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Stratigraphic, sedimentologic and geomorphic data 
collected from man-made and natural exposures at 61 placer 
gold mining and exploration sites in the Cariboo region have 
been used to develop a geologic classification of productive 
placer settings. These are: Tertiary and pre-Late Wisconsi-
nan paleochannel and paleofan settings; Late Wisconsinan 
glacial and glaciofluvial environments and; Holocene high 
and low-terrace, colluvial and alluvial fan settings. Differ­
ences in the geologic characteristics of the placer deposits 
in these settings have direct effects on mining and explora­
tion activities. Placer deposits that underlie till of the last 
glaciation are invariably the most productive as they accu­
mulated over relatively long periods of time. The precise 
age of many of these pre-Late Wisconsinan deposits is un­
known due to the lack of dateable materials. Although many 
are believed to be Pleistocene interglacial depositsm, some 
may be Tertiary. The main difficulty in locating, evaluating 
and mining these deposits is a result of the overlying Qua­
ternary sediments which obscure, and commonly deeply 
bury, them. 

Five main auriferous lithofacies, distinguished by dif­
ferences in grain size and sedimentary structures, have been 
recognized. In order of decreasing importance these include 
(with inferred depositional environments): a) massive to 
crude, sub-horizontally stratified gravel with weak imbrica­
tion (shallow, gravel-bed stream deposits; mainly longitudi­
nal bar deposits); b) clast-supported, matrix-filled gravel 
and gravelly diamicton with coarse-clast-clusters (sedi­
ment-rich flood-flow and noncohesive debris-flow depos­
its); c) large-scale, trough crossbedded gravels (channel-fill 
deposits); d) planar cross-bedded gravels (transverse bar de­
posits); and e) massive, fine-grained, matrix-supported 
diamicton (cohesive debris-flow deposits). Regardless of 
the dominant lithofacies, gold concentrations are invariably 
high along well-developed erosional unconformities, par­
ticularly those over bedrock or clay-rich sediments. 

Placer deposits known to be Tertiary in age occur 
mainly west of the Cariboo Mountains in the Quesnel 
Trough. They are typically buried by thick sequences of 
Quaternary sediments. Sedimentary structures, such as 
well-developed stratification and imbrication, and the high 
textural maturity of the gravels indicate deposition in well-
developed fluvial systems, usually large, braided or wander­
ing gravel-bed rivers. The distribution of these ancient 
channel systems is apparently largely structurally control­
led, not having been influenced by glaciation. Sites along 
major thrust faults separating the Quesnel, Barkerville and 
Cariboo terranes, specifically the Spanish, Eureka and 
Pleasant Valley thrusts, are good exploration targets for bur­
ied Tertiary deposits. Mining of these normally cemented 
gravels has been productive only in a few locations in the 
Cariboo. Locally, however, they can contain significant gold 
concentrations, warranting further exploration. 
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SUMMARY 
Four different types of pre-Late Wisconsinan paleo­

channel placer settings, distinguishable mainly by pa-
leostream gradient, present topographic position and 
deposit size, are recognized: 
• high-gradient narrow-valley settings referred to as 

paleogulches, 
• abandoned, high-level valleys of intermediate size and channel 

gradient, 
• broad (hundreds of metres wide), abandoned trunk valleys with 

relatively low channel gradients, and 
• channels buried in modern alluvial valleys with stream gradients 

similar to the modern channels. 
The first two settings are dominated by low sinuosity 

single-channel, autochthonous placer deposits whereas the 
latter two are characterized by both autochthonous and al-
lochthonous placers deposited in braided streams and, to a 
lesser extent, wandering gravel-bed river environments. 
Gold-bearing deposits typically consist of imbricated, mod­
erately to well stratified and sorted, pebble to cobble gravels 
interpreted as fluvial channel lag and longitudinal bar de­
posits. More poorly sorted and stratified deposits, inter­
preted as high-discharge, sediment-rich, flood and 
debris-flow deposits, also occur but are less common. 

