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INTRODUCTION 
The Cantin Creek map area lies in the south-central part of 

the Quesnel belt, about 33 kilometres south of Quesnel and 
55 kilometres northwest of Likely (Figure I-20-1). It covers 
an area of approximately 100 square kilometres between 
latitudes 52”53’ and WOO’ north and longitudes 122”22’ to 
122”08’ west. The area was studied as part of a 4-year 
mapping project, the goal of which is to interpret the geo- 
logical setting and evaluate the gold and copper resource 
potential along the central volcanic-intrusive axis of the 
Quesnel belt, (Bloodgood, 1987, 1988; Bailey, 1988; Pan- 
teleyev, 1988). 

The Quesnel belt, previously known as the Quesnel 
trough, consists of Upper Triassic and LowerJurassic basic to 
intermediate volcanic and volcaniclastic rocks, as well as 
coeval alkalic intrusions. The belt is bounded to the east by 
the Precambrian to Lower Paleozoic Snowshoe Group and to 
the west by the Permo-Carboniferous Cache Creek Group 
(Figure I-20-2). 

PREVIOUS WORK 
The first geological investigation of the Quesnel belt dates 

back to 1887 when G.M. Dawson recognized Triassic vol- 
canic rocks near Kamloops. Extensive regional mapping and 
local, detailed research were carried out only after the 1940s. 
In the 1970s. Fox (1975), Lefebure, Morton, Barr er al., 
Hodgson et a[., (all 1976). Bailey (1978) and Preto (1979) 
described the alkaline nature of the plutonic and volcanic 
rocks of the region. 

Early mining activity in the area was limited to placer gold 
operations. From the late 196Os, exploration for porphyry 
copper and copper-gold deposits and, more recently, meso- 
thermal and epithermal gold-bearing systems has occurred. 
The discovery of several deposits, including the QR gold 
deposit (Fox er al., l986), is a direct result of these efforts. 

LITHOLOGY 
Due to the general sparseness of outcrop, fault offsets, and 

the limited size of the map area, correlation of map units is 
difficult. Fortunately there are two seemingly continuous 
horizons of volcanic wackes and one horizon of maroon 
basalt flows that may be used as markers. The sequence 

established here (Figure I-:!O-3) is compatible with those of 
previous workers in the Qwsnel belt. In t!nis study Unit I is 
equivalent to Unit 1 of Bailey (1988) and Panteleyev 1:1988). 
Similarly Units 2 to 5 corrapond to Bailey’s Units 2A to :!H, 
andUnit 6 is part ofhis Unit 3. The instrusive Units 7,8 ard9 
are similar to those described by Bailey and Panteleyev, 
except that Unit 7 in the Cantin Creek area contains alkalic, 
maiic cumulate material a:, well as diorite and monzonite. 

Unit l- Argillite: Dark grey to black, thinly bedded, locally 
with thin layers of fine-grained, pink to pale grey feldspalhic 
wacke. The unit is exposed in the northwest part of the nap 
area and as xenoliths within an intrusion of megacrystic 
quartzose syenite porphyry (Unit 9). The r,tratigraphic thick- 
ness is unknown due to the intrusion of the porphyry. 

Unit 2 -Basalt Flows: Dark green, porpbyritic with pheno- 
trysts 2 millimetres in average diameter consisting of 3 per 
cent feldspar, 8 per cent p:yroxene and minor olivine. The 
matrix is altered and contains carbonate and chlorite. The 
base of the unit is not exposed and the thickness is not known. 

Unit 3 - Pyroxene-bearing Wacke: Maroon, coarse- 
grained; subrounded grains; locally well bedded otherwise 
massive, consisting of 15 per cent feldspar, I5 per cent 

Figure l-20-1. Location of Cantin Creek map-area in 
Quemel femme. 
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Figure l-20-2. Regional setting of Cantin Creek map-area in Quesnel belt, (93A, B) (after Bailey, 1988). 

pyroxene, 3 per cent iron oxides and minor amounts of lithic 
fragments. Towards the top of the unit the grain size de- 
creases significantly and crossbedding features are more 
evident, the feldspar proportion increases and the unit as- 
sumes a pale greenish tinge. The thickness of the unit ranges 
from 80 to 270 metres. 

