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GENERAL GEOLOGY The next major production period began in 1967, when New Imperial Mines Limited began mining the Little QUATERNARY = o S o o , . ' < - o : | 3 . .
Chief open pit. In |968, proguction clso came-from the Arctic Chief open pits. Both these areas were shut SAMILES CANYON BASALT - thingrey to bldokvesicuior 7= [olomitic Limestone Sub-Facles - Dglomitic ~feeders to Mites Canyon Basalt, | _ _ ACKNOWLEDGEMENTS
The Whitehorse Copper Belt lies within the Whitehorse Trough, a northwest trending island arc complex downin 1969, and in137Q the War Eagle pit came into production. in 1971, mining also took place at the ' basait flows,commonly with celumndr joinfing and-in some - fgd { rocks ore restricted to the lower sub-facies. The bYgrey porphyritic andesite dykes believed to be . i D o 7
- of upper Paleozoic fo, Jurassic age. Within a 32 km. long, northwest trending belt, copper-bedring skarns Black Cub South and Keewenaw pits, until operations were suspended in mid-year. The company name ; i places, olivine, Scoria, flow tops and intercalated 22277 unit represents off-reef and off-bank erosional . associated with sub-voleanin gortions of Eocene and This mop represents a compilation of both published and
01';70”6 mfannly n ”P%e'; T(lj‘l_gS_S;g lb-e’rmi?‘mver Group carbonote and clastic rocks, along the wes? contact W‘E!S Chﬂnqeghfofwlaigzi?méﬁ C?DPS*’ Mlnedeimife,d ng Progucfé%nebfehgon “g;"g n Decerr;ber ;9;21 2"0’:‘, : weasiod fhracnio and tuff ore commonly reddish in colour! - E (J;) occumulations. Late Cretaceous plutonic suites; - unpublished informafion on the Whitehorse Copper Belt.
ot a’‘.rétacéous quartzdiori arnolitn.. . : ' . : the Litt]e Chief-Middle Chief underground mine. In December ¢ ore body was exnaustea ana a ‘ o : o ' ) : o o clgreyto green very fine groined andesite-dacite - The major source of information is an unpyblished Ph.D.
The carbonate units are both dolomitic and calcareous. Ingeneral,dolomitic units host magnetite-serpentine mining operations in the Copper aeﬁ ceased. Between 1898 and 1982, approximately 10 milliop tonnes 3 ‘ \ ~ . 7 _ o ‘ bgr Y0 gr AR > grat 3. a : hesi ] W. Morri or ‘V P
skarns, with red to brown garneft bornite greater than chalcopyrite and valleriite. Calcareous units of 1:5% copper, withvalues in go!d and silver, were mined ’ . T RETACEQUS j o : ‘ . GREY LIMESTONE -discrete ang stacked 1enses of _ dykes {sometimes porphyriticl; , thesis by Gregg . Morrison. ) ,
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hosr‘mégnefite-free wollostonite skarns with beige to yellow garnet, chelcopyrite greoter thon The 5uT'nmqry f’qb(e at the botfom groups 36 occurrencesin the Copper Belt by host rock typej-itindicates JMUUNT MeINTYRE PLUTON-pink togrey, locally . : I irgi}TQre.-y w;eoft;er.ng,fcssaTl>ff: 5 l‘\mesfipge ;G_p innmy ) d;pmf. tegrey monziumte te quartz m?.r:hum’.re dykes, camhléihor:c?logp?ne; f\glqn:g #.Olw‘l;e?oprg;l:deg Geccci?:l?i;cc)mks
bornite and molybdenite. : : readily visibie distinctive ore and skarn mineralogy and lists developmant, producticn/reserves and grapophyric, menacnite to quartz monzonite. . . T T00 of the tew hitls (nthe area The untt grades down into believed to be refated to the Mount Mclityre pluton. t Ppp. y g | Wﬁ't hp Mi -*ffL?d P d ty'G%'d 1. Hud
