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INTRODUCTION

The Kena Gold project is a private-public partnership
developedbetween the Ministry of Energy and Mines, Sultan
Minerals Inc. and CANMET-MMSL to study and report on the
new gold mineralization discovered 5 km south of Nelson.
The Gold Mountain Zone (GMZ) was discovered by Sultan Minerals
in 2000 by follow-up trenching of gold-in-soil anomalies which
straddle the contact between Rossland Group volcanic rocks and
the "previously consideredtobe unmineralized" Silver King pluton.
The Silver King pluton is one of six intrusive bodies that comprise a north
to northwest trending, 4 x 20 km long prospective, and largely untested,
magmatic belt that extends from Ymir north to Nelson.

i Section 11+00N
Definition drilling of the Gold Mountain Zone shows wide zones of alteration and 2 Lobking 330°Az

gold mineralization within the pluton and locally, extending beyond the contact ~— o161 I
zone into the metavolcanic country rocks. Section 11+00N and Section 10+70N o
reproduced and modified from Dandy (2002), show the geology and gold assays e oau-33 0SS
from 2000 and 2001 diamond drilling at the GMZ. W

Gold and trace metal abundances were determined by neutron
activation analyses for a limited suite (12) of Silver King
intrusives. All six samples of quartz monzodiorite collected from
separate plutons across the Silver King magmatic belt contain
less than 2 ppb Au, while most samples of Silver King pluton
contain elevated gold values and show variable alteration. Two
least altered samples of Silver King pluton, however contain less
than 2 ppb Au, indicative that mineralization and alteration are
closely associated and related to discrete hydrothermal centres.
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The Kena property hosts a number of gold and gold-copper [ T o
occurrences covering a large area located south of the town of s
Nelson. Mineralization occurs within the early Jurassic, Elise f ﬁ» 2 Drill core was sampled on 2 metre intervals and analyzed for gold and other
Formation metavolcanic rocks (Silver King, Starlight, Cariboo) and S metals. From this raw assay data, continuous intervals of greater than 1 g/t Au
subvolcanic intrusive rocks (Shaft/Cat, Kena); early Middle Jurassic, Silver King porphyry cut by sheeted- were isolated, the assay values combined and an average grade determined.
Surface exposure of  SilverKingintrusive rocks (Gold Mountain zone, Great Western), and  quartz-pyrite-chlorite veinlets. Veins This average grade was then applied to the entire intersection, grouped into
metavolcanic-hosted quartz- : : strike parallel to regional S, but with :
: : ; is locally concentrated along the north-northwesterly trending contact : populations of greater than 1, >2, >3, >5 or >10 g/t Au and plotted onto the
pyrite-chalcopyritetgold vein at bet th its (Gold M - shallower dips. Grab sample of il . : , _
the StarllghtShOWIng Zone petween ese uni S( O ountain Zone) Vein/etmateria/returned31ppbAU. Section Ines . ) ) ) i |:| Silver Klng pluton WWVV V‘VVVVV ® v . P R — Samp/eS from the Gold Mountain Zone ShOWIng the degl‘ee
On section L11+00N, higher-grade and wider intersections of gold Elise Formation v “ ; o ETTD Ny e 1R of potassic alteration in the pluton (A), immediate footwall
mineralization occur in a zone below the "discovery" trenches (3+00E), giving ~ volcanic rocks volcanic rocks (B) and beyond the pervasive alteration (C).

ALTERATION

RIS E SRS eNee continuity to, and expanding the area of anomalous gold values outlined by Gold assays Section through the northeast contact in vicinity of discovery
RE G I O NAL S ETTI N G surface chip sampling. A second zone of higher-grade intersections straddles = >10 git 267 61m trenchs.