Unit 4 - Maroon Basalt: Porphyritic with 45 per cent 
pyroxene, 12 per cent feldspar and 3 per cent olivine pheno- 
trysts. At the base of the unit, sphene phenocrysts and ovoid 
amygdules of analcite and calcite are well developed. The 
unit is relatively continuous and varies in thickness from 770 
mares in the southeast to400 metres in the middle of the map 
area. 

to 80 per cent feldspar, 10 to 20 per cent pyroxene, minor 
olivine and other minerals. In the southeast of the map area, 
breccias are most common. The thickness of the unit is not 
well defined. The section is 700 to 1300 metres thick hut 
probably has some structural thickening. 

Unit 7 - Pyroxenite, Gabbro, Diorite, Monzonite and 
Minor Syenite: This unit intrudes Unit 6. The mafic rocks 
are green due to extensive chloritization. Where sampled 
they contain 50 per cent phenoaysts consisting of 35 per cent 
pyroxene, 10 per cent feldspar, and 5 per cent olivine. The 
matrix composition is optically indeterminable due to altera- 
tion. The map unit is poorly exposed and is mainly defined 
bv diamond drilline. 

’ Unit 5 - Feldspatbic Wacke: Maroon, Unit 5 - Feldspatbic Wacke: Maroon, consisting of sub- 
rounded to angular fine-grained fragmentl rounded to angular fine-grained fragments of feldspar, minor 

Unit 8 - Syenite to Quartz-Syenite Porphyry: Pink to 

lithic fragments and iron oxides. The unit lithic fragments and iron oxides. The unit is capped by a thin 
greyish white when weathered, with 30 to 60 per cent po- 

layer of limestone. It is thickest in the sout layer of limestone. It is thickest in the southeast at 480 metres 
tassium feldspar phenocrysts and megacrysts that are 20 by 2 

and thins towards .’ -~aL~~~--. and thins towards the northwest. 
millimetres on average and occassionally reach 12 by 2 
centimetres in size. The matrix is fine grained and consists of 

Unit 6-Polylitbic Breccia and Feldspatbic ‘IId%: Breccias feldspar, amphibole and quartz. Within the stock are 
with feldspathic and heterolithic clasts from underlying xenoliths of diorite consisting of 70 percent feldspar, 15 to 20 
tuffaceous rocks are dark green to maroon, consisting of 70 per cent amphibole and minor amounts of other minerals. 
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figure I-20.3a. Cantin Creek Study Area. 
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STRATIGRAPHIC 
AGE COLUMN UNIT # NAME DESCRIPTION 

a 
a 

o’:o’~ o~ ;“,‘, Unconsolidated till and 
aal Alluvium 0. 0 . ~ ~yo; 0 overburden, sand to cobble size, 

L e-~D' ..a,:.,6 poorly sorted 

Grey, medium-qrained, biotite- 
Q Granodiorite bearing, locally carbonate- 

altered 

Pink to pa:le qrey and chalk- ouartz Syenite. 
8 white, medium to coarse-qrained, 

syenne Porphyry locally meqacrystic 

Gabbro. Pyroxenite. Differentiated diorite to 
7 morite. h4onroni,e, mnzonite stock; mafic: cumulate 

Sp”ite and syenite, in part 

Polylithic tmccias, Breccia with heterolithic clasts; 
6 fektSp*fhic tufts feldspathlc clasts and tuffs 

comn, contains basal.tic detrius 

Feldspathic Maroon feldspathic wacke, 
5 wacke overlain by a thin limestone 

member 

4 Maroon Basalt Maroon flows, massive, 
flows containing pyroxene and feldspar 

phenocrysta 

3 
Pyroxene - bearing Maroon crystal - lithic wacke, 

Wacke abundant pyroxene and feldspar 
grains 

Dark green flows! massive, fine- 
2 Basal, ‘IOWS qrained, containmq mall 

feldspar and pyroxene 
phenocrystn 

Argillite 

1 and Dark qrey to black, thinly 
Siltstone bedded, locally thin beds of 

feldspathic wacke 

Gealo~ical ~.,",a~,6 
- I - - -I_"". defined, approximate. ass"med -j---#-*-f-~+ syntorm: appraximate, assumed 

-.-NY Fault: defined. assumed --- 2 --- Roads: wimary. secondary 

x OUtCrOP; tWQe. F"?a,, :'. . . . . .: > Limit 0, mapping 

A70 Beddi”Q at,it”de L streams and lakes 

. Drill hole; diamond or percussion 2ooo Contours: elevation in feet 

Figure I-20.3b. Legend for Figure I-20.3a, 



T.4BL.E 1.m-2 
MINOR ELEMENT ANALYSIS -RANGE AND MEAN VALUE ACCORDING TO MAP UNITS. 

