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The northeast striking Moyie fault (a
reverse fault of regional significance) de
fines the southern limit of prospective
ground Minor northwest and west striking
high-angle faults break the stratigraphic se-

. quence into a mosaic of structurally homo
geneous blocks. Deformation is mostly
limited to gentle open folds. Near faults
bedding can be deflected into the plane of
the fault. Shearing and tight folding occur
only along the Moyie fault zone (Hoy and
Diakow, 1982).

Metamorphic grade is at most upper
greenschist facies (Hoy, 1993), and is attrib
uted to simple burial. Despite metamorphic
effects primary sedimentary structures are
very well preserved. Only where there has
been intense hydrothermal alteration or de
formation are they obliterated.
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Stratigraphy
The oldest rocks on the property are

siltstones, quartzites and silty argillites of
the lower Aldridge Fonnation. At Fors they
crop out in a thin wedge along the Moyie
fault (Figure 1) against which they have
been folded. They are distinguished by
rusty weathering, thin, planar bedding and
coarse reddish biotite porphyroblasts that
parallel bedding and grow at random angles
to it. Near the top of this unit (at the strati
graphic equivalent ofthe Sullivan horizon).
thickening to the NE away from the Fors
deposit, is a concordant layer of pebble
wacke or "fragmental" up to 50 m thick
(Figure 2).

Middle Aldridge consists ofthick, mo
notonous sequences of mostly AE tur
bidites: fine-grained quartzofeldspathic
sandstones (mostly wackes, some arenites).
siltstones and argillites with variable
amounts of biotite, white mica. pynhotite
and pyrite. Coarse and fme units are com
monly interbedded.

A pipe-shaped body ofcoarsely clastic
material, referred to herein as a "discordant
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James M. Britton, .
B.C. Geological Survey

DaVId L. Pighin,
Consolidated Ramrod Gold Corp.

Introduction

The 1992 discovery of high-grade
base and precious metal mineralization at
the Fors property, 17 km SW ofCranbrook,
rekindled interest in the Middle Proterozoic
Aldridge Fonnation (pritchard equivalent)
and provides a new exploration target. Ag
Pb-Zn mineralization occurs at the top of a
discordant zone of pebble wacke, or "frag
mental", in middle Aldridge sandstone and
mudstone. Pyrrhotite, sphalerite, galena,
arsenopyrite, pyrite, chalcopyrite, and bis
muthinite occur in stratiform, semi-massive
to massive lenses, as well as disseminations
and veins. Scheelite is a local accessory.
Gold values range up to 0.7 gram per metric
ton~ silver to 734 grams per metric ton. Best
drill intersections were up to 25% combined
Pb and 'Zn over 1 m. No tonnage estimates
are available. The deposit is unusual in hav
ing extensive and varied alteration assem
blages dominated by plagioclase, biotite,
tourmaline, white mica, carbonate, tre
motite-actinolite, talc and silica.

Geology of the Fors Area

The Fors area is underlain by gently to
moderately north to northeast dipping strata
of the lower and middle divisions of the
Aldridge Formation that have been intruded
by three mafic sills (Figure 1). The lowest
intrudes near the lower-middle Aldridge
contact and is at least 250 metres thick. At
its closest it is 350 metres below the top of
the Fors deposit (Figure 2). The two other
sills are above it.

Figure 1. Geology ofthe Fors -Vine area.
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Following are the MOD Executive and Directors for the 1994-1995 term. Please
contact any of these individuals for enquiries, or to suggest initiatives for MOD.

Terence J. Bottrill (1994-1997)

..': ......;:.: .;::..
:: -::.,,', ';:;:::;. .. :,;-. .;.:-.>..;, ..

.~:.::::/

•··••·.••.·••••••••••••1••••··.\.. ...ii.·.\...;i...·.