Buried trunk-valley and high-level valley systems may 
have little relation to modern drainage patterns. These plac­
ers are most commonly exploited in areas where they have 
been partially exposed by erosion, as thick overburden is a 
major obstacle to mining. Paleochannel placers buried be­
low modern alluvium have the additional problem of water 
drainage. These mining problems are somewhat offset by 
the potential richness and large volume of these placers. 

Placer deposits in paleogulch settings are different from 
other paleochannel deposits in that they generally consist of 
poorly sorted, cobble to boulder-sized fluvial gravels with 
interbedded debris-flow deposits. The sedimentary charac­
teristics of these deposits vary widely from bed to bed. 
Paleogulch placers also are generally smaller than other bur-
ied-valley placer deposits but they often contain signifi­
cantly higher gold concentrations. Historically they have 
been the richest gold producers in the Cariboo with most 
operations mining deposits where modern gulch-channel 
erosion has removed some of the overburden. Present min­
ing operations are focused mainly on remnant paleogulch 
gravel left by previous hydraulic mining operations. There 
is good potential for the discovery of new high-grade buried 
paleogulch channels, especially in high-relief areas such as 
along the upper reaches of Lightning, Antler and Cunning­
ham creeks. 

Paleoalluvial fan and fan-delta deposits comprise a sig­
nificant part of the gold-bearing strata at two of the largest 
mines in the Cariboo (Spanish Mountain and the Ballarat 
mines). These placers are large in volume but generally are 
lower grade than fluvial paleochannel placers of similar age. 
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They consist of poorly sorted, debris-flow deposits interbed­
ded with lenses of fluvial sands and gravels. Large foreset 
beds and other structures indicative of subaqueous deposi­
tion at the Ballarat mine lead to the inference that sedimen­
tation occurred in a fan-delta environment. Like 
paleochannel and paleogulch placers, paleofan deposits are 
difficult to locate and mine because of thick overburden. 

Glacial and glaciofluvial placers deposited during the 
last glaciation are relatively rare and lower grade than older 
fluvial placers. Economically viable quantities of gold con­
tained within till occur locally where glaciers overrode pre­
existing, relatively rich fluvial placers. Similarly, gold-rich 
glaciofluvial deposits are mined where older gold-bearing 
gravel has been eroded by glacial meltwaters. These placers 
are typically poorly sorted and commonly contain clasts up 
to large-boulder size. Although Late Wisconsinan glacial 
and glaciofluvial placers generally have relatively low gold 
grades, they occur near the surface and therefore have mini­
mal overburden removal costs. 

Mines exploiting Holocene deposits, particularly ter­
race placers, are common in the Cariboo. Terrace deposits 
are dominated by imbricated, moderately to well stratified 
and sorted, pebble to small-cobble gravels with interbedded 
sand lenses, of fluvial channel and bar origin. Gold gener­
ally is distributed throughout the gravels, but may be con­
centrated in specific facies such as bar-head and channel-lag 
gravels. Other deposits such as overbank sand facies gener­
ally have low gold concentrations. High-level terrace grav­
els, deposited in proximal, aggradational, braided streams 
shortly after deglaciation, typically are larger in volume, 
more poorly sorted and lower grade than low-terrace plac­
ers. The latter are frequently mined on the downstream 
reaches of streams, like Lightning Creek and the Quesnel 
and Cottonwood rivers, where mainly fine-grained gold is 
recovered. Productive Holocene colluvial and alluvial fan 
placers are relatively rare in the Cariboo. They charac­
teristically consist of interbedded diamicton and poorly 
sorted gravel deposited under paraglacial conditions. Holo­
cene placers, of all types, are most common where gold has 

been reconcentrated from underlying Tertiary or interglacial 
placer sources. 

The potential for discovery of new placer deposits is 
good in the Cariboo. Although mere is potential in all of the 
geologic settings identified, preglacial and interglacial flu­
vial and alluvial deposits are the best targets. Based on the 
results of this study, large volume, preglacial, paleochannel 
deposits in the Quesnel Terrane in the west part of the study 
region are considered to have the best placer potential. The 
paleogeography of these channels is believed to be largely 
related to the distribution of regional faults such as the Span­
ish and Eureka thrusts. There is also good potential for the 
discovery of buried placers, especially paleogulch deposits, 
in the Quesnel Highland in the eastern part of the study area. 

