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Geological setting of the Samatosum and Rea
massive-sul phide deposits, Eagle Bay Assemblage,
south-central British Columbiat

Sean L. Bailey, Suzanne Paradis, and Stephen T. Johnston
Mineral Resources Division, Ottawa

Bailey, SL., Paradis, S, Johnston, ST., 2000: Geological setting of the Samatosum and Rea
massive-sul phide deposits, Eagle Bay Assemblage, south-central British Columbia; Geological
Survey of Canada, Current Research 2000-A15, 10 p. (online; http://www.nrcan.gc.ca/gsc/
bookstore)

Abstract: Highly deformed, low-grade metamorphic sedimentary and volcanic rocks of the Eagle Bay
Assemblage host the (?)volcanogenic massive-sulphide Twin Mountain, Samatosum, and Rea deposits.
The Twin Mountain deposit comprises sulphide-bearing quartz-carbonate-barite lenses in sericitized and
silicified schists of volcanic origin. The Rea deposit consists of at least two massive-sulphide lenses. The
Samatosum deposit isan overall stratabound sul phide-rich quartz-vein system that could beinterpreted asa
stockwork zone. The Reaand Samatosum deposits occur within an overturned metasedimentary sequence
of sericitized and silicified argillites structurally overlain by mafic volcaniclastic rocks and flows. The
stratigraphic sequences at Rea and Samatosum are very similar. We suggest that structural repetition by
faulting occurred, and that the sedimentary and volcanic succession is Devonian—Mississippian.

Résumé: Lesroches sédimentaires et lesroches vol caniques fortement déformées et defaible degré de
métamorphisme del’ assemblage d’ Eagle Bay contiennent |es gites de sulfures massifsvol canogénes(?) de
Twin Mountain, de Samatosum et de Rea. Le gite de Twin Mountain consiste en lentilles de
sulfures-quartz-carbonates-barytine contenues dans des schistes séricitisés et silicifiés d’origine
volcanique. Legitede Rease composed’ au moinsdeux lentillesde sulfuresmassifs. L e gite de Samatosum
est un systéme de veines de quartz grossierement stratoide qui peut étre interprété comme un stockwork.
Lesgitesde Reaet de Samatosum sont encal ssés dans une séquence métasadi mentaire renversée consi stant
en argilites séricitisées et silicifiées, laguelle est surmontée structuralement par des volcanoclastites et des
coul ées mafiques. L es séquences stratigraphiques aux gites de Rea et de Samatosum sont trés similaires;
nous suggérons qu’ une répétition structurale par un systéme de failles s est produite et que la succession
sedimentaire et vol canique remonte au Dévonien-Mississippien.

1 Contribution to the Ancient Pacific Margin NATMAP Project
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INTRODUCTION

The Samatosum and Rea massive-sulphide deposits are
located in the Adams Lake area of south-central British
Columbia, approximately 80 km northeast of Kamloops
(Fig. 1). Highly deformed and metamorphosed rocks of the
Eagle Bay Assemblage host the deposits. Cambrian to
Mississippian metasedimentary and metavolcanic rocks of
the Eagle Bay Assemblage in the Adams Lake area host
numerous polymetallic sulphide deposits. Some of these,
including Samatosum, Rea, and Homestake, have had limited
production, and others, such as Twin Mountain, have been
extensively explored over the years.

This paper describesthe deposits and their geol ogical set-
tings, and addresses some fundamental structural and strati-
graphic problems in the region. This study was initiated
during the summer of 1999 as the M.Sc. project of the first
author (Sean L. Bailey). It isincluded in the Ancient Pacific
Margin NATMAP metallogenic study of syngenetic sulphide
depositsof the K ootenay Terrane and the correlative Y ukon—
Tanana Terrane in northern British Columbia and Y ukon
Territory.

The study area is thickly vegetated, till-covered, and
steeply mountainous terrain, which hampers exposure. Nev-
ertheless, aseriesof logging and drill roadsallow good access
to the plateau of Samatosum Mountain, with the best expo-
suresfound along roadcuts, clearcuts, and trenchesremaining
from past exploration, and areas of rapidly changing

topography.

