CASCADE RECREATION AREA,
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INTRODUCTION

LocATioN AND ACCESS

The Cascade Recreation Area is located 30 kilometres
southeast of Hope, in the Hozameen Ranges of the northern
Cascade Mountains. The 167 square kilometre recreation
area encompasses the headwaters of the Tulameen and
Skaist rivers, and Snass Creek adjacent to the northwest
boundary of E.C. Manning Provincial Park and the Skagit
Valley Recreation Area (Figure 1-3-1).

Vehicle access to the southwest boundary is possible
along Highway 3. 1o the north boundary via the Podunk
Creek logging road into Whitecloud Creek and the upper
Tulameen River, and along the east boundary via Whipsaw
Creek and a seasonal four-wheel-drive road to Granite
Mountain. In the recreation area a network of rehabilitated
historic trails {Whatcom, Dewdney, Hope Pass) and former
grazing trails provide excellent foot or horseback access
along major valley bottoms. Valley Helicopters Ltd. in Hope
provide the closest helicopter charter service.

Projecrt TErRMs OF REFERENCE
The field component of a two-year mintral potential
sindy of the Cascade Recrealion Area was ompleted in
1991. The study is required undzr Sectior. 19 ¢ “the Mineral
Tenure Act to provide government and i dustry with
detailed mineral potential information, and t) initiate the
time-limited exploration period prior to C'abin t decision on
proceeding to park status.
The objectives of fieldwork ir 1991 were:
® To complete geological masping o~ the :ntire recrea-
tion area at a scale of 1:2 300.
® To cxamine, map and sample all known r iineral oceur-
rences, and prospect for ne'w occurrence ;.
® To augment the 1990 stream-sediment survey with
additional samples from vnsamplec draiages.
® To establish [lithologic, stratigraphic :1d stiuctural
controls on mineralizatiorn.

This initial report on 1991 ficldwork i1clud s a prelimin-
ary geological map, generalized rock descripti ms and initia;
lithogeochemical analyses. Results of 1990 fi:ldwo-k were
reported by Schmitt and Stewart [1990). Full ¢ escriptions of
mineral occurrences and interpratation of str :am-sedinvent
geochemistry will be presented in the final o port which is
scheduled for publication in spring, 1952.
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The Cascade Recreation Area was designate d in 1587 to
protect and manage heritage, wi.dlife and recre ation values.
A no-staking mineral reserve was placed ove " the area in
1987 as an interim measure until Cabinet pro ided further
direction on mineral potential assessment and | ark designa-
tion. On September 3, 1991 the ro-staking mi eral reserve
was removed, and the area became open to [-post claim
staking by application. Specific no-staking mir eral reserves
remain over parts of the Dewdney and 'What om heritage
trails and Punchbowl Lake basin

REGIONAL GEOLOGIC SETTIN(:

The project area is located in the northern Cascade beh
between the Coast Plutonic Complex to the west and the
Intermontane Belt to the east. It s underlain 110stly by the
Methow basin containing Jurassic to Latz Cre aceous sedi-
mentary and volcanic rocks of the Lalner, Jackass and
Pasayten groups deposited in a tack-arc to ncnmarine set-
ting (Davis et al., 1978; Anderson, 197€¢; Rar, 1990). The
internal structure of the basin is dominated »y northeist-
directed thrusting of the Ladner Group cnto yyunger rocks
along the Chuwanten fault. The Methow basii is boundzd
oti the west by the Hozameen fault which .eparales the
basin from the Permian to Jurassic Hozemeer Comidles of
the Bridge River Terrane, and on the east by the Pusaytzn
fault which separates the basin from the Creticeou:, Eagle
Plutonic Complex of Quesnell a (Monger f al., 1982;
Monger, 1989; Greig, 1988; Mc¢Groder and Miller 1589;
Whitney and McGroder, 1989). FEocene ciastic rocks (Greig,
1988) and Oligocene to Miocene Coquihalla v »lcaniz rocks
(Berman and Armstrong, 1980) inconformab y overlie the
Methow basin, but are minor components ¢ [ the project
area.

Three periods of regicnal pluronism are te atively rec-
ognized in the Cascade Recreat on Arei: La e Jurassic to
late Early Cretaceous formatior: of the Eagle F lutoniz Com-
plex (Greig, 1988); Late Jurassic(?) to Early Tertiery
emplacement of numerous mafi: to felsic di<es, sills and
stocks during crustal shortening. uplift, thrus fault:ng and
folding; and Early Miocene intrusion of the dii ritic Sumallc
stock into the Hozameen fault (Armstong *t af., 1937)
Many of the dikes, sills and minor intrusions n the Lacner
Group are of uncertain age, but probebly | ost-Toarcian.

GEOLOGY OF THE RECREATION AREA

A preliminary geological man of the recr:ation area is
shown in Figure 1-5-2. Seven lithostratigraphic units are
recognized, including two previcusly un-ecogaized; a sand-
stone of presumed Eocene age (Greig, 1'-88; Monger,
1989), and a volcanic-epiclastic secuenc: tematively
assigned to the Cretaceous Spences Bridge Sroup. These
two sequences occur along the west margin of the Eagle
Plutonic Complex. In addition, & 20 square ki ometre intru-

sion, named the Skaist River stock, was del neated in the

east-central part of the recreation area. lsotoy ic dating of a
homblende separate is presently in progress. Jetailed map-
ping has determined that both the Chuwanter and Pasayten
faults are structurally complex with importar ! implications
for localizing intrusive activity and mineral jotential. The

49



following descriptions will be augmented by chemical,
petrographic and paleontological analysis for the final min-
eral potential report.

STRATIFIED RocCKks

Stratified rocks range in age from Permian to Miocene.
They generally strike northwest with moderate to steep
southwest dips and, east of the Hozameen fault, record
progressive infill and subsequent deformation of the
Methow trough.

HOZAMEEN COMPLEX ~ UNIT PJH

The Permian to Jurassic Hozameen Complex is a
deformed oceanic assemblage, which together with its
northern faulted extension, the Bridge River Complex, com-
prise the Bridge River Terrane (Monger, 1970; Haugerud,
1985; Potter, 1986; Schiarizza et al., 1989).

The Hozameen Complex underlies less than 100 hectares
of the southwest corner of the recreation area, north of
Highway 3. It consists of interlayered, massive light grey-
buff to pinkish, black-streaked recrystallized chert, massive
dark green hornblende-phyric greenstone and minor meta-
sediments. Adjacent to the Hozameen fault these rocks are
strongly deformed, commonly brecciated and have a promi-
nent planar fabric oriented 160/75° west which paraliels the
strike of the fault. Pyrite is ubiquitous as narrow discon-
tinuous stringers and disseminations in abundant fractures
and small felsic segregations or dikes along the fault trace.
Hozameen Complex rocks and the fault were intruded by
the Early Miocene Sumallo stock but no obvious thermal
overprinting is evident.