Due to burial by glacial and postglacial deposits, air 
photo and satellite data, geophysical studies (including shal­
low reflection and refraction seismic, ground-penetrating 
radar, magnetometer, electromagnetic, resistivity, and in­
duced polarization) and drilling programs are needed to lo­
cate and evaluate pre-Late Wisconsinan paleochannel 
placers. In contrast, most Holocene placers are more readily 
evaluated and mined due to the absence of a surficial cover; 
generally low gold grades require that successful ventures 
rely on detailed sedimentologic and geomorphic informa­
tion, such as large-scale surficial geology map data, during 
both exploration and mining phases. 

An understanding of the sedimentary origin of existing 
placers is needed to identify new sites where gold-bearing 
placers have been deposited and preserved. For example, 
geologic studies of existing exposures add to understanding 
of the paleodrainage patterns of ancient fluvial systems and 
thereby identify exploration targets. Similarly, stratigraphic 
and sedimentologic data, providing information on the 
thickness, depth and geometry of strata, channel orientation 
and paleoflow direction, are required to locate and trace 
gold-bearing units. The information presented in this paper 
will contribute to this database and hopefully will assist in 
the identification of new placer reserves. 

i i Geological Survey Branch 



Ministry of Energy, Mines and Petroleum Resources 

TABLE OF CONTENTS 
SUMMARY i 

CHAPTER 1 - INTRODUCTION 1 
Methodology 3 
Report Organization and Use 3 
Previous Work 4 
Acknowledgments 4 

CHAPTER 2-GENERAL GEOLOGY 7 
Regional Geology 7 
Quaternary Geology 7 
Bedrock Controls on Gold Placers 7 
Glacial Controls on Gold Placers 16 

CHAPTER 3 - STRATIGRAPHIC AND 
SEDIMENTOLOGIC OVERVIEW 19 

Stratigraphy 19 
Tertiary Placers 19 
Pre-late Wisconsinan (Interglacial) Placers . . 25 
Late Wisconsinan Placers 25 
Holocene (Postglacial) Placers 26 

Sedimentology of Gold-bearing Lithofacies . . . . 26 
Massive to Crudely Stratified Gravels 27 
Poorly Sorted Gravels and Gravelly 

Diamicton 28 
Trough and Planar Crossbedded Gravels and 

Sands .29 
Fine-grained, Matrix-supported Diamicton . . 30 

CHAPTER 4 - PALEOGEOMORPHIC 
SETTINGS AND DEPOSITION AL 
ENVIRONMENTS 31 

Introduction 31 
Influence of Depositional Environment on 

Gold Distribution 31 
Geologic Settings of Cariboo Placers 32 

Buried Paleochannel Settings 33 
Single, Low Sinuosity, Bedrock Floored, 

Paleochannel Deposits 35 
Paleogulch (High-gradient) Channel 

Deposits 35 
Abandoned High-level Paleochannel 

Deposits 37 
Buried, Braided Stream and Wandering, 

Gravel-bed River Deposits 39 
Abandoned, Gravel-bed 

Paleotrunk-valley Deposits 40 
Buried-channel Deposits within Modern 

Valleys 45 
Paleoalluvial Fan and Fan-delta Settings . . . . 47 

Surficial Deposit Settings 49 
Glacial Placers 49 
Glaciofluvial Placers 51 
High to Intermediate-level Terraces 52 
Low-level Terraces 54 