Map Unit No of Samples AU 
(Minor elements in ppm; Au and Hg in ppb) 

Pb Zn Hg Sb AS Ni MO 

- 

Late-stage syenite dykes, consisting of 80 per cent potassium 120” and dips 70” southwest. In the northwest, the intrusion 
feldspar, IO per cent amphibole and 5 per cent quartz cut the of the granite porphyry (Unit 9) has locally steepened or 
stock. Veins of granular white quartz are found throughout overturned the strata. The strata are crosscut and offset by 
the stock and crosscut all phases of the unit. northeast to northerly trending normal faults. 
Unit 9 - Granite Stock: White to greyish white with a 
porphyritic texture. It is composed of 60 to 70 per cent 
potassium feldspar, 15 to 20 per cent quartz, 5 to 7 per cent 
biotite, and 5 to IO per cent sodium feldspar. Locally the rock 
has been intensely carbonatized. 

PETROCHEMISTRY 

STRATIGRAPHY 
The age of the map units has been determined by lithologic 

correlation as no fossil control has been established in the 
map area. 

Thirty-two rock samples were analyzed for major oxides 
and minor elements (see Table I-20-1). X-ray flourescence 
was used for all major oxides and minor elements, Rb, Sr, Y, 
Zr, Nb, U, Th, Cr, Ba, Ti, and V. Atomic absorption was 
used to determine Ag, Cu. Zn, MO, Ni, As and So. Gold was 
analyzed by tire assay and atomic absorption finish. The data 
were plotted on a series of discrimination plots to determine 
the geochemical character of the rocks. To meet the pre- 
requisites of certain diagrams, a number of altered samples 
with elevated loss on ignition (Lot), H,O and CO, were 
screened out. Fourteen of the least-altered samples were 
chosen to be representative of the rock suite. Even this select 
sample group, when tested by disctiminant major-element 
plots described by Beswick and Soucie (I 978) and de Rosen- 
Spence and Sinclair (1987), reveal that only AI,O,, SiO,, 
TiO,, P,O, and possibly Na,O remain relatively consistent. 
The other major oxides - K,O, CaO, Fe,O,, MgO and MnO 
are changed by various degrees. Based on these observa- 
tions, especially the low TiO, content of the rocks, a gener- 
alization can be made, as shown on Figure I-20-4, that the 
sample suite represents island arc calalkaline basaltic flows 
deposited in a convergent plate setting. Alkali enrichment 
noted elsewhere in the Quesnel belt is not as evident in the 
Cantin Creek rock suite. This is possibly because the more 
alkalic rocks were not selected for analysis or the analyses 
were rejected because the alkalic rocks are the most highly 
altered. 

The age of Unit I, which is equivalent to Bailey’s (1988) 
Unit I. has been determined elsewhere Gtmik. 1986) to 
range from Middle Triassic to Late Trias&, mainly on’the 
basis of conodont dating. Units 2 through 5 are stratigraphic 
equivalents to Bailey’s Unit 2 and are thus Late Triassic, 
probably Norian in age. According to intrusive relationships, 
Units 6 and 7 are probably Early Jurrasic; Unit 8 appears to 
be similar to other dated alkalic stocks of Early Jurassic age. 
However, radiometric data of Panteleyev (1987) and the pres- 
ence of much hydrothermal alteration suggest a longer period 
of intrusive activity, possibly well into the Middle Jurassic. 
Unit 9 is equivalent to Bailey’s Unit 9 and so is most probably 
Cretaceous in age. 

STRUCTURAL GEOLOGY 
Due to the variability of bedding attitudes and sparse 

outcrop distribution, it is difficult to interpret details of the 
regional structure. Based on the established stratigraphic 
column, the map area is probably underlain by a tight syn- 
clime. The southwest limb is relatively well preserved in the 
southeast and central parts of the map area and trends approx- 
imately 130” with dips of 60” to 70” northeast. In the central 
area, the strata are offset by a fault and are tightly folded and 
locally overturned. The northeast limb trends approximately 

Minor element disctiminant plots based on immobile ele- 
ments ale considered to be less affected by alteration. Vat+ 
ous plots, some of which are shown on Figure l-20-5, 
indicate a volcanic-arc environment of basaltic character. 
However, the minor element plots are not capable of further 
resolving whether the magma suites are alkaline or sub- 

I78 



A. 