LADNER GROLUP - UNITS JL, JD

Jurassic Ladner Group strata underlie most of the Snass
Creek basin between the Hozameen and Chuwanten faults.
They are the oldest sediments in the Methow basin (Ray,
1990) and are divisible in the recreation area into an Early
Jurassic (Pliensbachian and Toarcian), marine clastic
sequence (Unit JL), and an overlying Middle to Late
Jurassic volcanic-rich sequence of the Dewdney Creek For-
mation (Unit JD}. The contact between the two sequences is
best exposed north of Mount Ford where it is represented by
a gradual facies change from predominantly fine-grained
turbiditic siltstones to tuffaceous sandstones and lapiili tuff
interbedded with siltstones. This facies change marks the
onset of Dewdney Creek Formation volcanic activity.

The Ladner Group distribution is currently shown on
regional maps as two parallel, northwest-striking belts sepa-
rated by a belt of Jackass Mountain Group sediments
(Monger, 1989). New mapping information shows an unin-
terrupted stratigraphic interval of Ladner Group rocks, with
the Jackass Mountain sediments in the northwest extension
of the south-plunging Gibson Pass syncline. The syncline is
completely eroded in its central part by Snass Creek, expos-
ing the underlying Ladner Group. Further tevisions to the
distribution of Ladner Group rocks, and definitive recogni-
tion of the late Oxfordian to late Tithonian Thunder Lake
sequence (Coates, 1974; O’Brien, 1986) may be possible
with final age determinations of macrofossils collected from
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various localities. Ladner Group strata are thrust northeast
onto both Jackass and Pasayten Group coarse to fine clastics
along the Chuwanten fault.

Unit JL; Early Jurassic Ladner Group sediments crop out
south of Mount Dewdney and west of Snass Creek where
they comprise a section possibly 1500 metres thick thas
strikes north-northwest and dips 40° to 80° northeast. The
easterly derived marine sediments were deposited as a west-
facing prism of turbidites, submarine fan and related chan-
nel deposits (Ray, 1990). They consist of thinly laminated to
medium-bedded, siliceous siltstones, slates, silty argillites,
wackes and minor sandstones and chert-bearing grit to peb-
ble conglomerates. Siliciclastic rocks fracture conchoidally
and display slaty, bedding-parallel cleavage, or less com-
monly, well-developed pencil cleavage. The sediments
range in colour from pale cream-buff to dark grey-brown
with characteristic pale brown to gossanous weathering
derived from ubiquitous oxidized, finely disseminated
pyrite. Greenish and green-brown units with cherty and
plagioclase-hornblende-phyric clasts predominate near the
top of the sequence, marking progressive influx of Dewd-
ney Creek Formation tuffaceous material.

Sedimentary structures include soft-sediment slumping,
ripple marks, small-scale crossbedding and ball, pillow and
flame features in thinly laminated silty units.

Regional deformation is manifest as well-developed foli-
ation subparallel to bedding pianes, and the presence of
upright, tight to isoclinal folds, and local east-verging kink
folds. Ladner sediments adjacent to the Hozameen fault and
Sumallo stock exhibit intense small-scale folding and ther-
mal metamorphism to quartz-biotite hornfels interbedded
with & saccharoidal (re-crystallized?) cherty siltstone,

The presumed thickness of the Early Jurassic sequence is
uncertain owing to few distinct marker units and the pos-
sibility of fold repetition, In the Coquihalla region Ray
(19901 estimated the thickness of the Ladner Group to be
2000 metres, which is consistent with our observations in
the recreation area.

A sequence of fine-grained clastic rocks with many
lithological similarities to the Ladner Group Unit JL is
exposed in a narrow belt in the hangingwall of the
Chuwanten fault but is tentatively assigned to the Dewdney
Creek Formation (Unit JDs below),

DewbNEY CREEK FORMATION ~ UNiTs JD, JDs,
JDt, JDv

The upper part of the Ladner Group is represented by the
Toarcian to Bajocian Dewdney Creek Formation (O’Brien,
1986; Coates, 1974; Cairnes, 1924}, The formation is
characterized by epiclastic volcanic and volcanic-derived
marine sediments, tuffs and breccia developed during tec-
tonic uplift of the immature Methow basin (O’Brien, 1986).

Dewdney sirata underlie the central Snass Creek and east
Snass Creek basins, southwest of the Chuwanten fault, and
have a possible accumulated thickness of over 2000 metres,
even accounting for fold repetition. A small duplex thrust
slice of Dewdney rocks also underlies an area northwest of
lower Punchbow] Creek.

In the recreation area, the Dewdney Creek Formation is
divisible into at least four members: a lower fossiliferous,

British Columbia Geological Survey Branch



locally pyritic clastic sequence (Unit JDs); a distinctive
volcanic-rich unit (Unit JDv); a massive crystal, lithic and
lapilli tuff (Unit JDt); and an upper sequence of turbiditic
and ruffaceous clasrics, tuffs, and rare carbonate (Unit 1D).
The division between Units JDt and JD is poorly defined
and is distinguished largely by the relative frequency of
certain lithologic units. Units JDt and JD are intruded by
basic to felsic sills and dikes. Caimes (1924) originally
recognized three distinct crystal-lithic tuff divisions in the
Dewdney Creek type section in Dewdney Creek, which was
revised by O'Brien (1986) to include tuffaceous strata in the
Manning Park area. The Cascade Recreation Area may
contain the most complete section of Dewdney Creek For-
mation yet recognized, with extensive representatives of
both sections described earlier by Cairnes and O’Brien. On
Figure 1-5-2 contacts between Units JD, IDs and JDt are
omitted for clarity.

Unit JDs: An intensely folded sequence of fossiliferous
argillites, tuffaceous siltstones and wackes is exposed in a
north-tapering belt itnmediately above the Chuwanten fault
from Punchbowl basin southeast. These rocks are locally
pyritic, pale brown-tuff to dark grey argillites. The unit has
many lithological ani structura] similarities with the Ladner
Group Unit JL but its stratigraphic position is uncertain
pending further cdating of the ammonite and bivalve fauna.
Its stratigraphic contact with the overlying Unit JDv is
mostly conformable but locally is unconformable, or faulted
(Plate 1-5-1).