Postglacial Colluvial and Alluvial Fan 
Settings 57 

CHAPTER 5 - ECONOMIC GEOLOGY AND 
PLACER POTENTIAL 59 

Introduction 59 
Buried Tertiary Placers in the Quesnel Trough . . 59 

Quesnel River - Big Canyon Area 59 
Site Description 59 
Geological Interpretation 

and Placer Potential 61 
Tertiary and Allstar Mines 61 
Ahbau Creek Property 61 

Geology 61 
Interpretation 61 

Horsefly River Area 62 
Paleogulch Placer Deposits in High-relief Areas . 62 

Rucheon Creek (Larsen Gulch) Mine 62 
Dry-up Gulch Mine 62 

Site Description 62 
Geological Interpretation and Placer 

Potential 62 
Olally Creek Property 63 
Quartz Gulch Hydraulic Pit 63 
Beggs Gulch Mine 63 
Stevens Gulch Mine 64 
California Gulch Mine 64 
Nugget Gulch Property 65 
Black Creek Mine 65 

Geology 65 
Placer Potential 65 

Pre-Late Wisconsinan, Large Paleochannel 
Deposits 65 

Alice Creek Mine 65 
Toop Nugget Mine 67 

Site Description 67 
Placer Potential 67 

Montgomery Creek Property 68 
Upper Grouse Creek 68 
Little Swift River Mine 68 

Site Description 68 
Geological Interpretation and Placer 

Potential 69 
Morehead Creek Mine 70 
Bullion Mine 71 
Spanish Mountain McKeown Mine 71 

Site Description 71 
Geological Interpretation and Placer 

Potential 71 
Four Mile Creek (Keithley Creek) Mine . . . . 72 

Site Description 72 
Geological Interpretation and Placer 

Potential 72 

Bulletin 89 



British Columbia 

Streicek Mine . 73 
Gallery Resources Limited, Hannandor 

Property 73 
Site Description 73 
Geological Interpretation and Placer 

Potential 74 
Lightning Creek, McGuire Property . 74 
Wingdam 74 
Eight Mile Lake 75 
Summit Creek Property 75 

BallaratMine 75 
Site Description 75 
Description of Deposits 75 
Interpretation 77 
Summary of Geologic Events 78 
Placer Potential 78 

Grouse Creek 78 
Site Description 78 
Geological Interpretation and Placer 

Potential 78 
Cunningham Creek 79 

Site Description 79 
Geology 79 
Placer Potential 79 

Late Wisconsinan Glacial and Glaciofluvial 
Placers 80 

Coulter Creek Hydraulic Pit 80 
Maude Creek 80 
Cunningham Creek Mine 81 

Site Description 81 
Geological Interpretation 81 

Snowshoe Creek 82 
Geology 82 
Placer Potential 82 

Gold Creek Area 82 
Geology and Geomorphic Setting . . . . 82 
Placer Potential 83 

Tregillus Lake Mine 84 
Site Description 84 
Geological Interpretation and Placer 

Potential 84 
Pinus Creek Property 84 

Site Description 84 
Geological Interpretation and Placer 

Potential 84 
Cariboo River Property 85 

Site Geology 85 
Geological Interpretation 85 
Placer Potential 86 

Late Glacial and Postglacial, High to 
Intermediate-level Terrace Placers 86 

Man-made Creek Mine 86 
Site Geomorphology 86 
Geological Interpretation 86 
Placer Potential 86 

Burns Creek Mine 87 
Site Description 87 
Geological Interpretation and Placer 

Potential 87 

Carberry Creek Mine 87 
Site Description and Geology 87 
Depositional Environments of 

Gold-bearing Strata 88 
Potential Gold Sources 88 

Willow River Property 88 
Quesnel River, South Fork Properties . . . . 88 

Site Descriptions 88 
Geological Interpretation and Placer 

Potential 89 
Holocene, Low-level Terrace Placers 89 

Fraser River Properties 89 
Corless Mine, Quesnel River 90 

Site Description 90 
Geological Interpretation and Placer 

Potential 90 
Lower Quesnel River Property 90 
Little Hixon and Hixon Creek Region . . . . 90 

Area Geology 90 
Geological Interpretation and Placer 

Potential 91 
Golden Bench Mine 91 

Site Description 91 
Geological Interpretation and Placer 

Potential 91 
Lower Sovereign Creek Area 92 

Site Description 92 
Geological Interpretation and Placer 

Potential 92 
Upper Cottonwood River Area 92 

Site Description 92 
Geological Interpretation 92 
Placer Potential 93 

Coldspring House Area, Lower Lightning 
Creek 93 
Site Geology 93 
Placer Potential and Gold Sources . . . . 93 

