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SAMATOSUM MINE
SUMMARY OF PERFORMANCE IN 1990

Mr. Larry W. Reaugh, President and Chief Executive Officer, is pleased to report that
production operations ran smoothly throughout the year at the Samatosum Mine.
Almost 10% additional throughput to 511 short tons per day was maintained and helped
to offset the lower than expected prices for gold and silver. More than 5 million ounces
of silver were produced into a ~tal of 16400 tonnes of base metal concentrates which
contained the following quantities of payable metals: 3,225,000 lbs copper, 7,099,000 lbs
zinc, 5,831,000 lbs lead and antimony and almost 9,000 oz of gold.

Production of silver and costs are shown for each quarter. Equivalent silver production
is also shown. Equivalent costs include credits for gold and base metals.

1st 2nd 3rd 1m Total for 1990

Tonnes milled 39,404 45,224 42,445 42,079 169,152
Silver Production 2,200,000 1,416,000 799,000 985,000 5,400,000
Costs $/Tonne (Cdn) 135.93 113.96 85.69 66.33 100.14
Costs $(U.S.)/oz 2.02 3.08 3.89 2.43 2.07
Equivalent Silver
Production (oz) 3,214,000 2,074,000 1,169,000 1,443,000 7,900,000

Equivalent Cost
$ (U.S.)/oz 1.38 2.10 2.65 1.65 1.82
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In the early part of the year mining costs were higher due to additional stripping
required in the open pit. These costs declined significandy and the trend continued .
throughout the year. Average recovery of silver was 93.8%. Recoveries of other metals
were in line with expectations, the only exception being zinc. Approximately $1 million
dollars was spent on exploration of which the company's share was $330,000.

RCA Go~d COfjAiranon has a 300k 'working interest and a 5% net smelter royalty in the
join~venturewith Minnova Inc.

ON BEHALF OF THE BOARD

Larry W. Reaugh
President and Chief Executive
Officer

The Vancouver Stock Exchange has neither approved nor disapproved the information
contained herein.
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D. Heberlein, J. Bradford,
J.R. Glover (Minnova) \<fd ..1LOOPS, Be.

re: Visit to Minnova's Samatosum Mine, May 29-30, 1990

Over the past several years I have written, talked and

argued about the stratigraphic/structural setting of the

recently discovered (1983-1985) Rea Gold and Samatosum

deposits. On May 29-30 I finally got the opportunity to

visit the deposits, courtesy of Minnova Inc. Following is a

brief summary of my impressions, particularly as they

pertain to the stratigraphic framework for the area

established by Schiarizza and Preto (1987).

Background

The Rea and Samatosum deposits occur within a

metasedimentary/metavolcanic package loosely referred to as

the Mine ~eries (Friesen, 1990, see Figure). These rocks

were not exposed during our regional mapping program, but

occur roughly along what we inferred to be a major thrust

fault separating Cambrian rocks from structurally underlying

Devono-Mississippian rocks (Schiarizza and Preto, 1987).

Attempts to fit the lithologic units sUbsequently recognized

within the Mine Series (mainly from diamond drill holes)

into our regional stratigraphic framework has led to much

controversy over which package(s) the Samatosum and Rea best

fit into, and whether or not there is actually a major

structural break corresponding to our inferred Haggard Creek

thrust fault.

structurally beneath the Mine Series is a heterogeneous

succession of intercalated and structurally imbricated
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felsic to intermediate metavolcanics and clastic

metasediments that is regionally persistent and is dated as

Devono-Mississippian (Devonian U-Pb on zircons from felsic

volcanics and intrusives; and Mississippian conodonts from

rare limestone lenses within the sediments). This Devono­

Mississippian package hosts a number of VMS-style

occurrences within the region, including the Homestake

deposit in the immediate vicinity of Rea-Samatosum. Lead

isotopes from the Homestake and other occurrences of this

type define a cluster with a Late Devonian model age on the

"pericratonic" growth curve established by Goutier (1986).

