and 2 {Figure 2, 12).

Gold

reported in  the
assayed

Only one gold occurrence is
conglomerate beds (Tempelman-Kluit, 1971}, and
samples contain 0.17 g Au/t.

DISCUSSION

Depositional Environments

Mile River
braided

Sediments in the Indian and Sixty
areas are interpreted as being deposited in a
-river environment of the Donjek type {Miall, 1977),
and not by alluvial fans as suggested by Hughes and
Long (1980}, The Donjek type braided-river (named after
the Donjek River, Yukon) is characterized by widely
varying gravel content and cyclic sedimentation, in
which the fining-upward cycles (due to channel aggrada-
tion and switching) may range from Jess than 1 m to
over 20 m thick (Miall, 1977}.
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A. Cross sections based on drill hole data, Indian River

ared,

B. Stratigraphic section, Sixty Mile River area {this is a composite sec-
tion based on sections 1, 2 and 3).
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EXPLANATION

INDIAN RIVER AREA
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Figure 3
Composition_of conglomerate, Indian River area; all compositions repre-
sent. the white conglomerate unit wunless otherwise indicated (modified
from Bostock, 1942),
Conglomerate and sandstone beds are interpreted Provenance
a3 the products of deposition in fluvial (braided
-river) channels. Thick conglomerate beds ([greater than Metamorphic clasts in both areas were locally
(0,2 m) represent the accumilation of superimposed lon- derived. The quartzite clasts were eroded from the
gitudinal bars and thin conglomerate beds (less than Nasina Quartzite {unit PPge, Tempelman-Kluit, 1974;
0.2 m) formed as chanpel lag deposits, Planar cross- unit E, Bostock, 1942), and the schist pebbles were
bedded sandstones forwmed hy the migration of simple eroded from the Klondike  Schist  (unit  PPsqmu,
foreset bars and sand waves, and horizontally bedded  Tempelman-Xluit, 1$74; unit B, Bostock, 1942), Volcanic

and assive sandstones represent low energy channel de-
posits.

Sandstons, siltstone and claystone
interprated as  floodplain and lake deposits. Hori-
zontally bedded and massive sandstones were deposited
as levees and crevasse splays, and laminated sand, silt
and 1ud were deposited during the waning stages of
flonds or as fil1l in abandened channels.

beds are

h4

clasts were also locally derived and pebbles found in
the red conglomerate unit (drill hole 5, Fiqure 2} may
have been eroded from the lower wvolcanic flow. Chert
pebbles (particularly grey and black) were derived from
the Ogilvie Mountains north of the Indian and  Sixty
Mile Rivers (mainly from unit 9, Road River Formation,
but also from units 13 and 14, Green, 1972).

Note that in the Indian River area

the con-




Figure 4

Conglomerate from the red conglomerate unit {Indian

River area); Y=volcanic, C=chert.

Figure 5
Conglomerate from the white conglomerate  unit
(Indian River area); N=quartzite, S=schist, Q=vein

quartz.

Figure 6

Planar-paraliel crossbedding in sandstone from the
white conglomerate unit (Indian River areal.

glomerate composition changes stratigraphically from
mainly chert to mainly metamarphic-rock pebbles, but in
the Sixty Mile River area the conglomerate composition
changes stratigraphically from mainly metamorphic-rock
to mainly chert pebbles. This reversal in provenance
suggests that the sedimentary history of the two areas
was unrelated,
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Figure 7
Conglomerate from the black conglomerate unit
(Indian River area); N=quartzite, Stschist, Q=vein
gquartz.
Basins
Early Tertiary clastic sediments within Tirtina
Treach in the southern and central Yukon are inter-
preted by Hughes and Long (1980) to be deposited in

continuous or discontinuous, fault bounded continental
basins, Sediments in the Indian and Sixty Mile River
areas are similar in appearance and induration, and
conglomerate compositions are similar (but strati-
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EXPLANATION

SIXTY MILE RIVER AREA

DISTRIBUTICN OF CLASTICS

< SECTION
PEBBLE-COUNT DATA

(Each count: 100 clasts,
minimum diameter 1em}

maximum clast
diameter. cm

120
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Figure 8
Composition of conglomerate, Sixty Mile River area (modified fron
Tempelman-K1pit, 1974},
graphically reversed). This suggests that the cTastic provided assistance in the Tield. BDiscussions with Dirk
assemblage in the two areas represent separate, hut Tempalman-Kluit and lLen Hills, bobth of whom visited wme
coeval, basin fi1]l sequences. The basins were mainly in the field, were useful. This study forms the basis
fed by southward fiowing braided-rivers carrying local- of a Pnh.D. thesis ai the University of Calgary, and
ly derived clasts of metamorphic rocks and pebhlss aof field work was financizlly supported by D.L1LACN,D.
chert from the (gilvie Mountains, Geelngy Section, Whitehorse.
Directians of Study
Compositional analysis of the sandstone beds and REFERENCES
conglomarate matrices is in progress. Palynocmorphs have . . ) )
been recovered, but not yet identifiad, from fine BOSTOCK, .S, 1936, Carmacks District, Yukon; Geol,
-grained sediments. 5ix K-Ar samples from the lower and surv. Can., Mem, 189,
upper volcanic flows and the tuff beds are being . L .
prepared for analysis. Approximately one month of field BUSTUEK, H.5. 1942, dgilvie, Yuken Territory; Geel.
work (Spring, 1982) is planned in the Sixty Mile River Surv, Can., Map 711A.
and Grayling Creek areas to complete the study. R ‘
CAIRNES, 0,D, 1915, Upper White River district, Yukon;
ACKNOWLEDGEMENTS Geal. Surv. Can., Mem, 50,
I am particularly grateful to Dirk Tempelman COCKFIELD, W.E. 1921. Sixtymile and Ladue Rivers area,
-Kluit for suggesting this topic. [lya Soliterman Yukon; Geel. Surv. Can., Mem. 123,
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Figure 9

Interbedded conglomnerate, sandstone, and
beds {section 1, Sixty Mile River area).

silttstone

Figure 10

Nonconformity between monzonite and conglomerate

{section 1, Sixty Mile River area),

Figure 11

Limestone bed in a siltstone seguence
Sixty Mile River area}.

{section 2,

{reek,
Surv,
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Figure 12

Tuff Beds (section 1, Sixty Mile River area).
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THE CO-VARIATION OF LITHOLOGY AND GEOMETRY
IN TRIASSIC REEFAL LIMESTONES
AT LIME PERK, YUKON

R. Pamela Reid
University of Miami
Fisher Island Station
Miami Beach, Florida 33139

INTRODUCTION

Lime Peak is an Upper Triassic carbonate complex
approximately 40 km northeast of Whitehorse (Figure 1).
It is one of many carbonate buildups in the Whitehorse
Trough which occur as isolated lenses surrounded by
Triassic greywacke and volcanic-clast conglomerate de-
rived from an arc to the southwest. The carbonates at
Lime Peak are particularly well-exposed and have heen
shown to be a series of organic reefs which shed debris
into surrounding inter-reef areas (Reid, 1981}.

The Triassic is a turning point in the history of
reef building because it marks the first appearance of
the scleractinian corals, the major reef builders of
the Cenozoic. Most of our knowledge about reefs in this
critical pericd comes from studies in Eurcpe where Tri-

assic reefs are well developed; previously reported
Triassic reefs in MNorth America are generally thin
accumulations which did not attain much relief above

the sea floor {Stanley, 1979}, Therefore the thick well
-developed reef complax at Lime Peak offers d special
appertunity to study Triassic reef development in North
America.

Field waork at Lime Peak in 1980 established the
existence of massive reefal Timestones, as shown in
Figure 2. In general, these limestones gccur inlor 3
distinct forms:

1) thin tabular bodies about 25 m thick which may be
capped with sub-aerial conglomerate {these are
labelled “1" in Figure 2};

2) thick lenses up to 150 m thick, none of
inclined flanking beds on one side (the
jabelled "2" in Figure 2);

3) irregular masses of various shapes which range in
thickness from a few metres to 100 metres and are
usually surrounded by shaley limestone {these are
the unnumbered massives in Figure 2).

which has
Tenses are

The two lenses on the western side of Lime Peak are
dominant features of the landscape and have been named
Avens and Campion for convenient reference {Figure 2}.

The variahility of both the geametry and the
lithology of the massive limestones was observed in
1980 but was not studied in detail. Considerable effort
was spent in 1981 mapping lithology in order to
ectablish the nature and extent of organic framework in
the reefal bodies and to develop an explanation for the
three distinct growth forms.

RESULTS OF THE FIELD STUDY

The principal field observations used to subdi-
vide 1ithology within the massive limestones were a)
percentage of macrofossils and b) whether or not the
fossils were bound together by dark coatings. Based on
these features, hindstones, floatstones/rudstones and
packstones/grainstones were recognized; (definitions
are according to Embry and Kiovan, 1971; °/" abbrevi-
ates "and/or"). In addition, rocks containing large
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Figure 1
Index map showing the location of Lime Peak, Yukon.

-toothed bivalves {megalodonts) were mapped as a separ-
ate unit. Mare complete descriptions of the four field
units are given below.

Bindstone

Field definition: rock comprised of more than 50%
macrofossils bound together by dark biogenous coatings,

Additional features: Centimeter-sized voids are
abundant and may be 1ined with multilayered, isopachous
cement and/or filled with internal sediment. The prin-
cipal framebuilding orgarisms are generally less than 2
cm in size and include sponges (inozoans and sphincto-
zoans), tabulozoans/bryozoans, spongiomorphs and cor-
als: there is no apparent vertical or horizontal Zzona-
tion in the distribution of these organisms within the
bindstone. The unhroken skeletons, the organic binding
which is probably algal and the lack of matrix indicate
an in situ framework structure that formed in a shallow
agitated enviromment. The appearance of a typical bind-
stone is shown in Figure 3a.

Fleatstone/Rudstane

Field definition: rock comprised of more than 10%
macrafossils in a tine-grained lime matrix; the fossils
are not bound by dark coatings.

Additional features: The macrofossils may farm a
grain-supported structure {rudstone) or may float in
the lime matrix (floatstone), Cement-filled voids may
be found but are not abundant. The fossiis include the
small framebuilders of the bindstone as well as larger
sponges, occasional colonies of branching spongiomorphs

and a slepder branched coral (Thecosmilia sp.) in
growth position and abundant sheTTs. Examination of

thin sections shows that many of the skeletons are
broken and that the fine-grained matrix is a very poor-
ty sorted mixture of sand-sized fossil fragments and
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Figure 2

Generalized distribution of litholoay on the south face of Lime Peak

showing the variation in the massive reefal limestones.

The thin tabular

bedies (#1) are mainly bindstone; the thick lenses (#2) are mainly packstone/
grainstone and the irregular massives {[unnumbered) are mixtures of bindstone,
floatstone/rudstone and packstone/grainstone.

mud. The growth position of some of the organisms and
the very poor sorting of the matrix suggests an in situ

accumulation and disintegration of skeletons in a Tow
energy environment. A typical floatstone 1is shown in
Figure 3b.
Packstone/Grainstone

Field definition: rock containing less than 10%
macrofossils in fine-grained 1imestone.

Additional features: In general this rock has a

hamogenous, smooth, grey, muddy appearance in the field
and weathers in smocth resistant surfaces; occasional
laminated pockets and cement-filled voids may be found,
Examination of thin sections shows that the rocks are
poorly to well-sorted mixtures of sand-sized fossil
fragments and mud. In general, the fossil fragments are
grain supported; they may be surrounded by a mud matrix
{packstones) or by calcite cement (grainstones). The
variable sorting of the sandstones indicates wmoderate
to low agitation in the environment of accumulation. A
typical grainstone is shown in Figtre 3c.

Megalodont Rock
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Field definition:
bivalves {megalodonts).

Additional features: The megalodents are up to 2%
¢m in diameter. They are mastly unbroken and occur in
banks several metres thick and as isolated shells in
fine-grained iimestone, Other organisms found within
this unit include Thecosmilia <coral colonies, large
gastropods, chaetitids and Dicerocodium pelecypods. In
Triassic carbonate complexes in Europe, megalodonts are
typically found in shallow-water, back-reef lagoons.
The concentration of shells in pne of the megalodont
banks at Lime Peak is shown in Figure 3d.

The general distribution of the four Titholagic
units on the south face of Lime Peak is shown in Figure
2. It is apparent from this figure that each aof the
three forms of massive Timestone has a distinct 1itho-
legy:

rock containing large-toothed

1) the thin tabular bodies are mainly bindstone;

2) the thick lenses are mainly packstones/grainstones;
however, subordinate amounts of bindstcene and float-
stone/rudstone are found in patches up to several

metres in diameter throughout the lenses and an ex-
tensive megalodont facies has developed on the
northwest side of the Avens complex; {because the




Figure 3

Examples of 1itholoay in the massive limestones:

Bindstone; framebuilding sponges (1) are bound by dark

coatings (2) and voids are filled with layered internal

Fleatstone; macrofossils such as sponges and spongiomorphs

flaat in a poorly sorted matrix of lime sand and mud.

Grainstone; sand-sized fossil fraaments are surrounded by

Megalodont rack; arrow points to large tooth in cre of the

megalodont bivalves; scale is in centimeters.

Ja.
sediment (3}.
3b.
3c.
calcite cemant.
ad.
megal odont unit is found only on the northwest side
of Avens, it is not seen on Figure 2);
3} the irregular masses have varying lithology -
saveral are mainly floatstone/rudstone, others are

mainly bindstone or an alternation of bindstone and
floatstone/rudstone and one is mainly packstone/
grainstone.

Significance
The common occurrence of bindstone in each of the

three forms of massive limestone at Lime Peak suggests
that these limestones all formed in shallow water with
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similar parameters of water quality. Therefore, the
varying proportions of lithelogy in the massive lime-
stones and the forms of the accumulations probably

reftect variations in the degree of agitation, and the
balance between relative sea level change (eustatic or
tectonic) and the rate of accumulation in the environ-
ment of deposition rather than gross differences in
water depth. The thin tabular bodies which are almost
entirely bindstone formed in a very agitated enviroen-
ment probably in the zone of strong wave action. A
period of exposure followed the depasition of some of
these bodies, as indicated by the presence of overlying
conglomerate with sub-aerial features. The tabular




shape of the bodies may be the result of a short periad
spent in the very agitated environment or may be caused
by inhibition of vertical growth of the reef community
because of the lack of relative rise of sea level,

The thick lenses of packstone/grainstone formed
in a generally less energetic envircnment than the tab-
ular bodies but patches of bhindstone developed in local
areas of increased ggitation, The uniform disteibution
aof the bindstone patches throughout the lenses suggasts
that there was no asymmetry of wave action and that the
Tenses probably developed within a platform rather than
a shelf margin, A relative rise of sea level during the
accumulation of the packstone/ grainstenes allowed the
development of thick massive buildups with considerable

retief, as indicated by the sicpe of the beds west of
the Campion complex. Differentiation of facies accom-
panied the formation of the Avens massive, as indicat-

ed by the development of a back-reef lagoon with mega-
lodonts.

The develgpment of the irregular masses 1is not
well understocd, The thick bodies of bindstone and
floatsteone/rudstone may have formed as reef communities
grew upward during a rapid rise of relative sea level:
bindstone formed when the bhuildup stayed within the
surf zone as sea level rase; floatstone/rudstone formed
when the communities developed in more protected gquiet
water. The significance of the asscciation of the
shaley limestones (alternating thin beds of wmudstones
and graded packstones) with the irregular masses is
alse not yet clear,

Bindstone is the only Tithology at Lime Peak
which represents the development of true organic frame-
work in the massive limestones. The framework i35 con-
structed by very small butlders, primarily sporges,
tabulozoans/bryozoans, spongiomerphs and solitary cor-
als which are bound together by biogenous coatings;
these organisms show no obvious horizontal or vertical
zonation, Although some of the smaller massives at Lime
Peak are almost entirely bindstone, this framework
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farms only a very small propertion of the largest
sives. More extensive development of arganic
may have been limited by the growth potential of
Lilliputian reef builders,

The massive limestones at Lime Peak show re-
markable variety in lithology and geometry, yet there
is a definite pattern to the variahility of the reefal
bodies. The history of reef building at Lime Peak can
be related to the processes controlling sedimentation
on this active subduction margin and the variety of
reaf forms may reflect the unstable tectanic setting.

mas-
framework
the
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PETROLOGY & GEOLOGY OF
HIGH LEVEL RHYOLITE INTRUSIVES
OF THE SKUKUM AREA, 105 D 3w,

YUKON TERRITORY

by
Menica Jean Smith
Department of Geolagy
Univaersity of Ottawa

ABSTRACT

The Skukum area is located 58 km
of Whiteherse, It is an elliptical area of wvelcanic
rocks, Tertiary in age, and surrounded by hypahyssal
rhyclite intrusives, Field and petrographic evidence,
flugrite and tourmaline stockwork, breccia pipes, roof
pendants, miarolitic cavities and spherulites in the
nine Skukum rhyolites suggest that they were emplaced
at a high level, The intrusives vary 1in composition
from rhyotite to dacite., The variatiaon in texture with-
in and betweern the intrusives can be explained by dif-

south-southwest

ferent rates of qrystailization, temperature differ-
ences and compositional variability.
Chemical data are in accord with the expected

trends in a cogenetic suite of igneous rocks. Relative-

1y low Cab and Mg0, high Si0p and anomalously Tlow 5Sr
concentrations indicate that the rhyolites were formed
from a highly differentiated magma. 5Sr and Ba versus

A1903 plots show that both K-feldspar and plagiociase
were important fractionating phases. Rare earth element
data further support this conclusion and also suggest
that some accessory phase(s), such as monazite, alla-
nite or flucrite help contro} the rare earth element
behaviour. Partial melting of an already depleted
source rock with residual plagioclase can also explain
the patterns.

The Bennett Lake ring and associated dykes are
petrographically and chemically similar to the Skukum
intrusives, However, Zr and Ti0, are present in higher
concentrations in the Bennett Lake complex, indicating
that they were derived by a slightly different frac-
tionation process.

INTRODUCTICN

The Skukum area is iocated in the Yukon 58 km

sauth-southwest of Whitehorse (Figure 1), Previous

geological work includes thorough documentation by D.D.
Cairnes {1912, 1916} of the Wheaton River District in a
report and geological map. Subseguently, the Skukum
area was mapped as part of the Whitehorse map area by
J.0. Wheeler (1961) and Morrison included it 1ir his
metallogenic study of the Whitehorse map area (Morri-
son, 1979). The nine rhyolite intrusives studied are
identified in Figure 2, The field investigation took
place during the summer of 1981, Extreme topographic
relief and good exposure provided an excellent oppor-
tunity for a three dimensional! examination of the Sku-
kum rhyolites. Representative samples were collected
for both petrographic and geochemical examination.

The aim of this preject was threefold: 1) fto test
the hypothesis that the Skukum rhyolites are late stage

intrusives related to one cogenetic suite of igneous
rocks and may represent late associated ring fracture
intrusions related to a cauldron event; 2) to deter-

mine the grigin of the rhyolite intrusives; and 3) to
compare the rhyolites with other rhyolites of the North
American Cordillera, specifically those described hy
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Figure 1

Location map showing Skukum study area.

Lambert (1974).

GEOLOGY

The Skukum area is an elliptical zone of Tertiary
yoicanic rocks surrcunded by high level rhyolite intru-
stves. The Skukum intrusives of the Mt. Nansen Group
intrude predominantly granitic rocks of the Coast Plu-
tonic Belt. The oldest rocks in the region include a
northwesterly-trending belt of Precambriar metasedimen-

tary rocks engulfed by the granitic rocks. The north-
east part of the Skukum area is mainly Mesozoic sedi-
mentary and volcanic rocks. The Lower Tertiary inter-
mediate to felsic volcanic rocks of the Mt. WNansen

Group unconfeormably cverlie and intrude the Precambrian
metasedimentary rocks and granitic rocks west of the
eastern margin of the Coast Plutonic Belt. The Mt.
Nansen Group {in the Yukon} cutcrops in two isolated
areas in the southern half of the Whitehorse map sheet
(105 D}: the Skukum complex and the Bennett Lake com-
plex {Figurs 3}. The Benrett Lake complex was studied
by Lambert (1974) and consists mainly of rhyolite and
dacite ash-flow tuffs and breccias with subordinate
rhyclite, dacite and andesite lavas, The volcanic com-
plex is partly circumscribed by a large rhyolite dyke.
Lambert concluded that the “complex consists of two
nested calderas, an eroded structural dome and a thick
succession of pyroclastic and epiclastic rocks related
to eruption, subsidernce and filling of the cauldrons"
(Lambert, 1974, p. 9).