vvvvvvv S t and follows the porphyry/metavolcanic contact zone. Some of the highest gold —_— gﬁ " g//tt LL] _ o - _ _
ecCllo assays have come from intervals of porphyry and metavolcanic rocks located Goldtcopper mineralization within Elise Formation metavolcanic
within 20 m above and below this contact zone. : Y and subvolcanic intrusive rocks occupies structures that generally
~ — w _ parallel the dominant northwest-trending foliation, but may have
S . 39730171 ) ? Secthn 10"'070N |:_) steeper dips (Silver King, Starlight, Cariboo). These occurrences
,,,,,,,,“Q, The Kena property is underlain by mafic, shosonitic e R - e ——— L E—— ' Looking 330°Az ® fall into the synkinematic shear-related or conformable gold
S SR R i‘ : : ’ - s - —_— 02GM-35 = 3 1 0
S volcanic and sedimentary rocks of the Rossland Group, an A B e g — " : — Rozchos ) aei]teh?ogscgo(rggxtigcihljeupen?c,)r11agl8f?))liation shears are east-
SR Early Jurassic volcanic arc succession that developed Y P o : o -
S el (T ces i mere o Cues e, T i : e R m trending quartz-pyritetsericite veins, that are well developed at
and tgectonic setting of t%e Rossland GroLJp have begn vr\)/eﬁ e i G — the Kena Gold zone in altered metavolcanic rocks and within the
> . SRS o F Silver King pluton at the Gold Mountain and Great Western zones.
?gcumented by .H.oy and Dunne (1997), who. describe a GOId Mtn ZO — e ey e 0 The easterly-trending quartz-pyrite veins at the Kena Gold
ripartite subdivision (after Frebold and Little, 1962) ‘ 0% _ i ——— i —————————— Z . consistently carry >2 g/t Au (Rhys, 2000). Mineralization hosted
including the Archibald, Elise and Hall formations, for the $ S000RKN ) | | N s - - T - G T M N &) - L : . ’. ' ; .
Nol 9 , ‘ ‘:33?3" 5£< Sun 5 / s vvjviVmjvzvzvjv;;;zv;&zgggv:vy S Centimetre wide zones of S, parallel pyrite flooding in potassic altered porphyry, 01GM-3. | silver King pluton Pale-weatherina  Silver King porohvry cut by aquartz within the Silver King pluton occupies fractures and veinlets, which
eSon area. \ O - - 5 o g Ry v also show a preferred easterly trend and steep south dip (Gold
The Early Jurassic, Sinemurian Rossland Group in the M'ddl J I N AL e Elise Formation ARV stockwork, quartz-tourmaline-pyrite, pyrite+chalcopyrite : P y P p
S : ’ | e Jurassic e volcanic rocks R XRRRRRRNON : ; : i e 1 0 Mountain Zone, Rhys, 2001 and Great Western area, this study)
Nelson area is intruded by comagmatic (Eagle Creek — : * ‘ R, A P P o i i S and indicate structural controls are important hosts for some of the
plutonic complex, Cat/Shaft monzogabbro complex), o Nelson Intrusives o ‘ ¢ 1 R A Gold occurs primarily as free grains but in a variety of relationships and mineral Elolle] Sl ARSERCIRRSERRRERS fe%ﬁedaggo 105281,16 - Grab sample of veiniet: materat higher grade gold mineralization on the Kena property.
+,+, BONNINGTON . . synkinematic (Silver King intrusions) and post-tectonic N Great— — Sd L B associations. Grain size varies from very fine less than 2um, "snow-flake" gold — e S
ORI e plutons (Nelson suite, Bayonne suite and Coryell syenites) Silver King Intrusives S Restern - N\ TR P innt NS A (Wells, 2001) to millimetre-sized blebs of visible gold (D). Gold always occupies Vodified after Dandy, 2002
i i as well as numerous mafic and felsic dikes (Little, 1960; " Nk KC At/ Shaft dre e ] late fractures. It occurs as fine, sub-rounded inclusions in veinlet-pyrite, as ’ _ ) _
qu and Dur)ne, 1997., 2001). o | E ar|y Jurassic %/Aij@j ?‘ GOldvf Z (AN ><V>‘N”Vvv;vvvvijijjj T fracture-fillings to brecciated veinlet pyrite and as colloidal grains in quartz and a Section Line 11+00N and Line10+70N showing geology (from Dandy, 2002) ‘ \ e Of M I n e ra I IZ atl O n
It is the mafic volcanic and synvolcanic intrusive rocks of N “ Mo Iun o1 DR A A RO late calcite (?) gangue. Gold also occurs together with pyrite and magnetite in a and calculated average gold grades of the Gold Mountain Zone. g
the Elise Formation and younger synkinematic intrusions, - M onzogabbro Intrusives : <\ > 5{ AN | S R SRR E AN, veinlet (01GM-4, 84.3m) that crosscuts pervasive potassium alteration.