40 44 46 52 56 60 64 
SiO, 

Figure I-20.4~ Alkalinic-subalkalic divisions according to 
Irvine and Baragar (1971) and MacDonald (1968). 

B. 

Fe0 

+a,0 + K,O MC40 

Figure I-ZO-4b. AFM diagram after Irvine and Baragar 
(1971) and MacDonald and Kafsura (1964) showing 
calcalkaline nature of Cantin Creek rocks. 

alkaline (tholeiitic) in affinity. These indeterminable minor 
element data are consistent with other analyses from 
pyroxene-bating basal& that were deposited during early 
Quesnel arc volcanism (Bloodgood, 1987; Morton, 1976; 
Bailey, 1978). 

ALTERATION AND MINERALIZATION 
At least five related types of relatively low-temperature 

hydrothamal alteration or burial metamorphism have been 

Figure I-20&. TiO,-K,O-P,O, plot aft’:1 Pearce et al. 
(1975) showing the low TiO, and potassic nature of the 
non-oceanic rocks. 

MnO I: IO P*O, I IO 

Figure I-ZO-4d. Tectonic Wting discrimination according 
to Mullen, (1983) showing calkalkaline (CAB) to ocean 
island (alkaline) basalt (OIA) character. IAT = island arc 
(low K) tholeiite, OIT = ocean island tboleiite: MORB = 
mid-ocean ridge basalt. 

identified at Cantin Creek: carbonatization, chloritization, 
epidotization, pyritization and zeolitizatiom. All types are 
found as pervasive alteration zand in some vei.ns. Carhonatiza- 
tion is most camnon throughout the map area and is not 
confined to any specific map unit. Chloritization is also 
common, but is best developed in Units 5; and 6. Epidote 
alteration is confined to Unit 6 and pytiti@ion to Unit ,S. 
Zeolite alteration is essentitilly restricted to the vesicles <of 
flow rocks. Units 5 and 6 are the most pervasively altered, 
seemingly because of their high paosity. 
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Figure 1-20-5~ Discriminant minor element tectonic 
setting plot after Pearce and Caan (1973). VA9 = volcanic 
arc basalt; WPB = within plate basalt. 

B 

‘0.7 
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1~7 

Figure I-ZO-5b. Minor element discriminant plots after Figure I-20.5d. Ti-V discriminaat plot after Shervais (1982) 
F’earce (1982). distinguishing tectonic settings. 

A series of 21 rock samples were analyzed for gold and flow rocks, tuffs and intrusive rocks arc approximately 17; 
related elements (Au, Ag, Cu, Pb, Zn, Hg, Sn, MO, Ni; see 10; and 6 ppm; for copper, 77; 56; and 45 ppm; for zinc, 93; 
Table l-20-2) in order to study the relationship between 89; and 76 ppm; and for lead, 12; 10; and 6 ppm. In contrast, 
alteraton and mineralization. Statistical analysis shows there the mean values for the same rocks in the Cantin Creek area 
is no clear association between any specific rock unit and are: nickel, 95; 53; and 114 ppm; copper, 162; 32; and 61 
gold enrichment. Furthermore, there is no apparent correla- 
tion between alteration type and gold. However, comparing 

ppm; zinc, 77; 65; and 59 ppm; and lead, 11; 12; and 13 
ppm. These values clearly indicate that the copper and nickel 

Cantin Creek to the Horsefly area (Morton, 1976) and the 
Nicola Group (F’reto, 1979), the data are significantly dif- 

content in Cantin Creek rocks is greater than that of Nicola 

ferent. In the Horsefly area, the maximum nickel, copper and 
Group rocks in general. These data demonstrate the basic 
nature of the basal Quesnel volcanic units and theirpyroxene- 

zinc values are 128; 198; and 125 ppm; in the Cantin Creek 
area these values are much higher at 877; 510; and 187 ppm 

rich erosional products compared to the rnorc differentiated 
Nicola sttcessions. Gold, silver and related-element data 

respectively. In Nicola rocks, the mean values of nickel for from the map area cannot be compared with other areas in the 

I 2 3 

LOG Zr 

Figure 1-20-5~. Minor element discriminant plots after 
Pearce (1982). 

Ti/lOOO 
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Quesnel belt due to the limited data available. However, with 
mercury values up to 2 ppm, mean gold values of 15 ppb and 
up to 50 ppb, the potential for significant gold concentrations 
in the area is indicated. 
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