Unit JDv: Unit JDv crops out immediately north, east
and southeast of Snass Mountain, and as minor belts north
of Punchbow] Creck and west of Turnbull Lake. The unit is
characterized by mussive-weathering, medium to coarse-
textured andesitic hydroclastic breccia. epiclastic flows,
agglomerate, plagioclase-hornblende-phyric flows and sub-
volcanic intrusions(?), crystal-lithic tuff, minor tuffaceous
wacke and rare limestone, Plate 1-5-2 shows an example of
an andesitic hydroclastic breccia unit {from Mount What-
com. These rocks show in situ fragmentation textures con-
sidered to be diagnostic of non-explosive injection into wet
sediments (Hanson, 1991). The textural and contact rela-
tionships of the various lithologies indicate a complex
marine depositional environment close to one or more vol-
canic vents. The contact relationship with underlying strata
is variable and is locally an unconformity, a fault or a
possible disconformity. It is apparent that Unit JDv behaved
in a structurally competent manner during thrusting along
the Chuwanten favlt, relative to underlying fine-grained
sediments of Unit .Ds. The deformation contrast between
these two units may have been instrumental in the location
and propagation of the Chuwanten fault in Ladner stratigra-
phy. Similar lithologic and field relationships exist for the
volcanic breccia unit described on Blackwall Peak in Man-
ning Park (Coates, 1974; O’Brien, 1986).

Unit JDt: Medinm to thick-bedded crystal-lithic lapilli
and crystal wff. minor volcanic-pebbie conglomerate and
tuffaceous wacke crop out as prominent cliffs in a belt
extending 5 kilome'res from the headwaters of Snass Creek
to the ridges west and south of Turnbull Lake. The rocks are
predominantly medium green and light grey-green with
subordinate brown colours, and are characterized by small

Geological Fieldwork 1991, Paper 1992-]

{mm to | ¢m) ovoid to subangular cherty aid feldspar-
porphyritic lapilii and fine-graire: lithic clasts of volcanic
and argillaceous material set in a cherty ti"facec us matrix of
guartz, feldspar and chlorite. Conglomeran and griny
tuffaceous wacke interbeds may represert per ods of rela-
tive volcanic quiescence when 1eworking of Iz pilli-bearing
units occurred.

The member is similar to the lower and intermediate
Dewdney Creek series of Cairnes (1924), and he Dewdney
Creek Formation rocks described by Ray { 990) in the
central Sowaqua Creek drainage. If these unit are correla-
tive, then collectively they would indicaie wir espread vol-
canic activity in the Middle to Late Jurassic M ethow basin.

Unit JD: Undivided Dewdney Creek Forma ion, Unit ID,
contains a diverse assemblage of sparsely foss liferous, 1ur-
biditic, thinly laminated to medium-bedced tv faceous silt-
stone, argillite and wacke interbedded with <oarser lapilli
and lithic tuffaceous sediments, and most of the units
described in Unit JDt. Most rocks exhibit bec ding-parallel
cleavage and a penetrative foliation striking 1 60°. A range
of colours are present, from light green-grey t» buff, brown
and black. The beds exhibit a wide array ol sedimeniary
structures, mostly indicating siratigraphic tops are up.
Deformation is manifest as gentle warpiny and broad,
upright open folds, to tight isocl nal and disn pted chevron
folds, local shearing and block faulting, Fold wxes typically
plunge southeast and are generally difficLlt to * race for more
than 2 kilometres along strike. The un't is ntruded by 2
variety of aplite, diorite and gabbro dikes and ills, typically
less than 5 metres thick and rarcly exposed - or more than
20 metres along strike.

JACKASS MOUNTAIN GROUP - UNIT KJ

Early Cretaceous Jackass Mountain Group marine szdi-
ments were mapped in three belts: from Mo nt Dewdney,
southeast to Skagit Bluffs along Highway . and as the
southwest and northeast limbs o~ a southeast- >lunging svn-
cline (proposed name — Tumbull Creek syncl ne) including
a belt 50 to 500 metres wide with 1 str ke length of
7 kilometres in the footwall of the Chuwanten fault, and a
belt 100 to 500 metres wide ertending over 8 kilometres
from Paradise Meadows to upper Skaist “liver (Figare
1-5-2}. In the recreation area the group is div sible into two
members: a sequence of thin 10 medium-b:dded finz to
medium-grained wackes, sandstone, arkose ar 4 argillaceous
clastics, with minor conglomerare (Unit 8 of - “oates, 1574},
and a massive polymictic cobblz conglomer: te with minor
intercalated sandstone and siltstone beds (Un t 9 of Coates,
1974).

The western exposures of Jeckass Mcuntai 1 Group com-
prise a southeast-plunging syncline (possie nortlaest
extension of Gibson Pass synchae of Coates 1974) which
has been completely eroded in its central pa t by the dzep
valley of Snass Creek. The :equence includes wacke,
arkose, siltstone, argillite and massive, file to coirse-
grained conglomerate containing subdrourded to well-
rounded granitic, gneissic, volcanic, chart ai d argillaceous
clasts. The stratigraphically lowest part of his sequence,
exposed on the north slopes of Mount Dewt ney and north
of Skagit Bluffs, contains fossiliferovs arkose, siltsione,
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Plate 1-5-1. Photomosaic looking southwest at the Chuwanten fault; lower Dewdney Creek Formation Unit JDs and

argillite and rare limestone pods, and may be equivalent to
the Dewdney Creek Formation of Coates (1974, Unit 3) and
Thunder Lake sequence of O’'Brien (1986) and Monger
(1989). Age determinations of a sparse faunal collection
from these rocks will hopefully help in stratigraphic
interpretation.

Massive, granite-cobble conglomerate beds up to
100 metres thick are interbedded with minor sandstone,
arkose and siltstone in the footwall of the Chuwanten fault.
Plate 1-3-3 is an example of imbricate polymictic con-
glomerate from north of Snass Mountain. Similar con-
glomerates 1.7 kilometres to the southeast, contain locally
abundant limestone clasts up to 30 centimetres across. A
strongly sheared carbonate bed, 2 metres thick, is exposed
in sheared polymictic conglomerate at possibly the same
stratigraphic level, 1.5 kilometres northeast of Snass
Mountain.

Jackass Mountain Group strata in the northeast limb of
the Turnbull Creek syncline consist of polymictic con-
glomerate as above, but with volumetrically greater propor-
tions of interbedded light green-brown sandstone, arkose
and siitstone. The coarser strata exhibit abrupt facies
changes indicative of channelized deposits. The beds are
exposed intermittently for over 8 kilometres from Paradise
Meadows to Skaist River. Their textural and lithological
similarity, and stratigraphic position, may indicate time-
stratigraphic equivaience with the adjacent nonmarine Pas-
ayten Group sandstone and arkose (Coates, 1974). Unfor-
tunately, most of the Jackass and Pasayten strata are charac-
teristically unfossiliferous.
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PASAYTEN GROUP - UNIT KP

The term Pasayten Group (Rice, 1947; Coates, 1974) has
been used to describe predominantly nonmarine sandstones
and siltstones of Albian age which overlie, and are partly
time-stratigraphic equivalents of the upper Jackass Moun-
tain Group, We recognize Pusayten Group rocks as a broad
belt striking northwest and generally dipping moderately
southwest, underlying the central and east-central parts of
the recreation area.

