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INTRODUCTION 
In 1988 regional mapping of the central Quesnel belt (the 

Quesnel Project; Panteleyev, 1987, 1988; Bailey, 1988; 
Bloodgood, 1988) continued in the Horsefly area 
(Panteleyev and Hancock, 1989, this volume) and in the 
Swift River area, north of the Quesnel River (Figure I-l 9- I). 
In the latter area the Mesozoic stratigraphy was mapped to 
north of the Quesnel-Barkerville Highway (Figure I-19-2) 
where the volcanic element of the stratigraphy lenses wt. 
Upper Triassic pelitic and psammitic sedimentary rocks, 
equivalent to Bloodgood’s (1988) Units 5 to 7 which underlie 
the Mesozoic volcanic rocks, continue to the north. 

The area described in this report includes most of map 
sheet 938116, the northern part of 93Ai12 and the south- 
eastern part of 93Gil and extends northward from the 
Hydraulic area mapped in 1987 (Bailey, 1988). The west- 
central part of the map area is partly compiled from detailed 
mapping in the Cantin Creek area by Lu (1989, this volume). 

In the Swift River area Mesozoic outcrop is extremely 
sparse and geological interpretation relies to a large extent on 
the stratigraphic relationships determined in the Hydraulic 
area to the south and the aeromagnetic patterns of the various 
rock units. Nevertheless, the pattern of outcrop distribution 
is consistent with the geology of both the Hydraulic (Bailey, 
1988) and Horsefly (Panteleyev, 1988) areas; volcanic rocks 
exhibit a regional synformal structure with local modifica- 
tions. Intermediate to felsic volcanic rocks occupy the central 
part of the synform and matic rocks are exposed on the limbs. 
The basal sedimentary rocks are more asymmetrically dis- 
tributed with finer grained varieties more common to the east 
(“phyllites” of Stmik, 1983, and Bloodgood, 1988) than in 
the west where psammite rather than pelite predominates. No 
attempt has been made to subdivide the basal sedimentary 
rocks (Unit 1) in the Swift River map area. 

Mapping was carried out by pace-and-compass traversing, 
at intervals determined by the nature of the terrain and the 
relative abundance of outcrop interpreted from aerial photo- 
graphs. Several all-weather roads and numerous logging 
roads and trails provide good access to most parts of the area. 

STRATIGRAPHY 
SEDIMENTARY AND VOLCANIC ROCKS 

In general the stratigraphic succession in the Swift River 
area is the same as in the Hydraulic area. The lowermost 

rocks comprise Upper Triassic sandstone, siltstone and 
minor claystone with intercalated beds of mafic tuff z.nd 
breccia. These volcanic beds occur througlnout the sedimcn- 
tary succession but become more common towards the t,ap. 
Overlying the sedimentary rocks are basaltic volcanic rocks. 
also of Late Triassic age (probably Norian); the top of the 
volcanic suite is marked by a thin discontinuous limestone 
unit, the uppermost Triassic unit in the Mesozoic sedimut- 
tary-volcanic succession. 

The Triassic stratigraphy is overlain by ,volcanic tuffs s,nd 
breccias characterized by varying abundances of felsic mate- 
rial. These Lower Jurassic rocks are confined to the central 
volcanic axis of the belt. Middle Jurassic strata mapped in ‘The 
Hydraulic area are interpreted to extend imo the Swift Ri,ier 
area, east of Maud Lake (Figure I-19-2). 

Tertiary rocks in the Swift River area are represented by 
Miocene plateau basalt, and sedimentary and volcanic rocks 
of possible Eocene age. A veneer of Pleistocene glacial and 
glaciofluvial deposits covers much of the area and, although 
probably thin, effectively masks underlying rocks. 

Mapping conventions for the Triassic an’d Jurassic units in 
the Swift River area are the same for the Hydraulic area to rhe 
south, thus pyroxene basalt of Subunit 2A, in the Hydraulic 
area is equivalent to Subunit 2A in this study. However, cue 

‘I 
Figure I-19-1. Location map, Swift River area. Quesnel belt and 

related Mesozoic volcano-sedimentary rocks shown stippled. 

British Columbia Ministry of Energy. Mines and Petroleum Resources. Geological Fieldwork. 1988, Wper 1989-l 
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Figure I-19-2. Geology of the Swift River area. 
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to the lack of Mesozoic exposures, the same degree of rock- 
type definition has not been achieved in the Swift River area 
and some distinct subunits such as 2C and 2D of Hydraulic 
have therefore been included within Subunit 2A. 

