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INTRODUCTION v, S e o g N ¥ s & ; ;
The Merry Widow camp, situated about 40 kilometres southwest of Port McNeill on P TS D 24 Juhiso.Co O ey : i -
northern Vancouver Island, lies within the Wrangellia Terrane of the Insular physiographic belt. It . e 5 - d F‘e ) ol p;?sg ?e ?;L Co » ; . f | MINOR GABBROIC INTRUSION RELATED TO COAST COPPER STOCK
contains numerous Fe-Cu-Au skarn and manto occurrences, as well as some major skarn - e CGlEb gl ; : L : j d
deposits. One of these, the Merry Widow (Fe-Cu-Au-Ag) was mined by Empire Development Co. - ; : ~ = e T e o p -
Ltd. from the Merry Widow, Raven and the Kingfisher open pits (Figures 1, 2 and 3). The other, the : _ L EE + ok a* ! 5 ———1 KEYSTONE SUITE
Old Sport-Benson Lake deposit (Cu-Fe-Au) was worked by Cominco Ltd. in the 1960's using >4 ; X . X8 +%4'1 s A " f/ . ; . *+ %, *| LARGE ANDESITIC BRECCIA PIPES; MAJOR SILLS AND DYKES; LOCALLY XENOLITHIC
underground mining methods. It was worked from adits farther north, and a southern portion of AT TN o e - /g_* »- P W) =
the deposit extends southward into the eastern part of the map area but it is not exposed. The T W23y ' LA L LN L :
mineral occurrences, and production from the mines are listed in Table 1. X X "X Y 4 5 = £ 7 Cu SRk o . s o / MINOR ANDESITIC INTRUSIONS (SILLS AND DYKES)
GEOLOGY i : / 'Me . Wd T G ¢ o e ©]® . : . a = MASSIVE ANDESITE, WITH LOCAL MINOR XENOLITHS
The regional geology, and stratigraphy of the area are shown in Figures 1 and 4 . t pit;rype,(';:xu_ 9 \ e ' e S o . bx = ANDESITIC BRECCIA WITH ABUNDANT XENOLITHS (LOCALLY FLOW FOLIATED)
respectively. The oldest rocks in the map area are massive to pillowed volcanics and subvolcanic X X X [} Co,As R e \>\\- 3 .o = :
gabbroic intrusions of the upper Triassic Karmutsen Formation. The volcanics represent tholeiitic : ey i ; ' Q o} > . i &
basalts deposited in an oceanic environment. ' " {o 6{\ A . w g
These are conformably overlain by approximately 1000 metres of massive to bedded grey X x‘ ) 0( c . g:i‘ﬂbﬂe .'\ : LOWER JURASSIC
limestone belonging to the upper Triassic Quatsino Formation. Adjacent to the larger intrusions : . : [ ' y " .
the limestones are altered to white marble. X - X St 3 kW BONANZA GROUP
TR 1 T
The Quatsino is uncomformably overlain by the lower Jurassic Bonanza Group; argillites of ¢ e s ;.:Z:.:.Q-- 3. : +| | t = ASH TUFFS, TUFFACEOUS SEDIMENTS, It = LAPILLI TUFFS
the Parson Bay Formation, which elsewhere in the district separate the Quatsino and Bonanza AR 2 — ' s i : a 5
successions (Figure 1), appear to be absent in the Merry Widow area. The Bonanza includes X N0 ; g'&‘_gﬁ“’d 2 R R e S A +',LJ ” T
andesitic ash and lapilli tuff (Units t and It), breccia (Unit b), greenstone (Unit g) and well-bedded N z ! + il b = BRECCIA (POSSIBLE LAPILLI TUFFS OR INTRUSIVE BRECCIA)
. /

tuffaceous siltstone. One unit, close to the base of the Bonanza, contains irregular-shaped clasts
that could be deformed pebbles or tuff fragments.

nirusion::

P S I T

: g = GREENSTONE (POSSIBLE FLOWS OR SUBVOLCANIC INT! RUSIONS)