Romanow Mine, Lightning Creek 93 
Site Description 93 
Geological Interpretation 94 
Placer Potential 94 

Sommerfelt Mine, Quesnel River 94 
Quesnel Forks Area 94 

Postglacial Colluvial and Alluvial Fan Deposits . 95 
Slough Creek Mine (Point Bench) 95 

Site Description 95 
Geological Interpretation and Placer 

Potential 95 
Devlin's Bench, Williams Creek 95 

Site Description 95 
Geological Interpretation 95 
Placer Potential 96 

Big Valley Creek 96 
Site Description 96 
Geological Interpretation 96 
Placer Potential 96 

Nelson Creek Mine 96 
Site Description 96 
Geological Interpretation and Placer 

Potential 96 

Geological Survey Branch 



Ministry of Energy, Mines and Petroleum Resources 

CHAPTER 6 - PLACER DEPOSITS IN GLACIATED AREAS 
- EXPLORATION AND MINING 99 

Exploration Methods 99 
Geologic Controls on Exploration and Mining . 101 

Buried Tertiary and Pleistocene Deposits . . 101 
Paleochannel Settings 101 
Paleoalluvial Fan Settings 102 

Near-surface Placers 102 

REFERENCES 103 

APPENDICES 

A. INDEX OF PROPERTIES, OWNERS AND 
OPERATORS Ill 

B. MEASURED SECTIONS 113 
Site 1 - Quesnel River - Big Canyon Area 115 
Site 2 - Fraser River 121 
Site 3 - Ahbau Creek 122 
Site 4 - Horsefly River 123 
Site 5 - Rucheon Creek (Larsen Gulch) 125 
Site 6 - Dry-up Gulch 126 
Site 7 - Olally Creek 127 
Site 8 - Quartz Gulch 127 
Site 9 - Beggs Gulch 128 
Site 10 - Stevens Gulch 129 
Site 11 - California Gulch 130 
Site 12 - Nugget Gulch 131 
Site 13 - Black Creek 131 
Site 14 - Alice Creek 133 
Site 15 - Mary Creek 136 
Site 16 - Montgomery Creek 141 
Site 17-Upper Grouse Creek 142 
Site 18-Little Swift River 143 
Site 19 - Morehead Creek 145 
Site 20 - Bullion Mine 146 
Site 21 - Spanish Mountain 146 
Site 22 - Four Mile Creek (Keithley Creek) . . . . 150 
Site 23 - Streicek Mine 151 
Site 24 - Lightning Creek 153 
Site 25 - Lightning Creek 155 
Site 26 - Lightning Creek - Wingdam 155 
Site 27 - Eight Mile Lake 155 
Site 28 - Summit Creek 156 
Site 29 - Williams Creek 156 
Site 30 - Grouse Creek 161 
Site 31-Cunningham Creek 161 
Site 32 - Coulter Creek 163 
Site 33 - Maude Creek 163 
Site 34 - Cunningham Creek 164 
Site 35 - Snowshoe Creek 166 
Site 36 - Gold Creek 166 
Site 37 - Tregillus Lake 168 
Site 38 - Pinus Creek 168 
Site 39 - Cariboo River 169 
Site 40 - Man-made Creek 173 
Site 41 - Burns Creek 173 

Site 42 - Carberry Creek (Quesnel River) 175 
Site 43 - Willow River 177 
Sites 44 and 45 - Quesnel River 177 
Site 48 - Quesnel River 177 
Sites 46 And 47 - Fraser River 179 
Site 49 - Quesnel River 179 
Site 50 - Little Hixon and Hixon Creeks 180 
Site 51-Cottonwood River 180 
Site 52 - Sovereign Creek 180 
Dragon Mountain Placers Ltd 181 
Site 53 - Cottonwood River 181 
Site 54 - Lightning Creek 182 
Site 55 - Lightning Creek 183 
Site 56 - Quesnel River 184 
Site 57 - Cariboo River 184 
Site 58 - Slough Creek (Point Bench) 187 
Site 59 - Williams Creek 188 
Site 60 - Big Valley Creek 188 
Site 61 - Nelson Creek 189 

