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MEMO 

To: W.J. McMillan, V.A. Preto, From: P. Schiarizza 
T. Hoy, W.R. Smyth, June 14, 1990 
R. Meyers (BCMEMPR) 
D. Heberlein, J , Bradford, 
J.K. Glover, I. P i r i e (Minnova) 

re; V i s i t to Minnova's Samatosum Mine, May 29-30, 1990 

Over the past several years I have written, talked and 
argued about the s t r a t i g r a p h i c / s t r u c t u r a l s e t t i n g of the 
recently discovered (1983-1985) Rea Gold and Samatosum 
deposits. On May 29-30 I f i n a l l y got the opportunity to 
v i s i t the deposits, courtesy of Minnova Inc. Following i s a 
b r i e f summary of my impressions, p a r t i c u l a r l y 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 Series (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 
f a u l t separating Cambrian rocks from s t r u c t u r a l l y underlying 
Devono-Mississippian rocks (Schiarizza and Preto, 1987). 
Attempts to f i t the l i t h o l o g i c units subsequently recognized 
within the Mine Series (mainly from diamond d r i l l holes) 
into our regional stratigraphic framework has led to much 
controversy over which package(s) the Samatosum and Rea best 
f i t into, and whether or not there i s a c t u a l l y a major 
s t r u c t u r a l break corresponding to our inferred Haggard Creek 
thrust f a u l t . 

S t r u c t u r a l l y beneath the Mine series i s a heterogeneous 
succession of intercalated and s t r u c t u r a l l y imbricated 
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f e l s i c to intermediate metavolcanics and c l a s t i c 
metasediments that i s regionally persistent and i s dated as 
Devono-Mississippian (Devonian U-Pb on zircons from f e l s i c 
volcanics and intrusivee; 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 i n the immediate v i c i n i t y of Rea-Samatosum. Lead 
isotopes from the Homestake and ether occurrences of t h i s 
type define a cl u s t e r with a Late Devonian model age on the 
"pericratonic" growth curve established by Goutier (1986) . 

St r u c t u r a l l y above the Mine Series i s a thick 
succession of generally calcareous c h l o r i t i c s c h i s t s 
(derived from mafic volcanic flows, pillowed flows and 
breccias) with l o c a l intercalations of cherty and calcareous 
metasediments, and l i g h t grey limestone beds, including the 
very t h i c k , r e g i o n a l l y conspicuous Tshinakin limestone 
member. This Euccession i s also regionally persistent, and 
i s d i s t i n c t from the Devono-Mississippian succession i n both 
the nature of the volcanics (mafic rather than f e l s i c and 
intermediate) and the sediments (in p a r t i c u l a r the presence 
of t h i n to very thi c k accumulations of l i g h t grey 
limestone). This succession has not been dated i n the Rea-
Samatosum area, but i s correlated with a very s i m i l a r 
succession that outcrops i n the Vavenby area, 50 kilometres 
to the north, where a thick limestone unit correlated with 
the Tshinakin (and enclosed within mafic metavolcanic rocks 
i d e n t i c a l to those above and below the Tshinakin) has 
yielded Early Cambrian archaeocyathids. 

Observations Concerning the Mine Sari as 

The Mine series comprises a s t r u c t u r a l l y complex 
i n t e r v a l of mainly cherty, argillaceous ( l o c a l l y dolomitic 
and tuffaceous) metasediments. I t l o c a l l y includes 
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feldspathic, intermediate tuffaceous rocks, and s t r u c t u r a l l y 
above the Rea horizon includes a thic k i n t e r v a l of mafic 
metavolcanic rocks (the Rea mafics). The metasedimentary 
int e r v a l s at Rea and Samatosum are very s i m i l a r , suggesting 
that they are part of the same package. The Rea deposit i s 
an overturned VMS, while the Samatosum i s 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 i d e n t i c a l , and f a l l i n the Late Devonian (VMS) 
cl u s t e r of Goutier (1986). 

Although not exactly t y p i c a l , and despite much severe 
a l t e r a t i o n and deformation, observations made during my 
b r i e f v i s i t (as well as discussions with Minnova s t a f f and 
consultants) suggest that most of the rocks within the Mine 
Series belong to the Devono-Mississippian part of the Eagle 
Bay package ( s p e c i f i c a l l y units SBF and EBP of Schiarizza 
and Preto, 1987). This i s consistent with the VMS nature of 
the Rea mineralization and the lead isotope data from both 
Rea and Samatosum. The Rea mafics, however, are i n large 
part l i t h o l o g i c a l l y i d e n t i c a l to the t h i c k package of mafic 
metavolcanic rocks s t r u c t u r a l l y above the the Mine Series 
(referred to as the Sam mafics by Minnova geologists) which 
Schiarizza and Preto (1987) assign a Cambrian age. (I f e l t , 
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 
d i s t i n c t i o n s might be important when defining contacts as i n 
hypotheses 1 and 2 below). 

Implications 

While acknowledging that the Rea mafics are 
l i t h o l o g i c a l l y i d e n t i c a l to the Sam mafics, I remain very 
confident that the bulk of the succession s t r u c t u r a l l y above 
the Samatosum deposit (Tshinakin limestone and enclosing 
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mafic metavolcanic rocks) i s c o r r e l a t i v e with the Lower 
Cambrian succession near Vavenby. I stress that t h i s 
c o r r e l a t i o n i s not jus t between the two thick limestone 
un i t s , but rather i s based on the l i t h o l o g i c s i m i l a r i t y of 
the entire packages - i n p a r t i c u l a r the association of mafic 
volcanic rocks and l i g h t grey limestone. The intimate 
nature of t h i s association i s apparent i n the Rea-Samatosum 
area because: ^M^H in limestone i s both underlain 

place where I actua l l y saw i t , the basal Tshinakin contact 
i s gradational, comprising intercalated limestone and mafic 
volcanics for several tens of metres beneath the main 
limestone contact; and (3) t h i n beds of l i g h t grey 
Tshinakin-type limestone occur l o c a l l y within the mafic 
metavolcanics for several hundred metres beneath the 
Tshinakin limestone. 