structurally above the Mine Series is a thick

succession of generally calcareous chloritic schists

(derived from mafic volcanic flows, pillowed flows and

breccias) with local intercalations of cherty and calcareous

metasediments, and light grey limestone beds, including the

very thick, regionally conspicuous Tshinakin limestone

member. This succession is also regionally persistent, and

is distinct from the Devono-Mississippian succession in both

the nature of the volcanics (mafic rather than felsic and

intermediate) and the sediments (in particular the presence

of thin to very thick accumulations of light grey

limestone). This succession has not been dated in the Rea­

Samatosum area, but is correlated with a very similar

succession that outcrops in the Vavenby area, 50 kilometres

to the north, where a thick limestone unit correlated with

the Tshinakin (and enclosed within mafic metavolcanic rocks

identical to those above and below the Tshinakin) has

yielded Early Cambrian archaeocyathids.

Observations Concerning the Mine Series

The Mine Series comprises a structurally complex

interval of mainly cherty, argillaceous (locally dolomitic

and tuffaceous) metasediments. It locally includes



3

feldspathic, intermediate tuffaceous rocks, and structurally

above the Rea horizon includes a thick interval of mafic

metavolcanic rocks (the Rea mafics). The metasedimentary

intervals at Rea and Samatosum are very similar, suggesting

that they are part of the same package. The Rea deposit is

an overturned VMS, while the Samatosum is a quartz vein

system, speculated by some to be part of a veined stockwork

system related to a VMS. Lead isotopes from the two

deposits are identical, and fall in the Late Devonian (VMS)

cluster of Goutier (1986).

Although not exactly typical, and despite much severe

alteration and deformation, observations made during my

brief visit (as well as discussions with Minnova staff and

consultants) suggest ~hat most of the rocks within the Mine

Series belong to the Devono-Mississippian part of the Eagle

Bay package (specifically units EBF and EBP of Schiarizza

and Preto, 1987). This is consistent with the VMS nature of

the Rea mineralization and the lead lsotope data from both

Rea and Samatosum. The Rea mafics, however, are in large

part lithologically identical to the thick package of mafic

metavolcanic rocks structurally above the the Mine Series

(referred to as the Sam mafics by Minnova geologists) which

Schiarizza and Preto (1987) assign a Cambrian age. (I felt,

however, that some rocks assigned to the Rea Mafics, and

also the lowest part of the Sam mafics, more resembled

feldspathic Devono-Mississippian volcanics. These

distinctions might be important when defining contacts as in

hypotheses 1 and 2 below).

Implications

While acknowledging that the Rea mafics are

lithologically identical to the Sam mafics, I remain very

confident that the bulk of the succession structurally above

the Samatosum deposit (Tshinakin limestone and enclosing



4

mafic metavolcanic rocks) is correlative with the Lower

Cambrian succession near Vavenby. I stress that this

correlation is not just between the two thick limestone

units, but rather is based on the lithologic similarity of

the entire packages - in particular the association of mafic

volcanic rocks and light grey limestone. The intimate

nature of this association is apparent in the Rea-Samatosum

area because: (1) The Tshinakin limestone is both underlain

and overlain by Sam-type mafic metavolcanicsi (2) at the one

place where I actually saw it, the basal Tshinakin contact

is gradational, comprising intercalated limestone and mafic

volcanics for several tens of metres beneath the main

limestone contact; and (3) thin beds of light grey

Tshinakin-type limestone occur locally within the mafic

metavolcanics for several hundred metres beneath the

Tshinakin limestone.

The Cambrian age thus assigned to the mafic volcanic

succession suggests that it is unrelated stratigraphically

to the underlying Mine Series, the bu~k of which

(metasedimentary rocks, intermediate feldspathic metatuffs,

Rea VMS mineralization, and presumably Samatosum vein

mineralization) is inferred to be Devono-Mississippian in

age. This conflicts with interpretations derived from

detailed work on the Mine Series itself, where the

lithologic similarity between Rea and Sam mafics has led

some (most?, all?) Minnova geologists to regard the entire

succession, from the clastics in the footwall of Rea into

the Sam mafics as a single (albeit heterogeneous and

strongly deformed) package, presumably of Devono­

Mississippian age on the basis of the lead isotopes.