Based on gross similar geologic and structural
characteristics, Lambert (1974, p. 174) proposed that
the Skukum region may represent “another cauldron sub-
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Figure 2

General geological map of the Skukum area, modified from Wheeler (1961).
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sidence complex closely related in time ta the Bennett
Lake complex.” The Skukum rhyolites, which are the ma-
jor focus of this study, may thus represent late
associated ring fracture intrusives related to a caul-
dron event. Conversely, the Skukum area may also repre-
sent a sequence of ash-flow tuffs and Tava flows equiv-
alent to the distal facies of the Bennett Lake com-
plex. The intrusives might then be interpreted as re-
lated or unrelated individual velcanic conduits or
nlugs.

SKUKUM RHYOLITES

Nine Skukum intrusives were chosen for field
study and thirty-three representative samples were col-
lected for petrographic examination, A summary of field
and petrographic descriptions of the nine rhyolite in-
trusives is listed in Table 1.

The field and petrographic evidence, fluorite and
tourmaline stockwark, breccia pipes, rocf pendants,
spherulites and miarolitic cavities in the rhyolites
suggest that they were emplaced at a high level. The
intrusives display similar modal mineraiogies consis-
tent with rhyolite and minor dacite. Petragraphic vari-
ations include flow banding, perthitic overgrowths and
porphyritic, spherulitic, graphic, microlitic, aphanit-
ic, vitric and allotriomorphic granular textures that
can be explained by variability in the rate of crystal-
lization, temperature and composition {see Figures 4
a-n). Evidence of rhyolitic and andesitic magma mixing
is also present (see Figures 5 a-d).

Figure 3

General geological map showing the Tocation of the

Skukum and Bennett Lake volcanic

fied after Lambert (1974),

complexes,

modi -

63

CHEMISTRY
Table 2 is a list of geochemical analyses for
major and trace elements and calculated CIPW norms for

nineteen representative samples of the nine Skukum rhy-
olites. Relatively Tow Ca0, MgO, high 5i0, and anoma-
lously Tow Sr concentrations indicate thit the rocks
were derived from a highly differentiated magma. Ac-
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NAME :
STZE:

Height:
Area:

Upper Elevation:

CONTACT:

STOCKWORK

BRECCIA PIPE:

ROOF PENDANTS:

SPHERULITES:

CA¥ITIES:

INCLUSIONS:

FLOW BANDING:

ALTERATION:

PETROGRAPHY ;

MINERALIZATION:

ASSOCIATED DYKES:

1DAHD
-305 m
-less than 1 km2
-1568 m

-intrydes  Jurassic  greywacke,
arkose and conglomerate

-southern contact is brecciated
and sssociated with arsenopyrite
mineralization

~does not surface and is overlain
by Jurassic sedimentary rocks

-present

-found alony contacts

-chlorite  pseudomorphic  after
mafic phenocrysts

-glassy, aphanitic to spherulitic
rock with plagioclase and some
K-feldspar phenocrysts

-arsenopyrite occurs disseminat-
ed, in veins and as a matrix 1in
the breccia at the southern con-
tact in the rhyolite and con-
glomerate

TABLE 1

FOLLE

-610 m
-5 kme
-2012 m

~-Cretacecus granftic rocks and
minor voTcanic rocks of unknown
age to the zast

-quartz stockwork throughout the
narthwest areq

-2 m diameter breccia pipe con-
tained altered pale green clasts
held together hy a quartz matrix
(honeycomb texture)

-present

-the rock is vuggy and has saus-
surite, sericite, chlorite al-
teration

-the rock 1s aphanitic containing
varytng amounts of guartz, feld-
spar, biotite and hornblende
phenccrysts-groundmass is graph-
i¢c micrelitic to allotriomorph-
ic granular

-2t the upper northwest contact
of the rhyolite at Dail Creek,
mineralization is pyrite, pyr-
rhotite, chalcopyrite

-many peripheral assocciated rhyo-
lite dykes

GOLD

-366 m
-2 km 2
-1737 m

-intrudes primarily Cretaceous
quartz diorite and mingr anounts
of Triassic metasedimentary
rocks

-Pendant of quartz diorite capped
the main intrusive and a small
pendant of recrystallized Time-
stone was also found

-locally zlong contacts

-chlorite, talcite, fluorite

~fine-grained to aphanitic micro-
litic rocks containing plagio-
clase and K-feldspar phenocrysts

CARBON

-427 m
-1,5 km?
~1783

-contact to the east with Creta-
LRQUS granodiorite, to the
northwest with Jurassic ard Cre-
taceous sedimentary rocks and to
the southwest with volcanic
rocks of unknown age

-local weak quartz stockwork

-several roof pendants of vari-
able compositien and size

-spherulitic

-present with late stage quartz
crystals growth towards the cen-
ter of the cavity

-flow banding s locally present
aiong the contacts

-moderately argillically altered
pyrite, calcite, late  stage
quartz

-locally porphyritic containing
most 1y feldspar and rare embayed
quartz phenocrysts; matrix is
allotriomorphic granular micro-
litic to spherulitic

-antimony showing found at the
western margin of the rhyolite
with argillized flow banded
rhyolite

-some peripheral dykes  extend
away from thae stock at the
southern margin of the intrusive
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NAME :
SIZE:

Height:
Area:

Upper Elevation:

CONTACT 2

STUCKWORK

BRECCIA PIPE:

ROOF PENDANTS:

SPHERULITES:

CAVITIES:

INCLUSTONS

FLOW BANDING:

ALTERAT[ON:

PETROGRAPHY :

MINERALIZATION:

ASSOCIATED DYKES:

CENTRAL

=547 m
“5 km?
-2088 m

-Tertiary valeanic sequence

-some rare  fluorite  stockwork
formed near the upper contact of
the roof pendant; guartz tourmz-
line stockwork developed in the
upper part ot the intrusion
(moderate }

-Tertiary andasitic flows

-flow banding and  dutobreccia
flow banding at the contacts

-weak feldspar alteration to ser-
fcite saussurite

-lithglogic and  textural varta-
tion oceur as  concentric  zones
within rhyolite, aphanitic {o
flow banded at contact crowded
porphyry towards center; pheno-
crysts of embayed quartz, plag-
foclase, sanidine, patchy per-
thite, rare pyroxens; felsic
groundmass graphic texture

=427 m
-2 km?
-2042 m

-Cretacenus granadiorite and min-
or metasedimentary rocks

-presert

-wugqy cavities present

-muscovite, sericite, very minor
p¥rite

-giomeroporphyritic-phenucrysts
of embayed quartz and K-feldspar
telsic groundmass has spherulit-
ic to graphic texture

TABLE 1

(cont'd)

RET(

-dyke swarm 18D°/70° east to ver-
tical
-1786 m

-highly deformed Precambrian mica
schists  and  asseciated  with
grancdiarite to  the south; in
contact  with a barren quartz
vein.

-spherulite matrix

-vugay due to leaching

~flow banding on contact

-intense arqillic alteration at
the fiow banded contacts - seri-
cfte and calcite noderate

-glomeroperphyritic plagioclase,
K-feldspar - and patchy pothite;
matrix mostly spherulitic with
minor  myrmekite and  granular
allotrimarphic grains

WATSON
=618 m
«1 km@
=215 m
-mainly  crusscuts fretaceous

yranodiorite; to the northeast
is in sharp contoct with & §
wide zone of cale-silicate

-locel areas of quartz  fluarite
stockworz

~approximately 3w in dfometer
southwest in the rhyolite elasts
-country rock and andesite in 3
feldspar porphyritic matrix

-abundant  clusters of  randomiy
oriented discs of andesite [mix-
ing of Magmas)

-rare

-chlorite, calcite, sericite weak
alteration

-glomeroporphyritic with phena-
¢ryst  euhedral plagieclase, K
~feldspar, embayed quartz; fel-
sic graphic texture matrix

-trace molybdenite
-fluorite-bearing samples con-
tained 920 ppb gold

PRIMROSE

-457 m
-8 km 2
-2057 m

-intrudes Precambrian metasedi-
mentary rocks ta the north and
south, Cretaceous granodiorite
and granitic rocks to the west
and to the east ip contact with
Tertiary volcanic rocks

~traces of open space fillings of

touragline, calcite and Fluerite
were found in the talus slope
redr the nrot outcrop northern
contact

-two blocks of granodiorite with-
ir the ceatre of the intrusion
anrd 2 small roof pendant; small
area of marble near northern
contact

=brecciated flow banding along
mortheast contact with the Ter-
tiary volcasic rocks

-chlorite, sericite

-homogeneous hody of crowded por-

phyry; anhedral to  sybhedrsl
crystals of sanidine, plagio-
clase and embayed quartz, pseu-
domerphs of amphibele are pres-
ent closer to contact; matrix
shows piletaxitic to flow banded
textures closer to the contact;
matrix felsic-fine-grained allo-
triomorphic granular testure




TABLE 2
SAMPLE 1-36 101 E-16 X-19 105 86 87 L 48 51 52 76 57 14 15 108 53 57 59
MAJOR OXINES [weight percent]
siog 76.51] 7h.A7) 77.90)  6B.ok)  P4.BG|  7E.84) 96.77| 96.51) pr7.rg) 76,860 75.81] 77.84|  77.687] 73.56] 71.92] 7h.s59)] 66.35] 76.11) 78.62
Alz07 13,64 13.491 12.92f 1k.86| 13.69] 13.69| 13.49| 13.57] 1z.92] 1z2.99] 12.57 12,78 12 35 13.39| 1s5.52] 12.88| 14.59) 12.62| 12.78
Fez03 1.46 1.8z 1,05 3.38 1,62 1.64 1.41 1.68 1.30 1.48 1.43 0.73 0.78 2.10 1.97 1.05 3.75 1.0 1.77
e 0,12 0.12 0.09 0.47 6.03 0.06 £.10 0.05 0.01 0.08 0.03 0.03 0.02 0.05 0.07 o.08 0.45 0.06 0.16
Cal 0.49 0.49 0.19 1.80 0,52 0.11 0,05 0.06 0.23 0.24 2.31 0.07 0.05 0.36 6.09 O.2h 1.56 0.37 0.58
Napo 4,17 3.87 3.09 3.94 [ 3.49 2,87 347 4,62 4,37 4,36 2.20 3,66 L.l 6.46 3.70 i, 70 4,12 2.8%
K20 h.os 5.12 5.09 5.3% Lok 4,5k b.91 4,41 4,87 bzl b,72 5,61 4.h8 4,76 3.20 4,68 3,60 4,80 3.66
Tioz 0.05 0.13 0.10 0.23 0.08 D.07 ¢.08 0.07 0.08 0.06 0,06 0.13 0.07| -o0.11 0.12 0.07 0.33 0.08 0.10
P205 0.00 0,00 0.00 o.08 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0,00 0.00 0.00 6.00 0,00 0,02 0.00 0,00
¥no 0.05 0.09 0,00 0.05 0.05 0.0k 6.01 0.07 0.00 0.01 0,03 0,00 0,00 0.13 0.01 0.00 0.0 0.01 0.03
TOTAL 100,79 99.84[ 100.56| 97.47] 100.44] L0041 99.83] 100.02[ 1o0.70| 100.82] 99.40| 99.50[ 99.186[ 99.17 99.u8j 97.20| 95.B1; 99.72| 100.69
MINDR ELEMEHTS [parts per mitlion]
Ba* sk, |1z90. 595,  |1839. 488, 583. 663, 537. 150. 85, 16. 5l 33. 608. {1014, 146, (2171, 219. 230,
cr 20, 20, 20, 20, 30. 30, 30, 20. 20. ao. 20. 20. 20, £0. 30, 30. 30. 30. 30.
r 88, 147, 114, 206, 175, 11k, 146, 124, 139, 140, 137. 316, 141, 209. 2bdy, 152, 264, 130, 131,
Sr 109, 98, 27. 24, 60, 0. 30, 110. 0. a. 0. 7. . 22, sl 7 243, 18. ug,
Rb 121, 183, 187, 136, | 161. 136, 151, 131. 177. 147, 147, 230, 161. 3, g5, 138, 86. 185, 170,
- Y g, 30. 26, 26. a6, 29. 25, 8. 29. ak, b, iy, 3s, a8, 36. 48. 25, 36. E5,
> la £9. 83, £2. 57. 8L, g1, 78. 71. 63. 73. 79. 128, 7. 89. 65, 89. &1, BG. 69,
n 207, 9T 37. 4s, 77, 52, 87, gl. 79. 25, 88, 6. 30, 529, 173. 101, 126. 764 98,
Ni 12, 1. 8. 0. 3. 17. 1, 3. 10, G, 16. 0. 0. 3. 13. 18, 0. 9. 7.
NORMATIVE COMPOSITION [weight porcent]
] 35.25] 31,28 39.71) 2ég0| z8.7z2l 3g.sa| mi.iz| as.z7| swesa| se.syl 32,03 4362 39.Mk| 28,950 21.931 35.53] 21.72) 33,01 Lé.,23
c 1.49 .69 1.97 .93 .04 2.82 1.37 2.58 .61 .36 2.97 1,40 .28 1.17 1.1z 18 3.06
cw 23,78 30.41] 29.97) 26.78| 29.13| 26.78| =29.13) z6.11| =28.62 =7.13] 2B.10| 33,38{ 26.74| =2B8.45 19.05) 28,51) 22.36| 28.500 21.53
AB 35.02| 12.87] 26.03| .37 37.7i| m9.ud) 26,360 29.3%  93.78| 36,71 37,13 18.73| 31.25) 37.96] 55.00| 32,24 L1.75| 34.99) 23.98
AN 2.41 2.l .9k 7.65 2.57 54 .25 .20 1.13 1.18 .78 .35 .25 1.81 b5 1.23 7.99 1.76 2.86
DI .16 .06
BN .23 .30 .22 1,21 .07 W15 .25 .13 .03 .20 .08 W05 13 .18 Wl 1.18 Az L40
£ .58 1.33
W0 W23
RU A1 11 Az .06 .0l L4 .08 .08 .08
MT Ll 274 .03 .12 .33 W95 .39 2.79 O
IL ,10 .25 .02 .65 .15 .13 .01 13 .07 .05 .01 .02 .21 .23 .01 .66 .19
CR .n .02 .03 .01 .02 .02 .02 .02 .02 03 .03 .02 .03 .13 W22 .03 .01 .ol .02
HM 1.45 1.33 1.05 1.56 1.49 1.41 1.35 1.29 1.47 -035
AP .19 17 03
PO .03




a. Flow banded porphyritic dacite with alternating b. Photomicrograph showing pilotaxitic texture with
K-feldspar and spherulite-rich iayers; I[daho a weak flow fahric subparalle! to mafic pseudo-
plug {stained rock specimen at left: thin sec- morph after amphivele; Primrose plug.
tion under crossed nicols at right),

€. Brecciated flow bandad rhyolite; Central plug d. Porphyritic rhyolite with euhedral albite, and
{stained rock specimen at left, thin section minor K-feldspar, amphibole and pyroxena pheno-
under crossed nicols at right). crysts; Folle plug (staimed rock specimen at
left and thin section under crossed nicols at

right).

e. Crowded porphyritic rhyolite  with embayed f. Photomicrugraph of a plagioclase phenocryst sur-
quartz, albite and K-feldspar phenocrysts. The rounded by a patchy perthitic overgrowth: Reid
albite phenocrysts are surrounded by an over- plug.

growth of K-feldspar; Central plug (stained rock
specimen at left, thin sectian under crossed
nicels at right),

Figure & a-n

Petrographic variation in Skukum rhyolite plugs.
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9. Spherulitic rhyolite; Carbon plug [stained rock h. Photomicrograph of spherulitic rhyolite; Carbon

specimen at laft, thin section under crossed plug.
nicols at right),

i, Photomicroarapn  of graphic texture around & j. Phetomicrograph of 4 cluster of graphic texture
feldspar phenocryst; Primrose plug, in a felsic allotriomorphic granular malrix;
Carbon plug.

k. Photomicroyraph of a miarolitic cavily partially 1. Photomicrograph showing propylitic alteration -
filled with late stage quartz; Carbon plug. epidate, chleorite and sericite; Folle plug.

Figure 4, a-n {cont'd)
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m. Photomicrograph of microlitic groundmass of fel-

sic composition with phenocrysts of K-feldspar
preferentially leached out and replaced by sec-
ondary calcite; Carbon plug.

n, Photomicrograph of & cavity partially filled

with radiating ruscovite crystals: Carbon plug,

Figure 4, a-n (cont'd)

This photograph shows an andesite dyke intrusive
into rhyolite magma. The andesite probably crys-
tallized at a faster rate than the rhyalite and
consequently the dyke was fractured in a britt]e
manner into disc-Tike fragments of andesite in
rhyolite,

c. Folded or crumpled andesite dyke suggests dyke

intrusion into rhyalite hefore complete solidi-
fication of the rhyelite.

Figure 5, a-d.

d. Andesite dyke with angular rhyolite inclusions
suggests dyke intrusion into completely solidi-
fied rhyolite,

Magma mixing in Watson plug.




cording to the Irvine and Baragar (1971) classifica-

tion scheme, the rocks are calc-alkaline rhyolites of
the K-poor series with the exception of two samples,
which correspond to the calc-alkaline dacite in the

average Series.

Harker diagrams for major oxides (Cal, Naz0, Ko0,
Tibs,, A1203, Fa, 0- ) of the Skukum dintrusives are
piofted Sn'Figufe 6 a and b. 5105 content ranges from
64 to 79%. Most of the variation diagrams show negative
linear trends with scatter, with the exception pf Ko 0
and NaEO plots which show considerzhly more scatter and
no obvious linear trends. Harker variatian diagrams for
trace elements {Figures 7 a and b) show less apparent
linear trends with a much higher degree of scatter than
the major oxide variation diagrams. Sr, Ba and Zr plots
show negative linear trends and Rb shows a positive
linear trend. Variation diagrams for B8a and Sr using
Al,07 as the abscissa are plotted in Figure 7 lc. Both
diagfams exhibit positive linear trends with some scat-
ter. A sample from the Central intrusive was chesen for
rare earth element (REE} analyses because of its unusu-
ally low Sr concentration. The aralyses are listed in
Table 3. A plet of REL atomic number versus rock/chond-

rite concentrations is shown in Figure 8. The chondrite

-normalized values are relatively low, ranging from 3
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to 35 times chondrite. The pattern shows slight light
REE enrichment, a large negative Eu ancmaly and a
slight positive Yb anomaly {the latter probably due to
analytical uncertainty).

TABLE 3

Concentrations of REE, Th, Hf and Sc in rhyolite from
the Central Intrusive (Sample #48)

CHONDRITE-NORMALTZED

ELEMENT CONCENTRATION VALUES OF REE
(ppm)
La 11.578 35,08
Ce 26,254 29.83
Sm 2.985 16,49
Eu .203 2.94
Tb L658 13.99
Yb 3.788 15.94
Lu .513 15,09
Th 16,970
Hf 5,635
Sc 3,195
a3z | - Ti 02
0z4
o .
[N a
- U. S LTS
oce Fd L L4 .'
» ‘.
oon
- Aly Oy
15.6C . o
1400 =
b . ‘!:A <
T 200 - . [
; 1200 - * .
B
O oo —
a0 Fe, 0y
»
320
240 o
- - s .
180 . S
268G a* -:
Q0T eemo | 7le0 | 744D 7720 8100
CH Sidy in wt%

Legend for Figures 6 and 7

® Skukum intrusives
A Benpett Lake associated dykes
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Trace element Harker and variation diagrams for the
Skukum and Bennett Lake intrusives.

CHEMISTRY (INTERPRETATION)

Scatter in the variation diagrams can be attrib-
uted to the following: L) the presence of phenocryst
phases contained in most rock specimens; 2) alteration
in some samples and 3} the presence of perthitic inter-
growths (and hence unmixing) observed in many thin sec-
tions, specifically affecting the degree of scatter in
the K50 and NaaQ plots.

The major trends are in accord with the expected
trends in a cogenetic suite of igneous rocks: a de-
crease in Alx0sz, Cal, Fep0x and Ti0, with increasing
510y content. "These trends indicate the fractioral
crystallization of at Teast two phases, a calcium feld-
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spar and a mafic phase. The Ba and Sr versus A1203 var-
iation diagrams both show a positive lipear "trend
illustrating the fractionation of both K-feldspar and
plagioclase respectively (Hanson, 1978). The REE analy-
ses support the preposed conclusion that the rhyalites
are derived by fractional crystallization of feldspar,
characterized by the negative Eu anomaly. The low
absolute light REZE concentrations cannot be explained
by major phase fractionation. It can however be ex-
plained by the crystallization of minor phases such as
fluorite {Deer, Howie & Zussman, 1977), monazite or al-
lanite (Miller & Mittlefehldt, 1982} which tend to
cancentrate light REE into their crystal lattice, Frac-
tional crystallization can explain the chemical trends
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Figure 8.