REGIONAL GEOLOGY

Metavolcanic and metasedimentary rocks of the Eagle Bay
Assemblage that are assigned to the Kootenay Terrane host the
Rea and Samatosum massive-sul phide deposits. The Kootenay
Terrane and correlative rocks of the Yukon-Tanana
Terrane farther north comprise dominantly Paleozoic

metasedimentary and metavol canic rocksthat areinferred to
have been deposited on the distal western edge of ancestral
North America. Major rock successions of the Kootenay
Terrane include the Lardeau Group, the Eagle Bay Assem-
blage, eastern assemblages of the Late Paleozoic Milford
Group, and equivalent rocks within the Shuswap metamor-
phic complex (Hoy, 1999).

The Eagle Bay Assemblage, described by Schiarizzaand
Preto (1987), comprises Lower Cambrian to Mississippian
metasedimentary and metavol canic rocksthat areintruded by
Late Devonian orthogneiss and Jurassic—Cretaceous
granodiorite and quartz monzonite of the Raft and Baldy
batholiths. Within the study area, the Eagle Bay Assemblage
regionally consists of four west-directed thrust slices. The
Eagle Bay Assemblage consists of clastic metasedimentary
rocks (units EBH and EBQ of Schiarizza and Preto, 1987),
mafic metavolcanic rocks and limestone (unit EBG), and
structurally overlying clastic metasedimentary rocks, with
minor carbonate and volcanic rocks (unit EBS), al of which
areinterpreted as Cambrian strata. These arein turn overlain
by Devonia+Mississippian mafic to intermediate metavol-
canic, and metasedimentary rocks (units EBA and EBF, respec-
tively), which are overlain by metaclastic rocks (unit EBP).

Numerous volcanogenic sulphide occurrences of the
Eagle Bay Assemblage, including Rea, Homestake,
Samatosum, and Twin Mountain are hosted in mafic to inter-
mediate metavolcanic and metasedimentary rocks of units
EBA, EBF, and EBG of Schiarizzaand Preto (1987) (Fig. 2).
Devonian—Mississippian metasedimentary rocks, and felsic
and mafic to intermediate metavol canic rocks of units EBA,
EBF, and EBP are apparently right-way-up regionally but
locally overturned (Fig. 2). These unitsare structurally over-
lain by mafic metavolcanic rocks and the Tshinakin lime-
stone of unit EBG, which has a Lower Cambrian age
(Schiarizza and Preto, 1987). These stratigraphic and struc-
tural relationshipsledtotheinferenceby Schiarizzaand Preto
(1987) of the Haggard Creek Fault between these two

I:I Slide Mountain Terrane
I:I Accreted terranes

Figure 1.

Location of the study area within the Kootenay
Terrane of southeastern British Columbia
(modified from Wheeler and Mcfeely, 1991).
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Figure 2. Geological map of the Johnson Lake region (after Schiarizza and

Preto, 1987).

stratigraphic packages of different ages, i.e. Cambrian rocks
structurally overlying Devonian—Mississippian rocks. The
Samatosum and Rea deposits are located near the inferred trace
of thisfault, and much controversy existsover which package(s)
of rocksthe Samatosum and Readepositsfit into, and whether or
not thereisamajor thrust fault separating Cambrian rocksfrom
structurally underlying Devonian—Mississippian rocks. Dur-
ing the course of this study, we will attempt to resolve these
matters.

LOCAL STRATIGRAPHY

The main stratigraphic units encountered in the area of the
deposits are described below, and their distribution isillus-
trated in Figure 3. An interpreted southwest-northeast
cross-section through the Reaand Samatosum zonesisshown
in Figure 4. Lack of age control makes our interpretation
somewhat preliminary and other scenarios are possible.
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Figure 3. Detailed geology of the Johnson Lake area (this study).
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Legend to Figure 3

Mafic to intermediate metavolcanic rocks: Chlorite schist derived from agglomerate
and pyroclastic rocks, locally up to 80% fragments of felsic composition.

Felsic metavolcanic rocks: Quartz-sericite schist derived from quartz-feldspar-phyric
rhyolite, and quartz-feldspar crystal lithic tuff, lapilli- to bomb-size pyroclastic rocks.