Following are three hypotheses that might be entertained

regarding the structural/stratigraphic relationships in the

Rea-Samatosum area. They all start from the premise that

the Tshinakin limestone and enclosing mafic metavolcanic

rocks are Cambrian in age, while the bulk of the Mine
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Series, including VMS and related mineralization, is Devono­

Mississippian. These assumptions reflect my strong

convictions regarding the ages of these packages; if one or

the other of these age assignments is invalid then much

simpler scenarios are possible.

Hypothesis 'I: All mafic metavolcanic rocks that are

lithologically similar to the Lower Cambrian volcanics are,

in fact, Lower Cambrian - thrust imbrication version. The

basis of this interpretation is the strong lithologic

similarity of the Rea and Sam mafics to known Lower Cambrian

metavolcanics in the region, and absense of proven Devono­

Mississippian volcanics of that lithologic nature. This

suggests that there is a major thrust fault between the Sam

mafics (which are part of the Cambrian Tsh)nakin package)

and the underlying Mine Series, as well as important

footwall imbricates that bound the Rea mafics (also

Cambrian) and separate them from Devon9-Mississippian Mine

Series rocks. Such structural imbrication is conceptually

reasonable since the Mine Series appears to be a ~e~se along

what, in this interpretation, is a major thrust fault, and

is clearly strongly deformed by overturned folds and thrusts

(J.R. Glover's interpretation of diamond drill core). such

imbrication is problematic, however, because extensive

diamond drilling does not provide evidence for major

structural breaks between the Rea mafics (or the Sam mafics

for that matter) and other rocks of the Mine Series (Hoy and

Goutier, 1986; J.R. Glover, pers. carom., 1990).

Hypothesis '2: All mafic metavolcanic rocks that are

lithologically similar to the Lower Cambrian volcanics are,

in fact, Lower Cambrian - unconformity version. If, as in

hypothesis #1, we allow that Cambrian metavolcanic rocks can

"be distinguished lithologically from the Devono­

Mississippian volcanics, but do not believe that there are

any major thrust faults in the Mine Series, then perhaps the

I
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Devono-Mississippian succession sat unconformably above the

Cambrian package (including Rea mafics). This scenario is

not entirely contrived because farther north, between the

Barriere River fault and Clearwater, Devono-Mississippian

Eagle Bay rocks do sit directly above metasedimentary and

metavolcanic rocks that are correlated lithologically with

the Lower Cambrian package (Schiarizza and Preto, 1987). It

requires that the VMS mineralization developed in a

predominantly sedimentary package with a relatively minor

volcanic component, above a basement of distincly older and

genetically unrelated mafic volcanics. In this scenario a

fairly major thrust fault might separate the Mine Series

(and underlying turbidites?) from the thick Devono-

Mississippian volcanic succession structurally lower in the

section.

Hypothesis #3: The entire Mine Series, Including Rea

Mafics, is Devono-Mississippian. This ~cenario would allow

the entire Rea-Samatosum succession, including the Rea

mafics, to be part of a single (imbricated and folded)

volcanic-sedimentary package. It requires that the Rea

Mafics (Devono-Mississippian) are unrelated to

lithologically identical mafic metavolcanic rocks

intercalated with the Tshinakin limestone (Cambrian). This

would still require a major thrust fault somewhere higher in

the section. This thrust could be directly above the Mine

Series (Sam mafics are Cambrian), or it could be still

higher in the section, such that the Sam mafics are

equivalent to the Devono-Mississippian Rea mafics, but are

structurally overlain by lithologically similar Cambrian

metavolcanics (and intercalated metasediments - including

the Tshinakin and related limestones) across a cryptic

thrust fault.
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