which host mineralization on the Kena property. % L iiver Ki <\§ Ny IR PR G / Mineralization at the Kena, Shaft/Cat, Great Western and Gold
Eagle Ck. Complex T Veing Ny N oy OPTICAL AND ELECTRON MICROSCOPY Mountain zones is affected by the main deformational event and East-trending sheeted quartz
— iviv:v:vivjv:vivzVjvmjvv;;ngviv;:vj&wvvf SN N A \ Z AR IS Kt AN . - | o developmentof S_(regional foliation). vemlgts (par.all.el magnet) Clgl‘
Geology map of the Nelson-Salmo area, 2= Hall Fm. ek \ SN Ny ' -' ( g LY ' QOg{;vant ;;9”31‘10;7 fn (153/ ?2 )f
southeast British Columbia (082F/SW) S R e 2 Kena S » EARLY? D SIS Gl Wik WEIEEIE (e el MRS D) el the "A Vein" portal, Great
///////////// TERTIARY shows location of Silver King magmatic % Elise Em R ANS T (_\"C\Oba R SRR transposed; veins within the Silver King pluton are less affected. Western sh owings ’
///////////// IET] TERTIARY INTRUSIONS belt and select deposits (after HGy and Mt - RO S e S R\ RO S N i 1 EPIDOTE-PYRITE-MAGNETITE-GOLD |
A B p y S T S )
Bitnos cosseosse = T eSOV PPN SOTNIANS O\ ( Lo N T LA T LN R A SAR o : : : T
777.//}/;,;/) GRETAGEOUS DRTTIE, DA, ALY . Archibald Fm. T o SR DTS e Southy Sy SR e Hydrothermal biotite associated with mineralization at the
] i BAYONNE INTRUSIONS . e NS, IR VAN ..Gold ,", %% AL%/\\ A e ol C S Shaft/Cat is aligned parallel to S, suggesting that potassic
e ¢ M+ID+D!_E JURASSIC SILVER KING INTRUSIVE . VYV YV VY VY'Y WYYV VY'Y AN e N NSO NSO NSO NS MNWYYVVYY iy . . 0 micons -. ) A u._ | o ' -. : alteration was SynklnematIC (Andrewand Hoy, 1989)
HB | [-™m."| NELSONINTRUSIONS Geology map of the northern part of the Kena property, showing location of mineral deposits. Inset shows location of section lines (modified from H6y and Optical photomicographs showing, A: fine-grained gold particles encapsulated in pyrite,
chlorite and quartz gangue, B: fine-grained gold patrticles in magnetite and epidote and C:
Jsk | SILVER KING INTRUSIONS Dunne, 1998). : : . .
2 7 , | OWER JURASSIC S U ITE disseminated in matrix of magnetite and chlorite; sample 01 GM4-84.3m. e Rhys (2000) has recognized isolated pyrite-chalcopyrite
D 4 stringers at the Gold Mountain Zone that he interprets to
X MONZOGABBRO INTRUSION represent late remobilization of disseminated sulphides.
SYMBOLS Jec | EAGLE CREEK COMPLEX Analyses of the Silver King intrusive suite fall in the GOLD MOU NTAI N ZON E MINERALIZATI ON
anticline ROSSLAND GROUP subalkaline field on the total alkali-silica plot in contrast to The dominant northwest-trending foliation and deformation of rock
(overtumed) / thrust fault Jh | HALL FORMATION the alkaline nature of the subvolcanic, monzogabbro Pyrite, pyrite+magnetite or magnetite is present in varying units as young as 174-179 Ma are truncated by Nelson suite intrusive SRt Le o3 L i
‘Je | ELISE FORMATION intrusive suite; a reflection of their comagmatic relationship ALTE RATION amounts in the Silver King pluton (Dunne, 2001). Pyrite Photomicroaranh of auriferous. maanetite veinlet cutfing auarts monzonite. Gold rocks that constrain the main deformation event to pre 170-166 Ma. S N S NS Sl il 8 i, VR .