C. LITHOLOGY OF SELECTED PEBBLE 

SAMPLES (%) 191 

D. HISTORICAL PLACER PRODUCTION 193 

E. GLOSSARY 197 
TABLE 

1. Sedimentary characteristics relevant to exploration, 
evaluation, mining and processing 100 

FIGURES 
1. Location of Cariboo Placer mining region 1 

2. Major rivers, lakes and highways in the Cariboo 
region and locations of study sites 1 

3. Major rivers, lakes and highways and location of 
study sites in the lower Lightning Creek area . . . 2 

4. Major rivers, lakes and highways and location of 
study sites in the Wells-Barkerville 
area 2 

5. Recorded placer gold production in British Columbia 
between 1965 and 1990 3 

6. Regional geology of the Cariboo placer mining 
area 8 

7. Bedrock geology, placer producing streams and 
detailed study sites in the Wells - Barkerville 
area 10 

8. Bedrock geology, placer producing streams and 
detailed study sites in the upper Antler - Cunningham 
Creek area 12 

9. Bedrock geology, placer producing streams and 
detailed study sites in the Keithley Creek area . . . 13 

10. Bedrock geology, placer producing streams and 
detailed study sites in the lower Lightning Creek and 
Tregillus Creek areas 14 

Bulletin 89 



British Columbia 

11. Bedrock geology, placer producing streams and 
detailed study sites in the Cottonwood and 
Wingdam areas 15 

12. Bedrock geology, placer producing streams and 
detailed study sites in the Quesnel Forks - Likely 
area 16 

13. Schematic stratigraphy of gold-bearing placers in 
the Cariboo region 19 

14. Stratigraphic sections representative of Tertiary 
placer deposits in the Cariboo region 22 

15. Location map of the Big Canyon area 23 

16. Interpretive geologic cross-section of the Quesnel 
Canyon area 23 

17. Paleoflow directions in cemented gravels along the 
Quesnel River 24 

18. Schematic cross-section of buried placer deposit 
settings 33 

19. Stratigraphic sections representative of pre-Late 
Wisconsinan paleogulch placer deposits in the 
Cariboo region 34 

20. Auriferous, trough cross-bedded, paleochannel 
gravels above Devils Lake Creek 39 

21. Rose diagrams showing paleoflow directions in 
gravel units at the Streicek mine 39 

22. Stratigraphic column of the Bullion Mine 41 

23. Poorly sorted paleoalluvial fan deposits buried 
below till at the McKeown mine 41 

24. Location map of the Alice Creek and Mary Creek 
placer mines 42 

25. Interpretive geologic cross-section of the Mary 
Creek area 42 

26. Composite stratigraphic columns of highwall 
exposures at the Alice Creek and Toop Nugget 
mines 43 

27. Stratigraphic section of paleochannel gravels 
overlain by till at the Ballarat mine 46 

28. Composite stratigraphic column of buried channel 
deposits at the Gallery Resources mine in the 
Lightning Creek valley 47 

29. Geologic cross-section of gold-bearing, basal 
gravels exposed at the Gallery Resources mine 
on Lightning Creek 48 

30. Geologic cross-section of paleofan-delta deposits at 
the Ballarat Mine 49 

31. Stratigraphic sections representative of Late 
Wisconsinan glacial and glaciofluvial placer 
deposits in the Cariboo region 50 

32. Cross-section of glaciofluvial gravels mined from a 
high-terrace on Burns Mountain 54 

33. Stratigraphic sections representative of postglacial 
terrace placer deposits 55 

34. Stratigraphic sections representative of postglacial 
colluvial and alluvial fan placer deposits 58 

35. Geologic cross-section of preglacial gravels in the 
Big Canyon area, overlain by interglacial deposits, 
glaciofluvial gravels and glaciolacustrine 
sediments 59 

36. Rose diagrams illustrating paleoflow of buried, 
braided-stream gravels of probable early Pleistocene 
or Tertiary age at the Little Swift River mine . . . 70 