Two broad divisions of the Pasayten Group are dis-
tinguishable. The lower sequence consists of predominantly
thin to thick-bedded quartz-muscovite-biotite sandstone,
arkose, siltstone and argillite, with minor wacke and
toffaceous beds. The upper sequence consists almost
entirely of massive, light grey-buff, well-indurated quartz-
muscovile-biotite sandstone with minor arkose, siltstone,
and minor argillite and polymictic conglomerate. The
lowermost, predominantly eastern member is equivalent to
Coates’ uppermost Jackass Mountain Group, Unit 10,
whereas our uppermost member is correlative with Coates’
entire Pasayten Group. Our definition parallels more recent
usage (Monger, 1989} which restricts the Pasayten Group to
areas east of the Chuwanten fault, and the Jackass Mountain
Group to areas west of the fault.

SPENCES BRIDGE GROUP - UNIT KSB

A northwest-trending belt of previously unmapped vol-
canic and related epiclastic and sedimentary rocks, up to
1 kilometre wide, is exposed almost continuously over a
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strike length of 11 kilometres along the west margin of the
Eagle Plutonic Comtplex. The belt consists of green-brown
and purple amygdaloidal basaltic(?) and dark green,
crowded plagioclas:-phyric flows, varicoloured green and
maroon epiclastic units with angular to subrounded clasts up
to 30 centimetres across, tuffaceous wacke, cherty tuff,
argillite and minor basic intrusions. The volcanic flows
exposed at the Manning Park boundary are weakly magnetic
and contain numercus microfractures and shears with pro-
pylitic, quartz-chlorite-epidote alteration and minor vein-
lets. These rocks strike mostly northwest and have steep
southwest dips, whereas north of the Skaist River north-
south oriented beds dip steeply east, and north of Hubbard
Creek, northwest-siriking beds are near vertical. Beds may
be locally overturned as evidence for stratigraphic tops is
not equivocal.

The Pasayten fault marks the belt’s eastern contact
against the Eagle Plutonic Complex: evidence of intensc
shearing and quartz-sericite alteration along this contact is
exposed 1.5 kilometres north of the Skaist River. The belt is
apparently terminated by a northeast-trending Tertiary(?)
fault south of Bucianan Creek. The contact between this
unit and the Albian 7) sediments to the west is partly faulted
in the south, but appears to be unconformable elsewhere.
Exposures of wacke and volcanic sandstone along the west
margin in the southern segment of the belt locally contain
muscovite and biotite, whereas adjacent Albian(?) arkosic
strata locally coniain rare purple lithic fragments. The
lithologic evidence implies at least some synchronous depo-
sition of the two units.

Geological Fieldwork 1991, Paper [992-f

voleanic Unit JDv are thrust towards the viewer over Jackass Mountain Group massive cobble conglomerate, Unit Klc.

The foregoing contact relationships ind 1:gionzl com-
parisons suggest a pre-Santoniar, post-irass - age. Imme-
diately north of the Skaist River the volcanic unit is intruded
by the early Late Cretacecus (Santon an?) Skais: River
stock (Unit Kd, described belew). By con parison with
recent studies of Thorkelson and Rouse (1989), and
McGroder (1989}, we conclude that the unil most closely
resembles the Pimainus Formation of the A bian Spences
Bridge Group.

In the Cascade Recreation Arza, Spences 3ridge Group
rocks were apparently deposited in a narrow, iorth-1apering
structural depression marginal t the Eugle I lutonic Com-
plex, possibly extending discontinuously ¢ dutheast iato
Washington State (Monger, 1982; McGroder. 1989, Thase
rocks provide intriguing new evidence for m id~Cretaceous
volcanic activity west of the Mount Lytton — " lagle Plutonic
Complex, possibly related to down-dropping Wong “he Pas-
ayten fault (Monger, 1989, mearyinal notes).

PRINCETON GROUP - UNITS Es; EPy

Limited exposures of Eocene Princeton Group occur
immediately west of the Tulamrezn River, and on the peuk of
Kettle Mountain.

The northern exposure (Unit Es) consists of reddish to
maroon, quartzose lithic sandstene about 100 metres thick,
in fault contact with the Eagle Plutonic Co:aplex, Similar
rocks have been described and palynologially datec s
Eocene at Vuich Creek, 15 kilometres to the northwest
{Greig, 1988) and 60 kilometres to the rorth n the FFig Lake
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Plate 1-5-2. Dewdney Creek Formation andesitic hydro-
clastic breccia (Unit JDv) located above the Chuwanten
fault 1.5 kilometres northeast of Snass Mountain. Fragmen-
tation and resorption textures developed during non-
explosive intrusion into marine sediments.

graben along the Coldwater fault system (Thorkelson,
1988).

Kettle Mountain is underlain by a prominent subcircular
body of dark greenish black homblende augite(?) basalt
porphyry (Unit EPv)., Columnar fracture patterns suggest
that the rock was intruded into the surrounding Eagle plu-
tonic rocks although a talus apron conceals the contact area.
Intrusives of similar age were mapped by Preto (1972) in
the Copper Mountain area, and small dikes of similar
appearance occur in the headwaters of Buchanan Creek.
The intrusive is an interesting physiographic feature, com-
prising a roche moutonnée covered by scattered glacial
erratics of the Eagle Plutonic Complex.

COQUIHALLA VOLCANICS - UNIT OMCv

The north-central boundary of the recreation area, in the
vicinity of Mount Warburton, is underlain by Oligocene to
Miocene volcanics of the Coquihalla Volcanic Complex.
The dominant rock type is a fresh, pale green-grey trachytic
homblende andesite that forms prominent, unstable cliffs
and a large talus apron. The Coquihalla volcanics were
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Plate 1-5-3. Jackass Mountain Group polymictic cobble
conglomerate (Unit KJc) from 1 kilometre north of Snass
Mountain, adjacent to dextral fault offsetting Chuwanten
thrust fault (see Figure 1-5-2).

investigated in detail by Berman and Armstrong (1980) who
concluded that they are part of the Pemberton volcanic belt
formed in response 1o subduction of the Juan de Fuca plate,

QUATERNARY DEPOSITS — UNIT QAL

Paradise Valley and the lower reaches of Holding and
Hubbard creeks are infilled with unconsolidated glacial
deposits of clay to cobble-sized material, and mantled by
organic deposits. Partly stratified drumlinoid ice-contact
deposits are found along the margins of these areas.
Although not indicated on the geology map, the bottoms of
other narrow valleys, such as the Skaist River and Snass
Creek, are also filled with discontinuous deposits of similar
material, locally mantled by distal parts of postglacial col-
luvium and talus apromns.