.•...•••.• I~~::::j1~~~ ••• ;i
for Information Contact: .•. •.• .• /:

•.•• ··.Brian Grant<:f'.;::::><.:.
··..······/;::Editor.'!'1lIE OANOUE'::·.:':::.;::'

.• POBox 8076. Victoria, Be. V8W·3R7<
···Tek604';;9S2..()4~ FAX:·604-952-04S1·.
.·..·...·.. ·E~Mail=:bgrant@plaxy~Jov.bc;cil:.: .:::.:

... :: .. :::/:::,.,··::DailifAlldrlblt:::;:;; :;·:i::-:::;::::'· ;:::.'

::<... :·· Contribu1in&Eclitof:;.. ::.\·:: .. :: .;.:...

The G(lngue No. 46

{: .... Yrii:d..,:ia Pab1ishCKJ:··.._rly.~·thC
Mineral DepOsitsDivisjoft/O~C••d is di..
tributed to members u part .oftReirmember~

=~h.i.d~· •.•.•·•. )<)•••·<!i
>.:·:::·ThCMinera1·Deposits Divisio~()tthc·~
IOg1cal"Association .of Canada i.·· CaMda's
foremost society for promoting the study of
minoraldcposi15by suptJOrting local end ne
tion"meetinp, .SympoSIa. shOrt courses and
field tri~Wo lponsor the publication of~
JeUChrelablll to orodcp'ositsand metall080ny
udrecosnize the conmbutions ofoulStaaGin.

·CUldian ..:oconomu.lcoIOlists·:bY-JIIlDuaily
a.waniiDl.· ... metheDuncan·· Deny :and William
H.-wy::Gioss :medalsandt6eJulian8oldy
eertifieato. . .. .. .
PubikiflonSchedule:

.. :: SUBMISSION PUBLICATION
...•::·:DEADUNE DATE

Ill~~~~~:1
.:.; The objective of this newsletter is primae':'
ilytoproVlde • forum for members and other
profeS$ionals.·tovoiceaew ideas. deseribei.
terostinamineraJ:occunencosoroxpound on
cRposil. models. Articles oD~dqJoIitl,"
posjt':mOdels, .. DeWS eventstfiold:trip~/book
teViews.eonferenc05or other material which
may..,"·ofiDlCIrat :totheoconomic.oolOiD'
commUnityuo woIc:omod::Reprinas ofprHeII
tationsai\leD.to:c;omP8llie~:.miniDa:IfQUPI:Or
confe~s:aRparticul....ywe1comc..:..::::;:;:::.

Manuscripts should be ·submittcd 00 IBM..:
formatted diskettes in any major wordproces
sor format:·. A printed version .should be
includod.lltustratioDl must be.camera-rcady;
photos·ahOuldbeofgood ~uality .. .sbort items
dcalinawi.th nows events or mootiJ!8scanbc
.ubmittedby FAX. ·poIt8ImailorE-mlik:·· .....

Geological Survey Branch
Dept of Mines and Energy
P.O. Box 8700, St. John's. Nfld., AlB 4J6
Tel: 709-729-2769 FAX: 709-729-3493

Westminer Canada Ltd.
I First Canadian Place, Suite 2620,
P.O. Box 89, Toronto. Ontario. M5X IBI
Tel: 416-869-3578 FAX: 416-869-3359

Box 8076. Victoria, British Columbia, V8W 3R7
Tel: 604-952-0454 FAX: 604-952-Q451
E-Mail: bgran1@Gala..<y.gov.bc.ca

Indian and Northern Affairs
P.O. Box lSOO
Yellowknife, NWT. X1A 2R3
Tel: 403-920-8216 FAX: 403-873-5763

Cathro E~p1oration Corp.
RR#I, Site U-39, Bowen lsI.. B.C., VON IGO
Tel: 604-947-0038 FAX: 604-947-0633

Mineral Deposit Research Unit
Department ofGeological Sciences. UBC
6339 Stores Road. Vancouver, B.C., V6T IZ4
Tel: 604-822-3756 FAX: 604-822-6088

Metall Mining Corporation
3-311 Water Street, Vancouver. B.C;: V6B IB8
Tel: 604-681-3771 FAX: 604-681-,,360