Cheondrite-normalized values of REE for a
sample {#48) from the Central plug.
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TABLE 4

Formation Dykes Ring Dyke
Member
Specimen No. 29028 30088 49018 49028 A903E 53168  $706b8 250218 | 13147 95017
MAJOR OXIDES (welght per cent)
siap P F T S P | 74,3 75.5 74.7 74.9 76.4 78.2 73.3 6.5
Aoy ... L iz 13 135 13.2 13.4 13.4 1.4 11.6 15,1 15.0
FepGy . . . .. L32% ! FRED 1.0 7 57 1.1 52+ -8
Fel = L. .BR ] j47 5 7 1.07% . K 2.5 1.3
Mgd L .5 5 i5 s 5 .5 .5 5 -3 -3
a0 L 3 .2 i3 .1 .3 .5 .3 & -2 1.2
NHBU 3.6%% 4 32544 45 4.7 L33k 408 2.52%4  4.58%1 5.0
Kf [P 5.1 344 5.0 5.0 3.5 3.4 5.2 4.8 3.9
ooy ... .12 .13 i15 13 13 .19 .13 .13 -14 .20
PaOs Lo .05% 02 o5+ .02 02 .05% 02 .05% 03
TP BT .03 Lo3 .02 oz .05 .03 oL -03 -05
€6, e e e 1 : 1 1 2 1
wo oL 4 . 5 4 G -
1hraL 99,1 3 100.5  106.5 98.1 §9.0
i
MINOR ELEMENTS (welght per cent excupt Ebr b and Ga in ppm)
—

Ba . ... 012 .G0BE L0062 L0DR L0081 .03 0078 088 12 .22
Cov v v v v NF¥ BF NF NF NF NF KF WP NF NF
Crov v oo HF 3 WF NF nF NF i KF NF NF NF
o oo L0062 .00BY .o11 .012 0093 L011 0071 0057 L3074 022
L 1] 24 30 50 4“0 15 04 W0 46 a7
Beo.oLo. ... NF NF KF NF NF KF N¥ Ny NF NF
Poooooo. o s 19 25 24 21 18 21 31 2 9
Se ... N¥ HF NF BF NF NF NF NF HF NE
Bro.oL . KF N NF Bk KE RUGY XF L0 .04 0%
VoL 33 NF . ang NF NF .02 HF 007 KF NF
L2 S L0323 047 2039 027 031 025 .036 BaG -azs 03
Normative compesition (molecular per cent)l
Quartz . 28.977 26.280 39.864  27.435  25.155 32.047 12,580 39,782 21.131
Carundum . - 038 00 4.634 L2644 .00 1.88 1.768  1.750 4Bt
Orthaclase . . . . 190,370 30.582 2L.101  29.582  29.587 21.014 20.675  31.294 23.320
albite . . . . . . [35.834 ap.0s2 I0.618  40.414  42.219 39.464 41.538  23.021 45. 384
Anorthite . . . . | 1.18B8 932 ¥.21% 431 688 2.186 1.463 1.686 5.821
Diopside . 00 004 .qn .0n L3562 .ao .00 .00 Nl
Hedenbergite . .03 .60z .00 .00 L226 .00 .00 .00 .00
Enstatite . . . . | 1.419 698 1.448 690 509 1.403 J7100 1,405 1.3%6
Fervesilite . . . | 1,060 L3957 A7 W0 118 1.027 .00 .898 1.170
Forsterite . 00 .00 o6 G0 L0 .00 .00 .00 .00
Magnetite 342 848 581 1594 732 605 742 353 LBab
Iimenite . .. 171 L184 .21% Llal 181 . 269 L1586 . 184 L2182
Hepatite . . . . . .an .an .00 L] 06 o0 L 283 R4 .00
Apatite . . 07 EH L1108 021 021 106 022 .107 - 064
Normati v

colour index . . [ 2,98 2,13 2.456 1.87 2.33 3,307 1.93 3.040 3.792
Hormative

plagicclase . . | 3.21 2,279 $.822 1.0% 1.602 5.26 3.4l £.81 11.37
‘Normes catculaled by the computer at the

Geological Survey af Canada using program no. Co04C:. ( Lamber‘t ,] 974} .

obsarved as well as the low Sr concentrations. However, In and Til0p which both have significantly higher

partial melting of an already depleted source rock with
residual plagioclase will alsn explain the patterns ob-
served {Alburquerque, 1977). ‘

DISCUSSTUN OF SKUKUM AND BENNETT LAKE COMPLEXES

The Bennett Lake complex and Skukum complex rep-
resent similar Tertiary volcanic events [Figure 3).
Both volcanic complexes may thus be associated with

similar wmagmatic reservoirs., The ring and related dykes
associated with the Bennett Lake complex may then
display similar petrography and chemistry to the Skukum
rhyolite intrusives,

Similar wineraloqy and textures are
both the Skukum and Bennett Lake

observed in
rhyelites “(Lambert,

1974}, The major and trace elements and normative com-
positions of two ring dyke samples and eight related
dyke samples of the Bennett Lake complex are shown in
Table 4 and Figures 6 and 7.

Both the Skukum and Bennatt Lake rhyolites lie

along similar correlation trends with the excéption of
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concentratiens in the Bennett Lake complex. The differ-
ence in these trace element data are consistent with
the hypothesis that the Bennett Lake complex rhyolites
were derived from a slightly different fracticnating
process or magma reservoir than the Skukum rhyolites.

CONCLUSION

Petrographic and geochemical characteristics sug-
gest that the Skukum high level rhyolite intrusives
belong to one cogenetic suite of igenous rocks {dacite
to rhyolite). This conclusion supports the model that
the rhyolites may represent late asscciated ring frac-
ture intrusions related to a caldera event. Relatively
low Cal and MgQ and high 510, and anomalously low Sr
concentrations indicate that the rhyolites formed from
a highly differentiated magma. If the rhyolites are a
result of fractional crystallization of a less differ-
entiated magma (dacite), the fractionation of K-feld-
spar, pilagioclase and another mafic phase or accessory
phase is needed to explain the observed trends. Partial




melting of an already depleted source rock with resid-
ual plagioclase may also explain the trends seen. Ac-
cording to the trace element data, the ring and relat-
ed dykes of the Bennett Lake complex show that thay
ariginated from a slightly different fractignating pro-
cess than the Skukum intrusives.
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WHITE CHANNEL GRAVEL OF THE KLONDIKE

D. Tempelman-Kluit

Geclagy Secktion
D.T.AM D,

Whitehorse, Yukon

INTRODUCTION

The White Channel Gravel of the Klondike 1is an
unconsolidated gravel praserved as erosional - remnants
lying on rock cut benches abave younger streams. [Tt
cantains important ceoncentrations of gold, and eroded
parts of the gravel are the likely source of igold in
the newer gravels of streams cut through them (e.q.,

Bonanza, Eldorado and Hunker Creeks).

The purpose of this note is to point out that the
base of the White Channel Gravel and the bedrock below
it are altered and that this alteration coincides with
the gold Jocalized 3in the sediments, Groundwater
flowing through the gravel may have precipitated the
gold and produced the alteration of gravel and bedrock.

Previously, gold in the White Channel Gravel has been
considared a fossil placer concentration.
Descriptions given here are based on a bhrief

examination of the White Channel Gravel at Dago Hill on
Hunker Creek {Figure 1), in the placer workings of Mike
Stutter and Ben Warmshy (Figure 2).

The White Channel Gravel was mapped and named by
McCornell {1305, 1907) and his descriptions are so
conplate that no comprehensive study of these gravels
has heen done since. Gleeson (1970) examined the heavy
mineral distribution in gravels of the Klondike,
including the White Channel Gravel. Boyle {1979) gives
a readily accessible summary of the Xlondike . district
which places the White Channel Gravel in its qgeological
context,

Figure 1
View up the valley of Hunker Creek from above the
North Klondike River. Note the rock cut bench wvis-

ible on the left Timit (right side in this view) of
the creek. On this bench are 50 m of White Channel
Graval. The modern stream is incised through this
fossil gravel deposit, Dage Hill is in the middle
distance.
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WHITE CHANNEL GRAVEL

The White Channel Gravel at Dago Hill is
of the unit generaily. It is a strikingly
deposit of poorly stratified to massive,
gravel and minor sand about 50 m thick
Boulders and pebbles of subangular

typical
uniform
unsarted
{(Figure 3).
quartz, slabby
of
af quartz,

boulders of schist and gneiss, and locally boulders
matrix

quartz porphyry are enclosed in a

Figure 2
Aerial view of Stutter and Marmsby's workings in
White Channel Gravel on Dage Hill. The vertical
face is of npearly 50 m of White Channal Gravel and
the flat surface in the bottom of the pit 1is the
cleaned bedrock surface,

Figure 3
Closer view of White Channel Gravel in the face of

the pit on Dago Hill. The view is of 35 m of grav-
al. Mate the poor stratification and the absence of
finer-grained members in the massive unsorted grav-
el.




muscovite and rock fragments (Figure 4}. Quartz

ders predominate over the schist and gneiss while
quartz porphyry is only locally important. The
is hemagenous and  generally lacks discrete beds
sand, althaugh sands are locally abundant in the

‘ﬁ&

Figure 4

White Channel Gravel is made wup of sub-angular
guartz and gneiss c¢lasts in a matrix of coarse sand
that contains quartz and muscovite, The gravel s
not indurated but stands up well because it is per-
manently frozen.

part, Clasts are locally imbricated, but generally show
no preferred orientation. The qravel is dominantly
clast-supported, Boulders are generally less than 50 cm
across and are moderately- to poorly-rounded.

DEPOSITIONAL ENVIRONMENT

The main facies, horizeontally bedded, clast-sup-
perted gravel, represents facies Gm of Miall {ed.,
1978). Cyclic units, ranging from clast-supported te
matrix-supported gravel (facies Gm to facies Gms of
Miall), are seen Tecally, but fining upward sequences,
characteristic of more distal or downstream parts of
river systems, are rare. The White Channel Gravel
represents proximal channel Tag and bar deposits of a
gravel -dominated braided stream of the Scott type of
Miall {ed., 1978). The gravel was laid down near the
headwaters of a generally aggrading system bacause its
clasts are locally derived and none are demonstrably
more than 20 or 30 km from the source. The concen-
tration of guartz in the White Channel Gravel and the
relative underpcpulation of the less resistant gneiss
clasts indicates slower accumulation rates than present
stream gravels.

The valleys in which the White Channel Gravel
formed, ancestral Hunker and Bonanza creeks, were about

1.5 km wide near their confluence with the Kiondike
River and narrowed upstream to about 150 m., Strean
gradients were gentler than those of the present

streams, {i.e. 1% for the lower 10 km of Bonanza Creek
vs. 0.6% for the White Channel over the same stretch),

bout-

the
gravel
of
upper
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McConnell (1905) mapped remnants of the deposit and his

cross-sections (Figure 5) show the relation of the
White Channel valley to the younger stream,

i Huek,

b NErowwe yriref.

e Forracy writeels. Seales— 00 Feet o 1 inch,

Lo White yrarvdds,

. A Wiite Channed grainds,
oo Dot graeds, !

S Kiloadeke sehiats,

LIENENALIZED SECTION AUHoss BoNanzd YALLEY pelow BLoviua Folis.,

Figure 5
McConnell (1905) worked out the relation of the
present. stream valley to that in which the White
Channel Gravel was laid down, He considered the
gold in the White Chanrel Gravel to he the first
fluvial concentration from lodes in the <country

rocks. The modern streams incised through the White

Channel thus contained the second concentrate of
gold.
AGE
The White Chanrel Gravel contains no plant and

animal remains. Its age is unknown and only broadly
limited stratigraphically. It formed in response to a
general rise of base level in the Klondike. This base
level rise preceded faulting that produced the Tintina
Graben and that rejuvenated streams to initiate down-
cutting. Normal faulting to produce the Tintina Graben
may be Fligcene on the basis of scarp retreat rates
(Tempelman-Kluit, 198G). The youngest cilasts in the
White Channel Gravel are of undated quartz porphyry
that is most likely Eocene or younger on the basis of
lithologic correlation with similar rocks on Mt,
Tyrrell - 50 «&m to the southwest, The White Channe?
Gravel is therefore no older than Eocene, no younger
than Pliocene and most Tikely late Miocene or Pliocene.

ALTERATION
Two related features, its white colour and its
intense alteration, are unigue and remarkable in the

White Channel Gravel. The White Channel Gravel contains
clasts of the local country rocks as do the present
streams, with a moderately higher proportion of quartz,

but in the new streams the gravel is medium grey in
contrast with the White Channel Gravel. The white
colour results partly from the higher proportion of
detrital quartz, but also from leaching of some of the
dark-coloured constituents. Evidence of leaching by
groundwater 1is preserved in the form of Jlimonite
-stained fronts seen lacally in the gravel.

Schist, gneiss and feldspar porphyry clasts in
the tower five m of the White Channel Gravel are

generally altered so that they disintegrate and crumble

upon thawing. In contrast, boulders of the samne rack
types higher in the gravel are hard and resistant and
do not disintegrate upon thawing, but can only be




broken with a hammer. The alteratian is a pervasive
replacement hy clays of the feldspars and micas in the
clasts and matrix of the gravel. Alteration is so
complete that schist and porphyry clasts, which must
have been hard when deposited, are now soft clay that
preserves original fabrics, but which disintegrates
upon thawing. The boulders are doughy or pulpy, and
when they are hit with a hammer the fmplement
penetrates the clasts instead of breaking them (Figure
6). Boulders of white vein quartz in the gravels of the

present streams are hard and difficult to break. The
same quartz boulders in the White Channel Gravel
commonly disintegrate on the first blow of a hamner,

Apparently, they have lost cohesion by removall of minor

amounts of silica along crystal boundaries ahd other
incipient fractures, Similar mobilization of quartz
from sand-sized quartz grains may have occurred

extensively, but is hard to document,

Figure 6
White Channel Gravel at the base of the working
face in the Dage Hill pit is strongly altered;
feldspars in the gneiss boulders are changed to
clays and feldspar in the matrix is similarly al-
terad. The gneiss ¢lasts are so soft, when thawed,

that the hammer penetrates the boulders. Further up
in the gravel deposit, the same boulders are
unaltered and break apart like normal water-worked
boulders. Quartz feldspar porphyry boulders show
the same penetrative alteration near the base of
the White Channel.

The contact between bedrock and gravel is planar
and subherizontal with relief of less than a metre in a

hundred metres (Figure 7). The bedrock, for several
metres below the White Channel Gravel, 1is invariably
strongly altered and upon thawing it too turns to &

soft, incompetent ¢lay for which the term bedrock s
fnadequate. Where the rock was schist or gneiss, it has
become a yellowish mixture of quartz and clay that
faithfully retains the fabric and texture of the parent
rock until thawed {Figure &). Where the rock was
graphitic quartz schist (Nasina Quartzite), it became a
mixture of quartz and graphite without new minerals,
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but lacking intragranular cohesion so that it breaks
down readily upon thawing (Figure 7). Veins of white
quartz in the "bedrock” show the same lack of strength

seen in quartz boulders of the gravel and break
when hammered.

easily

Figure 7

This trench through bedrock on

Dago Hill
the relations between the White Channel Gravel
bedrock, Note that the contact is abrupt and planar

exposes
and

below the
are both

with only slight relief, The bedrock
contact and the gravel above the bedrock
strongly altered.

The alteration of the White
the bedrock is an example of the
associated with precicus metal wvein deposits as an
alteration cap (Buchanan 1981, p, 252), Such caps
consist of any or all of the minerals alunite,
sericite, illite, kaolinite, montmorillonite and other
clays and are found above the precious metals 1in many
vein occurrences, The most intense alteration 1in the
White Channel Gravel 1is along the bedrock-gravel

Channel Gravel and
low pH assemblage

interface in the Tower five metres or more cof the
gravel and the upper two or three metres of bedrock,
and the alteration envelope 1is subhorizontal and

follows this contact.

GOLD

Gleeson {1970} showed that gold is restricted to
the lower two or three metres of the White Channel
Gravel nearly everywhere., He did not test the
concentration of gold in the bedrack, but presumed it
to be confined toc the upper metre or so of bedrock.
Gold in the White Channel &ravel ranges from fairly
coarse, rough nuggets, flakes and wires to finer
particles. Crystalline and feather gold is common
(Figure 9}, and some gold encloses or includes quartz
grains or crystals. -Most gold is seen only after
processing and recovery, and because of mechanized
bulldezer and sluice box techniques of working the
gravel the metal is rarely seen in place by the miners.
Relations of the gold to its gravel and "bedrock" hosts
are therefore speculative. During early hand mining,
gold was seen in place, but its relations were rarely
described, McConnell {1905, p. 62) mentions a boulder,
in gravels that are probably coeval with the White
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Figure 8

"Bedrock" that forms the bench beneath the White
Channel Gravel is strongly altered, Although bed-

rock structures, textures and fabrics are pre-
served, the "rock" is so extensively altered by
clay replacement of feldspars and by guartz disso-

lution and reprecipitation that it has no cchesion.
These two views illustrate the disaggregation,

Channel Gravel and seen in workings on upper Miller
Creek, that was coated with dendritic geid.
GOLD CONTENT OF BEDROCK

Some 50 standard channel samples were taken and

assayed to test the gold content of the altered bedrock
and two samples of the altered gravel were taken for
comparisen. Each type of "bedrock" was sampled, includ-
ing white bleached types, limonite or  manganese
-stained varieties as well as black-graphitic kinds.
Samples weighed about four kg each. The samples were
taken fram the workings on Dago Hill so that only
freshly exposed material was collected., FEven so, the
“bedrock" was first scraped with a shovel to preclude
contamination. The "bedrock” samples are of the clayey
altered material from depths a few centimetres to 10
metres below the gravel-bedrock surface, although most
are from within three metres of the surface. Of the 50
"bedrock" samples, 36 returned undetectable amounts of
gold, the detection 1limit being five ppb. Of the
remaining 14 samples with detectable gold, the highest
had 305 ppb and others in decreasing order: 90, 40, 25,
20, 15, 15, 15, 15, 10, 10, 10, 5, 5 ppb. OFf 28 samples
from white clayey bedrock, i.e. altered Xlondike
Schist, all but three returned undetectable geld. Two
limonite-stained clayey samples out of 10 returned
values above detection limits; this includes the 385
ppb sample. Out of 12 samples of the graphitic rocks,
nine returned values above the detection limit, and it
seems this rock type, rather than the degree of altera-
tien, is related to the gold distribution,

The two samples of altered gravel were from the
Tower 60 cm of the White Channel Gravel immediately
above "bedrock". Quartz boulders and cobbles were
removed from the sample so only clayey and sandy
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Figure 9

Crystalline gold makes up a good praoportion of that

recovered from the White Channel Gravel on Dago
- Hill. This is a photograph of some of the finer ma-

terial on & lens cap that is about 5 cm across.

material was assayed. It was expected that these
samples would return the highest gold values hecause
the lower part of the White Channel Gravel is normal 1y
considered the best pay. Instead, one sample returned
45 ppb, the other less than 5 ppb,

Two conclusions are possible from these results.

First, the low results may reflect the absence of gold
in bedrock and gravel sampled, either because the rocks
sampled have anomalously low values or because these
rocks have generally low values. Alternately, the Tow
results may not accurately reflect the gold content of
the rocks because the samples are unrepresertative or
because the analytical method was not adequate, Because
sampling was done over a large area, from which gold is
actively being recovered, the first corclusion is
unlikely. Most probably, the standard method of assay-
ing whereby the sample is quartered several times after
grinding and only a small fraction is analyzed is an
inadequate method of treating such samples. Instead, a
method whereby the entire sample is assayed may be more
appropriate,

MODEL FOR ALTERATION AND GOLD PRECIPITATION

The bleaching, replacement of feldspars by
and silica removal from parts of the White Channel
Gravel and the "bedrock" are products of alteration,
probably by groundwater that flowed through the White
Channel Gravel above bedrock, This alteration probably
began while the gravel was deposited and continued
until the sediments froze in the Pleistocene. The ef-
fects of the alteration were probably concentrated at
the bedrock-gravel interface because water flow was
concentrated there. Alteration may be expected anywhere
in the gravel where groundwater flowed.