A thin veneer of locally derived glacial till, colluvium
and immature soils covers most stopes and rounded ridge
crests. Glacial erratics are widely deposited on all exposed
ridges. The source of ultramafic erratics near Snass Moun-
tain is thought to be the Tulameen Ultramafic Complex,
indicating that a minimum 22 kilometres of southwest-
directed ice transport has occurred.
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INTRUSIVE ROCKS

Prior to this mapping project only two intrusive bodies
and several dikes of uncertain age were indicated on pub-
lished regional maps of the recreation area: the Miocene
Sumallo stock, the Cretaceous Eagle Plutonic Complex, and
the Lightning Creek intrusions (Cairnes, 1920, 1944; Rice,
1947, Monger, 1989). Exploration work in the Punchbowl
Lake area had delineated small diorite bodies, and Monger
{1989; personal communication, 1990} reported diorite
dikes northeast of Snass Mountain for which he had deter-
mined an early Late Cretaceous date. This project has delin-
cated: a large (20 square kilometres) diorite stock that
intrudes the Pasayten Group sediments and is referred to as
the Skaist River stock; several 50 to (00-hectare diorite
plugs, and numerous gabbro, diorite and minor uliramafic
and felsic dikes and sills.

EAGLE PLUTONIC COMPLEX - UNIT JKgd

The late Jurassic(?) to Cretaceous Eagle Plutonic Com-
plex underlies the eastern part of the recreation area in a belt
ranging from 1 to 3 kilometres wide, and forms the core of
the Skaist, Kettle and Granite Mountain uplands. Its western
boundary is in fault contact with Pasayten, Spences Bridge
and Princeton groups along the Pasayten fault and later
Tertiary faults.

Greig (1988) recognized three major units in the com-
plex; muscovite granite, gneissic granodiorite and hetero-
genecous greiss. In the recreation area, foliated hornblende
biotite granodiorite and heterogeneous amphibolitic to gra-
nitic gneiss are the dominant units, however, in the Granite
Mountain area, the proportions of pegmatite and muscovite
granite increase. Fo'iations and planar fabrics strike mostly
northwest with steep to moderate southwest dips, although
in some sections dip reversals are numerous. Deformation is
manifest as tight isoclinal and ptygmatic folding, boudinag-
ing of quartz veins and pegmatites, and possibly mylonitiza-
tion, In the Pasayten fault and related cross-faults, the plu-
tonic rocks are present as well-developed quartz sericite
schists. North of the recreation area and immediately south
of Cunningham Creek, alongside the Podunk Creek road,
Eagle plutonic rocks were forcefully intruded by the
Coquihalla Volcanic Complex to form a breccia zone
500 metres wide. Angular fragments of Zagle complex up to
0.5 metre across, and smaller fragments of Cretaceous sedi-
ments, are preserved in a pinkish brown vitrophyric ash-rich
matrix displaying f ammé textures,

SKAIST RIVER STOCK - UNIT Kd

A plagioclase-hornblende-biotite-porphyritic diorite
stock (Plate 1-5-4) has been delineated between the northern
bend of the Skaist River and the ridge east of Paradise
Valley (Figure 1-5-2). The body is elliptical in outline, with
a northwest elongation, and has a maximum width of
3.8 kilometres and maximum exposed length of
7 kilometres, Wherz the contact with enveloping sediments
is observed it is generally sharp and steeply dipping with
only minor hornfzlsing or shearing apparent. Thin to
medium-bedded Cretaceous sediments, up to 200 metres
thick and traceable along strike for up to 2 kilometres, are
preserved at high elevations in the central parts of the stock,

Geological Fieldwork 1991, Paper 1992-1

and less commonly in the low-clevation =xpos ures west of
the Skaist River.

The stock exhibits consideratle uniformit in internal
structure, texture and composition. It is general y light grey-
buff to light green-buff and contans equant to stubby lath-
shaped plagioclase and fresh to weakly chloritized
hornblende phenocrysts averaging 3 to 5 millimeires in
length, and subhedral to euhedral 1 1o 4-1villim :tre biotite in
a fine-grained light olive-buff groundmass. Tt = most cem-
mon texture is a weakly trachytic crowded pc rphyry, with
local gradations to less crowded and less trach tic varieties.
Along its eastern margins, a possible weak ronafion is
discernible, with biotite phenccrysts incresing at the
expense of homblende.

The stock was sampled for isolopic dating « f horr blende
and a separate has been prepared and subnr itted to The
University of British Columbia. Monger (19¢ 3) reportecl a
Santonian age (85.7 Ma; K-Ar) for homb!:nde from a
diorite **dike” which appears to have been ccllected along
the south-central margin of the stock, close to where we
collected our sample. Thus, intrusion may tave occwmied
shortly after final deposition of the Albian Pa.ayten Group
sediments during a period of ¢-ustal thicker ing resuliing
from northeast-directed thrusting (McG oder, 1989;
Haugerud et al., 1991). It is :nteresting t¢ note that a
lithologically similar dike dated at 84.8 Ma (M longes, 1969)
is exposed in a roadcut 16 kilometres to the ni rthwest, near
Vuich Creek, suggesting that early Late Cretac eous rnagma-
tism in the northern Methow basin may be mo e widaspreac
than previously recognized. Pelrological and ‘hemical una-
lyses are in progress on these rccks.

Unit 1Ku: Diorite, gabbro and ultramafic « ikes and sl
intrude Jurassic and Early Cretaczous strata p: imarily in the
western half of the study area. These are gene -ally less than
5 metres wide but may extend fo- many tens o “metres. Four
notable exceptions are described.

Adjacent to the Hozameen Jault a locally serpentinized,
medium to coarse pyroxenitic gabbro with « imensions of
300 by 500 metres, is exposed «s a fault-bou 1ded(”) sliver
which was tectonically emplaced, or intnded into the
Ladner Group sediments. The 1ock is dark gre zn-brown and
contains clusters of radiating clinopyroxene and sporadic
concentrations of pyrite and pyrrhotite. Its me ‘gins are vari-
ably sheared, serpentinized and silicified, however the
actual contact with the Ladner Group was 10t observed.

Northwest of Punchbowl Creek & me hum-grained
homblende gabbro sill, up to 20 met-es tlick and over
I kilometre in length, intrudes Dewdney Cri ek Formation
tuffaceous sediments in the hangingwall of t . Chuwanten
fault. The eastern end of the sill strikes into 1 1e Punchhowl
Creek fault zone, whereas the northwest end crosses upper
Snass Creek and may be related to a simili r body which
crops out 500 metres northwest of the recreation area
boundary. Intrusion of the sill was accompa iied by shear-
ing, silicification and pyritization of surtound ng sediments;
traces of chalcopyrite were ncted.

A hernblende gabbro dike 5 metres :/ide by over
50 metres long intrudes Jackass Mountain sil stone, argillite
and sandstone 3 kilometres east of Skagit Bli ffs. The wast-
ern conlact of the dike is weakly serpeninize 1 adjacent 0 a
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Plate 1-5-4. Skaist River stock plagioclase-homblende-
biotite diorite illustrating typical crowded porphyritic
texture.

listwanitic zone of guartz-carbonate veining and brecciation
0.2 to 0.5 metre wide. Adjacent sediments are pyritic. The
dike apparently intruded a minor fanlt zone which was
active subsequent to intrusion and veining.