Geological Survey ofCanada
PO. Box 50 .
Bathurst N.B.. E2A 3Z1
Tel: 506-547-2070 FAX: 506-546-3994

BC Geological Survey Branch
5100 - 1810 Blanshard Street
Victoria. BC. V8T 4J1
Tel: 604-952-0412 FAX: 604-952-0381

Falconbrid~e Limited
21 Murray Park Road
Winnipeg. Manitoba. R3J 382
Tel: 204--S37-36l4 FAX: 204-885-4152

DIRECTORS
Whitehorse. Yukon
Tel: 403- 667-8510 FAX 403- 667-7074
Sainte-Foy, Quebec
Tel: 418- 654-2669 FAX: 418- 654-2615
Timmins. Ontario
Tel: 705- 267-1188 FAX: 705- 264-6080
Ottawa. Ontario
Tel: 613- 992-8603 FAX 613- 996-9820
Windsor. Nova Scotia
Tel: 902- 798-2218 FAX: 902- 798-2395
Vancouver. British Columbia
Tel: 604-684-1175 FAX: 604-684-0147
OaL.-ville. Ontario
Tel: 905-842-2893
La Ronge, Saskatchewan

Tel: 306=425-4564 FAX: 306-425-2909
Halifax. Nova Scotia
Tel: 902-494-3873 FAX: 902-494-6889

Secretary:
Gary S. Wells

Professional Development
Short Counes
David R. Lentz

Newsletter Editor
(Fhe Gangue):
Brian Gnnt

Publications:
Kathryn P.E. Dunne

Treasurer:
RobertJ. Cathro

Past Chairpenon:
Michael J. Downes

Chairpenon:
R Scott Swinden

Professional Development
Field Trips & Victoria '95
Dani Alldrick

Winnipeg '96
D. James Robertson

Marcos Zentilli (1994-1997)

.Vice-Cbairpenon
& Membenhip:
Jennifer Pell

Pamela L Schwann (1994-1997)

Grant Abbott (1993-1996)

Benoit Dube (1993-1996)

Bruce Jeffery (1992-1995)

AI Sangster (1992-1995)

Tony Green (1992-1995)

Jenna Hardy (1992-1995)

2 1/u' GdfJ liP No. 46



Geological Association ofCanada

Figure 2. Schematic NE-SW cross section ofthe Fors deposit.
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Modified hom Consolidated Ramrod Gold Corporation.
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nesium-rich zone (talc-tremolite-dolomite)
at the top.

Actinolite also occurs away from the
calcsilicate cap. It always replaces biotite.

Sericite alteration occurs as a distal
aureole around the other alteration assem
blages at depth and above the bedded sul
phide zone up to and including the Main
showing. Locally it is texture destructive
and pervasive but more commonly it is con
fmed to bedding planes in porous, fcldspa
thic units.

Silica alteration is mainly confmed to
strata immediately overlying the bedded
sulphide horizon that overlies the calcsili
cate alteration cap. Core is blue grey. hard.
with a difTuscly granular appearance. This
alteration also occurs as thin envelopes
around late stage quartz veins.

Mineralization

Zones ofsemi-massive to massive sul
phides are rare. They occur as stratifonn
and vein types.

Confonnable massive sulphides con
sist of fine to coarse-grained pyrrhotite.
sphalerite, and galena within a plagioclase
biotite-sericite envelope. The sulphides 10-

Fors Deposit Cross-Section
Disseminated sulphides (po. SP, ga)

in poorly bedded sediments
. Stratiform semi-massive

sulphides (po. SP, ga)

Calcsilicate alteration zone:
iotite-muscovite-actinolite

wl'th disseminated sulphides
(po. sp. ga)

Actinolite-rich
alteration zone

4 Albitized
sediments
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Plagioclase-Biotite-Garnet alteration
(albitization) affects large volumes ofrock,
including part of the fragmental pipe and
bedded sediments surrounding it. It appears
to be asymmetrically distributed around the
pipe, skewed to the NE. It is pervasive and
tex1ure destructive, and results in aphanitic
to fmely granular mottled grey, white and
pink rock. It occurs as veins, patches, hair
line fractures and broad difTuse areas. Its
contacts are sharp to gradational. GarneL~ in
this zone are pale pink and up to 2 mm in
diameter. Pyrrhotite is common in these ar
eas. preferentially replacing biotite.