UNIT 1 
This unit consists mainly of sedimentary rocks which, on 

the basis of conodonts collected from limestones to the 
southeast (,Bloodgood, 1988) and macrofossils identified in 
the western part of the Hydraulic area (Bailey, l988), is 
mainly of Upper Triassic age with perhaps some Middle 
Triassic I:Anisian) strata at the base. The unit is dominated by 
dark erev to medium erev oelite with ww to green-grey 

Thin maroon sandstone beds occur discontinuously at or 
near the top of the maroon basaltic breccia, along the strike of 
the volcanic belt in the Swift River area. Although included 
in Subunit 2F of Bailey (1988) because of its stratigraphic 
position, this unit may not have the same composition as 
Subunit 2F in the Hydraulic area. The top of the basaltic 
section is marked by a thin, light grey limestone unit (2G) 
which, however, only appears to occur on the western contact 
with overlying rocks of Unit 3. 

Unit 2 is considered to be entirely of Late Triassic age 
(Norian) on the basis of fossil evidence in the Hydraulic area 
(Bailey, 1988). No fossils have been identified in these rocks 
in the Swift River area. 

interbeds of psammite. &ddd bedding, s&w-anzfill s&c- 
tures and trough crossbedding are commonly seen in areas of 
abundant outcrop such as along the banks of the Swift and 
Cottonwood rivers and, with few exceptions, indicate the 
unit is right way up. 

Psammitic beds with a large basaltic tuff component, 
generally recognized by a green coloration, are common in 
the almost continuous outcrop along the Swift River gorge in 
the central part of the map area. Conglomerate beds in this 
area also contain volcanic debris in the form of pyroxene 
basalt clasts and tuffaceous partings in the matrix. Basaltic 
breccia deposits occur elsewhere within the sedimentary 
rocks of Unit 1. With two exceptions these deposits are too 
limited in extent to represent on a I:50 OO%scale map al- 
though they do appear to occur throughout the sedimentary 
sequence. 

Light grey and orange rhyolite sills or dykes also outcrop 
in the Swift River gorge, cutting the sedimentary bedding at 
very shallow angles. Triassic-Jurassic rocks containing 
modal quartz are rare within the central Quesnel belt al- 
though rhyolite dykes have been recognized in outcrops 
along the Quesnel River to the west of the Hydraulic area and 
siliceous tuffs occur within Unit I sediments on Spanish 
Mountain (Bloodgood, 1988). The significance of these 
dykes and tuffs with respect to the evolution of the central 
Quesnel belt is not yet fully understood. 

In places finer grained sediments of Unit I are calcareous, 
occurring as impure silty limestone and micritic siltstone. 
Limestones, such as those described by Bloodgood (1988) to 
the southeast, have not been recognized within Unit I in the 
Swift River area. 

UNIT 3 
Whereas Unit 2 is mainly basaltic in composition, Unit 3 is 

characterized by felsic rocks as well as basaltic debris derived 
from the underlying unit. In the Swift River area Unit 3 
comprises polylithologic breccias (3A) and minor amounts 
of monolithologic breccia of Subunit 3B. 

Subunit 3B represents the direct products of felsic vol- 
canism while the much more voluminous Subunit 3A is 
considered to have resulted from laharic activity along the 
flanks of volcanic edifices. Subunit 3A contains material 
from all underlying rock types together with clasts of syenite, 
monzonite, monzodiorite and diorite, and extrusive equiv- 
alents of these rock types. Without exception, Unit 3 is 
distributed along the axis of the Swift River area volcanic 
belt. 

Based on paleontological evidence in the Hydraulic area 
(Bailey, 1988) the age of Unit 3 is probably Sinemurian 
(Early Jurassic), indicating a possible depositional hiatus of 
several million years between Unit 2 and Unit 3. 

UNIT 5 
Unit 5 has a similar composition to Unit I consisting of 

dark to medium grey, commonly pyritic, psammite and pel- 
ite. Although onfossiliferous, the outcrop distribution sug- 
gests these rocks are equivalent to similar sedimentary rocks 
which outcrop to the southeast, along the Quesnel River near 
Likely. The contact of Unit 5 with underlying rocks of Unit 2 
is either an unconformity or a fault. 

The presence ofAriericeras sp. collected from Unit 5 in the 
Likely area (R.B. Campbell, personal communication, 
1976) indicates these rocks are of Pliensbachian age. Unit 4, 
a maroon analcite-bearing basaltic unit stratigraphically 
lower than Unit 5 in the Hydraulic area, is absent in the Swift 
River area. 