' grade informotion for each occurrence | . . . ; L Black Limestone cnd 1inyer i S wiih fhe Dverlying o BO"EEFICWG ) } ed grsel lﬂeS_;.1-C- O&d ? ‘.‘lh' _W?] ,‘ 1uason
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Copper was first discovered in the-Whitehorse area in [897. The first claim, the Copper King, was staked coarse graiped, biotite-hornblende quartz monzonite to (. wereidentified by Morrison (577 rame ok patoh o sndoskammsRarn Gssemuioge deveioped . Larry Meinert, Washington Stafe/University,visited several
July 6, i898, by Jack Mcintyre. Most of the presently known deposits were staked by (899 with severgl granodiorite dnd hornbiende quartz dierite. The interiord ' interpreted as being wideiy spuced, framework pateh . intrusive rocks : -arr ] 3 : Ay, v
y o, 3 Dy Ji y p y P ] 3 . : , eeis deva g along the hank morg : deposits with the guthor and offered useful advice
properties shipping small ore tonnages between 1900 and 1912. The Pueblo Mine produced 127,000 - _ . pariof the bathotith 's guniferm massive quartz monzenits reels, qevelopedalong the bank morgin. En-fe & " Exosl " ' . d < N ’
nnes tween 1912 and 1920. ' . : ! o : ~aranodiorite ile th ins o a hvses are lgcalls : “En-bx tndosrarn-Exoskarn-skorn assembidge developed in . . . . o
fo be ' n 191z an 20 : : : Cgé?ggrd“lggéfnevéhqueglzi &n{_%rr?;e? ndapophyses L locally o BLACK LIMESTONE-carboncezous imy mud with . - both the intrusive and sedimentery . Kafhryn Salmon ably assisted in the field and Kate Grapes
. : ' voriabte fossil content and 2 5% corbonaceous . ‘ B ; rocks . in the office preparation,
TOMIDDLE JURASSIC : ‘ _ : material gerdeS‘UF}WU rds 'm'i_? ‘.'.:':r"e y Limestone and isin - o ] : o
LABERGE-GROUP - paarly sorted areywaocke and sandstone (5) s{“.qrp contact wa'%h the undgp;mg [):o!omJ.te.nThe Lfit m massive to-banded magnetite-rich
P ~ with interbedded argiliite and siitsione (fie calcareous units). '?_“St?le&” divided into three distinct ",.?nf_)fbac,ldeﬂb_ﬂiﬁsew?,m,; i o
To the west, coarser material and-congiomerates consisting Z??Si'._C?O,hf'i(l.l“G,n.ﬂ.dt;iir::?:;.?;ﬁ JS:;;' rl‘efﬁib'q oW 4 massive garnet _ . _
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(1} Uimestone, this unii i's’inferfpreted ds kaving been \ grit and tuff. in some q.em_m‘.form"‘a *he““‘e;pq”?f Morrison, 6. W., 1981.  Setting ond Ofigin of Skarn Deposits
- * ; deposited inalagooh receiging sediments from erosicn of groded sequences within the sandstone unit. The unit o in the Whitetiorse Copper Belt
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GEOLOGICAL CROSS-SECTION OF THE WAR FAGLE DEPOSIT, L)/ Mcintyre, July6,|898 | . , siltstone, sandstone and conglomerate. Itincludes 1A%l ;j'mesmne Dmmgs mainty "o $he wesl of the oreq - , Wheeler, J.0O., 1961, Whitehorse Map Area, Yukon Territory,
LOOKING 320° {ofter Morrison, t2871) CARLISLE ‘ . \ : the two foillowing sub-facies), 18)  showe. Diamond.drifling has indicated thot ihis _ , ‘ ) - 105 D; Geol. Surv. Can.,Memoir 312.
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e War Eagle openpit {ourtined) produced 894,000 tonnes { — e A o ‘ - basalt and porphyritic basalt dykes beligved fo be - _ : : Drofting by R.Lewis
of 1.25% Cu, B.57g Ag/t,0.22g Au/t and 0.005% MoSo 2 NG ; ; e 1\—1{ , / ' ' ' ‘ - : ) . B
- - Vi / / : - . - ’ . . 4 .ot .