Biotite and calcsilicate alteration are
mainly confmed to the "cap" of the deposit.
It consists of complexly interlayed, coarse
grained assemblages of micas (brown bi
oti te and musco vi te), amph ibo les
(actinolite and tremolite) and carbonate
minerals (calcite and dolomite). Because
these minerals fonn ]00% of the rock it is
thought that this zone may reprec;ent a hy
drothennal vent area. The cap or vent hori
zon is crudely stratified with a nearly
massive zone of actinolite at its ba~e, a bi
otite rich zone in the middle and a thin mag-

The deposit and its associated altera
tion envelope are crudely mushroom
shaped (Figure 2). Its stem consists of an
alteration zone within and adjacent to the
fragmental pipe; its cap comprises plagio
clase-biotite, calcsilicate and mica altera
tion assemblages with disseminated to
bedded sulphides. Both stem and cap are cut
by a thick, late-stage, sulphide-rich vein.

Alteration can be grouped into the fol
lowing main associations: I) tounnaline; 2)
plagioclase-biotite-gamet; 3) biotite; 4)
calcsilicate; 5) sericite; and 6) silica. (N.B.
Alteration types are described in terms of
their present metamorphic mineralogy)

Tounnaline alteration consists of par
tial to complete replacement of original
sedimentary material by microscopic grains
of tourmaline. Two types of tourmaline al
teration occur at the Fors. The first and
probably oldest is bedded black tourmaline
(Fe-rich; schorl) that preferentially affects
argillaceous layers. A model for this fonn
of tourmaline alteration is that ascending
boron rich hydrothermal solutions pass
through coarser sediments to become
trapped by less permeable clay rich strata,
reacting with them to form bedded tour
malinite (Slack. 1993). Bedded tour
malinite is locally associated with white
Mn-rich garnets (<0.5 mm). The second
type is light to dark brown (Mg-rich;
dravite). It is mainly confmed to the discor
dant fragmental in which both clasts and
matrix are altered. Both types are locally
associated with a little pyrrohtite. more
rarely with arsenopyrite, sphalerite and ga
lena.

fragmental". occurs at depth (Figure 2). It
consists of sand to pebble sized clasts of
sandstone and siltstone in a silty to sandy
matrix. Most clasts are subrounded to
subangular and matrix supported. The unit
is up to 100 metres in diameter and 300
meters vertical.

A sequence of nearly massive. fine
grained sediments 30 to 60 m thick was
recognized by early workers near the main
showing. It consists of "intermixed quartz
itic and argillaceous material with a zone of
abundant pyrrhotite" in which "bedding is
either lacking or obscure" (Gifford. 1966).

We interpret both the discordant frag
mental and the massive unit as products of
dewatering phenomena that channeled flu
ids upwards in response to increasing hy
drostatic and litho static loads. Fluid
pathways may have been localized by
growth faults which could have provided
the initial penneability. The clastic or mas
sive fabrics result from either hvdraulic
milling of poorly consolidated sediments
by upwelling fluids or venting a slurry of
mud and sand onto the sea floor. forming a
volcano-like edifice.

Alteration and Mineralization
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9) heat and fluids for hydrothermal altera
tion.and mineralization may have been
provided by the intrusion of thick mafic
sills into wet sediments.

10) regional metamorphism creates present
silicate mineralogy and redistributes
some sulphides.
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cally contain coarse (to 8 mm) clasts of
transparent quartz and have a cataclastic
fabric. Upper and lower contacts approxi
mate bedding in the enclosing sediments. A
maximum thickness of2 mwas intersected.
The zone lies a few meters above the top of
the calcsilicate alteration cap. .