The area includes two major episodes of intrusive rocks. The oldest, the Keystone suite, is

believed to be coeval with the Bonanza Group and probably formed feeders to the tuffs, breccias
and greenstones in that succession (Figure 4). It resulted in swarms of minor sills and dykes, as UPPER TRIASSIC
well as some subvertical breccia pipes. The largest pipe, the Keystone intrusion, reaches 600
tres in diameter. The suit ises fine to medium grai rocks of largely andesiti VANCOUVER GROUP
metres in diameter. The suite comprises fine ium grained s of largely a ic O FORMATION

composition (Figure 5) and subalkalic, tholeiitic affinity (Figures 6 and 7). The breccias contain Sk ol SRR R T ol oo e " |Bluebird 1
- x b MASSIVE TO BEDDED LIMESTONE

abundant rounded to subangular xenoliths, mostly less than 3 centimetres, but up to 10 g BT
centimetres in diameter. Locally, a subvertical flow foliation is well developed. This foliation is
deformed around individual xenoliths, some of which were rolled and milled during intrusion, to

7] KARMUTSEN FORMATION
BASALTIC FLOWS, SUBVOLCANIC INTRUSIONS

produce trails of broken clasts. Xenoliths include massive and flow banded andesite, white, fine L
grained felsic volcanic rock and rare fragments of limestone and coarse hornblende gabbro. The

breccias in the Bonanza Group contain similar clasts; the fine grained felsic volcanic xenoliths in ’

both the Bonanza and the Keystone suite could represent fragments of Paleozoic Sicker Group. .

Many Keystone suite dykes and sills that cut the Quatsino limestone are associated with ¥ SYMBOLS
barren and mineralized skarn, and the margins of some intrusions are bleached. These bleached ,
rocks, compared to the unaltered andesite, are enriched in sodium and depleted in iron and o Baddiiai t K
potassium (Table 2). S \ ...................................................................... ng; tops known

The second major intrusive episode resulted in the emplacement of the Coast Copper Sl N et s Bedding; tops unknown
stock. This is mostly a coarse grained, mafic gabbro of subalkalic and tholeiitic affinity (Figures 5, i - i Mo Sliadion
6 and 7). It contains uralitized pyroxene, hornblende, plagioclase, iimenite, magnetite and apatite. TN s e
Locally it includes coarse pegmatitic and feldspathic phases. B Cummulative layering

A distinctive sill-like body of unknown age intrudes the Quatsino limestone in the southern s
part of the map area. This tholeiitic basalt (Figures 5, 6 and 7) contains abundant pyroxene, is e e R i isstenssassibsaiiEs s s e R e s s RS bRResbOanaveraTs Geological contact; defined, assumed
characterized by some cumulative layering, and is relatively enriched in magnesium and chromium . :

. et o U TR R AL o BFRR Sy SR (. TR MR e eeiiiealen. o eiiieiiias oo ottt \ WETS W | T S Dyke or sill (with dip - where recorded)
(Tables 2 and 3). e e g i ¢ ~
STRUCTURE AU N A s Fault (with dip - where recorded)

Most bedding in the Quatsino and Bonanza successions dips westwards at between 20
and 50 degrees. Some open flexure folds are locally developed but tighter folding occurs near the e e AR NN N e Contour (100 foot interval)
margin of the Coast Copper stock in the Merry Widow pit area. Atthe pit, a north-northeast
plunging, westerly overturned fold and east dipping thrust were identified by Lund (1966) (Figure L A Road
3). The fold strikes parallel to the margin of the Coast Copper stock. .

~ I i csii i sisnissanus st s Outcrop visited

Two fault sets are recognized. The oldest, the north-trending Merry Widow fault, may Wh K e .
represent a splay off the major Benson River fault that passes just east of the map area. The S e T ole rock sample location
Benson River fault has an estimated sinistral movement of 1.5 kilometres and an easterly .
downthrow of 1.2 kilometres (Lund, 1966). T Trace element assay sample loation

The younger fault set produced northeasterly striking structures that do not exhibit major T Adit
displacement. It includes the Kingfisher, Marten, Gorge and Keystone faults. The Kingfisher fault Sk
apparently controlled the distribution of the Kingfisher magnetite orebodies, although minor post B v s .
mineralization movement also took place along the structure (Lund, 1966).

L Magnetite
MINERALIZATION

Mineralization in the area comprises skarns and mantos (Table 1). It is largely
stratigraphically controlled, being mainly concentrated close to the bottom and top of the Quatsino
limestone (Figure 4); similar stratigraphic relationships between the Quatsino and skarns are noted
elsewhere in Wrangellia, such as on Texada Island (Webster and Ray, 1990).