Because the gold is confined to the most strongly

clay,




altered part of the White Channel Gravel, a genetic
relationship between the alteration and the gqold seems
inescapable. This implies that the gold was deposited
from the same groundwater that altered the rocks, and
that this gold is a near-surface, Jlow-temperature
deppsit formed about the Pliocene. McConnell (190%)
considered the hulk of the gold in the wmodern stream
gravels to be a placer concentrate derived largely from
quartz veins in the country rocks. Boyie (1979} thought
that the gold of the present stream gravels had been
successively concentrated from the quartz veins, first,

in the oxidized zones of these veins, second, in the
White Channel Gravel and finally, in the npew streams,
Both authors implicitly considered the White Channel
gold a fossil placer.

The groundwater system speculated here for gold
deposition probably had two components (Figure 10). A
part of the precipitation percoiated into the country
rocks to form the general groundwater system., This

groundwater reacted with pyrite in the country rocks to
become acid, and it dissolved guld from the country
rocks. Gold content in the water may have been improved
by circulation of the groundwater to depths sufficient

to warm it. The remaining surface precipitation flowed
along the surface toward valleys where it formed
streams, Some of this water percolated into the UWhite
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Cross-section of the valley 1in which the MWhite
Channel Gravel was deposited, to illustrate how the
gold and the alteration may have been concentrated
from groundwater at the gravel-bedrock interface.
Surface precipitation splits into two parts. The
first percolates through cracks to become part of a
normal groundwater cell that rises to surface in
topographic Tows, This water dissolves gold from
the country rock and carries it perhaps as cyanide,
chloride ar thiosulphide complexes, all of which
are common in nature. Water that does not percolate
through the rocks flows along the surface and
through the permeable gravel. This second water
flow is so rapid that its chemistry remains normal.
The two currents move under the valley at the
permeahility contrast between gravel and bedrock
and here the surface flow buffers the gold-carrying
stream, causing precipitation of gold, alteration
of feldspar and mobilization and redepasition of
silica.
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Channel Gravel. Upon return to the surface, the deep
groundwater, now a gold-bearing, more acid fluid,
perhaps somewhat warmed, mixed with the cooler,
aerated, normal pH water flowing through the gravel
near surfazce. Mingling of the two wunderground streams
occurred at the White Channel - bedrock interface,
because much more water flowed through the gravel than

throuoh the bedrock so that the deep circulating regime
was overwhelmed by the surface flow. Mixing buffered

the deep circulating water, precipitating its gold and
forming the alteration,
IMPLICATIONS

If the gold and the alteration of the White

Channel Gravel are genetically related, and 1f ground-
water was responsible for both as suggested here, ideas
about gold-bearing gravels need to be reexamined, The
process postulated here does not require the presence
of high-grade Tode sources for the gold. In the Klon-
dike, lode sources are notoriausly few. This mechanism
does require an adequate suppy of gold in the country
rocks, but such a supply exists nearly everywhere as
gold is widespread in low concentrations. The process
requires sufficient time for gold to be mobilized from
a relatively large volume of country rock te the vadose
zone, and this depends on the rate of groundwater flow
and amount of gold carried in solution. Little is known
of flow rates, but there appears to be plenty of time.
High rates of groundwater flow and high gold solubility

may be more important to transport the gold than high
background gold concentrations in the country rocks.
Gold solubility is affected by the chemistry of the
transporting medium, fluid-residence time and by the
temperatures of the fluid.

In the process postulated, it appears that most
factors occur commonly, Thus, the groundwater flow
pattern is not unique, nor are source rocks with
background gold concentrations uncommon., Therefore,

gold must be transported and deposited from groundwater
commonly, if this mechanism cperates at all., What fac-
tors then determine whether gold will be deposited in
economic concentration? One is that depositicn must
occur in a sufficiently narrow zone to effect concen-
tration. This can be done where a well-defined porosity
and permeability contrast exists tec confine the zone of
buffering and therefore deposition. Another factor is
to let the process operate long enough without change
in the flow rates so that deposition will occur in the
same place. It is conceivable, for example, that the
precipitation stte might shift constantly with changes
in the groundwater flow rates resulting from variation
in the amount of surface fluid input and modification
of the permeability of the rocks. Such shifting of the
depositional site will effect only a redistribution,
but not a concentration of the gold.

A groundwater system, such as that under
eration, may also produce Tlode gold
Wherever circulating groundwater that has picked up
gold enroute returns to surface, is a target for
precipitation. To effect deposition, it is necessary to
reduce the gold solubility in the transporting fluid,
and this could be done by flooding it with neutral
water or otherwise changing the chemistry, For example,
if groundwater carrying gold flowed toward a fracture

cansid-
occurrences.,

or a set of fractures, the openings could become the
locus for precipitation and alteratien if the solution
carrying the gold is sufficiently buffered in the

fracture {perhaps by neutral water flowing through it




directly from the surface), Some  Klondike lode
occurrences, like the Lone Star and Vialet, which have
notoriausiy erratic gold distribution, may have formed

this way. Underreath the regolith of soil and broken
rocks that mantle hillsides are other potential targets
for deposition, and topagraphic lows are particuiarly
favoured in this instance.

The process postulated here may have operated to
deposit the gold known in other bench gravels of the
Klondike Plateau, such as those ahove Henderson, Black
Hills, Thistle, Kirkman, Scroggie and Barker creeks and
on the Sixtymile and Indian rivers.

Whether gold continues to precipitate from
groundwater in the new streams of the Klondike 1Ts
unknown, but the bulk cof the gold mined from the modern
creeks was probably placer gold derived from the eroded
White Channel Gravel, with possibiy a miror proportion
of “"electreplated” gold deposited for the first time.

Gold may be "growing" in gravels elsewhere, aven
in creeks from which there is no known production and
in which gold has not yet been found. The process
postulated precipitates gold at distinct sites below
the surface and may not deposit the metal close enough
to the surface to be detected in prospecting with a
pan. Particularly favourable for prospecting are creeks
with a considerable thickmess of gravel through which
water flow might be concentrated in a zone, normally at
the base. Many Klondike streams satisfy this condition,
but have not been adequately tested near bedraock
because of the difficulty of getting down to the base
af the gravel. Some streams that appear to satisfy the

conditions of the model are left-limit tributaries of
White River, like Katrina, Kennebec, Calidonia and
0'Brien creeks.

79

ACKNOWLEDGEMENTS
The writer is indebted to Mike Stutter and Ben
Warmsby for an introduction to Dago Hi1l and for free

run of their ground to study and sample the White Chan-
nel Gravel and bedrock. Grant Abbott provided a clue to
the mode? proposed here during discussions in the early
stages of this study.

References

BOYLE, R.W. 1979. The geochemistry of gold and its
deposits, Geol, Surv. Can.: Bull. 280,

BUCHANAN, L.J. 1981. Precious metal deposits associ-
ated with velcanic envirorments in the Southwest, p.

237-262: in Relations of Tectonics to Ore Deposits in
the Southern Cordillera; W.R. Dickinson & W.D. Payne,

editors; Arizona Geological Society Digest, Volume
X1V,

GLEESON, C,F, 1970, Heavy mineral studies in the
Klondike area, Yukon Territory; Geol. Surv. Can.;
Bull, 173,

McCONNELL, R.G. 1905, Klondike District, Yukon
Territory; Geol. Surv. Can.; Summ. rept. for 1903,
Vol. Xv-A, p. 3497,

McCONNELL, R.G. 1907, Repert on gold values in the
Klondike high level gravels; Geal. Surv. Can.; Pub.
Na. 979 (includes Map 1011),

MIALL, A.D, ed. 1978, Fluvia? Sedimentology. Can. Soc.

Pet, Geologists, Memair No, 5, 859 B

TEMPELMAN-KLUIT, D.J. 1980, Evolution of physiography
and drainage in southern Yukon; Can. Jour. Earth.
Sci., Vol. 17, No, 9, p. 1189-1203,




"'—-\o
! ‘\
l ..7 INDEX OF NTS MAP AREAS IN YUKON
I . SHOWING MAIN ROADS, SETTLEMENTS
) AND MINING DISTRICTS
1
S
IOLD CROW gy R
K PELEBAL
_—: ‘_':_‘---—:éG_LER - -g] o 50 S(l::oLE 150 200
POHCUP!NE F? - —«— =?=
et/ ITRAILR
::G : F’\‘( ssesen MINING DISTRICTS
/ _,’6 ..--' |06' i ROADS
: . : (
:0GILVIE R, Q&:.‘;‘i\(’ WIND R. © Conake )
IC 8 S | S [\ "SONNET
S RN ) : \:PLUME L
Dawsoy 8 asH A

: : ‘B
| " CREEK *NapALEEN \

: EX
e “NIDDERY .;i'nn

LAKE

MAYQ : .
LANSING :

,a'r’q riades
l-"?'w K - .:LJ.

GLENLYON : | () 5
STAY R

LAKE

FINLAYSON? FLA'T\I 95

© WOLF CoAL RNER ABlCHE
L RIVER
a————

- —

WATSCN _AKE
o

80




SUMMARITIES OF ASSESSMENT WOR K,
DESCRIPTION OF MINERAL PROPERT It s,

AND MINERAL CLAIMS STARAKED I'N 1981

The reports and summaries of work dons are keyed to a set of maps which are reduc-
tions of the 1:250,000 tepographic maps of Yukon., The maps show three features in relation
to the topography. They include the location of krown mineral ogccurrences with a key nam-
ing them. The key also gives the most recent literature reference describing the occur-
rence. The maps 2lso show the areas coverad by mineral and placer claims in good standing
and the areas covered by leases to prospect for placer and coal. Mineral c¢laims staked
during 1981 are distinguished from those located earlier to emphasize areas that will focus
future exploration, The claim information derives from the maps of the Supervising Mining
Recorder, D.I.A.N.D., Whitehorse. Finally, the maps indicate secondary access ropads and

winter tote trails.

The maps are ordered according to the National Topographic System and the work sum-
maries and records of new staking also follew this order. Thus, each map precedes a sec-
tion describing exploration activity within that area. FEach report on a praperty includes
the National Topographic System reference number keying it to the re]evanﬁ 1:50,000 scale
map-area. The number beside the NTS relates to the property location on the index map.
Latitude and longitude further define the location. The name reported is that given by the
original discoverer or staker; it may not match that of the present claims. Repetitiaon of

names is avoided by assigning a unigue name where the claim name is not diagnostic.
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LA BICHE RIVER MAP-AREA (NTS 95 ()

General Reference:

GSC Map 1380A by: R.J.W. Douglas,
1876.

NO, PROPERTY REFERENCE
MAME
1 POOL Barium Vein Dccurrence
2 TROPICAL Barium-Lead-Zinc Occurrence
3 BEAVERCROW D.T.A.N.D. Files, Log of SOBC
Shell Beavercrow Weil K-2 (Drill-
ed 1963}
4 TING D,1.A.N.D. (1981, p. 131)
5 VISTA This Report
6 DUFFY This Repart
7 THOR This Report
VISTA Unmineralized Source: Summary by P. Watson frem assessment report
Silver Standard Mines Limited; Target 090846 by R.R. Culbert.
E and B Explorations Limited; 95 C 5 (5}
Welcoma North Mines Limited; {60°23'N,125°50'W}

Malabar Silver Mines Limited
References: U,1,A,N,D, (1981, p. 131).

Claims: KID 1-8; VISTA 1-16; SID 1-6

Source: Summary by P. Watson from assessment

090872 by D.G. Leighton,

Current Work and Results:

Description:

The THOR claims were staked in 1980. They are un-
derlain by lower Paleozoic sediments that have been
intruded by a mainly syenitic alkaline complex. Several
faults cut through the area. A large belt of impure

report Timestone and 1imy argillites occurs west and rorthwest
of the syenite fntrusion and contains some scattered
Pb-Zn mineralization,

Current Work and Results:

During 1980, 44 m of IEX boring, in 12 holes, was Approximately 120 geochemical samples were col-
completed to test the bedrock below altered radicactive lected, fncluding stream sediment, soil and rock sam-

showings at the surface on the KID claims.

Core was ples. Analyses fer U, Th, Pb and Zn were reported.

logged radiometrically in the field, rather than as-
sayEG. dkk ik
Frdk Ik
1981 MINERAL CLAIMS STAKED
THOR Lead, Zinc )
E and B Explorations Limited; 95 C 5 7) DUFFY 75 E 374 o §6)
Silver Standard Mines Ltd.; (60°25'n,125°56 W)  VU- Legare et ai (60°01'N,125°29"W)

Welcome North Mines Ltd,;
Malabar Silver Mines Ltd.

Claimg: THOR 1-27

Claims 1981: DUFFY (6); ROD {3); TRACY (4); KATHY (6)

khkEkhkkA
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COAL RIVER MAP-AREA (NTS 95 D)

General Reference:
1969,

G5C Map 11-1968 by: H. Gabrielse,

NO. PROPERTY REFERENCE
NAME

1 GUSTY Gabrielse & Blusson {1969, p. 16)

2 MEL This Report

3 McMILLAN This Report

4 CHU Skarn Lead-Zinc Occurrence

5 GABE Gabrielse & Blusson (1969, p. 16)

6  LAST Lambert (1969, p, 21-23)

7 STONEMARTEN Lambert (1969, p. 21-23)

8 PORKER D.I.ALN,D, (1981, p. 105}

9 WULF This Report

10 SPORK D.ILALNCD. (1981, p. 133); This

Report

11 cuz This Report

12 HOSER This Report

13 LoOTZ This Report

14 JT This Report

15 QUDDER This Report

16 DK This Repnrt

17 STAR This Report

18 HERPES This Report
MEL Zinc, Lead, Barite McMILLAN Lead, Zinc, Silver
SuTpetro Minerals Limited; Stratiform Noranda Exploratian Stratabound
Sovereign Metals 95 D 6 {2} Company Limited {N.P.L.); 95 D 5, 12 {3)

(60°21'N,127°24'W) ASARCO (60°30'N,127°56'W)

References: D.ILALN.D. (1981, p. 133); Morin et al References: Sinclair et al (1975, p. 153-154); Sinclair

{1979, p. 74; 1980, p. 50).
Claims: MEL, JEAN, WET, S0V (59)
Current Work and Results:

This stratiform sphalerite, galena, barite depos-
it occurs at the top of Lower {ambrian limestone {lo-
cally dolomite). It is 800 m Tong by up to 22 m thick
and has been drilled to a depth of 330 m. Driliing has
indicated 4,8 million tonnes, grading 52.1% barite,
2.05% Pb and 5.61% Zn. During 1981, I.P, and gravity
surveys were conducted on JEAN 1 and 4. This work reaf-

firmed results of a 1977 survey, which showed a com-
bined weak I.P. and gravity angmaly south of the known
deposit,

*hkkkik
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et al (1975, p. 154-155); Morin et al
1977, p. 188); Marin et al (1979, p. 75]):

Morin, 1981 in D.I.A.N,D, {1981, p. 105-
109).

Claims: SOUTH NAHANNI, DORQTHY, SN, M, QTZ, STRAT, WH1
3 Fr, PIC 1-3 Fr (total of 133 claims, frac-
tions and 21-year leases}.

Source: Summary by P. Watson from assessment report
090703 and 090710 by G. MacDonald and assess-
ment report 090954 by R. Rogers.

Current Work and Results:

In April and May, 1980, 8 BQ diamond driil holes
were completed to 845.3 m tota! depth. Three were
drilled te test stratigraphy and geophysical targets

north of the "main zone"” mineralization and intersected
interbanded quartzites and argillites with some dissem-
inated, and occasional massive, pyrite. Five drill
holes collared further east encountered limestones,
argillites and quartzites with one hole reporting a 9.1
m intersection of galena, sphaterite and pyrite.

In August, 1981, a total of 640.4 m was drilled
in 6 holes, These intersected a mixture of argillite,
argiilaceous limestone, gquartzite and limestaone, and in
several holes, massive pyrite was encountered,




WOLF

B. Asbury 495 D 7 (9)
(60°22'N,126°32'W)
Claims: WOLF 1-8
Source: Summary by P. Watson from assessment  report
090905 by B. Asbury.
Current Work and Results:
A preliminary stream sediment and soil geochemi-
cal survey was conducted in 1980. Approximately 130

samples were collected end analyzed for Pb and Zn.

ExhkhkEx

LOOTZ

SEREM Limited 95 D 7 {13)

(60°17'N,126°40‘W)
Claims: LOOTZ {[40)
Current Work and Results:

The claims were mapped at a scale of one inch to

1/2 mile and soil sampled. No other information is
available.
Kk kd i
(OUDDER
Cub Joint Venture 95 D 10 {15)

(60°36'N,126°42 W)
Claims: OUDDER (22); FAR (16); WAY (lf)
Current York and Results:

The property is underlain by mid-Ordovian Sun-
blood Formation limestone and Devonian Road River Form-

ation cherts and siltstones that have been intruded by
a small Cretaceous {?} granodiorite stock,

The claims were staked hy Cub Jeint Venture in
1981 to cover the source of moderately anomaleus

amounts of scheelite in creek panning samples. The same
year, a portion of the claims were mapped at a scale of
1:5,000 and covered by a 200 m by 50 m soil sampling
grid. A ground proton magnetometer survey was also con-
ducted and an area of approximately 260 km? was covered
by a regional stream sediment sampling program.

& de vk ek

STAR
Noranda Exploration
Company Limited

Geochemical Target
95 D 11 (17)
(60°30'K,127°24"'W)

Claims: STAR 1-156

86

Source: Summary by P. Watsocn from assessment report
N%0%18 by R. Rogers.
Description:
The STAR 1-8 claims were added in 198l. Recon-

naissance work was done in the area in 1977 and 1979,
Three units are recognized on the property. In the
north, Lower Cambrian sandstone and carbonates are in

fault contact with Lower Cambrian limestones. These are

gverlain in the south by carbonates and siltstonas of
the Sunblood Formation.
Current Work and Results:

During 1981, 2,800 m of line were cut and a pre-

liminary geological reconnaissance carried out. No min-
eralization was found, and the 1977 zinc soil anomaly
appears 1o be located in a swamp.

*hkkEkkdk

ROCK RIVER AREA Coal
SuTpetro Minerals Limited 95 D

(60°40'N,127°10"W)
References: Harrison {1982); Hughes and Long (1980},
Coal Exploration Licence: 118
Description:

The property is approximately 105 km northeast of
the Watson Lake airport, with the coal deposits,
discavered in July, 1980, located approximately 80 km
north of the Alaska Highway and Contact Creek crossing.
There is no road access intoc the property.

The coal accumulation in the Rock River basin
thought to be associated with crustal extension and
subsidence during the Eocene. The property is under-
lain by alternating fine- to medium-grained clastics,
coal and organic-rich clastics. The Tertiary strati-
graphy may be summarized as follows:

1 greater than 125 m sand and silt
section};

162 m coal and c¢lay;

greater than 44 m silt and organic clay
of section].

The coal unit is intermixed and interstratified with
clay. The coal is dominantly sub-bituminous € (A.S.T.M.
classification), and the tonnage is estimated to be ap-
proximately 50,000,000 tonnes. Open-pit mining tech-
nique weuld be employed for this deposit, and a poten-
tial use is thermal generation of hydroelectric power.

is

(bottom of
2}

3) (top

Current Work and Results:

The 1980/81 field season involved helicaopter-sup-
ported prospecting and topographic mapping at 1:10,000
and 1:50,000 scales for base map control. Additional
work during August and September, 1981 included diamond
drilting a total of 718 m in five holes complete with
geophysical logging and sample analysis on coal re-
triaved, During February and March, 1982 a qravity sur-
vey was completed which involved all the coal explora-
tion licenses held by Sulpetro Limited.