On the northeast slopes of Mount Dewdney several gab-
broic to ultramafic sills have intruded Jackass Mountain
Group sediments, causing sporadic pyritization. The largest
sitl is up to 50 metres thick and appears to extend for over
1 kilometre along strike, into the upper Sowaqua Creek
drainage. It is dark greenish black and varies from fine to
coarse grained, suggesting cumulate textures.

SUMALLO STOCK - UNIT Mgd

A massive hornbiende biotite granodiorite stock, exposed
over an area of 100 hectares, intrudes the Hozameen fault,
Hozameen complex, Ladner Group and the ultramafic unit
1 kilometre north of the confluence of the Sumallo and
Skagit rivers. The contact of the stock with most of these
rocks is concealed although there is some evidence for sharp
and irregular contacts with some diking and quartz veining.
The stock was first dated by Coates (in Wanless ef al., 1967)
who determined a 84 Ma age, but was recently redetermined
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by Armstrong et al. {1987) to be 19.9 to 22 Ma (Early
Miocene). Several mineral occurrences are associated with
the Sumallo stock.

OTHER INTERMEDIATE TO FELSIC INTRUSIONS -
UNIT Td

Several small intrusive bodies of dioritic to granitic com-
position were mapped in the recreation area. These include:
two homblende diorite bodies adjacent to Punchbowl Lake;
an equigranular hornblende granodiorite of unknown
dimensions (possibly several hundred metres across) under-
lying the headwaters of east Snass Creek, and a smaller, but
similar body on the ridge between lower Whatcom and
Dewdney trails; and several prominent granodiorite to aplite
dikes west of Snass Mountain and east of Mount Dewdney.

STRUCTURE

The dominant structural fabrics and elements of the recre-
ation area trend northwest and reflect late Mesozoic, north-
east tectonic convergence and crustal shortening. All strat-
ified rocks, except for Unit OMCv, and most intrusive
rocks, have northwest-trending planar fohations and
lineations.

Folding is best developed in rocks west of the Chuwanten
fault and typically occurs as northeast-verging upright to
inclined isoclinal and chevron folds. Folding intensity
increases adfacent to the fault. Two broad, shallow
southeast-plunging synforms are developed in Cretaceous
strata: the northwest extension of the Gibson Pass syncline
(Coates, 1974) which underlies Mount Dewdney and the
slopes northeast of Skagit Bluffs: and a similar feature.
referred to as the Tumbull Creek syncling, that occurs north-
east and parallel to the Chuwanten fault. Strongly deformed,
gently south-dipping strata, including thin, boudined lime-
stone beds in the nose of this syncline, were mapped
1.75 kilometres northeast of Snass Mountain.

The principal faults in the Cascade Recreation Area are
the northwest-trending Hozameen, Chuwanten and Pas-
ayten faults. East to northeast-striking Tertiary normal faults
are found in many areas and may control the physiographic
depressions drained by the Skaist and upper Tulameen
rivers, and Snass Creek.

The Hozameen fault trends across the southwest comer of
the recreation area where it separates Hozameen complex
from Ladner Group sediments and is intruded by the
Miocene Sumallo stock. The steep west-dipping fanlt is
characterized by a zone of high strain and brecciation, and
its development may have been accompanied by tectonic
emplacement of the adjacent yltramafic body, analogous to
the Coquihalla River area (Ray, 1990}. Precise timing of the
fault movement is uncertain, however, Ray concluded that
its regional importance as a gold exploration target is related
to a long period of recurrent movement, mainly during the
Cretaceous.

The Chuwanten thrust fault strikes northwest through the
central part of the recreation area. Along its length the
Ladner Group is thrust northeast over Early Cretaceous
Jackass Mountain and Pasayten Group sediments. Field
evidence suggests that the fault propagated along a detach-
ment zone defined by the brittle-ductile contrasts between
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thin-bedded argillaceous and massive volcanic units in the
Ladner Group.

The thrust zone is complex as shown on Figure 1-5-2. It
changes from a simple, steep southwest-dipping planar
geometry in the southeast, to a segment of steep and north-
east dips east of Snass Mountain, complicated by dextral
shear along east-trending wrench faults. It eventually splays
into a systemn of imbricate thrust sheets northwest of Para-
dise Valley. Deformation in the lower hangingwall of the
thrust is manifest as tight east-verging to upright and partly
overturned isoclinal drag folds, shearing, locally intense
stretching and pencil lineations, and development of
coplanar quartz and carbonate veins. The thrust has
localized a number of intrusions including gabbro to dierite
dikes and sills and the Punchbowl Lake area diorite. Pro-
nounced quartz-pyrite alteration is present in sediments and
intrusions adjacent to the thrust in the Punchbow! Creek
area.

The fault is traceable for more than 80 kilometres south-
east into Washington State where it becomes the Canyon
Creek thrust fault and terminates in the Canyon Creek tear
fault (McGroder, 1989). It is also traceable for over
75 kilometres northv/est to Boston Bar, where it terminates
in the Fraser fault system. The regionally significant Trea-
sure Mountain lead-silver-zinc-copper-gold deposit occurs
in a splay of the fault (Meyers and Hubner, 1989).

The third major fault in the recreation area is the Pasayten
fault which places the Cretaceous Eagle Plutonic Complex
against the Methow basin stratigraphy. The fault trace lies
up 1o 1.5 kilometres northeast of its previously indicated
position on regional maps (Monger, 1989). It is best
exposed southeast of Hubbard Creek where pale buff to
grey-green quartz sericite schists and stongly fractured,
quartz-sericite-pyrite-carbonate-altered sediments charac-
terize the fault zone. The Pasayten fault has been disrupted
by east to northeast-trending Tertiary(?) faults.

GEOCHEMISTRY

Information on the distribution of trace efements in bed-
rock and surficial materials is an integral component in
determining prospective metallogenic environments. The
geochemical sampling component of this mineral potential
study inciuded the following:

@ Derailed drainage-sediment (moss mat and silt) and
water geochernistry, with an average density of one
sample per 1.5 square kilometres.

® lithogeochemical sampling of known and newly
located mineral occurrences, alteration and shear
ZOnes,

® Collection of representative rock types for major and
trace element determinations,

The initial drainage-sediment sampiing conducted under
contract in 1990 resulted in collection of samples from 74
sites. Chemical analyses for the standard Regional Geo-
chemical Survey (RGS) suite of trace elements were visu-
ally interpreted and assisted in guiding mapping and pro-
specting in 1991, In-fill sampling during mapping resulted
in the collection of an additional 72 samples. Representative
samples of mineralized and altered zones, and common

Geological Fieldwark 1991, Paper 1992-1

lithologies, were collected during mapping, {ir chemcal
analysis and to assist with interpretation of :he silt and
moss-mat geochemical data. The final projec report will
include sample location maps, rulti-element plots high-
lighting anomalous drainages and data interpre tation

ECONOMIC GEOLOGY

The tectonostratigraphic setting, of the Cascade Recrea-
tion Area contains metallogenic environmen s typical of
deformed, convergent terrane margins. Mir zral deposit
types recognized include:

® Base and precious metal veins associated vith regional

and local faults.

