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INTRODUCTION

This report is essentially an update of an earlier paper (Morrison,
1976) on the distribution of intrusion related and other mineral occur-
rences in the Whitehorse map-area, Yukon. Mineral occurrences recorded
in the Archer, Cathro and Associates, Ltd., Northern Cordillera Mineral
Inventory have been classified according to deposit type and principal
commodities then plotted on a lithologic map which is in part an updated
version of the Geological Survey of Canada four mile map for the White-

“horse map-area (Wheeler, 1961). New information added to the map
includes: geology and geochronology of the Bennett Lake cauldron sub-
sidence complex {Lambert, 1974); geology of the Atlin Terrane (Monger,
1975); reinterpreted geology of the adjacent Laberge map-area (Tempelman-
Kluit, 1978) and part of the Bennett and Atlin map-areas (Bultman,

1979); a reclassification of geologic units in southern Yukon {Geological
Survey of Canada, 1976); reconnaissance mapping, classification and
geochronology of granitic rocks in the Whitehorse map-area {Morrison,
Godwin and Armstrong, in prep.); and detailed stratigraphy of the Upper
Triassic Lewes River Group with special emphasis on the Whitehorse
Copper Belt and the associated Cu-Fe skarn deposits (Morrison, thesis in
preparation). The latter two projects include field and laboratory
studies carried out by the author in 1975, 1976 and 1977,

Geological Setting

The Whitehorse map-area in southwestern Yukon covers latitudes 60
to 61 degrees north and Tongitudes 134 to 136 degrees west; it extends
northward frem the British Columbia border and includes the city of
Whitehorse and the segment of the Yukon River between Bennett Lake and
Lake Laberge.

Tectonically, Whitehorse map-area straddles the Coast Plutonic
Complex, Yukon Crystalline Terfane, and the Intermontane Belt which has
been further subdivided into three terranes. (Fig. 1),

The Coast Plutonic complex is represented by the soutern extension
of the Ruby Range granodiorite which has been dated as mid-Cretaceous in
whitehorse map-area (Morrison et al, in prep.) but may be as old as
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Triassic (Tempelman-Kluit, 1976). It is intruded by Eocene granite-
quartz monzonite and rhyolite porphyry and contains remnants of Proter-
ozoic to Paleozoic biotite schist and marble which are comparable to the
metamorphic rocks in the southern part of the Yukon Crystaliine Terrane.
(Tempelman-Kluit, 1976).

The Yukon Crystalline Terrane in Whitehorse map-area contains the
southern extension of the Triassic (?) Aishihik Batholith of quartz
diorite to quartz monzonite composition which is intruded by Eocene
- granite-quartz monzonite and rhyolite porphyry and includes erosional
remnants of Mesozoic to Quaternary volcanic and sedimentary rocks and
Proterozoic to Paleozoic matamorphic rocks.

In Whitehorse map-area the Intermontane Belt has been subdivided
into three terranes each containing a distinctive lithologic assemblage
(Fig. 1). The Whitehorse Trough (Wheeler, 1961) consists of an Upper
Triassic island arc assemblage of mafic volcanic and vo]cano-sedimentary
rocks overlain by Jurassic and Cretaceous conglomerate, greywacke,
pelite and coal measures deposited in a successor basin. The Atlin
Terrane (Monger, 1975) consists of Pennsylvanian and Permian ultramafic
rocks, mafic volcanic rocks, chert, pelite and Timestone of oceanic
affinity in fault contact with the Jurassic sedimentary rocks of the
Whitehorse Trough. Marsh Lake Terrane, is a poorly understood area of
Permo-Triassic (?) mafic to intermediate volcanic rocks, ultramafic
rocks, chert, pelite and Timestone in fault contact with Jurassic and
Upper Triassic sedimentary rocks of the Whitehorse Trough. The volcanic
rocks in the Marsh Lake Terrane are distinguished from Upper Triassic
volcanic rocks in the Whitehorse Trough by the presence of numerous
- serpentinite bodies and remnants of ultramafic rocks that result in a
strong linear magﬁetic anomaly at the western margin of the Marsh Lake
Terrane. Although the volcanic rocks are normally in fault contact with
Upper Triassic sedimentary rocks within the terrane, locally they underlie
Upper Triassic pelite and limestone. The presence of Upper Triassic
sedimentary rocks in the Marsh Lake Terrane may be a Permo-Triassic
oceanic assemblage thrust over the sedimentary rocks of the Whitehorse
Trough. A1l three terranes in the Intermontane Belt are intruded by
mid-Cretaceous, Late Cretaceous and Eocene plutonic suites.