Metasediments: Phyllite, and quartz-sericite schist derived from argillite to
quartz wacke, sandstone, and pebble conglomerate

Alteration zone: (Rea and Samatosum horizons) sericite-quartz-carbonate-pyrite
alteration of metasediments

Mafic metavolcanic flows and volcaniclastic rocks: Calcareous chlorite schist derived
from mafic volcanic rocks; mafic lapilli tuff, pillow lava and pillow breccia,
massive flows and minor diorite sills are present

Bedded chert: White to black colour, beds up to 4 cm in thickness and minor
metasediments (pelite)

Mafic metavolcanic rocks: Light green, calcareous chlorite schist and greenstone derived
from pillows, pillow breccia and feldspathic crystal tuff, abundant epidote alteration

Tshinakin limestone: Buff-white-weathering, layered, finely crystalline, white to
grey marble and dolostone

S.L. Bailey et al.
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Figure 4. Southwest-northeast cross-section through the Rea and Samatosum zones,
no vertical exaggeration. Line A-A’ islocated on Figure 3.

Fossil archaeocyathidswerefound within alimestone bed
located 50 km north of the study areain adifferent fault panel.
Correlation of thislimestone with the Tshinakin limestone at
Johnson Lake suggests an Early Cambrian age for this unit.
Mafic volcanic rocks are locally interbedded with the lime-
stone and consequently are interpreted to be Early Cambrian
(Schiarizza and Preto, 1987). Uranium-lead zircon age dates
of 387 Ma (i.e. Middle Devonian) have been obtained from
felsic metavolcanic rocks of unit EBA on the east shore of

AdamsL ake (Preto, 1981; Preto and Schiarizza, 1985). Felsic
to intermediate rocks of unit EBF are interpreted to be youn-
ger (i.e. Devonian and/or Mississippian), as they sit
stratigraphically above rocks of unit EBA and below rocks
of unit EBP, which contains Mississippian conodonts
(Schiarizza and Preto, 1987).

The deposit area is underlain by northwest-trending,
northeast-dipping metasedimentary and metavol canic rocks
that display an overall younging direction structurally
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downsection and toward the west (Fig. 4). It appears that
much of the stratigraphy within this region has been over-
turned. From oldest to youngest, the units are the Tshinakin
limestone, mafic metavolcanic rocks, bedded cherts, mafic
metavol canic flows and vol caniclastic rocks, metasediments,
and mafic to intermediate metavol canic rocks.

Tshinakin limestone

This unit outcrops in the eastern portion of the map area
(Fig. 3) and isbest exposed in the cliffs above Johnson L ake.
It consistsdominantly of finely crystalline, whiteto grey mar-
ble with minor dolostone, which produces a buff-white to
grey weathering. It isusually massive; however, laminations
defined by light and dark bands are locally observed
(Fig. 5A). It isinterbedded with calcareous chlorite schist at
other locations, such as at nearby Adams Lake (Schiarizza
and Preto, 1987).

Mafic metavolcanic rocks

This unit is composed of greenstone and chlorite schist
derived from pillows, pillow breccia, and feldspathic crystal
tuffs. Pillowslocally exceed 1 m or moreinlength. Themeta-
volcanic rocks have a light green colour due to abundant
epidote, and commonly have awhite or grey weathered sur-
face. Tuffs contain crystals of feldspar less than 1 mm in
diameter.

Bedded chert

A bedded chert unit occurs between two distinct mafic volca-
nic packages (Fig. 3). The chert is light coloured to black,
locally graphitic, and has well defined bedding (Fig. 5B).
Pelite occursin minor amounts. The pelite unitslocally con-
tain particlesupto sand size and display ac-sfabric along the
contact with the structurally overlying pillow breccia.

M afic metavolcanic flows and volcaniclastic rocks

The mafic metavolcanic rocks in the central portion of the
map area are dominated by calcareous chlorite-sericite-
guartz schist and chlorite schist derived from mafic volcanic
rocks. Abundant volcaniclastic rocks, rare mafic massive
flows, and pillow basalt and breccia are also present. The
most common rock typeisalapilli tuff with an average frag-
ment size of approximately 4-5 cm. Thelapilli arecommonly
bleached, and are thought to be of similar composition to the
matrix. Locally, the fragmentsare up to bomb size (Fig. 5C),
such as at the Samatosum mine site. Fine-grained chlorite
schist units are abundant throughout the unit. The massive
flows contain calcite and quartz amygdules. Pillows are
approximately 1 min size, are amygdal oidal, and have been
flattened in the penetrative foliation plane. These display an
outer, nonvesicular, 2-3cmrim. Theentireunitiscal careous,
and locally contains disseminated pyrite.