Only the Merry Widow deposit outcrops close to the margin of the Coast Copper stock; Q\AAAAA/%
the remainder of the deposits and occurrences outcrop some distance east of the intrusion. The WSW E N E —
mineralogy of the Merry Widow, Raven, Kingfisher and Old Sport-Benson Lake deposits is typical LEGEND m 4
of other magnetite-rich skarns in western British Columbia (Sangster, 1969; Meinert, 1984). The Merry Widow Pit —+
n:i111g:a:\i’fatirc;»_lr.\c,j l:\)lased ona K-Ar analysis of skarn-related phlogopite, was dated by Carson (1973) | ey Magnetite HHE Andesite e + : +

id-Jurassic). eV VY V', s " 2
. ol wosic) b+ 3 vvv'vvvvvvvvvvvvvvvvvvvvv VA 3_':"_9:00, o 280 roximate location +
+ + NVVVVVVVVVVVVVVV VY sUrf L/ l:-:-:-:-:i fpth M wid +
Q .

The extensive Old Sport-Benson Lake skarn lies close to the Quatsino-Karmutsen contact, TP T "VVVVV"VVV"VVV‘"VVV"V"V"V"V"V"v"v"v";"\-,-.? % Barren Skarn "vv Bonanza Volcanics ——— — gluobierd ?Z’é an: 4 + o+
and the discontinuous ore lenses dip about 40 degrees westerly. Mineralization is characterized M \fvvv\f\‘f\fv\fv\«f\"V\/\fVV\/\/V\af\‘F\.fV\/Vvvvvvvvvvvx}'\«-._V c L 0 METRES 60 Marten Mineralization +
by magnetite, chalcopyrite, bornite, pyrite, lesser pyrrhotite and trace gold in a garnet-epidote- feet LR e R ¥YVVVVVVVVVVVVVWYYV VYV \}"v-.__ T+ +| Gabbro —— Quatsino Limestone I [ l l i
amphibole-carbonate gangue. The garets vary from brown to yellow-green, and minor albite and L T N e e Y R Y Y — ] with bedding : [ 1 1 L1 4
potassium feldspar are locally present. Assays of sulphide-bearing grab samples indicate S0 &t T RN VVVVvvg £ | | | | | +
anomalous silver, arsenic and gold (Table 3). BMPEIRIRT B G A i [T +++

VVVyvY
. . " . o-++++++++++++++++ gl Ml l l l L

The contact between the base of the Bonanza and the underlying Quatsino limestone is 4 o e RRCRN Y +
the locus of faulting, extensive skarn alteration, and mineralization responsible for the Merry Widow P T T . vy 4
deposit and the Marten and Bluebird 1 and 2 occurrences. The Marten, Bluebird 1 and Bluebird 2 PRI R R Kingfisher Pits =% % + .
occurrences appear to represent sulhide-rich manto mineralization (Wilton 1989). They include PRSI R, VYN CHE AR AN Y Y IR Nl N e e Approximate location T 1 1WA +
massive pyrrhotite, pyrite and chalcopyrite, with sporadic arsenopyrite, sphalerite, magnetite, M s L | B \ ’ . of Old Sport S \VAVAVAVAVAVAY, / +
marcasite and cobaltite. Grab samples from the Marten occurrence are enriched in arsenic, silver, b + + + + + F O £+ o+ o+ .--..__°”9ino, mineralization
bismuth and gold (Table 3). 200 L 7.t T T LT i, Y VYV VVY i VvV V] +

L AN OSSOSO N\, - VVVVVVVIAV i
+ Lo e R S R L T o . =+H e

The Merry Widow and Raven deposits (the latter is now covered by tailings) are hosted by EMEIEN . ICIEIEIEIE D i3 Oy 8 i A \'
Keystone andesitic intrusion and Bonanza rocks close to their contact with Quatsino limestone and [ & % AR w & b e N H i + +| Coast Copper Stock: gabbro
the Coast Copper stock; by contrast the Kingfisher is hosted entirely in limestone (Figure 3). The [+ & & & FEEEIG & & TR A f

* * 4+ + + + *# v f 3 eg e * *
Kingfisher deposits consist of two steeply plunging, sub-circular pipes of massive magnetite. They PRS- i iy o T LY % Keystone Suite: Andesitic dykes and sills, breccia pipes
reached 50 metres in diameter and were joined at depth (Figure 3). Skarn wallrock alteration is YN +Copper" B Sl B ; “;eosrtetfgg; ‘
t i i i i + + { .
poorly developed compared to the nearby Merry Widow deposit. The Kingfisher deposits are ¥ ek Lt Lt i S H Bonanza Group: tuff, breccia, greenstone
distinct in being structurally controlled along the Kingfisher fault and in containing abundant _ 2100 Lt *. 2 i x4 & ¥ s gssess)
colloform magnetite. Stevenson and Jeffery (1964) believed this unusual colloform texture ARG | R R i - = Quatsino F P ——
indicated deposition of the magnetite as a gel by colloidal processes. TR T | uatsino Formation: limesione
F + + + + + + + + + o+ + o+ H
4 + + + + + F + + + + + + \H i