® Gold-bearing base metal veins, dissem nations and

listwanite(?) associated with ultramnafic and zabbo
intrusions.

® Precious andfor base metai veins, dissen inations and

skarns associated with mafic to felsic int -usions.

® Polymetallic quartz veins in metamorphos 2d granitcids

and supracrustals,

® Base metal sulphides in pyritic sediment .

Table 1-5-1 summarizes the ptineral occur ‘ences in the
recreation area, and is based on fizld exariinati >n and litera-
ture review. A number of minor occurrences and zones of
quartz-carbonate alteration, shearing and pyrit zatior which
are not documerited in the table w il be describ :d in the final
report. Three key areas of mineralizaiion . re described
below.

PuNcHBOWL LAKE AREA (MINFILE
92HSW151, anp UNDOCUMENTED)

Mineralization in the Punchoowl Laike irea was dis-
covered by R. Rabbitt in 1984 and prelimina y exploration
was carried out until 1987 waen the rzcrea ion area was
designated and no further exploration permit! :d, Two arzas
of mineralization reported by Cardinal (1286a, b) and
Kallock (1987) were geologically mapped : nd resampled
{Figure 1-5-3). To date neither of these pros) ects has been
geophysically surveyed or drilled.

The Punchbow! Creek occurrence (M1 - F gure 1-5-2) is
located approximately 1 kilometre north of Pu aichbowl Lake
and 500 metres south of Paradis=: Meadows w here the crzek
has deeply incised the lower valley. The area s underlair. by
thin to medium-bedded Pasayten Groupr silts ones, argillite
and arkose intruded by altered hornble1de corite dikes or
plugs. There are few exposurcs of thz intrusive(s) away
from the creek so dimensions are uncertain. Structures are
dominated by a zone of high strain parallel o the creek. It
appears to have caused deitral offset of the main
Chuwanten fault trace, and may be the term nus fcr a zone
of imbricate thrust faulting to the notthwest (see Figure
{-5-2). Sediments along the crezk strike nort 1 with stezp fo
vertical dips, compared to northwest strikes and rnoderare
southwest dips away from the ¢reek, Sedime: its are sheared,
intensely fractured and pervasively sil cifier. and pyritized
for over 200 metres along the creek. Adjac nt to the raain
intrusive body, bedding-paralle! and cros: cutting shears
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contain narrow, discontinuous quartz veins with variable
amounts of pyrite and arsenopyrite, and trace amounts of
chalcopyrite. sphalerite and galena. Trace element analyses
of the samples plotted in Figure 1-5-3 indicate anomalous
concentrations of gold, zinc, lead, copper, arsenic and tung-
sten (Table 1-5-2). Pyrite veinlets in silicified Unit KP
contain up to 267 ppb gold, 0.1 per cent zinc, and 5200 ppm
lead.

The Punchbowl Fault occurrence (M2 — Figure 1-5-2) is
located 500 metres west of Punchbow] Lake on the ridge
crest at the head of a prominent guily. The gully follows an

east-trending fault which splays into several minor faults on
the ridge, where it is intruded by two small, irregular shaped
hornblende diorite plugs. The hostrocks are thin-bedded
Dewdney Creek tuffaceous argillite, sandstone and lapilli
tuff, which have been moderately hornfelsed and weakly
pyritized up to several metres away from the diorite contact.
A prominent northwest fault splay has localized a quartz-
ankerite vein 30 centimetres wide which can be traced for
200 metres along strike. Trenching on the vein has exposed
irregular blebs. streaks and disseminations of pyrite, chal-
copyrite, galena, sphalerite and arsenopyrite. Samples plot-

TABLE 1-5-1
SUMMARY OF MINERAL OCCURRENCES IN THE CASCADE RECREATION AREA

MAP MINFILE

NQO. NAME COMMODITIES REFERENCE

UTM Za 10

EAST NORTH DESCRIPTION

Schmitt and
Stewart, 1991

Ml Purch Bowl Zn,Ag,AuFb.Cu

M2 Punch Bowi Fault
K.C.M.

Au,Ag,Cu,Pb,Zn Schmitr and Stewart,

1991 Cardinal, 1985

M3 Granite Scheelite Au,Ag,Cu,Zn,Pb this report,

Brown, 1980

M4 Skaist River Cu this report

M5 Ford AuAg Barde, 1984

M6 Forks Nt

M7 Dingo Ag.Cu,AuMo

Mg Silver Queen

Ag,Pb,Zn,Au,Cu

M9 Mammoth

M.M. ANN RPT 1938

M.M. ANN RPT 1927

M.M. ANN RPT 1915

Ni,Ag.Au,Cu, WMo EMPR Properiy Files

646432 5461859 homblende diorite intrudes Pasayten Group sedi-
ments; py, cpy, go and sp occur as blebs and
disseminations in qtz veins, shears and fractures.
645550 5460500 qt7 veins are developed along the faulted contact
between several diorite dikes and Dewdney
Creek Formation {ine-grained volcaniclastics: py,
gn. cpy and sp occur in qtz veins and hornfelsed
Dewdney Creek rocks.

654966 5467408 mineralized qtz occurs along the contact of gtz-
albite-muscovite pegmatite and horablende-
biotite amphibolite in the Eagle Plutonic Com-
plex; mineralization consists of disseminated py,
gn, sp and cpy: assays returned elevated Au, Ag,
Cu, Pb and Zn values.

654469 3461147 semimassive and disseminated py and cpy ocour
in sheared and altered Spences Bridge Group
volcaniclastics near the contact with the Skaist
River diorite stock,

639295 5459572 qtz veins up to !5 cm in width cut Hozameen
Group sediments and return trace Ag, Au, Cu. Pb
and Zn values.

639585 5454512 a serpentinized ultramafic body intrudes Hoza-
meen Group rocks east of the Hozameen fault; po
is disseminated throughout; significant Ni values
are reported.

640446 5454101 a Miocene granodiorite stock intrudes Ladner
Group sediments easi of the Hozameen fauly;
small sheared zones within the intrusion contain
mo and cpy mineralization; assays returned sig-
nificant Ag and Cu values and trace Au.
640559 5453641 Ladner sediments cast of the Hozameen fauit are
intruded by a Miocene granodiorite stock; nod-
ules and narrow stringers of gn, cpy, py and po in
qtz are hosted by the intrusive; assays returned
Au, Ag, Cu, Pb and Zn values.