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The U-shaped pendant consisis of acore of the limestone sub-focies of fucies b of the Interbedded Unit {Tbl), underlain by dolomitic limestone - "?EE‘""-"\’\“'/I‘S/(:‘,’?‘-"-‘f"“’"i“l"‘l’—’—':‘\i [ Iy ”3;\5_‘5\:\,"”wwm_vmw.v:‘:fz : ’
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of facias b of the interbedded Unit {Ibd)and Pyritic Stlistore (FS). Theoreislocalized inemboyments af the pendant margin, within the ‘—‘\"_"-!x_/:‘..'lt_",‘:',_(i,’..\_’(/\/'1,\"5\1"'.\ @ N B AAMAAAVMY - VMY ik
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dotomitic unit {Ibd}. . ';.l::f_;:’::ﬂ:_f‘gii;'\,\_rz\".lﬂ:gli\,\ff,g NORTH STAR ; _ ‘ ‘ MR Ny v
The crdsg-section illustrates the zonring from the unciteredintrusive (Kw) todiopside and diopside-rhnulite endoskarn (s &), to garnet ‘:f‘}‘;‘x‘, "\\:\\,:,);:*:",r\’;v . i Lo { . N R ' ' xiéiiiiiééiﬁ v
endo- and excsksm(g),tcdiopfside (d}, dicpside-calcite {dc) and magnetite (m) exoskarns. The ore is found in the diopside-calcite and VYV
magnetite exoskarns, .
The Arctic Chief East and Westpits produceg 223,000 tonnes of 1.44%, Cu,t7 14g Ag/tand 1 03¢ Aust during 1968 and 1969, .
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Ibd-| — 5 $ : . rock, the pit was operated | i! KEEWENOAW-BLACKC B SOUTH _‘~-lﬁd°s4;
/ = \"~<g¢ during portof 1971, while / | 3.4 % OF PRQDMCTION N .
£ = “‘r-he}LiHIe Chiefundergrgundy , S _ N,
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) DETAILED GEOLOGICAL MAP QF THE KEEWENAW-GEM-BLACK CUB SOUTH AREA,AND CROSS-SECTION THROUGH THE BLACK CUB SQUTH )
) AND NORTH DEPOSITS, LOCKING 305° {after Morrisan, i1981) ' 1 )
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The Gem, Rodiak Cub, Grizziy Cub, Black Cub North, Black Cub South ond Brown Cub deposits formed inaninterbedded limestone and dolomitic limestone . w i
unit {Ibd}, which is unc'ifgrmiﬁ by Pyritic Siltstone {PS) and cu? by closely spaced bosaltic dykes (not shown}. Mineralizotion at Keeweéncw is found in an ) ’ g 7
oval, pipe-like zone of @iteration in the grancdiorite. ‘ . g_
The Keewengw ocpen pi%,{ouf!ineﬁd onmap) produced 159,000 tonnes of 0.95% Cu in 197! and remaining reserves are estimated gs 202,000 tonnes, . : o : _ e =1 )
The Bleck Cub South open pit {cuttined on map and section) produced 180,000 tannes of 1L33% Cu,12.34g Ag/t,0.24 g Au/t und 0.008% MoSz in IS71L. : K _ ’ . . : _ N o . 3 . 3
'Reservesqfees?imsf}ed as: Gem-625,000 tonnes of 1.01% Cuy Kediak Cub-87,000 tonnes of 118% Cu; Black Cub North-156,000 tonnes ¢f.0.82% Cu. ) ' o ) ' . _ ' - L 7 : ‘ & . . ‘ . ' - _ : ‘
P e DEVELOPMENT , ~ GRADE ORE MINERALS SKARN MINERALS DEVELOPMENT . GRADE __ /' ORE MINERALS : SKARN MINERALS = . R L : DEVELOPMENT GRADE ORE MINERALS SKARN VINERALS 2
: DEPOSIT CODE|MAJORHOST ear | TYPE PRODUCTION|RESERVES| Cu | Au | Ag | Mo other! 86 | o | m |t | o | vi | oTHER " . ol ant OTHER DEPOSIT CODE| MAJOR HOST vear | type PRODUCTIONIRESERVES| Cy | Au | Ag | Mo OTHER’}B” co b ot - [ , L DEPOSIT CODE|{MAJORHOST| - | PRODUCTION|RESERVES| Cu | Au | Ag | Mo | - .