1981 MINERAL CLAIMS STAKED

Cyz

Archer, Cathro and
Associates Limited

Claims 1981: CUZ (56)
HOSER

Sulpetro Minerals Limited

Claims 1981: KEL] (&

BOZ {4

LOOTZ

Serem Limited

Claims 1981: LOOTZ (40)
JT

D. Kronig

Claims 1981: JT (8)

Y3 JONI
JERT (8Y: O7T
MUMBO (8); TOM
)

95 D 5 (11)
(60°28'K,127°51 "W}

95 D 6 (12}
(60°22'N,127°20" W)

HOSE  (8):

R ;
RALPHG (7); SIN (8);
YANG (6); ;

CHUNGO (8);

95 0 7 (13)
(60”17 'N,126°48'W)

95 [ 7 (14)
(60°19°N,126°34 ')

OUDDER
Archer, Cathro and
Associates Limited

95 D 10 (15)
[60°37'N,126°41 W)

Claims 1981: FAR (16); OUDDER (22): WAY (16)

0K
D, Kronig

Claims 1981: DK (44}

STAR
Neranda Explaration
Company Limited

Claims 1981: STAR (16)

HERPES
Archer, Cathro and
Associates Limited

Claims 1981: HERPES (16)
SPORK
Archer, Cathro and

Asspciates Limited

Claims 1981: SPORK (8)

*kFkEK
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95 0 10 {16)
{(60°35'N,126°49 " W)

p il (17}

95
(60°30°N,127°54 ')

95 D 14 (18)
(60°56'N,127°26"'W)

95 D 14,95 £ 3(10)
(60°00'N,127°14"'W)
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FLAT RIVER MAP-AREA {NTS 95 )

General Reference:

GSC Map 13134 and Memoir 366 by:

H. Gabrielse, J.A. Roddick, S.L.

Blusson.
NO. PROPERTY REFERENCE
NAME
1 TWIN Copper-Silver-lLead-Zinc-Gold
Vein; Morin et al (1980, p. 50)
2 KOMISH Skarn Tungsten Cccurrence
3 MARION Gabrielse et al (1965, p. 28);
Mulligan (1964, p. B1)
4 HEATHER Findlay (1969b, p. 51-52)
5 CAESAR Skarn Tungsten Qccurrence
6 CHARLIE b.T.,A.N.D, {1981, p. 135)
7 IvD This Report
8 SNEET D.I.ALN.D. (1981, p. 136)
9 FYIQ D.I.ALN.D, {1981, p. 136-137)
10 JOSE D.ILALN.D. (1981, p. 137)
11 NOWA D.ILAN.D. (1981, p. 137}
12 HOGIE DLI.ALNGD. (1981, p. 137}
13 CREAM This Report
14  LABELLE D.ILALN.D. (1981, p. 137)
15 ROSE This Report
16 RIO This Report
17 VNER This Report
Vo Tungsten Skarn CREAM Tungsten Skarn
Tub Joint Venture 95 E 3 (7} Cub Joint Venture 95 E 6 (13)
(61°03°N,127°03'W) (61°23'N,127°13'W}
Reference: D,I.ALN.D. (1981, p. 135-136), Reference: D.I.AN.D. (1981, p. 51-54)

Claims: IVO (274)
Current Work and Results:

Scheelite and molybdascheelite occur in skarns
developed in carbonates at the base of Lower Cambrian
Sekwi Formation and in carbenates within the Lower Cam-
brian Backbone Ranges clastics, adjacent to Tertiary
-Cretaceous granites.

Parts of the claim block were covered by 100 m by
50 m, or 200 m by 100 m soil survey grids in 1981, and
samples were analyzed for W, Mo, Pb and Zn, Some sec-
tions were also covered by ground proton magnetometer
and EM-16 surveys. Twelve BQ diamond drill holes were
completed to a total depth of 1,222 m, to test the W
{Mo) mineralization around the SALIVD stock.

Ten small W{Cu) showings have been located in
dark skarn around the larger of two stocks {iv0), in
the northwestern part of the property. An extensive

skarn zone was traced by geophysics and drilling for
over three km along the contact with the small (SALIVO)
stock, in the southeast part of the property.

Fhkokh R
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Claims: CREAM 1-8

Source: Summary by P. Watson from assessment report

050860 by R.J. Cathro.

History:

The CREAM 1-8 ctaims were staked in 1980 by Cub
Jaint Venture (Cassiar Asbestos Corporation Limited,
Highland - Crow Resources Limited and Union Carbide
Canada Limited, managed by Archer, Cathro and Asscci-
ates Limited) to cover tungsten skarns at the contact
between Lower Cambrian Timestone and a Cretaceous to
early Tertiary pluton. An additional 44 claims were
added in June, 1981,
Current Work and Results:

No mineralization was found in outcrop on the

CREAM 1-8 claims in 1980, although skarn samples grad-
ing up to 3.7% WO, were found in talus south of the
claim group. 3

In 1981, geological mapping, grid geochemical
sampling, ground magnetic and EM-16 surveys  were
conducted, Silt and soil panning samples were taken

from non-organic clay or sandy material. Panned samples




contained up to 300 grains of scheelite per pan of soiil

and 10 grains of scheelite per pan of silt. A fresh
sample from each location was also coliected and ana-
lyzed for W, and in some cases Pb, 7Zn or Mo. Values wup
to 35 ppm ¥ in soil and 5 ppm W in 511t were obtained,

Pb, Zn and Mo values were not anomalous,

*hEk kK
ROSE Tungsten Skarn
Noranda Exploration 95 £ 6 {15)
Company Limited (61°26'N,127°23'W)
References: D.I.AJN.D. (1981, p. 137); Morin et al

{1980, p. 51).
Claims: RUSE 19, 12z, 14, 16, 18, 29-33, 35, 37
Source: Summary by P. Watsom frem assessment report

0904911 nhy R. Rogers.
Current Work and Resulits:
The 1981 program consisted of geological, geo-

chemical and magnetometer surveys and trenching, Sev-

enty-four samples were analyzed for Cu, Zn, Pb, Ag, Mo,
Mn, F and W, Cu, Zn and Pb values defined a broad,
horseshoe-shaped anomaly open to the north. Two Tinear
anomalies were outlined by the magnetometer survey and
reflect prior geochemical anomalies. Three trenches
were excavated on geochemical and wmagnetic ancmalies.
Dne 10 m channel sample assayed $.11% W0, 5.5 ¢ Ag/t,
8.7% Pb, 0.52% 7n, C,01% Cu and 0,00L% Au.

kk ok k&

a2

10
Ramrad Mining Corporation

Siiver, Lead, Zinc
55 F 5 (16}
(61°29'N,127°33'W)

Claims; RID 1-24

Source: Summary by P. Watson from assessment  report
093831 hy DM, Tully.

History:

The entire claim block consists of 128 claims and
claim units, straddling the Yukon - Northwest Territor-
ies horder. The RUD, SUD and RID claims (totalling 72
claims) are located in the Yukon, while the paM,  NORD
and FAST groups are located in HN.W.T. Mineralization
was first discovered in the area in 1965, and various
work, including drilling, carried out up to the early
seventies on showings on the ROD and SUD claims in
Yukon [HEATHER #4}. In 1979 and 1920, Ramrod Mining
Corporation opticned the property and drilled on the
N.W.T. claims, In 1981, drilling was carried out on the
Fast Creek Zome gn the RIG claims.

90

Description:

Four major units have been identified 1in this
area: Sekwi Formation mid-Cambrian{?) calcareous sedi-
mentary rocks; Rabbitkettle Formation late Cambrian(?)
limestones and siltstones; Road River Formation mid
-Paleozoic black shales and limestone; and Cretaceous
guartz monzonite to granodiorite of the Turner Batho-
1ith. Extensive hornfels and skarn have been developed,
with pyrite, sphalerite, galena and pyrrhotite present,

Current Work and Results:

In 1981, seven BQ diamond dril} heoles were com-
pleted to a total depth of 1,078.9 m. Tnree of these
intersected some minaralization with the following re-
sults reported: 0.52% Pb, 3.66% Zn, 0.04% W05 and 16.5
q Rg/t over 1.3 m; 2.22% Pb, 0.09% Zn, 0,027 WOy and
3.4 q Ag/t over 1.5 m and 1.06% Pb, 1.26% Zn, 0.01%
N03 and 13.0 g Ag/t over 1.8 m.

Jokodk kkok
19281 MINERAL CLAIMS STAKED
v 95 £ 3 (7)

Archer, Cathro and {61°03'N,127°06'W)
Asspciates Limited
Claims 1981: IVO (55)

CREAM
Archer, Cathro and
Associates Limited

95 € 6 (13)
(p1°22' N, 127913 W)

Claims 1981: CREAM (44)

VNER
Archer, Cathro and
Associates Limited

9 E 6 (17}
(61°19'N,127°11"4)

Claims 1981: VNER (40)

Fokokokdek
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WATSON LAKE MAP-AREA {NTS 105 A)

General Reference: GSC Map 19-1966 by: H, Gabrielse,

1966,

NO. PROPERTY REFERENCE
NAME

1 WATSON Dawson {1889, p. 99) .
2 NAZO Dawson (1889, p. 99);This Report
3 CARDL Lord (1944, p. 19)

4 ALBERT Lord (1944, p. 19)

5 SAWMILL Lord (1944, p. 19)

6 HUNDERE This Report

7 RITCO Findlay (1967, p. 65-66)

8 OSCAR Skarn Tungsten-Copper-Molybdenum
g PAT D.I.ALN.D. (1981, p. 140)

10 MARTIN Skarn Tungsten-Copper

11 NOTT This Report

12 WARBURTON Silver-Lead-Zinc-Copper Vein;

This Report

HUNDERE Lead, Zinc, Silver
Cima Resources Limited Skarn
105 A 10 (5)

(6D°31'N,128°53'W)

References: D.ILA.N.D. (1981, p. 140}; Abbott {1981, in
I.A.N.D

B.
D.I.AN.D, 1981, p. 45-50).

MICA 1-12,
claims)

Claims: 40-41; CIMA 13-39, 42-102 (104

Source: Summary by P. Watson from assessment

090955 by I.R. Corvalan,

repert

History:

The property was first staked in 1962 and trench-
ing, mapping, geochemical sampling and diamond drilling

carried out by various companies until 1966. In 1979,
Cima Resources Limited staked the CIMA and MICA claims
and mapped, trenched, soil sampled and drilled 44 dia-
mond drill heles in 1979-1980. These programs blocked
out the following proven reserves.

Year Lacation Tonnes %Pb %Zn g Ag/t
1979 Main Zone 66,442 15,6 18.9 80,91
1980 Main Zone 59,486 12.6 13.8 81.26

{extension)
1980 East Zone 122,462 6.38 7.10 107,66

Description:

The claims are underlain by a northwest-trending,
Lower Cambrian and older, sedimentary sequence of phyl-
lite, slate and limestone intruded by minor diorite
sills and micro-porphyritic dykes., Significant Pb-Zn-Ag
mineralization occurs in skarn units developed in Time-
store adjacent to a phyllite contact and in phyllite.
Sulphide mineralization occurs as galera + sphalerite

G3

13 HYLAND This Report

14 TILL D.I.ALN,D. (1981, p, 141)
15 LING D.ILALNLD, (1981, p. 141)
16 TOMMY D,T.A.N.D. (1981, p. 141)
17 CELESTIAL This Report

18 FALSE D.I.AN.D. (1981, p. 141)
19 KLUNK D.I.A,N.D. (1981, p. 141)
20 BLACK This Report

21 MURRAY D.I.ALN,D, (1981, p. 140)
22  PEGASEUS D.ILALN.D. (1981, p. 141}
23 GUM BEE Morin et al (1980, p.51)

24 EMILY Morin et al (1980, p.52)

25 MARK Morin et _al (1980, P.52)

26 GE This Report

27 CJ This Report

28 MJIM This Report

29  AUP This Report

30 CASHBOX This Report

31 MOLLY This Report

* see page 98

in quartz and calcite veins, in skarns and disseminated
in the sedimentary rocks. The South Showing minerali-
zation is structurally controlled by a series of north-
west striking faults, and the sediments have been
folded into a broad "$" shape. The North Showing is
associated with a flat-plunging synclinal nose, or a
series of drag folds,

Current Work and Results:

A program of linecutting,
geological mapping, bulldozer trenching and diamond
drilling was undertaken in 1981, Nineteen BQ and NQ
diamond drill holes were completed for a total of 797
m. Fourteen of these were drilled on the Cast Zone -
South Showing, and reserves for the East Zone were
revised to 137,244 tonnes grading 6.44% Pb, 6.31% Zn
and 181.4 g Ag/t.

A total of 137 s0il samples were collected
thresholds determined were as follows: 75 ppm Ph,
ppb Zn and 1.0 ppm Ag. One significant anomaly
noted.

geochemical sampling,

and
150
was
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NOTT

Copper, lLead,
Alex Black

Tungsten

105 A 15 (11)
(60°59'N,128°49"'W)
Claims: QUEEN 1-4, 17-20, 37

Source: Summary by P. Watson from assessment

030885 by T. Liverton,

report




History:

The initial 40 claims were staked in 1980 to cov-
er Cu, Pb, W mineralization within a granadiorite plu-
ton. Nine claims of that block were retained. Excava-
tion of a pit on the showing was carried out in 1980,

Current Work and Results:

During 198i, the pit was expanded, and 33 soil
samples were collected on a small grid centered on the
pit. Three joint sets were evident, with the following
strikes and dips: 085°, 69°S; 010°, 52°E and 010°,
55°W. The northerly-trending sets carry epidote and
galena to & mm widths. Geochemical results indicate
that mineralization may be associated with the north-
trending joint sets, although chalcopyrite, galena and
scheelite occur at the intersection of the three joint
sets, in the showing.

Frkkkik

HYLAND
Cyprus Anvil Mining
Corporation Limited

Geochemical Target
105 A8 (13)
(60°18'N,128°05'W)

Claims: GS 1-96; SF 1-28; HY (36)

Source: Summary by P, Watson from assessment report
090893 by D.A. Perkins and J.W. Mustard. )

History:

The HY (180) claims were staked in 1978 by
Cordilleran Engineering following a regional stream
sediment sampling program. In 1979, geological and soil
geochemical surveys were conducted and the core of the
claim group retained, Cyprus Anvil Mining Corporation
staked the GS and SF clafms in 1980 to cover a <coinci-
dent Cu, Pb, Zn anomaly resulting from a regional geo-
chemistry program. The HY claims were then optioned hy
Cyprus Anvil! Mining Corporation.

Description:
The area is wunderlain by a

beit of Devonian to Missigsippian
consisting mainly of non-calcareous

northwest-trending
sedimentary rocks,
chert, siliceous

shale, shales and chert conglomerates. This package is
fault-bounded on both sides, exposing Hadrynian and
Lower Cambrian grits to the east, and Triassic shales
and sandstones to the west, Cretaceous quartz feldspar
porphyry dykes intrude the area.
Current Work and Results:

In 1981, 111 km of grid Tlines were cut and
sampled. A total of 2,365 soil samples were collected
and analyzed for Cu, Pb and Zn, Samples containing

values greater than 102 ppm Pb, 400 ppm Zn cor 38 ppm Cu
(mean plus two standard deviations) were considered
anomalaus,

ek ko ek
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CELESTIAL
Cyprus Anvil Mining
Corporation Limited

105 A7, 8 (17)
(60°21'N,128°31"K)

Claims: SUN (9}; MOON {55)

Source: Summary by P. Watsen from assessment report
090900 by D.A, Perkins and J.W. Mustard.
History:
The SUN 1-24 claims were staked in 1978 to cover
an anomalous stream sediment sample and the 9 core

claims retained. In 1980, Cyprus Anvil Mining Corpora-
tion staked the MOON claims, following a regional
stream sediment sampling program and later optioned the
SUN claims.

Description:

These claims are situated within a northerly
trending belt of Hadrynian and Lower Cambrian sedimen-
tary rocks. An Upper Cretaceous quartz feldspar porphy-
ry stock is exposed at the center of the SUN group. The
northera half of the property is dominated by white
weathering marble and grey limestone, while the south-
ern half is dominated by non-calcareocus phyllite,

Current Work and Results:

During 1981, 1,199 soil samples were <c¢ollected
and analyzed for Cu, Pb and Zn. Lead proved to be the
most responsive element and fwo ancmalous areas were
delineated. One of these areas also contained anomalous
2zine values, Only random spot highs of copper were
reperted. The mean plus two standard deviations for
each element were as follows: 84 ppm Pb, 216 ppm Zn and
51 ppm Cu.

*kkkkk
BLACK Geochemical Target
A, Black; 105 A 15 (20)
Cyprus Anvil Mining {60°58'N,128°54"'W)
Corporation Limited
Claims: KING 1-30
Scurce: Summary by P. Watson from assessment report
090682 hy G.A. Jilson and assessment repert
090862 by T. Livertaen.
History:

KING 1-8 were staked in 1979, presumably to cover
a magnetite-bearing skarn., The showing is reported to

have been previously staked as the RICHARD claims in
1970. KING 9-30 were staked in 1980, The southern cor-
ner of the ¢laim group is approximately 1 km north of

the Nahanni Range Road. The claims were
Cyprus Anvil Mining Corporation in 1980.

optioned by

Description:

The area is underlain by a regionally metamor-
phosed sequence of lower Paleozoic pelitic schists and




calc-silicates, intruded by a mid-Cretaceous granodio-
rite batholith.
Current Work and Results:

During a 1980 geochemical survey, approximately
400 s0i1 samples were collected and analyzed for Cu,
Pb, Zn, W, Sn and Mg, No significant anomalies were
found, although several small, scattered, very weak

copper-lead-zinc anomalies occur as a belt through the
central portion of the grid, and a small intense tung-
sten anomaly was also found. The belt of copper=-lead
-zinc anomaleus values approximately parallels the
intrusive metasedimentary rock contact and is underlain
by calc-silicates with some included pelitic rocks,
which may centain small pods of Cu + Pb tin + W re-

placement mineralization as the source of the anoma-
lies.

Traces of pyrite are associated with minor
chlorite along fractures in the granodiorite and small

amounts of pyrrhotite with trace chalcopyrite occur in
the calc-silicates. Up to several percent pyrite and
pyrrhotite with lesser magnetite occur in siliceous
phyllite Tenses in the calc-silicates. The massive mag-
netite reported previously was not found.

During 1981, T. Liverton {Tarmachan exploration
Services Ltd.} and A, Black carried out a detailed s0i]
geochemistry survey in the vicinity of the 1980 tung-

sten 5011 anomaly and prospected the northern part of
the claims. Pits up to 0.5 m deep were dug at 10 m
intervals along the 1980 sample line arcund the tung-
sten anomaly and 0.% kg soil samples panned for heavy

mineral concentrates. These were UV iamped, and a
barely anomalous maximum scheelite grain count of 20
grains per pan was obtained. The source of Lhis anomaly
is believed to be a granitic dyke underlying the area,
containing trace scheelite in its contact aureole, Ne
significant mineralization was reported.

EE$ S
MOLLY Molybdenum
A. Black; 105 A 15 (31)
Tarmachan Exploration (60°56°'N,128°49'y)
Services Limited
Claims: MOLLY 1-16
Source: Summary by P. Watsan from assessment report

090873 by T. Liverton,
Description:

The claims were staked in 1979 to cover dissemin-
ated molybdenite mineralization in quartz veins in a
granitic intrusien, The quartz veins, up te 15 em wide,
contain blebs or pods of massive pyrite (up to 15 cm)
and disseminated molybdenite flakes, and occur in a set
of north-northeast trending joints within the Cretace-
ous biotite-hornblende granodiorite,

o5

Current Work and Results:

Mapping and prospecting were carried out over a
small portion of the property, Several alteration zones
and joint sets were noted.