A semi-massive sulphide vein almost
2 metres thick, with a calcite-quartz gangue,
cuts an actinolite-rich alteration zone. The
vein consists mainly of granular pyrrhotite
rimmed by arsenopyrite with variQ,ble
amounts ofsphalerite and galena and acces
sory scheelite, chalcopyrite and bis
muthinite.

Low-grade zones of sulphides are
quite widespread. They consist of dissemi
nations, stringers, veins, small semi-mas
sive to massive stratifonn lenses and
irregular patches of pyrrhotite, with subor
dinate amounts ofsphalerite, galena, pyrite,
and rare arsenopyrite, chalcopyrite and bis
muthinite.

Deposit Model

A simplified genetic model for the
Fors deposit is as follows:
I) pelagic, turbidite sedimentation with en

trained organics and iron in a fault con
trolled graben or half-graben results in a
thick sequence of poorly consolidated
sediments.

2) development ofa fragmental pipe which
acts as a long-lived conduit for upward
migration of fluids at least Wltil the time
of fonnation of the bedded sulphides
above the calcsilicate zone and probably
Wltil after the formation of the Main
showing at surface. The upper limit of
coarse fragmentals appears to lie just be
low the calcsilicate cap which may rep-

resent an exhalative vent deposit. The
pipe may have formed in the hangingwall
of a growth fault. Parallel and conjugate
fractures related to this fault may have
provided subsequent pathways for fluid
migration.

3) tourmalinizing fluids ascend, preferen
tially travel alon8 beds, but also change
chemistry with tune: most bedded tour
malinites are schorlitic (Fe rich)~ how
ever much of the fragmental pipe is
brown to pale brown, dravitic (Mg rich).

4) "albitizing" fluids ascend, react \\ith bed
ded tourmaline alteration locally, but
mainly spread laterally away from the
pipe to the northeast.

5) potassium, iron and magnesium rich flu
ids deposit biotite (pale brown to bronze
brown) in the main part of the vent hori
zon.

6) late carbonate-rich fluids "flooding"
along parasitic or antithetic structures
overprint biotite to produce actinolite as
semblages and deposits of sulphides.
Two pulses are possible: the first pro
duced semi-massive to massive, locally
stratiform Zn-Pb-Ag rich mineralization
with a high base metal to iron ratio. The
second pulse produced veins enriched in
As, W, Ag & Bi, as well as Zn, Pb & Fe.

7) upwelling carbonate-rich fluids mix with
downward circulating seawater to pro
duceMg enriched assemblages including
talc, tremolite, dolomite at the top of the
alteration cap, and possibly the Mg-rich
tounnalinites found in the upper part of
the fragmental pipe.

8) later fluids yield sericite (-silica) altera
tion with minor sulphides that enrich the
overlying sedimentaIy package and form
the Main showing.

The Fors prospect is a well preserved
example of a small, high-grade Pb-Zn-Ag
sedimentary exhalative and vein deposit
hosted in Middle Proterozoic Aldridge For
mation. It is associated with an Wlusually
strong alteration assemblage variously
dominated by plagioclase, biotite, tounna
line, white mica, carbonate, tremolite-acti
nolite, talc and silica. It is a near-blind
discovery that resulted from drill-testing a
geological model in the vicinity of low
grade mineralization found at surface.

Itprovides a new exploration target in
the Sullivan camp, having some similarities
with the Sullivan deposit and some impor
tant differences. Similarities include the
presence of such "Sullivan indicators" as
bedded sulphides, fragmental Wlits that lo
cally carry sulphide-bearing and tour
malinized clasts, garnet porphyroblasts,
and tourmaline and albite alteration. Differ
ences are that it is located outside the Sulli
van corridor, is stratigraphically higher, has
unusual alteration assemblages, and has
elevated silver, gold, tungsten and arsenic.
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