Diorite sills or dykes were observed within this unit and
may have played arolein sulphide mineralization. The Twin
Mountain sulphide deposit occurs within pyritic, calcareous,
chlorite-sericite-quartz schist and chlorite schist derived
from mafic volcanic rocks.

M etasediments

The metasediments are phyllite and quartz-sericite schist
units thought to have originally been fine-grained argillite
and quartz wacke. A quartz-lithic pebble conglomerate at the
stratigraphic top of thissequenceiscomposed of clasts (com-
monly 2—3 cm in diameter) of chert, chlorite schist, and vein
quartz. This conglomerate has been traced to the northwest,
extending beyond the map area where it appears to thicken.

Around the Samatosum and Rea deposits, the metasedi-
ments are part of a structurally complex sequence called the
‘Mine Series' . The Samatosum and Rea deposits are located
withinthe metasedi mentsnear the contact with the structurally
overlying mafic volcanic rocks. There, the metasediments are
highly strained and atered (i.e. sericitizedtclay, silicified, and
carbonatized). They consist of carbonaceous black argillite,
sericitized yellowish argillite containing chert lenses, and
pyrite-rich silicified greyish argillite. Some of the beds show
graded bedding, and rip-up clasts. Locally distributed, amor-
phous, massive to brecciated chert within the metasediments
appearsto bespatially associated with base-metal sulphides.

Felsic metavolcanic rocks

The felsic metavolcanic unit is composed of white-
weathering, beige, quartz-sericite schist derived from quartz-
feldspar-phyric rhyolite, quartz-feldpar-crystal-lithic tuffs
and pyroclastic rocks. The feldspar component of thisunitis
mainly albite. The volcanic rocks are bounded to the east by
quartz-lithic pebble conglomerate, and appear to be
interlayered with phyllite and quartz wacke, which com-
monly contain several per cent euhedral pyrite.

Mafic to intermediate metavol canic rocks

Chlorite schist units derived from mafic volcaniclastic rocks
arelocated inthewestern part of the map area. Themost com-
mon rock type is mafic agglomerate containing 30 cm frag-
ments. However, in the easternmost section of this unit, the
metavolcanic rocks include fragments of felsic volcanic
rocks that locally account for 65-80% of the rock.

STRUCTURE AND METAMORPHISM

The structure of the area is dominated by a series of north-
west-trending, westward-verging, shallowly dipping, tightly
overturned folds, associated with the presence of an
axial-planar penetrative cleavage defined by lower- to
mid-greenschist-grade metamorphic minerals. These folds
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Figureb. A) Parasitic folding of layersin Tshinakin limestone. B) Bedded chert (pinfor scaleis3cm
in diameter). C) Mafic flow breccia, fragments are bleached and range from bomb to lapilli size.
D) Kink bands and reverse kink bands in mafic tuff. E) Mineralized quartz veins at the Samatosum
deposit. F) Quartz veins (2 cmwide) which have been folded by and transposed into the penetrative
foliation, are hosted by sericitized and silicified sediments, Samatosum deposit.
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areparalel to, and arelikely genetically related to, a series of
southwest-directed thrust faults (Schiarizzaand Preto, 1987).
Bedding-cleavage relationships and stratigraphic top deter-
minations indicate that the western limbs of these folds are
overturned. Parasitic folds plunge shallowly to moderatein a
northwesterly direction.

The penetrative cleavageis crenulated by a second cleav-
age. The crenulation lineation trends northeast, and appears
to have formed in conjunction with northeastward-trending,
low-amplitude folds (Schiarizza and Preto, 1987).

Graded beds are the most commonly observed indicators
of stratigraphic younging directions. They areaseriesof fine
sandy layers, which abruptly overlie muddy layers, and grade
upwards into mud. In the coarser units, this gradation pro-
ceedsfrom pebbleconglomerateto coarse-grained sand. Rare
sedimentary features such asrip-up clasts, and scour-and-fill
structures were also observed.