UNIT 2 
This unit represents the lowermost wholly volcanic unit in 

the Swift River area and is equivalent to Unit 2 in the 
Hydraulic (Bailey, 1988) and Horsefly (Pant&yew, 1988) 
areas. It consists of green and grey pyroxene basalt, pyroxene 
hornblende basalt and pyroxene olivine basalt (2A), usually UNIT 9 
in the form of monolithologic tuff breccias, pillow lava% A sequence of light grey mudstones and sandstones (9A), 
pillow breccias and autobrecciated flows. Overlying these which Stmik (1987) considered to be of Eocene age, crops 
rocks are maroon basaltic breccias of both polylithologic and out along part of the Swift River and Victoria Creek. 
monolithologic compositions (2B) representing shallow Lithologically these rocks are similar to sedimentary rocks 
water or subaerial equivalents of the underlying green and exposed along the Horsefly River (Panteleyev, 1988) from 
grey basalt. Towards the top of the basaltic sequence is which Middle Eocene fish fossils have been obtained 
porphyritic analcite-bearing pyroxene basalt (2E), equivalent (Wilson, 1977a, 1977b). Along Victoria Creek these strata 
to that described by Bailey (1978) near Mount Polley in the dip gently east, in contrast to the steeply dipping underlying 
Hydraulic area. Mesozoic sedimentary rocks. 
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A succession of latite tuff, polylithologic and mono- 
litbologic breccias mainly of latitic composition, and minor 
autobrecciated latite flows (9B) is exposed near Kangaroo 
Creek in the southeastern part of the map area. These rocks 
overlie sedimentary rocks of Unit I and are spatially un- 
related to felsic volcanic rocks of Unit 3. Although it is 
conceivable they represent a separate Sinemurian (Unit 3) 
volcanic centre, the writer considers it more likely they are 
equivalent to biotite-bearing Eocene volcanic rocks de- 
scribed by Pdnteleyev (1988) in the Horsetly area. However, 
biotite is absent in volcanic mcks in the Kangaroo Creek 
area; in this respect they are more similar to latitic rocks of 
Unit 3. 

UNIT 10 
This unit consists of olivine basalt flows, remnants of 

plateau basalt which covered much of the Quesnel region 
during Miocene time. In the Swift River area flow-top brec- 
cias and columnar jointing are well developed in Unit IO 
which provides a subhorizontal capping to hills in the central 
and southwestern parts of the area. 

UNIT 11 
This unit comprises the unconsolidated deposits of 

Pleistocene glacial and fluvioglacial processes and covers 
much of the map area. Although commonly consisting of a 
thin veneer of till, these deposits have attained thicknesses of 
greater than I50 metres in incised river valleys such as that of 
the Quesnel River. Direction of transport of these deposits 
was commonly between about 300 and 310 degrees. 

INTRUSIVEROCKS 

UNIT I 
Unit 7, comprising stocks of syenite, monzonite and di- 

“rite, is subdivided into two subunits. Subunit 7A consists of 
generally fine-grained, nonporphyritic grey monzonite, di- 
mite and pink syenite which have intruded the Triassic- 
Jurassic volcanic stratigraphy. Almost all ofthese stocks have 
associated pyrite-chalcopyrite mineralization with attendant 
propylitic alteration halos. Subunit 7B consists mainly of 
stocks of a distinctive grey porphyritic syenite with very large 
(up to IO centimetres in length) feldspar phenocrysts; these 
rocks are only seen intruding sedimentary rocks of Unit I, 

A stock of Subunit 7B, in which porphyritic syenite has 
been intruded by diorite and later by coarse-grained 
hornblende pyroxene gabbro, outcrops along the Cotton- 
wood River. In places the mafic rocks are intensely chlo- 
ritized although the syenite has remained relatively 
unaltered. 

The age of Subunit 7A is considered to range from late 
Early Jurassic to Middle Jurassic on the basis of stratigraphic 
evidence and radiometric dates from similar plutons to the 
south. However, whether Subunit 7B is the same age is not 
known at this time. Hornblende from gabbro of the Cotton- 
wood River stock has been collected for radiometric dating 
but results are not yet available. 

UNIT 8 
A large granodiorite and (quartz monzonite pluton exteods 

along the southwestern corner of the Swift River area ;and 
into the Hydraulic map ares (Bailey, 1988). It is similar in 
composition to Cretaceous plutons elsewhere in the region 
and is also assumed to be Cretaceous. 

STRUCTURE AND METAMORl?HISM 
The structural geology of the Swift River area is similar to 

that of the Hydraulic area to the south (Bailey, 1988) and is 
related to collision of Quesnellia with the Omineca crys- 
talline belt to the east and tta a later period of cmstal exten- 
sion. The accretion of Qwxnellia onto the Mesozoic Ncath 
American margin is only recorded in the eatemmost rocks of 
Unit I in the Swift River arr:a. Here northwest-striking fc,lds 
(F,), with an accompanying well-developed axial planar fab- 
ric, have been refolded about northeast-striking axes (F2). 
Although F, folding does not appear to have been accc~m- 
panied by penetrative defonmation, an S, <crenulation cleav- 
age is commonly associatt:d with F, folds. This style of 
deformation is similar to tha: described by 13loodgood (I9 38) 
in the Spanish Lake area. 