Mineral Occurrences

Mineral occurrences in the Whitehorse map-area have been classified
inte four major groups; vein, skarn, porphyry and ather. The vein
deposits (Sb-Ag, Au-Ag, Ag-Pb and ploymetallie Au-Ag-Pb-Zn-Cu types),
porphyry deposits (Cu and/or Mo) and the Pb-Zn skarn and replacement
deposits are all spatially associated with subvolcanic phases {stocks,
Plugs and dyke swarms) of the Eocene and Late Cretaceous plutonic

~ suites, particularly where these intrude Cretaceous and older volcanic
and sedimentary rocks at the western margin of the Whitehorse Trough and
in the Yukon Crystalline Terrane. These types of occurrences, and their
metal and alteration zoning described in an earlier report (Morrison,
1976; Fig. 5), are directly comparable to mineralization associated with
Tertiary caldera complexes in the southwestern United States and Mexico.
However, there are two types of minera] occurrence normally associated
With caldera complexes that have to date not been found in Whitehorse
map-area, At Buena Esperanza, Chile {Si1litoe, 1977) manto-type copper
deposits consisting of chaicocite, bornife, chalcopyrite with tennantite
occur as disseminations and fracture and vesicle fillings in flow tops,
in the matrix of volcanic breccia, and in organic-rich limestones in a
sequence of intercalated andesitic flows, breccias and sediments in a
Jurassic subaerial volcanic complex. Within the McDermitt caldera,
Nevada-Oregon (Rytuba and Glanzman, 1978), mercury, uranium and Yithium
occurrences are associated with "moat-fi11" volcaniclastic rocks and
lucustrine sediments. Uranium also occurs in veins in rhyolite domes in
the ring fracture of the caldera complex. In Whitehorse map-area there
are at least three Eocene caldera complexes (Bennett Lake, Mt. Skukum,
Mt. Byng) that have andesitic bases (eTvb on map) and rhyolitic caldera
facies (eTva) with rhyolitic and feldspar porphyry domes and plugs (Trp)
and granitic stocks (Tggm). The caldera complexes have potential for
manto-type copper mineralization in their andesitic base and for uranium
mineralization in the rhyolitic caldera facies as well as for vein,
skarn and porphyry mineralization,

Cu-Fe and Cu skarn deposits, typified by the Whitehorse Copper
Belt, are in Upper Triassic dolomite, limestone and volcaniclastic rocks
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in contact with unaltered and unmineralized diorite and quartz diorite
of the mid-Cretaceous plutonic suite {Kgd). Several other Cu-Fe skarns
occur in the same host rocks but associated with younger plutons. It
has been suggested that the volcaniclastic rocks are the principal
source of metals in these deposits and that within a given contact
aureole facies boundaries within Upper Triassic carbonate reef complexes
control the distribution of skarn ore (Morrison and Hodder, 1977). A
knowledge of the stratigraphy of the Upper Triassic Lewes River Group is
“essential to exploration for copper belt-type skarn deposits. '

Minor occurrences of Cu, Cr, Ni, asbestos, coal and fluorite have
also been reported from Whitehorse map-area.