The Cambrian age thus assigned to the mafic volcanic 
succession suggests that i t i s unrelated s t r a t i g r a p h i c a l l y 
to the underlying Mine Series, the bulk of which 
(metasedimentary rocks, intermediate feldspathic metatuffs, 
Rea VMS mineralization, and presumably Samatosum vein 
mineralization) i s inferred to be Devono-Mississippian i n 
age, c o n f l i c t s with interpretations derived from / 
detailed work on the Mine Series i t s e l f , where the/ 
l i t h o l o g i c s i m i l a r i t y between Rea and Sam mafics has led 
some (most?, a l l ? ) Minnova geologists to re^: :;* the entire 
succession, from the clast''-mHHNI^^^Iv. ~* flB|r) 

Following are three hypotheses that might be entertained 
regarding the s t r u c t u r a l / s t r a t i g r a p h i c relationships i n the 
Rea-Samatosum area. They a l l s t a r t from the premise that 
the Tshinakin limestone and enclosing mafic metavolcanic 
rocks are Cambrian i n age, while the bulk of the Mine 

(2) at the one 

strongly deformed) package, presumably of Devono-
Mississippian age on the basis of the lead isotopes. 
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Series, including VMS and related mineralization, i s Devono-
Mississippian. These assumptions r e f l e c t my strong 
convictions regarding the ages of these packages; i f one or 
the other of these age assignments i s i n v a l i d then much 
simpler scenarios are possible. 

Hypothesis #1: A l l mafic metavolcanic rocks that are, 
l i t h o l o g i c a l l y s i m i l a r to the Lower Cambrian volcanics are, 
i n f a c t . Lower Cambrian - thrust imbrication version. The 
basis of t h i s interpretation i s the strong l i t h o l o g i c 
s i m i l a r i t y of the Rea and Sam mafics to known Lower Cambrian 
metavolcanics i n the region, and absense of proven Devono-
Mississippian volcanics of that l i t h o l o g i c nature. This 
suggests that there i s a major thrust f a u l t between the Sam 
mafics (which are part of the Cambrian Tshinakin package) 
and the underlying Mine series, as well as important 
footwall imbricates that bound the Rea mafics (also 
Cambrian) and separate them from Devono-Mississippian Mine 
Series rocks. Such s t r u c t u r a l imbrication i s conceptually 
reasonable since the Mine Series appears to be a lense along 
what, i n t h i s Interpretation, i s a major thrust f a u l t , and 
i s c l e a r l y strongly deformed by overturned folds and thrusts 
(J.K. Glover's interpretation of diamond d r i l l core). Such 
imbrication i s problematic, however, because extensive 
diamond d r i l l i n g does not provide evidence for major 
s t r u c t u r a l breaks between the Rea mafics (or the Sam mafics 
for that matter) and other rocks of the Mine Series (Hoy and 
Goutier, 1986; J.K. Glover, pers. comm., 1990). 

Hypothesis #2: A l l mafic metayolcanlc rocks that are 
l i t h o l o g i c a l l y s i m i l a r to the Lower Cambrian volcanics are. 
i n f a c t . Lower Cambrian - unconformity version. i f , as i n 
hypothesis #1, we allow that Cambrian metavolcanic rocks can 
be distinguished l i t h o l o g i c a l l y from the Devono-
Mississippian volcanics, but do not believe that there are 
any malor thrust f a u l t s i n the Mine Series, then perhaps the 
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Devono-Mississippian succession sat unconformably above the 
Cambrian package (including Rea mafics). This scenario i s 
not e n t i r e l y contrived because farther north, between the 
Barriere River f a u l t and Clearwater, Devono-Mississippian 
Eagle Bay rocks do s i t d i r e c t l y above metasedimentary and 
metavolcanic rocks that are correlated l i t h o l o g i c a l l y with 
the Lower Cambrian package (Schiarizza and Preto, 1987). i t 
requires that the VMS mineralization developed i n a 
predominantly sedimentary package with a r e l a t i v e l y minor 
volcanic component, above a basement of d i s t i n c l y older and 
genet i c a l l y unrelated mafic volcanics. In t h i s scenario a 
f a i r l y major thrust f a u l t might separate the Mine Series 
(and underlying turbidites?) from the thi c k Devono~ 
Mississippian volcanic succession s t r u c t u r a l l y lower i n the 
section. 

Hypothesis #3: The entire Mine Series. Including Rea 
Mafics. l a Devono-Mississippian. This scenario would allow 
the e n t i r e Rea-Samatosum succession, including the Rea 
mafics, to be part of a single (imbricated and folded) 
volcanic-sedimentary package, i t requires that the Rea 
Mafics (Devono-Mississippian) are unrelated to 
l i t h o l o g i c a l l y i d e n t i c a l mafic metavolcanic rocks 
intercalated with the Tshinakin limestone (Cambrian). This 
would s t i l l require a major thrust f a u l t somewhere higher i n 
the section. This thrust could be d i r e c t l y above the Mine 
Series (Sam mafics are Cambrian), or i t could be s t i l l 
higher i n the section, such that the Sam mafics are 
equivalent to the Devono-Mississippian Rea mafics, but are 
s t r u c t u r a l l y overlain by l i t h o l o g i c a l l y s i m i l a r Cambrian 
metavolcanics (and intercalated metasediments - including 
the Tshinakin and related limestones) across a c r y p t i c 
thrust f a u l t . 
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