L | ./ normal fault; early Ja | ARCHIBALD FORMATION with the shoshonitic Elise volcanic suite (Hoy and Andrew, _ _ - _ occurs as disseminated blebs, crystal aggregates fyismti ZQ p01GM T oa s Qh Faractori t'g q Pl o = - . = _ .
~_syncline ' 1997). Samples from the Silver Kin luton also show Hydrothermal alteration mineral assemblages present in drill core in : : : _calcite+chlori | ountain Zone (i -04, 84.3 m), shows characteristic porphyry texture of Silver Photomicrographs of Silver King pluton, plane light (FOV 2 cm) and crossed nicols
late YMIR GROUP P gp . > L associated with epidote-calcitexchlorite assemblages or as Kina pluton. | Ibite oh ts in fi ned pladioc! rthocl cit ; 9P _ -
elevated potassium content relative to other feldspar and around the Gold Mountain zone are similar to the principal ¢ 5ctyre-fillings in quartz-calcite- g e N  rota (RO ety SlOXig] S8 (TS (EEHOIEl HeiEteln () Elnte) GlUEles
%anﬁcnne 7\/ % shear, shear zone Jy | SILICICLASTICS hvrv bodi vzed from the Silver Ki i alteration types developed around gold-rich porphyry deposits of the 2! ( _ g Ui @ quartz matrix. The magnetite-pyrite-gold vein is mantled by epidote- pyrite veinlets.
PALEOZOIC EOII'tpSyry Of ;ﬁs anta yze rorg g. ver: ;\ng mtagmablc Pacific rim. These alteration types include: potassium-silicate (K sericitextourmalinexchlorite veinlets. pyritexchalcopyrite and chlorite alteration envelope (transmitted light, x-nicols).
elt. Some of the potassium and sodium enrichment can be : _ g 3 A Magnetite occurs as disseminations and replacement ] I ]
{) Whole Rock Chemistry Sample Pl | LAIB FORMATION related to hydrothermal alteration processes, but the spar, quartz), propylitic (chlorite, epidote, calcite, albite), zonges comprised of patchy intergrowths with tfiotite and Results from the 2002 Kena project support an intrusion-related Au-Cu porphyry system,
! = = TTF o . . = = Full scale = 70 cps Cursor-0.1525 keV . . . . . . .
majority of samples from the Silver King pluton have intermediate argillic? (sericite, clay, chlorite, hematite) and sericite | orite in the matrix of the porphyry, as veinlets crosscutting o 01GM4 area 4 gold n chiorit related to the Silver King pluton as causative to the alteration and gold mineralization at the
consistently elevated potassium content (relative to other (quartz-sericite-pyrite). Astudy of rocks in the vicinity of the Kena Gold plagioclase phenocrysts and as matrix to magnetite Enef?ry nngPffSloolg ?VZ% Gold Mountain zone. Some of the peripheral showings (i.e. Kena, Shaft/Cat) may also be
PETROLOGY/G EOCHEM ISTRY Silver K|ng intrusives) that cannot be entire|y related to Mountain Zone identified six (6) alteration mineral assemblages breccias : S or g . . . . . .
. . L . (Dunne, 2001) . - . e low Ag content) particle related to this same system. The age and style of mineralization is similar to other syn-
secondary alteration. Separation of the intrusive suites and ; : Minor to trace amounts of chalcopyrite are present as enclosed in chlorite; o ) : ) e _
the isolation of the Silver ng p|uton data from the other Tﬂ;m_ﬂ N fracture-fillings, inclusions and intergrowths with pyrlte A g .- A :- &1 o % ﬁ. L sample 01GM4-84.3m. CO”ISIOnal CU'AU pOrphyI'y depOSItS Of the BC COFdI”eI’a (Ie. Mt Ml”lgan and Katle)
feldspar porphyry bodies in the belt are shown clearly on a g ' light grey mineral, probably sphalerite or tetrahedrite (trace L i sl L B ST SRR RS -
The Silver King intrusive data define three distinct Na,O/K.Ovs. SIO, plot. amounts) is associated with, and fills fractures in pyrite from S Ce S ARSI ) L) Al S B G SETo WA G ST s, 19 B EO e Gold mineralization at the GMZ occurs in areas of pervasive pyritized Silver King pluton and
clusterson the QAP dia gram: " drill hole 01GM-7. Trace amounts of molybdenum are also d/strlt_)ut/qr_l and relationships oz_‘ the d./fferent alteration/gangue minerals (albite, chlorite, S _ _ _ _ _ _ \
. peripheral dikes (Cu Zone) and separate feldspar 20/ oy et i aluminosilicate, quartz, and epidote); Sample 01GM4-84.3m. | ATE? within 20 m of the contact with volcanic rocks. It consists primarily of disseminated blebs of
: . =16 , _ o | . IS . . . _ . ) _ :
porphyry plutons (Cariboo, Three Friends, Salmo Thal f ¢ Silver King intrusions Iél/i“sr;Zﬁilrlmza?cgg " blg,;)sthgf G“fitze+gﬁ2fc;§ N rit%rm;ﬁcrj”yra?; pyritexchalcopyrite and lesser stringers and veinlets.