639266 4 15-metre-wide zone of alered lmesione of the
Hozameen Group near the Hozameen fault hosts
disseminated po, py, aspy and cpy mineralization;
4 0.9-metre calcsilicate vein hosts scheelite and
po mineralization with minor amounts of sp, pyr
and mo.

5453546

Abbreviations:

Ap - silver, ANN RPT - annual report, As - arsenic, aspy - arsencpyrite, A.R. - assessment report, Au - gold, cpy - chalcopyrite, Cu - copper, EMPR - Energy, Mines and
Peuroleum: Resources, gn - galena, M.M. - Minister of Mines, mo - molybdenite, Mo - molybdenum, Ni - nickel, Pb - lead, po - pyrrhotite, py - pyrite, pyT - pyrolusite, qtz - quartz, sp

- sphalerite, W - wngsten, Zn - zinc
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ted on Figure 1-5-3 are anomalous in base and precious
metals (Table 1-5-2). The highest concentrations of metals
occur in quartz veins in the fault splay. Hornfelsed sedi-
ments contain anomaftous tungsten and slight enrichments in
zinc. A recent assessraent report documents a broad zone of
anomalous zinc and arsenic in soils, suggesting the possible
presence of additional mineralized structures (Kallock,
19873,

GRANITE SCHEELITE
(MINFILE 92HSE101 — M3 FIGURE 1-5-2)

Gold-silver mineralization has been explored and evalu-
ated at the Granite-Scheelite prospect intermittently since
about 1942 (Stevenson, 1942; Brown, 1980). The miner-
alized vein system is well exposed for 175 metres along
strike, in a series of trenches and an adit on upper Buchanan
Creek. In 1969 Silver Tip Explorations Ltd. advanced an
adit 50 metres alorig the vein system and conducted a
milling test of 132 tonnes of ore, the results of which are
unknown (Genlogy, Exploration and Mining in British
Cofumbia 1969, p. 282). Detailed surface sampling of
trenches and a five-hole drilling program were carried out
by Long Lac Mineral Exploration Ltd. in 1980 to test the
gold and silver potential of the vein system under option
from Northern Lights Resources Ltd. (Brown, 1980). Long
Lac relinquished the option after concluding that there was
limited economic potential. Apart from limited interest in
tungsten during the war years there is no record of base
metal geochemical analyses from this property despite
recognition of chtalcopyrite, galena and sphalerite
mineralization.

The prospect is underlain by chloritized hornblende, bio-
tite and garnet-bearing amphibolites of the Eagle Plutonic
Complex which have been intruded by one or more guartz-
albite-muscovite pegmatite dikes, and later diabase dikes of
possible Princeton Group affinity (Figure 1-5-4). A series of
parallel and bifurc:ting mineralized quartz veins up to |
metre wide are parallel to the contact zone of the pegmatite
and amphibolite ard locally offset by minor faults. The
main vein system strikes 150° and dips steeply northeast.
All rocks have undergone high strain, with development of
schistose and fine-grained recrystallized equivalents.

Mineralization occurs as blebs, small lenses and dis-
seminations of pyrite, galena, sphalerite and chalcopyrite,
principally in the juartz veins but also disseminated in
adjacent amphibolites and quartz-sericite schists. Sulphide
concentrations are erratic along the sirike length of the main
vein system. Table 1-5-3 lists our preliminary analyses of
selected vein samples. High gold values of 60 grams per
tonne and silver values of nearly 2000 grams per tonne
occur in narrew quartz veins carrying chalcopyrite,
sphalerite and galcna. Mineralization has an interesting
polymetallic signature, including anomalous antimony, cad-
mium and bismuth, which may reflect a volcanic origin of
the amphibolitic unit (Nelson in Brown, 1980) and offer
new possibilities for regional exploration in similar amphi-
bolitic units in the Eagle Plutonic Complex,

Geological Fieldwork 1991, Paper 1992-1

SkaIsT RIVER

A previously undocumented minera. occ Irrence was
found during mapping in 1991 along the sout 1east contact
of the Skaist River stock, 500 rmetres north f the Skaist
River (Figure 1-5-2, M4). The man stock and : atellitz dikes
of homblende biotite diorite intrude thin "o me lum-bedded
tuffs and tuffaceous siltstone, wacke and arzillite of the
Cretaceous Spences Bridge Grovp. Mineraliz tion consists
of a sheared quartz vein 15 o 30 centime res wide oy
1.5 metres long with massive to banded pyiite and trace
chalcopyrite. The exposure is on a steep, outc: op and ta’us-
covered slope. Down slope, along strike, the vlcaniclastics
are pervasively hornfelsed and pyritized. Fr»m thz air a
weakly gossanous zone can be seen to excend 1) the east and
up slope. suggesting potential fcr additional lteration and
mineralization. Chemical analyses of mineral zatior are in
progress,

SUMMARY

A two-year mineral-potential field siudy o the Cascade
Recreation Area was completed in 1991, The 15 780 hecrare
recreation area was mapped at i scale of [: 0 000, pros-
pected and geochemically sampled in order to provide a
comprehensive mineral potential database for rivate indus-
try and government decision makers. Publi:ation of the
final report and interpretation of this study, icheduled for
early 1992, will initiate a further minimum 10 year explora-
tion period in the recreation area. Exploratic n dur ng this
period will be jointly administered by the Ministries of
Energy, Mines and Petroleum Resources an | of Environ-
ment, Lands and Parks.

The Cascade Recreation Area is underlan by a thick
succession of Mesozoic marine and nonarin : sedimentary
and volcaniclastic rocks of the Methow basi « between the
Hozameen Complex (Bridge River Terrzne) ¢+ the west and
Eagle Plutonic Complex to the cast. Accretic wary tectonics
and associated plutonism during the Late Jurassic and
throughout the Cretacecus resulizd in the dev zlopment of a
number of intrusion and structure-associatec metallogenic
environments. The area’s mineral potential 1as been sub-
stantially upgraded through: del neation of th: Skaist River
stock; recognition of a belt of previously unm. pped Spences
Bridge Group volcanics and derived clastics defirition of
the structural complexity and intrusive acti ity along the
Chuwanten fault, mapping of mafic and ultrimafic bodies
along the Hozameen and Chuwanten faul s and within
Ladner Group sediments; and an improver geochemical
database.

Potential for the following mineral depos t types is rec-
ognized: quartz-carbonate veits containin: gold, silver,
copper, lead and zinc, associated with rzgion il (Hozameen,
Chuwanten, Pasayten) and relatzd minor faul s, with rainer-
alization hosted by various rock types; qu:rtz veins, dis-
seminations, and skarns containing a variely of base and
precious metals associated with intrusive rocks ranging
from diorite to pegmatite; and veins ard dis seminations of
nickel and gold-bearing sulphides associate 4 with gabbro
and ultramafic rocks.
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