Description of Mineral Occurrence Types

Mineral occurrences listed in Archer, Cathro and Associates Ltd.,
Northern Cordillera Mineral Inventory have been classified according to
deposit type and principal commodities. The following groups have been
recognized:

1) Vein Deposits: Generally spatially associated with stocks, plugs and
dykes of quartz and feldspar porphyry (Trp) in shear zones in leuco-
cratic granite-quartz monzonite (Tgqm) and other older plutonic, volcanic
and sedimentary rocks.

a) Sb-Ag: Stibnite associated with Pb, Zn and Cu sulfides and Ag-bearing
sutfosalts in quartz, calcite, barite veins. e.g. Opulence, Mount Reid,
Morning, Goddell, Porter, Yukon Antimony (Becker-Cochran).

b) Au-Ag: Native Au and Au-Ag tellurides with pyrite, arsenopyrite and
galena in quartz veins and occassionally shear or breccia zones. e.g.
Lulu, BuffaIB'Humb, Ridge, Mascot, Sheep, Gold Hill, Gold Reef, Tally-
Ho, Combs, Cutoff.

c) Ploymetallic Au-Pb-Zn-Cu: Polymetallic veins with silver and gold in
sulfosalts of Pb and Fe associated with galena, sphalerite and chalco-
pyrite in silicified shear zones and as quartz lenses and veins. e.g.

Venus, Jean, Arctic, Mt. Stevens, Mt. Anderson, Ingram, Ace, Abi.

d) Ag-Pb: Ag probably in sulfosalts associated with galena and sometimes "
sphalerite and chalcopyrite in quartz veins and silicified shear zones.
Probably just an Au-poor equivalent of c). e.g. Idaho Hill, Donkey,
Mineral H{ill, Mt. Wheaton, Cromwell, Milhaven.




2) Skarn Deposits

a) Pb-Zn: galena and sphalerite in garnet-diopside skarn and replace-
ments in limestone (PPc) adjacent to quartz feldspar porphyry stocks
(Trp). e.g. Primrose, Ram.

b) Cu: Chalcopyrite with pyrite and occasionally molybdenite in diopside
garnet-epidote skarn in bioclastic 1imestone (uTrc) adjacent to bigtite-
hornblende granodiorite (Kgd) or other plutons (Tggm, LKgm). e.g.
Gronk, Nip;‘Pow, silicate skarns in Whitehorse Copper Belt.

_¢) Cu-Fe: Chalcopyirte, bornite and valleriite with magnetite and
occasionally specularite occur in serpentine, actinolite, epidote skarns
in dolomite or dolomitic limestone (uTrc) adjacent to biotite hornblende
granodiorite (Kgd) or other plutons (Tgqm). e.g. Grouse, magnetite
skarns in Whitehorse Copper Belt.

3) Porphyry Deposits

Cu_and/or Mo: Chalcopyrite and/or molybdenite in quartz veins or frac-
tures in hydrothermally altered granitic rocks. The host rocks may be
breccias in the ring fracture of Tertiary cauldron subsidence complexes
(e.g. Latreille, Skukum; older granitic rocks intruded by swarms of
porphyry dykes (Trp) (e.g. Alligator, Ark, Keeweenaw); quartz monzonite
stocks {LKgm) (e.g. Lime, Bear Molybdenum); or granodiorite stocks
(Lkgd) (e.g. Red Ridge, Imp}.

4) Other Deposits

a) Cu: Native copper, chalcocite, bornite and chalcopyrite occur in
sheared volcanic rocks (Cvb, PTrv, uTrvb) and occasionally in greywacke
(uTrwp) or limestone (uTrc) where no intrusive rocks are evident. e.q,
Millett, Krob Hil1, McClintock, College Green, Finger, Mud, Midgett,
Gee.

b} asb, Cr, Ni: Asbestos, Ni sulfides and chromite-magnetite lenses
occur in serpentinized peridotite and dunite (PTrub, Cvb) e.g. Marsh,
Lavalee, Michi, Effie. .

c} Coal: A few low grade coal seams occur in the Tantalus Formation
(JKem) e.g. Mt. Bush, Whitehorse Coal, Ptarmigan, Coal Ridge, Beresford,
Fish Lake, Luscar. .
d) f1: Fluorite is common in miarolitic cavities of the leucocratic
granite-quartz monzonite (Tgam). e.g. Boudette.
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