River) - cluster at the borders of granodiorite- 12 , f oyrhotite (Rhys. 2000: Dur?r):e 2001) an5y|esser Stringers ANKERITE-MUSCOVITE-CALCITE-ELECTRUM
. . Q]O = E . . y y y : _ . . . . . . . . .
monz glg r ta nite-quartz monzonite and £8 aine ,vzg‘ {Qggfgguafeb:gg;?tms'ons and fracture veinlets. Gold values of 1 to 3 g/t Au | & b Fullscale- 40 cps  Cursor-0.1525 keV There is evidence for two distinct styles of gold mineralization: silver-poor gold (3-4 wt% Ag)
monzodiorite, 5 ¢ | g correspond directly with intervals of pervasive potassium bl d A oM e e associated with magnetite-epidote-chlorite (+pyrite and chalcopyrite) assemblage and silver-
. . 2m £ ] L g N
least altered samples from the Silver King pluton = : : i itizati i inci i i - f o i AR - Al - - - - -
ilisas ol EaleamEE e T Iei Va NJIELS 2 " ewawe A SiverKing pluton lteration and pynitization, which coincide with higher I - rich gold (16-27 wt % Ag) associated with a carbonate dominated assemblage that includes
- P - "35 40 45 50 55 60 G5 70 75 80 85 POTASSIC rAGTHTE anGVEITEL AENSHes. » rite, sphalerite, galena and tetrahedrite. Temporal relations are uncertain but a transition from
e drill core samples of potassium and sodium Si0, (i %) Optical photomi hs that show A’ fi ined pyrite, sp 9 | : P |
enriched (altered) rocks from the GMZ - are o ", . gg&fg,gct‘ﬁu%"’(gg%ig N e = higher to lower temperatures is suggested by the assemblages (Ag-poor to Ag-rich + base
displaced towards the alkali feldspar apex (P) into . v flighiseres o muscovite vein and as discrete grains within e gl T metals respectively).
the quartz syenite field. - 2 3 0 Q ! potassium altered (fine-grained muscovite+alkali . : . BEI that shows micro-
- T . fsenes E <><><> | feldspar) albitic groundmass; and B’ similar SfIoWs  pyriter Witni -minor inclusions of hessite (Ag S S e S S
o = U 2 1 5 . o ket . . . . .
B v, M 0 2 A relationships with some of the gold-electrum amounts of chalcopyrite and telluride) at pyrite grain Syn to post tectonic veinlets follow a preferred easterly trend, and similar oriented structures at
O 4 ' #A = i attached to pyrite grains; sample 01GM7-43.0m smgll .euhedral arsenopy r_/te boundaries; sample Energy dispersion X-ray spectrum of a silver-rich . : . . . .
3 y AAl 5 | v o # v ’ il grains in a gangue of ankerite; 01GM15-33.75m. ol o (i) crmemeed i et the Kena, Great Western and Silver King mine have localized consistently higher-grades of
2/ s L4\ : —— 2T, T A _ P EIHOTE e sample 01GM7-43.0m. mineralization. ldentification of these potential higher-grade targets and/or structural corridors
05T EE—— ' & . ' has important economic significance for the larger lower-grade zones
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