f Y . o m o ser woll |gnt-r ignt-b| gnt- ‘ : b TS DU = R|/Bo m|[Mt {Mo| V HER |se hi it |gnt-r {gnt-t| gnt~ oT , _ _ YEA : ‘ - ' '
naMe . | no.f Rogk TYPE | & (tonnes) | (tonnes) | % Mg/t |ta/m | % | P pipme R K NAME No. | ROCK TYPE (tonnes) |  ttonnes) | % Jtar) (gf/tj %, : P ERpserp | phig ol fontorignt=t) gnt-y HER NAME No. | Rock Type | TTAR | TYPE L (nes) | (tonnes) | % tastt|tgrn| o |[CTHER| Bo| CpIHm|M! Mo\ VI | OTHER | serp | phig [ woll [gnt-r |gnt-b| gnt~y |  OTHER
| 1898-1908  minor e ., o Kodiak Cub 28 | (Jofomiic) | 1970 | testing | 57,000 liig | /| : | X_j1x) X x| x . Retribution [ 1 | [fferhedded | o000 | minor o - | x x| x ' ERRtS X actn
Littte Chief | 21 | dolomite 1967-1969] open pit | 1,128,500 | . 1 1.28 | pres.| pres.d 6a,Pt | : _ Grizzly Cub 23 | {ioiomitie) | 1970 | festing | _ ‘\'f’ X ) | x A\ X | x [ Sue -} 34 | [nferbedded | testing - ' 155 [troce]  Jo7al | x|x| X X actn
.o 1972-1982 ug. | 7,407,900 1.53 |0.75| 9.16 Pd X | % X ({X)| X |Cv,Cc Pyl X | X L X Black Cub N, 30 '(’(}Lﬁ[}brﬁﬁ??? 1970 | testing 156,000 [0,82]." \ 1 X (X} X X " (x) _ _ s . 'm.inor ‘ - : : . - :
PN ] =~ . R - L : )i ] N A ) . . infefbedded- . O ' gpen pif o )
) | ‘ ‘ ) 8661504 minor ‘ G, Pt 7 _ Block Cub 5y | inferbedded | opert pit| '87:000 £.3310.24 12.3410008 X [(%) X (x}| cect | x X |y | : actn Cowley Park 35 (limestone) 1970's | testing : 884,600 | 1041021 [3.77]006s |
Middle Chief 20 dolomite [972-1982). u.g. - partofLittle Chiefmine | 1,55 |0,34 pat | x| x X x| PyPo X X X frem {dolomitic) ; 20,000 ‘i.25~‘ ‘ _ . RS 663..8_00 0.9 {pres | pres|pres X XL e x 7 {X) X 1%) X
_ - : : : interbedded e E ! ' - 11 ' ; : ; v T ; : }
, . Ga. Pl ‘ : Brown Cub 32 | ' 1970 | ‘festing ; X 1(X)] X X | X Pass Lake 24 | limesfone - | 1900 : 4
Big Chief 19 | dolomite |i898-1909| minor 0.56 |0.34 . B A I ' I X\ cc. | x| x X : Agolomitic) —— : - ——— ‘ - i - _ 200s | minor | - _| 0.4 [trace XX X
. . S * e : : Railway 33 | (dolomific 1900s | minor _ o5 i {X) X | - | - acin __Copper Cliff ' | 25 | limestone 1800's | minor : : e X | X xX)ix X
Valerie 22 { dolomite |[1899-1907 u.g. 127 - 1.65 1068 : + X [{X}H X Po, Py, A X X trem,actn . ) . ‘ - i : C ' : - ] ] T ) ]
| ' ; g _ . - ‘ Pd X [tx) 9, AP 122 War Eogle | interbedded 899-1915| u.g. 900 5.7 |1.0368.47 et ' ‘ 1 e S ' K B ‘ : R " 1950's | testing . :
North Star. 23 g:lolormfe | 1900s | minor 1 0.7 :10,0910.05 . X | X (X)| X X |- X | trem -1 {limestone) {i970-197!| open pit! 899,000 . 1251022 a‘,sngj?co.s X | % {X) X - X X 1 _trem,uctn " Keewenaw 26 intrusive 1971 |open pit] 159,000 . oos ;f;re‘s ores |ores < % ‘ Ccy‘ l\;l,
: Arctic Chict |5 | interbedded [1899-1907 u.g. 202 | 6.53 [10.69(79.33 Ga,Pt| | | > Pueblo- 5 | interbedded |899-1908 u.g. 635 . [4.97017 3a.28 sc.at _ S o o ' L 202,000 |1.0817 |- Cv
refic thie - (dolomitic) [968-1969|open pits| 201,800 1.44(1.03 17,14 Pa* | x | x X X feeeyel x| ox | o] x | . (limestone } [912-1920) u.g. | 127,000 N e N (X Cu,ct X1 [ *] frem Reservoir Lake | 6 | intrusive ~ | | | o | - ' '
_ 0 i : e eTBedded /, : - gServol ] intrusive .0 _ X X ' Bo insheeted quartz veinsinhornhlende granite
' 899-1907] ' 0 : 0 . : Gulch 4 | (iimestone) [1899-1907] minor / : _ : : .  “Scheelite 7 intrusi - DR B+ 058 7o 4
: interbedded 1899-19077 u.q. 1,80 7.0 |pres.|pres. i nterbedde : O ; 7 ' ~ ; ; inirusive 1.7 10.51 Wo X X S¢, Ml | quartz-carb te-S i
_ ) _ ’ . . : fer - . . ] _ 2 : quartz-carbonate-Sc vein
Grafter "4 1 (dotomitic) 0151917 w.q. 10,400 1 6.0 |pres.|pres. (x)| x X (%) Py,Ct | (X) X trem Anaconda 2 limesfone) 8981907 minar Q94017 XXX D] -, X AXd | X | ctrem Polar (8 | foult zone | 19005 | minor - '
_ . s : | Rabbit-foot 3 | (Merbedded 1899-1907| minor ofjour| . x| 1 x sc | X |Uate}| X X : : _ ' ' : ' X Py, Cy
: interbedded i1899-1912] u.g. Gg, Pt : ' - i ‘. i E _ . : ‘
Best Chance 3 s : S . + - . interbedded |1898-1207| u.g. 517 * 3 : - : . . : . : .