FhkdokH

1981 MINERAL CLAIMS STAKED

NAZQ
C. Pete et al

105 A 2 {2)
(60°01'N,128°37 W)

Claims 1981; ROMAN 31-45

GE 185 A 2,6,7 (26)

Shell Canada Resources {60°13' - 60°28'N,
128°47' - 129°08'W)

Claims 1981: GE (600)

cJ 105 4 8 (27

)
J. Taylor et ai (60°22'N,128°07 ')

Claims 1981: CJ (44)

MJM 105 A 8 (28)
Noranda Exploration (60%23'N,128°05 "' W)
Cempany Limited

Claims 1981: MJM (20}; JAY (8)
AUP 105 A 8 (29)
Archer, Cathro and (60°27'N,128°01'W)

Associates Limited

Claims 1981: AUP (24)

WARBURTON
Warburton Minerals Incorporated

105 A 9 (12}
(60°35'N,128°14 ')

Ctaims 1981: RIVER {76)

CASH BOX
D. dones

105 A 11 (20)
(60°42'N,129°11'W)

Claims 1981: CASH BOX (8)
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WOLF LAKE MAP-AREA (NTS 105 B)

General Reference:

GSC Map 10-1960 by: W.H. Poole,

J.A. Reddick and L.H. Green,

NO. PROPERTY REFERENCE
NAME
1 LORD Lord {1944, p. 17)
2 STERLING Silver-Lead-Zinc-Copper-Gold Vein
3 LUCK D.I,ALNGD, (1981, p. 144)
4 FIDDLER D.T.ALNLD. (1981, p. 144)
5 LENA Silver-Lead Vein
6 DALE Green {1966, p. 79); This Report
7 HOLLIDAY Silver-Lead-Zinc-Tin Vein
8 TROY Copper Uccurrence
9 CARLICK
10 SHILSKY Skarn Copper
11 KUBIAK Lead-Zinc Vein
12 BLACK ROCK Silver-Lead-Zinc-Copper Vein
13 KODIAK Green {1965, p. 44)
14 HARDTACK Green {1965, p. 44)
15 KERNS Silver-Lead-Zinc-Copper-Tungstan
Vein; This Report
16 MEISTER Copper Vein
17 NITE Skarn Tunsten-Molybdenum-Zinc
18 MID D.T.AN.D. (1981, p. 1%9); This
Report
19  AURORA D.ILALNLD, (1981, p. 159)
20 ALMOST Tungsten Occurrence
21 HIDDEN Skarn Lead-Zinc-Copper-Tungsten
22 ATOM D.I.AND. (1981, p. 144)
23 BAR D.ILAGN,D, {1981, p. 144)
24  BOM This Report
25 MUNSON D.I1.A.N,D, (1981, p. 145)
26 PARTRIDGE D.1.ALN.D. (1981, p. 147)
27 GEM O.ILAGND. (1981, p. 147)
28 VAL B D.I.A.N.D, (1981, p. 147)
29 LOGJAM D.ILALN.D. (1981, p. 147)
30 LOGTUNG (BERYL) This Report
31 J.C. {VIOLA) This Report
32 POG Silver-Lead Vein
33 TROUT Iron Vein
34 MUNG Copper Porphyry
35 IRVINE D.ILALN.D. (1981, p, 149}
36 TUNG D.I.A.N.D, {1981, p. 149}
37 MOOQSELICK €raig and Laporte {1972, Vol, 1,
p. 138-139)
38 DOME Green (1966, p. 84)
39 OLD GOLD Findlay (1967, p. 64)
40 RAINBOW Copper VYein
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COM ({54-59)
COM (45-53)
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GAKE
URSUS
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PLUG
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SOURCE
BORDER
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Asbestos; This Report
D.I.ANGD., Mines and Minerals
Activities, 1971, p, 73

Sinclair & Gilbert (1975, p. 80)
D.I.A.N.D. (1981, p. 150)

This Report

This Report

This Report
DJIJALNGD, (1981, p.
Report

0. [.A.N.D, (1981, p.
This Report
D.I.A,N.D. {1981, p.
This Report

This Report

This Report
D.I.A.N.D., {1981, p.
This Report
D.ILALNLD, (1981, p.
D.ILALN,D. (1981, p.
D.I.ALN.D. (1981, p.
This Report

This Report
D.I.AN.D, (1981, p.
D.I.A.N,D, (1981, p.
This Report

This Report
D.I.A.N.D. (1981, p.
D.ILALN,D. (1981, p.
D.I.A.N,D, (1981, o,
This Report
D.I.AN,D, (1981, p.
D.I.ALN.D. (1981, p.
This Report
B.ILACN.D, (1981, p.
This Report

This Report
b.I.A.N.D, (1981, p.
LILALNLD, (1981, p.
AUND, (1981, p.
A.N.D, {1981, p.
ANND, (1981, p. 159

Sinclair et al (1976, p. 159-160)
Morin et al {1980, p. 56)

Morin et al (1980, p. 59)

This Report

This Report

This Report

This Report

This Report

This Report

This Report

This Report

This Report

152)3 This
152)
152)

-
-
-
.
-




NAZO Barite
Alex Black 105 A 2 {(2)
(60°01'N,128°37 'W)
Claims: BRGD 1-2
Source: Summary by P. Watson from assessment report
090882 by T. Liverton.
Current Work and Results:

The claims are underlain by Cambrian to Ordavi-
cian{?} black slate cut by two pyritic dacite dykes.
Pyrite-rich bands occur up to 10 cm thick and several
barite veins, from 10 cm to 2 m in width, occur

commonly along the cleavage. The thick veins are gener-
ally Tess than 3 m strike length and contain guartz and
some country rock, as well as barite. The thinrner veins
contain just barite and can be traced for 10 m or more.

kA hkk

BoM Zinc, Lead, Silver
J.C. Stephen Skarn
Explorations Ltd,; 105 B 3 {24)

b.C. Syndicate (60°09'N,131°11 W)

References: Gower (1952, p. 28-30); Green (1966, p. 76-

79); Craig and Laporte (1972, p. 137);
Craig and Milner (1975, p. 108-109};
Mulligan (1975, p. 80); D.I.A.N.D, (1981,
p. 145},

Claims: ROAD (44 claims)

Source: Summary by P, Watson from assessment report

090798 and 090921 by J.C. Stephen.
History:
This property was first explored 1in the late

1940°s, and has been reported on previously as BOM and
MOD. This report refers to the ROAD claims, which are
staked around the MOD 1-4 c¢laims, and adjacent to the
STQ claims.

Current Work and Results:
rock

Cu,
Sn,

In 1980, a small stream sediment, talus and
geochemical sampling program was carried out for
Zn, Mo, 5n and W content. Ancomalous values for Zn,
W and Mo were reported but no source was determined.

In 1981, an additioral 24 rock and 26 talus sam-
ples were collected, as part of a geological mapping
program,

A horizon consisting of Timestone, calc-silicate,

magnetite and sulphide-bearing skarn is believed to
occupy a transitional zomne between argillacecus and
quartzftic rocks on the ROAD and MOD claims. This was

mapped as a semi-continuous unit for at least 2,590 m
and may be the same horizon that hosts sphalerite and
arsenopyrite-bearing skarn, about 1,500 m to the west
on the STQ claims,

sk dodek
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Tungsten, Malybdenum
Porphyry

105 B 4 (30)
(60° 00'N,131° 36'HW)

LOGTUNG {BERYL)

Logtung Resources;
Amax of Canada Limited

References: Morin et al (1979, p. 78): Morin et al
(1980, p. 56-57); D.I.A.N,D. (1981, p. 26,
148).

Claims: LOG 1-138

Scurce: Summary by P, MWatson from assessment report

090661 by F. Harris, §. Noble and S. Parry.

Current Work and Results:

Results of three 1980 NQ drill holes, totalling

813.2 m, were reported. Assays were reported for only
two of the holes, although scheelite, powellite and
melybdenite were reported in quartz veinlets in all

holes, Results included: 0,16% WO
12 m; and Q0,22 w03 and 0,0025% Mo5, over 16 m,

In 1981 Amax conducted environmental baseline
data collection, preliminary mine and mill design stud-
ies, infrastructure and housing studies, power alterna-
tive studies, tailing, plant site and road access in-
vestigations and further metallurgical work.

and 0,173% MoSo over

AFxkkhkk
J.C. (VIOLA Tin Skarn
Cominco Limited 105 8 4 (31)
(60°12'N,131°44'W)
References: D.I.A,N.D. (1981, p. 148), Morin et al
{1980, p. 57).
Claims: J,C, 1-82
Source: Summary by P, Watson from assessment report
090988 by L.J. Nagy.

Current Work and Results:

One vertical BQ diamond drill hole was completed
in July, 1981 to a depth of 145.4 m to test a coinci-

dent Sn soil anomaly and weak magnetic anomaly. The
hole intersected 84.1 m of quartzite which contained
sections with up to 25% magnetic pyrrhotite. From 89.6
m to the end of the hole, diopside skarn and calc-siti-
cates were encountered. These were geochemically anoma-

Tous in Sn (0.01 to 0,03% Sn) but contained no econo-
mic tin concentrations.
ek k gk
M.C. Tin Vein,
Du Pont of Canada Zinc Skarn

Exploration Limited 105 B 4 (45)

(60°12'N,131°45"'W)

References: D.I.A.N.D. (1981, p.
et al (1980, p. 57).

150, p. 32-44); Morin

Claims: M.C. 3, 12




Source: Summary by P. Watsor from assessment report
630971,
Current Work and Results:
Dritl logs for 2 NQ diamond drill holas, drilled

in 1981, were reported. The holes totalled 416.79 m and
intersected argillite, quartzite, hornfels and skarn.
Assays of 950 ppm Sn over 1.1 m in one hole, and 2,000

ppm Sn, and 1,260 ppm Sn over 1 m sections in the
second hole, were reported.
Jdk kk ok
by Tin Vein
Du Pont of Canada 105 B 4 (46)

Exploration Limited (60°12'N,131°35'W)

References: D.ILALNLD, (1981, p. 151); Morin et al
(1980, p. 58).
Cleims: 0OY 36, 106, 136
Source: Summary by P. Watson from assessment report
n9ge71,

Current Work and Results:

Prill Tegs for three NQ diamond drill holes were
reported, Four holes were completed in 1981 to a total
of 760.2 m. Within these holes arsenopyrite, galena,

pyrite, magnetite, cassiterite, fluorite and tourmaline
were reported.

One metre sections from two of the holes assayed

up to 1,400 ppm and 1,500 ppm Sn  respectively. The
third hele included 1 m assays of 2,000 ppm and 4,000
ppm Sn.

*kkkdk
I Copper, Tungsten,
McPres Explorations Limited; Molybdenum
Player Petroleum Incorporated 105 B 5 {47)

(60°15'N,131°33'W)
Reference: D.I.A.N.D. (1981, p. 151}
Claims: TB 1-24

Source: Summary by P. Watson from assessment
030896 by V. Ryback-Hardy,

report

History:

The T claims were staked in 1979 by Du Pont of
Canada Exploration Limited, examined and then allowed
to lapse. The property was restaked as TB by McPres Ex-
plorations Limited in 1981 and optioned to Player Pet-
roleum Incorporated.

Current Work and Results:

A preliminary geological investigation was con-

ducted by Player Petroleum Incorporated in 1981.

Kok kokkk
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Skarn
105 B 3 (50)
(60°03'N,131°25'W)

SLOUCE
McPres Explorations Limited;
Player Petroleum Incorporated

Reference: D,I.A.N,D. (1981, p. 152)

Claims: BT 1-24

assessment report

Socurce: Summary by P. Watson from
090897 by V. Ryback-Hardy.

History:

The SLOUCE claims were staked by Du Pont of
Canada Exploration Limited in 1978 to cover tin and
tungsten geeochemical targets, and examined in 1979 and
1980. These were restaked as BT in 1981 by McPres
Explorations Limited and optioned to Player Petroleum
Incorporated,

Current Work and Results:

Three rock and five stream sediment samples were
coltectad and analyzed during the 1981 program. Miner-
alization is reported as disseminated pyrite, chalcopy-
rite, sphalerite and occasional molybdenite in small
skarn bands.

FEkKhK

MW

J.C. Stephen
Explorations Ltd.;
D.C. Syndicate

Tin, Zinc Skarn
105 B 3 (52)
(60°03'N,131°28"'W)

References: D.I.A.N.D. (1981,
(1980, p. 53}.

p. 152); Morin et al

Claims: MW (46)
Current Work and Results:

Tin mineralization occurs in small skarn Tlenses
in the northern part of the property., Zinc minerali-
zation occurs in a relatively large skarn zone in the
eastern part of the claim block, and zinc, lead and
siTver values occur in sedimentary rocks in the south-
west portion of the property.

In 1981, approximately 13 km of grid Tline were
established and approximately 300 sofl and talus sam-
ples were collected and analyzed for Sn, W and Zn. A

proton magnetometer survey was conducted on a part af
the property, and three trenches totalling 32 m in
length were excavated.

Tin-bearing zones proved to be small and isola-
ted, and ne tin or tungsten was found in the exposed
portion of the main zinc-bearing skarn horizon. No
magnetic zones were indicated in the area covered by

the survey.
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MUN Tin, Tungsten

J.C. Stephen Skarn

Explorations Ltd.; 106 B 3 (53)
D.C. Syndicate (60°08'N,131°21'W)

References: D.I.ALN,D. (1981, p. 153); Morin et al
(1980, p. 55).
Claims: MUN (80)
Current Work and Results:
Tin and tungsten values occur in narrow skarn

zones associated with carbonate herizons close to the
Seagull Batholith intrusive contact,

During 1981, approximately 400 soil and talus
samples were collected along grids over three areas and
aralyzed for Sn, W and/or As or Zn. A proton magne-
tometer survey was conducted on the grids, and the west
half of the property was covered by an airbarne mag-
netic survey. Five trenches, totalling 62 m in length,
were excavated on three of the claims. Several magnetic
zanes were shown to be caused by thin bands of magnetic
volcanic rocks, but no substantial widths of tin-bear-
jng skarn were exposed.

hkkkik

CAN Tin Skarn
J.C. Stephen 105 B 4 {54A)
Explorations Ltd. (60°13'N,131°32 ')

References: D.I.A.N.D. (1981, p. 153-154), Morin et al
(1980, p. 58).
Claims: CAN 29-40, 45-56
Source: Surmary by P. Watson from assessment report
090992 by J.C. Stephen.
Current Work and Results:
Three BQ diamond drill boles totalling 182.3 m

were completed in 1981 for [.C. Syndicate. In addition,
a stadia survey of topography, a magnetometer survey
and some geological mapping were undertaken and a 4.6 m
by 1.8 m trench was excavated.

The first drill hole did net intersect a skarn
zone, hut 0.15 m of altered granite contained 0.28% 5n
and 0.54% Cu. One skarn zone was encountered in the
cecond hole, containing low Sn values. Two skarn hands
were intersected in the third hole, and grades of 0.63%
Sn over 3.5 m and 0,247% Sn over 5.8 m were raported.

*kkkEk

HL Tungsten
Westmin Resources Limited; 165 B8 6 (56)
Swift River Resources (60°17'N,131°20'W)

References: D.I.ALN.D, (1981, p. 154-155); Morin
{1980, p. 59).

et al

Claims: HL 1-126
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Source: Summary by P. Watson from assessment report
090836 by A.W. Randall.
History:

The HL claims were staked in 1978 and 1979 by
Cordilleran Engineering and opticned by Western Mines
Limited {now Westmin Resources Limited) in 1980. The
ciaim block is located approximately 25 km north of
Swift River.

Current Work and Results:
During 1980, Westmin Resources Limited carried

put geological mapping, prospecting, cat trenching and
geochemical sampling on the property.

The area is underlain by a folded sequence of
grits, phyllites and schists of possible Proterozoic
age. Included are massive actinolite-plagioclase bands
up to 50 cm thick, and discontinuous bands of calc-sil-
jcates and chert up to 1 m thick (although generally
1-10 ¢m thick). The calc-silicate bands host the
scheelite mineralization and are most abundant in  the
grits, while the chert bands may contain up to 5% pyr-
rhotite and are less common.

Scheelite occurs as stratabound, or fracture-con-
trolled, mineralization. The fracture-controlled miner-

alizatien accurs in fractures crosscutting the cale
—silicate and cherts, and rarely extends far from the
stratabound mineralization.

Approximately 1,550 m of trenching was completed
in 18 trenches. Although grab sample assays up to 2.5%

W0, were previously reported, only minor mineralization
wag found in the trenches, and the best reported assay
was 0.58% 'a«f[)3 over 0.8 m.

*kkkkr

CABIN

SEREM Limited 105 B 9,10 (60)

(60°40*N,130°30" W)
Reference: D.I.A.N.D. (1981, p. 155).
Claims: CABIN 1-170

Source: Summary by P, Watson from
091010 by M.A. Stammers.

assessment report

Current Wark and Results:

During 1981 chip sampling programs were carried
out on CABIN 1-10, 71-80, 103-108 and 129-134, A proton
magnetometer survey was carried out on CABIN 69-82,
99-112 and 129-142, and 25 cu., m were hand trenched on
CABIN 73-76.
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Zinc, Lead, Silver
Barite Stratiform
105 8 1 (61)
(60°02'N,130°12'W)

MIDWAY (TOOT)

Corditleran Engineering;
Regional Resources Ltd.;
Amax of Canada Limited

Claims: MID 1-240
Source: Summary by P. Watson

090892 by J.J. Hylands,
Parry and J.D, Rowe.

from assessment report
A.R. Hildebrand, S.E.

History:

The property censists of 240 claims in the Yukon
Territory and 1,041 units in British Columbia (WAY,
BULL, MACC, CLIMAX and POST claims). The claims were
staked in 1980, 1981 and 1982 by Cordilleran Engineer-
ing for Regional Resources Ltd., follewing a stream
sediment geochemical sampling and prospecting program
in 1980, In 1981, the property was optioned to Amax of
Canada Limited. The property is connected to the Alaska
Highway by a 28 km four-wheel drive road, south from km
1136,

Description:

Lower to Middle Paleozoic sedimentary rocks un-
derlies much of the area and are intruded to the west
by the Cretaceous Cassiar Batholith. On the property,
Silurian to Middle Devonian quartzites and dolostones
are overlain by an Upper Devonian clastic sequence
containing stratiform mineralization. At the base of
this sequence, a carbonacecus argillite wunit Tlocally

contains a 1-2 m thick sulphide bed (Fe, Pb, Zn, Ag)
which grades Tlaterally into siliceous pyritic exhalite.
It is overlain by massive with laminated sandstone and
miner interbedded argillite and conglomerate which, in
turn, is overiain by laminated argiliite with interbed-
ded sandstore. A 20 to 100 m thick section at the base
of this argillite is highly siliceous, with local in-
terbeds of calcareous sandstone, It hosts several sili-
cegus, pyritic, baritic exhalite horizons, and Jlocal-
Ty, two stratiform sulphide beds. This is overlain by
another unit of massive and laminated sandstone with
minor interbedded argillite and conglomerate, followed
by massive to strongly lamirated argillite with local
thin beds of siliceous baritic exhalite. Overlying this
is a thick package of rocks consisting of interbedded
phyllite and quartzite, with local sandstone, argillite
and green chert, which appear to be more metamorphosed
than the underlying rocks. A cyclical sequence of
quartzite overlain by calcarecus sandstone and phyllite
is common. The youngest package of rocks present on the
property are Mississippian, possibly allochthonous,
upper Sylvester Group basalt, dacite and rhyolite flows
and related intrusive rocks.

Current Work and Results:

The 1981 program included mapping, airborne and
ground geophysics, trenching and soil geochemical sam-
pling on two grid areas (2,546 samples).

A minor amount of trenching ({215 m length) in
five trenches was done on the Yukon claims. Airborne EM
and magnetic surveys were carried out over the entire
property. Most EM conductors are Tlong, wide, gently
dipping and at some depth below surface. There was min-
imal magnetic response. The gravity survey, carried out
over a small part of the Yukon claims, did not produce
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any significant results., A horizontal loop pulse EM
survey conducted on the same grid outlined three con-
ductive areas of interest.

Miperalization, consisting of stratiform pvrite,
sphalerite and galena, is hosted by siliceous andfor
baritic exhalites on the B.C. claims. The siliceous
exhalite, 95% very fine-grained silica, contains finely
disseminated pyrite and 1-3% laminated and disseminated
barite. This appears to grade laterally into nodular,
lenscid barite and silica and occasionally into massive
laminated barite. Local massive sulphide beds are com-
montly highly siliceous and may represent lateral equiv-

alents of the silica exhalites, Three barite showings
have been Jocated on the Yukon claims.

In 1981, drilling on the B.C. portion of the
property intersected the Discovery zone, which ranged

from 4.5 to 11,0 m true thickness, and, 1in one hagle
graded 9.29% Pb-In and B86.4 ¢ Ag/t. Above this, the
Upper zone has similar grades over 0.5 to 3.2 m. The

Lower zone varies from 0.9 to 2.4 m in thickness and in
ore hole grades 15,24% Pb-Zn and 484.8 g Ag/t over 2.4
m.(from news release). These zones are open to exten-
sion,

*hkKKkkk

LICK
Canadian Occidental
Petroleum Limited

Geochemical Target
105 B 2 {ha)
{60°03'N,130°05"W)
Reference: G5C Open File Report 553.

Claims: LICK 1-8, 11-16, 23-28, 40-35%

from assessment
and assessment

Source: Summary by P. MWatsan
090629 by E.J, Sacks,
09G865 by M.J, Crandall,

report
report

History:

The preperty was staked in 1979 to cover a GSC
-URP uranium-siltver stream sediment anomaly {144 ppm U,
1-2 ppm Ag). The LICK 40-56 claims were added to the
sauth and west in 1980.