MINERALIZATION

The Johnson—Adams L ake area has long been recognized by
prospectors and geologists as a favourable region for
base-metal sulphide deposits. Severa significant mineral
occurrencesincluding Twin Mountain, Rea, and Samatosum
arelocated within the map area (Fig. 3). These deposits have
been suggested to be of volcanogenic type (Hoy and Goutier,
1986). The Twin Mountain deposit consists of sul-
phide-bearing quartz-carbonate-barite lenses hosted by
sericitized and silicified schist derived from mafic volcanic
rocks (unit EBG of Schiarizza and Preto, 1987). The Rea
deposit consists of vol canogenic sul phidelenses, whereasthe
Samatosum deposit appearsto be astockwork system related
to stratabound vol canogenic sulphide lenses.

The Samatosum and Readepositsare contained inasimi-
lar overturned sequence of greenschist-grade sericitized,
silicified, and carbonaceous argillites that are structurally
overlain by mafic volcaniclastic rocks and flows. Therefore,
onemay speculate regarding their structural and geneticrela
tionships. At the present, we suggest that the sulphide miner-
alization at Samatosum and Rea occur within a structural
repetition of the same stratigraphic sequence. Faulting most
likely was responsible for this repetition. Alternatively, two
distinct, but similar stratigraphic sequences may host the
deposits. Lead isotopes from the two deposits are identical
and have suggested a Late Devonian age (Goutier, 1986).
Therefore, we speculate that rocks hosting the Rea and
Samatosum deposits belong to the Devonian—Mississippian
succession of the Eagle Bay Assemblage.

Rea

The Readeposit wasdiscoveredin 1984 by local prospectors,
A. Hilton and R. Nicholl, who optioned it to Corporation
Falconbridge Copper (presently Inmet Mining Corporation).
Subsequent exploration revealed two massive-sulphide
lenses, named RG8 lens and L100 lens. The RG8 lensisthe

southernmost and hasasurface strike of 75 mwith adowndip
extension of 80 m. The northern lens (L100) or discovery
zone, has a surface strike of 50 metres and a downdip exten-
sion of at least 120 m. Combined reserves for the two mas-
sive-sulphide lenses are presently thought to be 376 000 t
grading 0.33% copper, 2.2% lead, 2.3% zinc, 6.1 g/t gold,
and 69.4 g/t silver (The Northern Miner, November 30,
1987). Sulphide minerals present are pyrite, sphalerite,
galena, arsenopyrite, chalcopyrite, and tetrahedrite. These
are fine to medium grained with banded to brecciatexturein
the massive-sulphide lenses. Gold and silver are associated
with massive sulphide and barite.

The deposit occurs on the overturned eastern limb of a
northwest-trending syncline (Hoy and Goutier, 1986). The
stratigraphic footwall of the deposit consists of metamor-
phosed mafic tuff and chert, which show seri-
cite-quartz-carbonate alteration, likely representing footwall
alteration of a mafic volcanic precursor. The two mas-
sive-sulphide lenses, one of which contains a barite cap
(RGB8), are stratigraphically above this horizon and overlain
by athin mafic tuff (Hoy and Goutier, 1986). These are then
stratigraphically overlain by a several-hundred-metre-thick
sequence of argillite and minor tuff, which grades into a
quartz-pebble conglomerate at the top.

Subsequent exploration of the Rea zone has shown that it
can be traced along strike for 7 km and hosts at least five
volcanogenic massive-sulphide lenses (Carmichael, unpub.
company rept., 1991).

Samatosum

The Samatosum silver-lead-zinc-copper deposit contained
634 984 t of ore grading 1035 g/t silver, 1.2% copper, 1.7%
lead, 3.6%zinc,and 1.9 g/t gold (Pirie, 1989). It wasmined by
Inmet Mining Corporation between 1989 and 1992.

The deposit consists of a somewhat stratabound, highly
deformed, quartz vein system containing massiveto dissemi-
nated tetrahedrite, sphal erite, galena, and chal copyrite. It lies
within altered, deformed, and pyritized metasediments close
tothe contact with structurally overlying mafic vol caniclastic
rocks. According to Pirie (1989), structural evidence indi-
cates that the sequence is inverted and that the deposit ison
the overturned limb of arecumbent syncline.