. {dolomitic) {[954-1957] testing 447,000 | 0.71 [ 0.03 PA™ (X} X X (X} (Ce} | (X) | {X) X trem,actn Copper King 8 | (limeston : >- i - . o : .
! - ! ‘ : AR _ e) 1915-1920| u.g. . 4,800 1.47 {017 15,004 2 (X} X X} [(X) 'Se. X | (ot X actn,f : - i - ; - : . o : . _ . )
,imerbe‘jde;_ * . _ _ . et g S 7 , . ; X liate) | , nirem NOTE. Ore mlnerﬂcl.s Bo borpﬂe,.Cp chalcopyrite, Hm hemohte,Mf—mogneh’re,V!—vallernfe,Mo-monbdemte,Cv-covetlNe,.Cc-chaicocrfe,
Suburban te | {eredded 1900-907, minor 0.891.03 Gat | x | x X [{X) X X Carlisle 9 | (Iimestone) [1900-1910| u.g. 907 358034514/ ix [0 X Sc _ X X trem , Py-pyrite, Po-pyrrhotite, Sc-scheelite, M! -malachite, Ap-arsenopyrite, Tt-tetra hedrite,Ct-cuprite,Cy-chrysocolla
Verona 7. | interbedded | 1900 | ning, | &20l 017 sat | x (%) X |(X) _ X Spring Creek 0 (rlnir:;:fg:éec; pre 1907| minor S x| ) (X) e _ (ate)] X X : Skarn minerals serp-serpentine, phig phlogopite, woll-wollastonite, gnt-r-garnet-red, gnt-b-garnet-brown, gnt-y-garnet-yellow.
Gem - | 27 "'('Eﬁgﬁgfcef (9671970, testing 625.000 | 1.0l )| x X X x| x X '_ Empress of Ind i 0 (iﬁf’g;g?gﬁee% 19001910 u.g. HE 7 o] x [tx1 X) SetPy) X |tate) x : _ trfzm-fremollte, actn-actinolite, in addition, diopside,epidote, calcite and thulite are presentin most deposits
) ) _‘ T | — ‘ - — - ‘ {limestone) Indicates limestone sub-facies of Interbedded unit facies b.
o ) TOTAL PRODUCTION FROM.II DEPOSITS INTERMITTENTLY MINED DURING - ‘ -+~ (dolomitic) = Indicates dolomitic limestone of Interbedded unit facies b.
E | . S : .- THE PERIOD 1898 TO 1982 WAS 10,130,000 TONNES OF APPROX. 1.5% Cu * Next to grade indicates representative assay rather thanaverage grade based on tonnage. Grades indicated for small
o o - . | _ L _ ' | . o ' , - o - tonnages mined prior to I960 often represent hand-sorted high-grade concentrates, rather than true grade of deposit.

) | o | o S - n . ) . : + Gallium, Platinum and Palladium reported by Kindle (1963} as.0.14g Pt/tonne, 0.07g Pd/tonne and 0.03-0.06% Ga.

. : ' oo : , - . B X Major ore minergls ' S h , .
- R SR (X) Minor ore minerals | : o
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