The Merry Widow Is characterized by abundant coarse crystalline magnetite, some minor M T T IROE IR ¢ ‘:v V | Karmutsen Formation: basalt
colloform magnetite, and sporadic pyrrhotite, pyrite, arsenopyrite, cobaltite, erythrite, sphalerite IR LT T ed
and gold in a gangue comprising garnet, epidote, actinolite, clinopyroxene, carbonate and quartz. PRI AR T 0 T S T S — _\/\

Magnetite ore forms lenses, sheets and discontinuous breccia zones, the latter comprising R S o 0 O R —~LHH . . _ . . . .
magnetite-calcite fragments rimmed by coarse garnet. Garnets are generally brown coloured; they EIEAIEM N : A . saei) Figure 4: Schematic stratigraphic column, Merry Widow area.
typically have isotropic cores of end member andradite grading outwards to anisotropic 1900 Lt ¥ 2ot naldaka s A b ¥ A - M L)
grossularitic rims (Ettlinger and Ray, 1989). Both the garnet and pyroxene have a low manganese . s i i
content (Meinert, 1984; Ettlinger and Ray, 1989) that is typical for calcic iron and gold skarns.
Locally, albrte_ and potassium felc!sPar are c:levelop_ed. Gold.tends to be found in t.he sulphldle-nch Figure 3: Longitudinal geological section across the Me"y Widow- 76 Ty / a Coast Copper Stock
zones, and Dixon (1989) reports it is associated with cobaltite and tellurobismuthite. Gold-rich ore 72 4 ® Unaltered Keysione suite
occurs along the han_glng wall of the West Pipe dyke (Lund, 1966; Flgurc_a 3),a xenol|th-beqr|ng : Kingfisher Pits (adapted after Lund, 1 966) Y oBleached Keystone suite
Keystone suite intrusion. The Raven Copper occurrence, on the north side of the Merry Widow pit, 68 |k Hiyedoste comendile Lsvared bBosaliic sii
is another example of gold-sulphide-rich mineralization in the Merry Widow deposit. A : L
chalcopyrite-bearing grab sample contains anomalous gold, silver, zinc, cobalt, arsenic and : N ; =
bismmﬁyﬂame 3) 99 o o Table 1. Mineral occurrences: description and production. 64 —
Minfile N Deposit Metalli Mi I o~ 60 | andeslte

3 Lot infi ame 0si etallic ner Producti

Two theories are suggested for the origin of the skarns and mantos. The most accepted Number tvp% elements b s g 56 |
hypothesis is that the mineralization is genetically related to the Coast Copper stock. This ®
suggests (based on the K-Ar dating of the skarn) that the intrusion is mid Jurassic in age. GRS SNSPELI TS e Au, Ag, Cu, Fe Op; k. be PO, Py, &8, cb, qtz, g, &P, act, pyx, Au: 3689Kg, Ag: 11731Kg, Cu: 41193t, Fe: 488 726t 52 F A_"‘* e
Alternatively, the Keystone intrusions, which are commonly altered to endoskarn and associated doi ois Bl ks & e T o
with magnetite and sulphides, could be responsible for the skarns. Each hypothesis has different . e i 48 |- & * / basanile
implications for future exploration. 092L042  Ajax(L.1502) skarn Fe mt, gt, chl 44 Mg roshobesenty

092L 043  Summit(L.1554) skarn Fe mt,
s
092L 044  Merry Widow 5(L.1533-1543) skarn Fe, Cu, Au, Zn, Co mt, cp, sl, as, po, ct, ery, cb, mc, pg, qtz, gt, Fe: 1 683 507t 40 . .
Kspar, ep, act, cob, ab, pyx, gid, tl 1 2 3 4
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Table 3. Trace element analyses of mineralized samples, Merry Widow area (all values in ppm except where stated in %,
ND =not detectable).
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p Figure 7: AFM plot of intrusive rock samples, Merry Widow area.
Analyses completed at Acme Analytical Laboratories Limited, Vancouver, B.C.: sample 22=Summit occurrence; sample 23=Dry Hill occurrence; sample 24 = Raven Copper (Merry Widow pit);
sample 25=small pyrrhotite vein, 400 metres northeast of Marten occurrence; sample 29-30= Old Sport-Benson Lake deposit (location not shown on Fig. 2).