Intheimmediate areaof thedeposit, the sequenceiscalled
‘Mine Series by the mining companies. The metasediments
consist of carbonaceous black argillite, sericitized yellowish
argillite containing chert lenses, and pyrite-rich, silicified
greyish argillite. Some of the beds show graded bedding, and
rip-up clasts. The metasediments are heavily strained and
highly atered; they display pervasive quartz-pyrite-sericite-
fuchsite-carbonate alteration, which ismost intense along the
metasediment-metavolcanic contact. The protolith of these
rocks is difficult to recognize because of intense alteration,
deformation, and mineralization. However, we presently
believe that the altered metasediments were true sediments.
Future geochemical and petrographic studies will try to
resolve thisissue.



Maficvolcaniclastic rocksstructurally overlying the sedi-
ments are most commonly tuffaceous to lapilli in texture.
Some pillowed flows are present.

Folded and brecciated mineralized quartz veins crosscut
the metasediments and the metavol canic rocksin the vicinity
of the deposit (Figs. 5E and F).

Twin Mountain

The Twin Mountain occurrence consists of galena,
sphalerite, chalcopyrite, and pyrite within carbonate-quartz
veins. The host rock consists of sericitized and silicified
schists derived from mafic vol canic flows and vol caniclastic
rocks. The property was explored by Camoose Mines Ltd
during the 1950s, and was re-examined during the 1980s by
Corporation Falconbridge Copper. A drill hole intersected
2.37 m which returned assays of 10.6 g/t gold, 335.3 g/t
silver, 3.13% zinc, 2.74% lead, and 0.55% copper (George
Cross Newsletter, no. 237, December 10, 1987).

DISCUSSION

Achieving some controls on the stratigraphic and structural
settings of the metasedimentary and metavolcanic rocks of
the Eagle Bay Assemblagein the Johnson Lake-AdamsL ake
regionwill haveimportant implicationsfor understanding the
genesis of the sulphide mineralization.

Schiarizza and Preto (1987) inferred a major thrust fault,
the Haggard Creek Fault, between the structurally overlying
Cambrian mafic volcanic rocks (unit EBG of Schiarizzaand
Preto, 1987) and the underlying Devonian—-Mississippian
metasedimentary rocks (units EBF, EBA, and EBS). This
thrust fault trendsroughly a ong the Samatosum and Reahori-
zons, i.e. dong apackage of overturned metasedimentary- meta-
volcanic rocks referred to as the ‘Mine Series. The Rea
deposit was interpreted as part of the Devonian—-Mississip-
pian vol cano-sedimentary sequence, whereasthe Samatosum
deposit wasinterpreted asbedding-hosted in Cambrian strata.

The stratigraphic sequences at Rea and Samatosum are
very similar. Moreover, the deposits have similar alteration,
mineralogy, andidentical |ead-isotopesignatures. At Rea, the
contact between themafic vol caniclastic rocksand the under-
lying metasedimentsis astratigraphic one (Hoy and Goutier,
1986). All this suggests structural repetition, by faulting, of
the same stratigraphic sequence. It al so suggeststhat the sedi-
mentary and volcanic succession hosting the Rea,
Samatosum, and possibly Twin Mountain deposits, is Devo-
nian-Mississippian. At Samatosum, the presence of quartz
and carbonate veinsin the structural hanging wall (i.e. mafic
volcanic rocks) and the presence of stratiform mineralization
within the metasediments, along with pervasive sericite-
guartz-carbonate-pyrite alteration of both metasedimentsand
metavolcanic rocks seems to indicate a stratigraphic rather
than structural contact between these two units. Thiswill be
verified by geochemical analysis. At present, we have
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inferred the presence of an overturned thrust fault (Fig. 4.) to
repeat thisstratigraphy. The cleavage doesnot vary acrossthe
fault, which indicates that the fault predates folding and sub-
seguent overturning of the strata. Schiarizzaand Preto (1987)
have noted that Devonian— Mississippian strata unconform-
ably overlie Lower Cambrian rocks at other localities within
theEagleBay Assemblage. Itisconceivablethat thisrelation-
ship may apply here, although based on the overall regional
stratigraphy (Fig 2), athrust fault seems most likely. Further
work will attempt to date stratigraphic units and determine
their tectonic settings and geochemical signatures.
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