Description:

Jurassic-Cretaceous biotite-{muscovite)-quartz
monzonite of the Cassiar Batholith has intruded Devon-
ian-Mississippian metasedimentary rocks {biotite-chlar-
ite-feldspar schist and quartz-feldspar gneiss) in this
area. Numerous brecciated, limonite and chlorite-rich
shear zones, up to 3 m wide, occur 1in the intrusive,
and veins of chalcedony and quartz occur within, and
paraliel to them,

Current Work and Results:

Detailed geological {1:5,000), geochemical and
radiemetric surveys were carried out in 1980, A small
(4 cm by 30cm) showing of galena with disseminated
pyrite (hand sample assay 1.16% Ph, 495 ppm Zn, 15.0
ppm Ag) was found in a quartz vein 1in the sheared

quartz monzonite, with small lenses of pyrite in the
surrounding intrusive rocks. Limonite staining is along
the shear zone for 10 m from the showing, and other in-
miner-

accessible limonite stains may indicate further




alization,

During the geochemical survey, 59 rocks, 406
soil, 21 stream sediment, 16 stream water and 3 heavy
mineral samples were collected, Rock samples were con-
sidered anomalous if they contained greater than 200
ppm Pb, 200 ppm Zn or 1.0 ppm Ag. Al1 three rack types
have similar mean values of lead and siiver, but the
mean value for zinc was much greater for the meta-sedi-
mentary rocks. Stream sediment, stream water and soil
samples provided comparable anomalies. Soil samples
were considered anomalous if values greater than 70 ppm
Pb, 180 ppm Zn or 1.0 ppm Ag were obtained. Six anoma-
lous zones were delineated, the largest of which ex-
tends 1,200 m by 200-800 m. A1l generally parallel the

metasedimentary rock-intrusive rock contact. Radio-
metric measurements were taken at mest soil sample
sites and show a general correspondence to soil sample

results. Readings taken over guartz monzonite were
higher {130-370 cps) than those taken over metasedimen-
tary rocks {71-299 cps).

Fhkk ko

GOAT . Skarn, Vein Target
Canadian Dccidental 105 B 2 {65)
Petroleum Limited {60°10'N,130°40'W)
Reference: GSC Open File Report 563.

Claims: GOAT 1-86

Source: Summary by P. MWatsan from assessment report
090632 by E.J. Sacks, assessment report 090841
by R.M. Kuehnbaum and assessment report 090377

by M.J. Crandall.
History:

The GOAT 1-36 claims, approximately & km north of
Rancheria, were staked in 1979 to cover the headwaters
of streams reported by the GSC-URP to contain anomalous
uranium in stream sediments. The GDAT 37-84 claims were
added to the northeast in 1980 to cover scheelite-bear-
ing skarn float, and GUOAT 85-86 were added near the end
of the season to cover a galena-sphalerite occurrence.

Description:

The property is underlain by a sequence of reg-
ionally metamorphosed Lower Cambrian and (?}earlier
clastic and carbonate sedimentary rocks (Windermere or
Atan Group), intruded by at least three phases of Jur-
assic to Cretaceous intrusive rocks of the Cassiar
Batholith [diorite to granodiorite; biotite-quartz mon-
zanite; and biotite-muscovite-guartz monzonite).

The metasedimentary rocks generally occur as
large xenoliths and/or septa within the intrusions, and
consist of micaceous quartzites, quartzitic schists and
numerous harizons of recrystallized 1imestone.

Skarns are abundant, their distribution erratic,
and their size generally smail (2 cm to 5 m thick].
Most common are calc-silicate skarns rich in garnet and
diopside with occasional rare molybdenite, chalcopyrite
and scheelite. Within some, a sulphide skarn containing
fram 10 to 90% pyrrhotite or pyrite &iong with minor
scheelite, chalcopyrite and molybdenite is found.

Structurally controlled vein or fracture related
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In + Pb + Ag mineralization is also found on the prop-
erty. Northeast-trending, highly brecciated and 1limon-
tte-rich shear zones up to 3 m wide and 30 m long occur
in the intrusions. Narrow muscovite pegmatite veins and
jocal accumulations of pyrite + galena + sphalerite oc-
cur in the shear zones.

Current Work and Results:

Reconnaissance genlogical and geochemical surveys
were carried out in 1979. The 1980 program consisted of
detailed geological, gecchemical and radiometric sur-
veys. In 1981, follow-up gealogical, geochemical and
geophysical programs were conducted,

In 1979, 25 rock, 4 heavy mineral, 31 stream sed-
iment and 28 stream water samples were collected and
analyzed for up to 12 elements. Significant anomalies
in uranium were found in the sediments of streams
draining muscovite-bearing quartz monzonite in  the
north and south-central portion of the initial c¢laim
block. Uranium values in stream waters generally con-
formed with sediment results, and soil samples helped
to define the source area for the wuranium anomalies.
Uranium was found 1in rocks associated with altered
shear zones within the intrusion.

In 1980, 95 rock, 9 heavy mineral, 27 stream sed-
iment and 100 soil samples were collected. Radiometric
readings were taken at all soil and stream sediment
sample sites. Analyses for Mo, Cu, Pb, Zm, Ag and W +
Sn, U and Th were performed.

No economic values of tungsten or tin were
reported, The calc-silicate skarns were slightly more
enriched in tin, tungsten and molybdenum than the sul-
phide skarns, which contained more copper, lead, zinc
and silver,

Seven anomalous zones were defined by soil geo-
chemistry for some or all of capper, tungsten, zinc,
molybdenum, lead and silver, many of which can he re-
Tated to known mineralization. Stream sediment values
reflect the values found in soils and only a few, ran-
domly distributed anomalous radiometric readings were
recorded.

A more detailed examination of the skarns was
made in 1981, but no significant new mineralization was
outlined. A total of 80 rock samples were collected and
analyzed for Cu, Pb, Zn, Ag and W.

Five grids were established for soil geochem-
istry, VLF-EM and magnetometer surveys in 1981. Some or
all of Pb, Zn, Ag, Cu, W and Mo were analyzed for in
542 sopil samples. Samples were considered anomalous if
they contained greater than 80 ppm Pb, 240 ppm Zn, 0.4
ppm Ag, 6C ppm Cu, 3 ppm W or 5 ppm Mo. Five anomalies
were indicated, Two Pb-ZIn-Ag anomalies were located at
the base of talus slopes just below mineralized frac-
ture zones, YLF-EM conductive zones and magnetic highs
generally trended north-scuth and probably delineate
granodiorite contacts or pyrrhotitic quartzite Tlayers,
Nine soil pits were dug to test geophysical anomalies.
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URSUS
SEREM Limited 105 B8 8,9 (69)

(60°28'N,130°22 'W)

Claims; URSUS 1-164

Source: Summary by P. Watson from assessment report
(90876 by M. Stammers.
History:
The URSUS 1-104 claims were staked in 1980, and

URSUS 105-164 were added later in 1980,
preliminary examination of the property.

fellowing a

Description:

The area is urderlain by Lower Cambrian quartz
-biotite schist and guartzite intruded by sitls, dykes
and irregular bodies of pegmatite. The northern part of
the property is dominated by the pegmatitic phases,
probably related to the nearby stocks of Jurassic ar
Cretaceous hitotite quartz monzonite to granodiorite,
The southern part of the property is dominated hy the
quartz-mica schists, which are interbedded with minor
amounts of garnet skarn, recrystallized Ilimestone and
quartzite,

Current Work and Results:

Geological, geochemical and magnetometer
were conducted in 1981, A total of 75 rock, 415
247 stream sediment and 50 panned or sieved
sediment samples were collected in 1980 and 1981,

surveys
soil,
stream

A dodkokk

TEAM Zinc, Tungsten
SEREM Limited Skarn
105 B 10, 15 (72)
{60°44'N,130°48"'K)

Reference: D.I.A.N.D. (1981, p. 157),
Claims: TEAM 1-206

Watson from
M.A. Stammers,

Source: Summary by P,
(691011 by
P. Tegart,

assessment report
Mo Vulimiri and

Current Work and Results:

The TEAM 121-206 claims were added in August,
1981, Mapping was carried out at various scales includ-
ing 1:5,000, 1:2,000 and 1:200. In addition, 644 so0il
samples were callected, a proton magnetometer survey
conducted and approximately 500 m° excavated in 17
trenches and four pits.

The Hadrynian "Grit Unit" is comprised of + c¢al-
careous quartz-biotite + muscovite schist, calcareous
and non-calcarecus phyllite, quartzite and metamor-
phosed quartz-grit and fine-pebble conglomerate. Schist
is the most common of these units, They are intruded by
a muTtiphase, two-mica granodiorite to quartz monzon-
ite.

Kdk ok
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WOLF Zinc, Lead, Copper
Cordilleran Engineering, S5ilver Stratabound
{Regional Resources Ltd); 105 B 9 (74)
Amax of Canada Limited (60°33'N,130°02'W)

Reference: D.I.ALN.D. (1981, p, 157).
Claims: WOLF 1-52
Source: Surmary by P, Watson from assessment report
090671 by P.A. Cartwright and P,G. Hall and
assessment report 090903 by D.J. Gregory.
Current Work and Results:
In 1980, induced polarization, resistivity, VLF

~-EM and proton total field magnetometer SUPVEYS were
carried out on 18 km of Tine., No discrete trends were

identiffed by the magretometer survey although several
interesting zones were indicated by the I.P, survaey.,
Generally I.P. and VLF-EM results did not show good

correlations. Those locations which did show good cor-
relation were believed to indicate sources close to the
surface (Tess thar 100 m). Four anomalous zones were
delineated by these surveys,

In 1981, four BQ diamond drill holes were com-
pleted for a total of 582.2 m through phyllite, argil-
lite and quartzite with garnet-mica schist to test geo-
physical and geochemical anomalies. Narrow widths of
sub-economic grade mineralization in veins were encoun-
tered in all of the holes and trace pyrite was noted
throughout. The fourth hole failed to intersect the
projected down-dip extension of the discovery showing.
Mineralization assaying 0.625% Pb, 1.54% Zn and 16.5 g
Ag/t  over four metres was reported from hole one, with
trace pyrite occurring throughout, and trace galena,
sphaterite and siderite noted in some quartz veins.
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ICE Geochemical Target
Canadian Occidental 105 B 6 (75)
Petroleum Limited (60°18'N,131°30'W)

Reference: D.T.A.N.D, (1981, p, 158)
55C Open File Report 563

Claims: ICE 1-30

Seurce: Summary by P. Watson from assessment report
090633 by £.J. Sacks.
History:
The ICE 1-30 claims were staked in 1979 to cover

the headwaters of a stream sediment anomaly (13 ppm Mo
and 42 ppm U} reported from the G5C-URP, The ICE claims
were staked north of the HL claims, which covered the
immediate headwaters.

Description:
The claims are underlain by Jurassic and/or Cre-

taceous quartz manzonite and granodiorite of the Cassi-
ar Batholith. No visible mineralization was reported.




Current Work and Results:

Preliminary geclogical and geochemical survays
were conducted in 1879, Seven rock samples were col-
Tected and analyzed for U, Th, Mo and F, and 4 stream
water samples were anatyzed for U, F and As. Four
stream sediment and 31 soil samples were collected and
analyzed for Cu, Mo, Pb, Zn, Ag, U, Th, Sn and W.

Significant contents of uranium (0.063% U= Dg ),
tungsten {5 ppm} and molybdenum (20 ppm) occur in
stream sediments draining the biotite-quartz monzonite
in the eastern part of the claims. Stream water analy-
ses correspond to stream sediment values and rocks from
this area contain up to 7.5 ppm uranfum,

A uranium-molybdenum soil anomaly (up to 150 ppm
U and 23 ppm Mo) occurs in the east and southeast parts
of the claim block, and correlates well with other geo-
chemical resuits, Several weaker wuranium-molybdenum
-tungsten anomalies, mainly in soils, occur elsewhere
on the ¢laims.
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MR Zinc, Lead, Silver
Tordilieran Engineering; I05B 1, 8 (87}
Regional Resources Lid. (60°17'N,130°18'W)

Claims: MR (230}
Current Work and Results:

Two showings have been found., The
consists of disseminated and massive pyrite-galena
-sphalerite in graphitic and calcareous phyllites and
1imestones of Lower Cambrian age. The West Showing is
indicated by an approximately 100 m lang zinc-silver
~-rich ferricrete gossan at a fault(?) contact between
graphitic phyllite and limestone,

During 1981, 164 claims were mapped at a scale of
1:10,000, and over 1,000 soil samples were collected at
50 m intervals from three grid areas and analyzed for
Cu, Pb, Zn, Ag and Ba. In addition, 282 1line km of
Dighem 11 airborne EM and magnetometer surveys were
flown, and approximately 30 cu. m were excavated from
the West Showing. Several zones of anomaious, multiple
-element soil geochemical response were defined along a

East Showing

prominent EM-conductive and low resistivity trend over
the phyllite host unit.
F*k ok kkd
STONEAXE
SEREM Limited 105 B 10, 15 (88)

(60°44 'N,130°57 'W)
Claims; STONEAXE 1-30; GEE WIS 1-8

Source: Summary by P. Watson from
091009 by M,A. Stammers.

assessment report

Description:

The STONEAXE claims overlie a northwest-trending
contact between the Gravel Creek Stock (possibly a
satellite intrusion of the Cassiar Batholith) and Tlate
Precambrian schist. The GEE WIS claims adjoin the
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STONEAXE c¢laims to the northeast and are not covered by
this report,

Current Work and Results:
The STONEAXE claims were staked in 1981,

was carried out at a scale of 1:5,000 and
samples were collected.

Mapping
ninety soil
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BORDER
Caradian Occidental
Petroleum Limited

Geochemical Target
105 B 2,104 0 15 (91)
(60° 00'N, 130° 40'W)

References: GSC Open file Reports 561 and 563,

Claims: BORDER 1-8 (see also Liard Mining Division,
British Columbia; ALLEN #1 - Units 1-1%; and
ALLEN #2 - Units 1-15).

Setrce: Summary by P. Watson from assessment report
090631 by E.J. Sacks, and assessment report

090840 by C. Hartley,
Description:

The BORDER 1-8 and ALLEN #1 AND #2 {B.C.)
were staked in 1979 to cover a multi-site
stream sediment lead-zinc-silver-copper-uranium anoma-
ty. Mid-Cretaceous hiotite + muscavite quartz monzon-
ite and granodiorite of the Cassiar Batholith underlies
this area, cut by narrow (less than 1 m) diabase dykes
and small hornblende dierite stocks within the ALLEN
claims. The quartz monzonite is foliated and brecciat-
ed and cut by chloritized, saussuritized, kaolinized
and limonitized fracture zones containing rare quartz
-pyrite veining.

claims
GSC-URP

Current YWork and Results:

Geological, geochemical and radiometric surveys
were conducted in 1979 and/or 1980, During the 1979
program, 2 heavy mineral, 21 stream sediment, 21 stream
water, 14 soil and 22 rock samples were collected.
Anomalous values of lead, zinc, silver and uranium were
found in rocks especially in fracture zones. Strong,
persistent lead, zinc, silver, wuranium, tungsten and
molybderum anomalies were reported for soil, stream
sediment and heavy mineral samples from the ALLEN
claims.

In 1980, 153 soil (54 on BORDER), 1 neavy miner-
al, 1 stream sediment and 34 rock (18 on BORDER)
samples were collected and analyzed for some or all of
Pb, Zn, Ag, Cu, Mo and U, Soils were considered anom-
alous if they contained greater than 50 ppm Ph, 120 ppm

In ar 0.4 ppm Ag. Twelve anomalous areas (lead-zinc
-silver) were reported, apparently related to shear
zgnes and small intrusives.

Radiometric surveys, taken 1in conjunction with

5011 geochemistry, did not provide any interesting re-
sults.
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co Geochemical Target
Canadian Occidental 106 B 12 (92)
Petroleum Limited {60°34'N,131°50'W}

Reference: GSC Gpen File Report 563.
Claims: CO 1-36

Source: Summary by P. Watson from assessment report
090635 by E.J. Sacks. :

History:

The CO claims were staked in 1979 to cover the
headwaters of a U-Cu-Mo-F stream sediment-water anomaly
reported by the GSC-URP.

Description:

The claims are underlain by Pleistocene glacial
sediments and probably underlain by regionally meta-
morphosed, Devonian to Mississippian guartzite and
other metasedimentary rocks, and by quartz veins and
younger, unmetamgrphosed, plagioctase porphyry andesite
dykes.

Current Work and Results:

No outcrop was found on the property during the
1979 preliminary geclogical and geochemical surveys. A
total of 49 soil, 2 stream sediment and 2 water samples
were collected from the property, as well as 3 rock
samples from the surrounding area. Soils and sediments
were analyzed for Cu, Mo, Pb, Zn, Ag, U and Th. Rocks
were analyzed for U, Th and F, and waters for U, F and
As. No anomalous stream sediment values were reported,
and copper and uranium values did not replicate GSC

results from the same streams, A 610 m long uranium
-molybdenum-copper soil anomaly was located in the
southwest corner of the claim group. MNo source of
uranium on these claims has been found to date.
*hhkkkk
1981 MINERAL CLAIMS STAKED
MIDWAY (TOOT) 105 B 1 (61)

Amax of Canada Limited (60°01'N,130°14 W)

Claims 1981: MID {(B0)

MAC 105 B 1 (84)
Marbaco Resources (60°03°'N,130°20'W)

Ctaims 1981: MAC {4}

KERNS

105 B 1 (15)
D. Schellenberg et al

{60°13'N,130°23'W)
Claims 1981: DPS {8)

105

DALE
C. Wilman et al

105 B 1 (6}
(60°00'N,130°28 'W)

Clatms 1981: VIC (8}; GP (8); LOLA {8); BERT {8); ANNE

(8)

LOST

Canadian Occidental Petroleum;

G, Aylward

Claims 1981: LOST (4); GARRY (4)

SLOUCE
McPres Mineral Exploraticn

Claims 1981: BT (24)

SIN

Welcome Nerth Mines Limited
Cltaims 1981: SIN {2)
LOGTUNG

Amax of Canada Limited

Clatms 1981: LOG (12)

I
McPres Mineral Exploration

Claims 1981: TB (24)
PINESOL

C. Main et al

Claims 1981: PINESOL (16)
MID

R.W, Hyde et al

Clafms 1981: CMC (112)
MR

Regional Resources
Claims 1981: MR (230)
TEAM

SEREM Limited

Claims 1981: TEAM (86)

STONEAXE
SEREM Limited

105 B 2 (85)
{60°10°N,130°33 i)

105 8 3 (50)
(60°03'N,131°26 ')

105 B 3 (48)
(60°09'N,131°27 ‘W)

105 B 4 (30)
(60°01'N,131°43 ')

105 B 4 (47)
(60°15'N,131°04 W)

105 B 7 (86)
(60°22'N,130°49 'K}

105 B 7 (18)
(60°20'N,130°42 '}

105 8 8 (87}
(60°17'N,130°17 "W}

105 B 10, 15 (72)
(60°43'N,130°46 ' W)

105 B 10, 15 (88)
(60°45'N,130°54 "1}

Claims 1981: STOMEAXE (30); GEE WIS (8)




THRALL
Getty Canadian Metals

Claims 1981: THRALL (92)
SOURCE
SEREM Limited

Claims 1981: SOURCE {24)

105 B 11 (89)
(60°32'N,131°20" W)

105 B 11 (90)
(60°38'N,131°09 W)

106

PORCUP INE 105 B 16 (41)
G. Desbiens et al (60°58'N,130°02" W)
Claims 1981: SPRUCE (2); PINE (2); BIRCH (2); HEMLOCK

(2); MAPLE (2}
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TESLIN MAP-AREA (NTS 105 C)

General! Reference:

NO. PROPERTY
NAME

GSC Map 1125A and Memair 326 by: R,
Mulligan, 1963.