Deformation of the easternmost rocks of Unit I lhas 
resulted in the formation aof phyllite in fine-grained car- 
bonaceous sediments. The occasional development of ctlo- 
rite along foliation planes suggests greenschist facie of 
regional metamorphism has been attained in this arex 

The contact of Unit I sedimentary rocks with the older 
crystalline rocks of the Omineca Belt is marked by the 
Eureka thrust (Stmik, 1983). Rocks in the footwall of the 
thrust comprise m&sedimentary rocks of the Barkerville 
terrane. 

Struik has mapped a second thrust fault, the Spanish 
thrust, within Unit 1 metasedimentary r&s. The location of 
these thrusts, compiled from Stmik (1987). is shown in 
Figure l-19-2. 

Northeasterly striking faults are inferred throughout the 
Swift River area, cutting the Mesozoic stratigraphy. .41- 
though none of these faults Ins been directly observed, tt.eir 
presence is suggested by aemmagnetic patterns and outcrop 
distribution. It is not clear whether they cut the thrust faults 
which bound the eastern p;xt of the central Quesnel belt. 
Bloodgood (1988) has mapped northeasterly striking faults 
within the Barkerville terrace of the Spanish Lake area wt 
there is little evidence for offset of the Eureka thrust itself. 

Northeasterly striking faults are intelyreted to cut late 
Lower Jurassic to Middle Jurassic rocks but not rocks inxr- 
preted to be Cretaceous and younger. In con,trast, northerly to 
northwesterly striking faults in the Swift River area, named 
here the Quesnel and Chiaz faults, have cut rocks assumed to 
be of Cretaceous age but not Miocene plateau basalt. The 
Chiaz fault cuts obliquely through the volcanic axis of the 
central Quesnel belt in the !Gft River area with minimum 
dextral displacement of about 4 kilometres. The distribution 
of outcrops of Triassic basalt on either side of the fault 
suggests 5 kilometres of relative uplift on the west side of the 
fault. The trace of the Chiaz fault zone, which is exposecl in 
the Swift River valley, is well displayed on the regional 
aeromagnetic map. 
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Metamorphism of Mesozoic rocks in the Swift River area 
is typical of the zeolite facies of regional metamorphism. 
Contact metamorphic effects have occurred around several 
plutons, with the development of biotite homfels where 
stocks have intruded sedimentary rocks of Unit 1. Where 
stocks have intruded volcanic rocks contact metamorphic 
effects are not obvious, perhaps because these rocks were 
less reactive or because contact metamorphic effects have 
been obliterated by later m&somatic overprinting. 

MINERALIZATION 
The porphyry copper potential of the central Quesnel belt 

has long been realized and most of the larger Jurassic alkaline 
stocks have been explored. The Cariboo Bell deposits in the 
Polley stock of the Hydraulic area (Bailey, 1988) are by far 
the largest porphyry copper deposits discovered to date, but 
almost all stocks within felsic rocks of Unit 3 have associated 
copper mineralization. 

In the Swift River area copper mineralization is known in 
stocks south of Benson Lake, at Cantin Creek and at Mouse 
Mountain in the northern part of the map area (Figure 
I-19-2). Copper is invariably chalcopyrite with minor bor- 
nite and occasional chalcocite. Pyrite is always present, both 
with chalcopyrite and as a pyritic-propylitic halo around 
zones of copper mineralization. Magnetite is also ubiquitous 
and magnetic patterns are important indicators of the pres- 
ence of stocks in overburden-covered areas. 

Copper deposits associated with alkaline felsic stocks are 
commonly enriched in gold relative to porphyry deposits in 
calcalkaline intrusions. The QR deposit in the Hydraulic area 
(Bailey, 1988) comprises gold-bearing pyrite mineralization 
with associated chalcopyrite within a zone of intensely pro- 
pylitized basaltic breccia marginal to an alkaline felsic stock. 
The reactive nature of the rocks was probably caused by the 
presence of abundant carbonate in marine sediments in which 
the basaltic breccias were deposited, and also by post-deposi- 
tional carbonate metasomatism. Given the very poor ex- 
posure in the Swift River area and the fact that most drilling 
has been within the felsic stocks themselves, there is poten- 
tial for new discoveries similar to the QR deposits which are 
more related to exoskams than to porphyry systems. 

In addition to copper mineralization associated with al- 
kaline felsic stocks intruding felsic volcanic terrain, minor 
pyrite-chalcopyrite mineralization occurs in a small stock 
which has intruded sedimentary rocks east of Benson Lake. 
The general lack of sulphide mineralization around stocks of 
Subunit 7B may perhaps be attributed to depth of intrusion, a 
factor in the formation of hydrothermal systems. The lack of 
suitable source rocks may also be a contributing factor. 

Minor molybdenite mineralization was discovered in 
granodiorite of Unit 8 during exploration of this stock in the 
early 1970s. 
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