REFERENCE

KITCHEN
SMEG

LINCOLN
TARFL)

SLATE

RED MOUNTAIN
RIBA
SEAFORTH
SQUANGA
HAYES PEAK

[ e R o s R I S R

11  GUNSIGHT
12 MOOSE KILL

Silver-Lead Vein
This Report
Mulligan (1963, p. 78)

Silver-Lead-Zinc Vein

This Report

Asbestas

Asbestos

Asbestos

Mulligan (1963, p. 78}); This
Report

D.I.ALN.D. {1981, p. 162)

Lees (1936, p. 24); This Report

13 MARLIN Manganese Dccurrence
14 MT. GRANT Copper Vein
15 DRY
16 TRON CREEK Silver-Gold Qccurrence
17 LINDSAY Craig & Laporte (1972, p. 124)
18 SIDNEY Mulligan (1963, p. 77)
19 ROSY Bostock (1936, p. 6}
20 DEADMAN Silver-Lead Vein
21 McCLEERY Skarn-Copper Iron
22 ABBA D.T.AN.D. (1981, p. 161}
23 FORSURE D.T.AN.D. (1981, p. 162}
24 CHRIS D.I.A.N.D. {1981, p. 162)
25  LINDSAY D.ILALN,D, (1981, p. 182)
26 LISA D.I.ALN.D, (1981, p. 162)
27 MICH D.I.A.N.D, (1981, p. 162)
28 (RK This Report
29 MINDY This Report
30 STARTIF Morin et al {1979, p. 78-79)
31 DB This Repoert
32 BAS This Report
33 GRIZZLY This Report

SMEG Lead, Zinc, Silver, RED MOUNTAIN

Chevron Standard Minerals
Limited 105 C 8, 9

Barite Stratabound

Amoco Canada Petroleum
(2) Company Limited

(60°38'N, 132°22'H)

References:; D.ILALN.D. (1981, p. 161}; Morin

(1980, p. 59-50).
Claims: BAR (44}
Current Work and Results:

In 1981, 14 claims were mapped at a

1:25,000 to define the stratigraphy and structure of

the central part of the claim block.

Kok hk kK

et al References: Morin et al

Melybdenum
105 ¢ 13 {6)
{60°59'N,133°45'W)

33); Morin et al

(1977, p. 148); Sinclair et al (1976), p.

96-97); Craig

121-122),

Claims: BUG, GUB, SM

scale of Source: Summary by P. MWatson
090887 by P, Brown.

109

Laporte (1972, p.

assessment report




Current Work and Results:

Six KQ diamond drill holes, totalling 3,963 m,
were completed in 1981. The best intersection was found
in hole 24 which was drilled at -%0° to 921.4 m. From
405 m to 921.4 m (516.4 m length) graded 0,31% MoSs,,
while from 849 m to S521.4 m {72.4 m) graded 0.41% MoSo.
These holes intersected quartz monzonite porphyry with
quartz stockwork, hornfels and quartz eye diorite,

dokok ok dek

ORK Tin, Tungsten Skarn
T.C. Stephen 105 ¢ 9 (28)
Explorations Ltd,.; (60°38'N, 132°22'W)
{D.C.Syndicate)

Reference: D.I.A.N,D. (1981, p. 162).
Claims: ORK 1-36
assessment

Source: Summary by P. Watson from

090886 by J.C. Stephen.

report

Current Work and Results:

During the 1981 program of mapping, sampling and
prospecting, 3 silt, 46 talus and 49 rock samples were
collected and analyzed for Sn and W. Limited exposure
of a leucocratic granitic intrusive was indicated with
anomalous values of Sn and W occurring in the vicinity.
Skarn horizons in the northern part of the property
have related mineralization, but no significant miner-
alized zone has been demonstrated to date.

dededeodok &

MINDY
Mewmont Exploratian
of Canada Limited

Tungsten Tin Skarn
105 € ¢ (29}
(60°37'N,132°20'W)
Reference: D.I.A.N.D. {1981, p. 162)

Claims: MINDY 1-16&, 33-64

assessment
assessment

Source: Summary by P, Watson from
090647 by H, Limion and
0%0987 by D. Oneschuik.

report
report

History:

The MINDY 1-16 claims were staked in 19792 and the
neighbouring MINDY 17-32 (D.I.A.N.D.,1981, p. 162) add-
ed in 1980,

Description:

The MINDY claims are underlain by Mississippian
sedimentary rocks, including hornfels, chert, argil-
Tite, Yimestone, cornglomerate and skarn. The nearest
intrusion (Mulligan, 1963) outcrops 6.5 km to the
northwest, and a shallow intrusion is postulated under
the claims to account for the hornfels and skarn in
this area.
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Current Work and Results:

Three skarns were reported from preliminary map-
ping. One is 10 m wide, may extend for up to 800 m in
strike length, contains sparsely disseminated arsenopy-
rite, pyrrhotite and scheelite, and is cut by a 1.3 m
wide massive pyrrhotite vein, A grab sample of fioat
from the second skarn assayed 0.31% Sn and alsc con-
tained minor chalcopyrite, sphalerite and smithsonite.
The third, sulphide-free, skarn contains irreguiar gar-
net-rich zones, ore of which assayed 0.42% w03 over 2

A MAXMIN-EM survey, carried out in 1979 over the
central part of the claims, failed to detect any strong
conductive features, although several! weak indications
of conductive material exist. The magnetic survey de-
fined two magnetically active zones, one to the soputh
of the first skarn showing and one coincident with the
weak EM anomalies. The latter zone is approximately 400
m long and up to 300 m wide,

In 1981, a total of 1,047 m of diamond drilling
was completed in nine holes. The holes encountered bio-
tite hornfels, skarn and chert, plus minor amounts of

other units. In three holes, approximately 18 m aof
skarn were intersected. Other holes encountered minor
to nine m of skarp, often in more than one location.

Assays of 0.467% Sn over 6.8 m and 0,54% Sn over 7.6 m
were reported. Assays for Nﬁj, Cu, Zn, Ag and Au were
generally very low,

ke Kok K

DB Tin Tungsten Skarn
J.C. Stephen 105 C 8 (31)
Explerations Ltd. {60°22'N,132°05"'W)
Reference: Morin et al (1980, p. 59).

Claims: FF 1-46

Source: Summary by P. Watson from assessment report
090993 by J.C. Stephen.
History:

FF 1-16 were staked in June 1981 for D.C. Syndi-
cate and the remainder of the block added in August,
1981. The DB claims were staked in the same area 1in
1978 but later lapsed.

Description:

Five rock units are present. The oldest unit
consists of Mississippian or older gquartzite, argilla-
ceous quartzite and tuff(?) of the Big Salmon Complex

and underlies the skarn unit, Within the skarn, a dark
red-garnet skarn is separated from an upper green-gar-
net skarn by a discontinuous bed of Timestone. Some
sections contain concentrations of magnetite, and else-
where, local pods of pyrrhotite with small amounts of
chalcopyrite, pyrite and arsenopyrite are found, Smali-
er skarn zones contain some 3n and W mineralization,
The skarn is overlain by well-bedded 1imestone, and
then by a unit of argillaceous quartzite with interbed-
ded shale, argillite and chert. Granite of the Hake
Batholith has cut these older units.




Current Work and Resylts:

The 1981 program consisted mainly of chip sam-
pHing at 30 m intervals along the various skarn hori-
zons. The main skarn zone extends for approximately 640
m and was divided into six zones atong its Tength, Low
values in tin and tungsten were obtained.

*F ok ok k A
EBAS Skarn
J.C. Stephen 105 C 8 (32)
Explorations Ltd, (60°24°'N,132°05 W)
Claims: BAS 1-8
Source; Summary by P. Watson from assessment repart

090994 by J.C. Stephen and M,M, Brenchiey.
History:

The claims were staked an behalf of D.C. Syndi-
cate in 1981 to cover a thick zane of calc-silicate
skarn discovered while prospecting the contact area of
the Hake Batholith.

Descriptiaon:
Six rock units are present, the oldest of which

are probably Mississippian or earlier. The Towermost
unit is a siltstone and is overlain by a dolomite

-silicified limestone unit which occurs as two bands
separated by a calc-silicate skarn. The lower dolomite
contains pockets of highly gossaned carbonate rocks

with small quantities of chalcopyrite and pyrrhotite.
The calc-silicate skarn contains lenses and stringers
of magnetite, is from 23 to 61 m thick amd can be
traced for 915 m along strike. Dverlying the carbonate
unit are siltstones and volcanics, and the area has
been intruded by the Hake Batholith.

Current Work and Results:

In 1981, stream sediment, talus, soil and chip
geochemical sampling, and geological mapping were car-
ried out. Samples were analyzed for Sn and W, which
were slightly anomalous in  stream sediment samples,

slightly more anomalous in talus, and not anomalous at
all in chip samples taken across the skarn.

hkkkkk
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1981 MINERAL CLAIMS STAKED

HAYES PEAK
T. McCrory et al

Claims 1981: SAYEH (25)
DB

D. Ferguson et al
Claims 1981: FF (46)
BAS

M. Brenchley

Claims 1981: BAS (8)
SMEG

Chevron Canada

Claims 1981: BAR {24)
MINDY

Newmont Exploration of Canada
Claims 1981: MINDY (32)
MOOSE HILL

J. Suits

Claims 1981: CONE (4)

GRIZZLY
b. Fraser et al

Claims 1981: GRIZZLY (80); YR (24)
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105 C 6 (10}
{60°25*N,133°19 ')

195 ¢ 8 {31)
(60°21'N,132°05" W)

105 C 8 (32)
(60°24'N,132°05 "W}

105 ¢ 8 (2)
(60°38'N,132°22" W)
105 ¢ 9 (29)

(60°39'N,132°25 ')

105 C 11 (12)
{60°40°N,133°22 '}

105 ¢ 13 (33)
(60°58'N,133°47 W)

BEAR (52)
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WHITEHORSE MAP-AREA {NTS 105 D)

Geperal Reference:

GSC Map 1093A and Memoir 312 by:
J.0. Wheeler, 1961.

NO. PROPERTY REFERENCE
NAME
1 JUBILEE This Report
2 LuLu Findlay (196%9b, p. 39)
3 MILLET Copper
4 LIME D.T.A.N.D, (1981, p. 165)
5 VENUS D.I.AN.D. (1981, p, 23-25,
68-76, 116-122); This Report
6 MONTANA Findlay (1969a, p. 60-61)
7 THISTLE Gold-Silver-Lead-Zinc-Copper Vein
8 JEAN Green & Godwin (1964, p. 39-40);
Findlay (1969a, p. 61)
9 BIG THING D.T.A.N.D. (1981, p. 167)
10 CARCROSS Findlay (1969a, p. 62); This
Report
11 KNOB HILL Bostock (1941, p. 143)
12 WABONA Zinc Vein
13 COLLEGE GREEN Copper Vein
14 FINGER Copper Occurrence
15 LATREILLE D.ILAJN.D. (1981, p. 165)
16 PRIMROSE Skarn Zinc; This Report
17 ROSE D.I.A.N.D, (1981, p. 165, 167)
18 BOSTOCK Bostock {1941, p. 38)
19 CHARLESTON This Report
20 BERNEY U.I.A.N,D. (1981, p. 166, 168}
21 MT. REID This Report
22 SKUKUM Findlay (1969a, p. 56-57); Craig
& Milner {1975, p. 55)
23 MORNING Bostock (1941, p, 36-37); This
Report
24 GODDELL Antimony-Silver Vein
25 PORTER Bostock (1941, p. 37-38);
0.I.A.N,D, (1981, p. 168)
26 BECKER-COCHRAN  Green {1966, p. 52-55)
27 FLEMING Wheeler (1961, p. 142); Cairnes
(1912, p. 140-145)
28 MT. ANDERSON D.I.ALN.D, (1981, p. 166); This
Report
29 TALLY-HO Wheeler {1961, p. 108-110)
30 MT, WHEATON Wheeler (1961, p. 122-123)
31 BUFFALG This Raport
32 MT. STEVENS This Report
33 CROMWELL Silver-Lead-Copper Vein; This
Report
34 MILLHAVEN This Report
35 GOLD HILL Cairnes (1916, p. 43}
36 GOLD REEF Wheeler (1961, p. 123); Cairnes
{1912, p. 111-112)
37 UNION MINES Wheeler {1961, p. 135-136)
38 MT. BUSH Cairnes (1916, p. 145-147)
39 LEGAL TENDER Cairnes (1912, p. 112-113)
40 ALLIGATOR Copper-Molybdenum Porphyry
41 WHITEHORSE COAL Craig & Laporte (1972, p. 158)
42  MUD Findlay (1969a, p. 54-55)
43 ARKELL Craig & MiTlner (1975, p. 43)
44 INGRAM Wheeler {1961, p. 136-137)
45  CUTOFF Silver-Gold Vein; This Report
46 EFFIE Asbestaos
47 POW D.I.A.N,D. (1981, p. 166)
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ACE

WHITEHORSE
COPPER
TREMAR

WING
QUINALTA
POLAR

VAL

DUGDALE
TOPAZ10S
LEWES RIVER
WALCOTT
GOLCONDA
GRONK

NIP
M*CLINTOCK

MAR SH

LAVALEE
MICHIE
RAILROAD
JACKSON
IMP
BUCHANAN
WHEELER
HARNIAK
SHAW
ALLISON
OPULENCE
BOBO
DONKEY

DAWN

INCO
SUITS
FISH LAKE
LUSCAR
PTARMIGAN
COAL RIDGE
BERESFORD
BOUDETTE
COMBS
MIDGETT
GEE

TONY

WEST
PART
PROSE
POMPEL
LORNE
JAVA
GAMMON
ART
MUNROE
UNTILL
ABI
TOP
LABE
CRD
BEN
RAM

RAMING
0J
ATHES
DUNK

Silver-Gold-Lead-Zinc-Copper
Yein; This Report

Kindle (1963); Sinclair & Gilbert
{1975, p. 74-77); This Report
Craig & Laporte (1972, p. 113)

Skarn Copper

Kindle (1963, p. 35-36)
Copper-Molybdenum Occurrence
Findlay {196%a, p. 54)
Findlay (1969b, p. 34)
Findlay (1969b, p. 34-35)

Copper-Silver-Lead Vein

Skarn Copper

Skarn Copper

Wheeler (1961, p. 143}; Craig &
Milner (1975, p. 45)
Nickel-Cobalt-Copper Magmatic:
This Report

Asbestos

Chromium-Asbestos Magmatic
Sitver VYein

Craig & MiTrer (1975, p. 52)
Copper Occurrence

D.I.ALND, (1981, p. 168)

Copper-Silver-Gold Vein
This Report

Antimony Vein

Silver-Lead-Zinc~Gold-Copper
Yein; This Report

Copper-Molybdenum Porphyry
Sinclair et al {1975, p. 144-145)
Coal

Coal

Catirnes (1908, p. 20-21)
Caal

Cairnes (1908, p. 20-2i)
Wheeler (1961, p. 143)

Gold Vein

Copper Vein

BD.1.ACN.D. (1981, p. 168)
Lead-Silver-Zinc Vein; This

p. 166)

D.I.ALNLD. (1981, p. 167)
D.I.AN.D. (1981, p. 168)
D.I.AN,D, (1981, p. 168)
D.I.ALN,D. (1981, p. 168)
This Report

D.I.AN.D, (1981, p. 167)
D.I.AN.D. {1981, p. 167)

Sinclair et al (1976, p. 104)
Sinclair et al (1976, p. 108)
Morin et al (1979, p. 61)
This Report

Morin et al (1980, p. 33)
Morin et al (1980, p. 33)
D.I.ALN.D. (1981, p, 123-127);
This Report

Morin et al (1980, p. 36)
Morin et al (1980, p. 36)
This Report

This Report




110 UNDAL This Report

111 TROLL This Repart
112 00D This Report
113 BACHUS This Report
114 NIAD This Repart
115 KUKY This Report
116 DAYIR This Report
117 EVIEW This Report
118 TIKA This Report
119 ILLIA This Report
JUBILEE Gold

Nithex Explaration Limited 105D 1 (1}

(60°14'N,134°07 'W)
Claims: JUBILEE 1-6; JM 1-12, 25-26, 31-34

Source: Summary by P, Watsen from
050864 by J.W. Macleod.

assessment report

History:

This showing was known in the 1950's, The JUBILEE
1-6 claims were staked in 1979 and the JM claims added
in 1980 and 1981,

Description:

Pyrite and arsenopyrite lenses are found within a
Timonitic shear within a series of Cretaceous(?) vol-
canic rocks. A distinct chloritic shear forms the hang-
ing wall to the limonitic mineralized shear., A series
of brecciated volcanics, andesites and cherts were map-
ped in drill core,

Current Work and Results:

Eight hand trenches were dug, four of which
expose mineralization consisting of lermses of massive
arsenopyrite and pyrite, Samples across 2.3 m in gne
trench and 1.1 m in another trench assayed 9.94 g Au/t
and 11,14 g Au/t respectively.

Six diamond drill hoTes, totalling 305.6 m, were
drilled in 1981 to cut the limonitic shear zone., Two
contained no significant gqold values, two contained
Tower values than surface showings and two intersected
the main zone. Although considerable disseminated py-
rite was found, gold values were only associated with
arsenopyrite.

*hdhkkk

CHARLESTON
Archer, Cathro and
Associates Limited

105D 3, 4 (19)
(60°12'N,135°30'W)

References: D,I.A.N.D. (1981, p. 165);
p. 126-127).

Wheeler (1961,

114

120 AMN This Report
121 ICHIE This Report
122 ALBATRDS This Report
123 BEX! This Report
124 FLAT This Report
125 ERGE- This Report
126 UNCER This Report
127 SLEWE This Report
128 UTSHIG This Report

Claims: NOMEN DUBIUM 1-24

Source: Summary by P. Watsoen from assessment

090975 by A.R. Archer,

report

Current Work and Results:

In 1981, prospectirg and 2 soil geochemistry sur-
vey were carried out, A prominent gquartz vein con-
taining anomalous Au and Ag, ard rusty quartz veins and
dykes up te 3 m wide, were noted. The rusty veins and
dykes outcrop near the densest cluster of anomalous Au
values, and a 1 m wide, rusty, porous patch of quartz
veining was found which contained up to 50% dissemin-
ated sulphides including galerna, and possibly tetrahed-
rite and arsenopyrite,

During the program 141 geochemical samples were
collected. Geld anomalies of 1,640 and 794 ppb Au  were
returned from the quartz vein, and values aof 776 and
666 ppb Au from the galena showing. The only anomalous
Ag values noted on the property were associated with
the quartz vein, Most samples contained greater than 50
ppm As.

*EAk k&

MT. REID Gold, Silver,
Ernie Bergvinson Antimony
105D 3 (21)

(60°10'N,135°24 ')
Reference: Sinclair et al (1975, p. 146-147).
Claims: WH 1-8

Source: Summary by P. Watson from
090871 by F. Holcapek.

assessment report

Current. Work and Results:

Approximately 23 m of old trenches were re-opened
and resampled, and prospecting was carried out in the
surrounding area in 1981. The main showing is a fault
zone up to 15 m wide, with erratically distributed sul-
phides over a maximum width of 1 m,
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MT. STEVENS

IsTand Mining and Explorations

Company Limited

Reference: Wheeler {1961, p,

Gold, Silver,
105D 7 (32)
(60°12'N,134°58"W)

Claims: JL 1-24

Source: Summary by P. Watson from assessment report
090894 by F. Holcapek.
History:
Mineralization has been known on Mt, Stevens

since the early 1900's, The JL claims, staked in 1980
on the eastern slope of Mt. Stevens, cover several old
adits and trenches.

Description:

Yolcanic rocks of the Lewes River Group are in-
truded by granite porphyry and andesite dykes in this
area. Gold mineralization is localized within the gran-
ite porphyry dykes.

Current Work and Results:

The old showings and workings were re-examined in
1981, Extensively fractured and sericitized quartz
porphyry dykes are mineralized with pyrite, galena and
minor sphalerite. The mineralization is associated with
quartz stockwork aor intensive silicification along
crosscutting fracture planes or shear zones.

Limited soil and rock geachemical surveys were
also carried out in 1981, No gold values greater than
0.10 g/t were reported for rock chip samples from the
three showings. Silver values in rock such as 1.03 g/t
over 15 m and 2.4 g/t over 5 m were reperted. Thirty-
five soil samples were coliected and coipcident lead
and gold soil sample anomalies were determined.

Fk e Ak &

WHITEHORSE COPPER
Whitehorse Copper Mines
Limited

Copper, Gold,
Silver Skarn
105 D 10,11,14(49)
(60°40'N,135°10"W)

References: D.I.A.N.D. (1981, p. 4, 22, 24-25); Morin
et al (1980, p. 35-36).

Claims: Approximately 700 claims

Source: Summary by P. Watson from assessment reports

090645, 050823, 090834 and 090899 by A. Hureau.
Current Work and Results:

Curing 1981, the entire belt was flown with air-
borne EM and magnetic surveys, These results are still
being evaluated. A total of 51 diamond drill holes of
NQ and BQ were drilled on JEAN 11, PUEBLD 1, EMIDELL
13, 15, VERONA, JIM 13, 15 and SUE 3, 4 for a total of
9,362 m. Drilling increased the reserves at COWLEY PARK
SOUTH to 213,188 tannes of 2.46% Cu and 0.14% MoS N
Erratic, good-grade mineralization was intersected at
NORTH STAR at depths to 518 m.
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