37. Stereo plots illustrating the dip of the intermediate 
axes of blade and disk-shaped clasts in gravelly 
diamicton (Unit 5), and the trend and plunge of the 
a-axes of elongated clasts in the upper and lower 
parts of Unit 7 at the Ballarat mine 76 

38. Lithology of main gravel and diamicton units at 
the Ballarat mine 77 

39. Pre-Late Wisconsinan, gravel, sand and diamicton 
sequence exposed in the valley centre at the 
Cunningham Creek mine 81 

40. Landforms and locatins of measured sections in 
the Gold Creek area 82 

41. Rose diagram illustrating paleoflow directions, in 
auriferous gravels on Burns Mountain 87 

PLATES 
1. Gold-bearing Miocene conglomerate, Horsefly 

River area 20 

2. Quartzite and basalt gravel/conglomerate of 
probable Tertiary age along the Quesnel River . . 20 

3. Unconformable, scoured contact between partially 
cemented, Tertiary (?) gravel and sand beds . . . . 22 

4. Texturally mature conglomerate, Big Canyon . . . 24 

5. Underground mine in auriferous Miocene gravels 
north of Horsefly townsite 25 

6. Quartz-rich, preglacial, conglomerate/gravel overlain 
by interglacial gravels along the Quesnel River . . 26 

7. Stratified gravel facies at the Hobson mine . . . . 27 

8. Stratified gravel beds overlying poorly sorted and 
gravelly diamicton 28 

9. Gold-bearing deposits at the Gallery Gold mine 
along Lightning Creek 28 

10. Planar crossbedded gravels on the Quesnel River . 29 

11. Gold-bearing, diamicton beds interpreted as cohesive 
debris flow deposits at the Toop Nugget mine . . . 30 

12. Coarse, gold nuggets mined from paleogulch 
deposits at Stevens Gulch 32 

13. Small, flattened gold particles with rounded edges 
typical of gold found in braided stream 
environments 32 

Geological Survey Branch 



Ministry of Energy, Mines and Petroleum Resources 

14. Modern Beggs Gulch channel largely mined out 
in the 1800s 35 

15. Hydraulically mined high-level, buried valley placer 
deposit, known as the Dunbar bench 38 

16. Mining buried paleochannel gravel on a high bench 
at the Streicek mine 38 

17. The Bullion hydraulic mine near Likely 40 
18. Oxidized, cemented, auriferous, preglacial sand 

and gravel in an active pit at the Toop Nugget 
mine 44 

19. Auriferous, coarse gravels and diamicton interpreted 
as debris-flow deposits at the Spanish Mountain 
McKeown mine 48 

20. Gold-bearing fan-delta sediments unconformably 
overlain by till at the Ballarat mine 50 

21. Glaciofluvial gravels at Tregillus Lake 52 
22. Well-stratified and well-sorted high-terrace gravels 

near Burns Creek 53 
23. Low-terrace gravels overlying deformed 

glaciolacustrine sediments along the Cottonwood 
River 56 

24. Sandy overbank deposits, capping low terrace 
gravels on the Quesnel River 56 

25. Auriferous, poorly sorted, colluvial deposits on 
Burns Mountain 57 

26. Trough crossbeds with interbedded sand lenses in 
preglacial braided stream deposits exposed along 
the Quesnel River 60 

27. Bedded gravels exposed along Ahbau Creek . . . . 60 

28. Site of the abandoned Gold Run hydraulic mine at 
Quartz Gulch 64 

29. Dropstones in silts and clays at the Alice Creek 
mine 66 

30. Compressional folds and thrust faults in a deformed 
subglacial bed 66 

31. Auriferous sands and gravels overlying diamicton 
at the Toop Nugget mine 68 

32. Gold-bearing terrace gravels overlying bedrock 
along the Little Swift River 69 

33. Early Pleistocene or Tertiary, braided-stream 
gravels at the Little Swift River mine site 69 

34. Fluvial, lacustrine, glaciofluvial and glacial 
deposits exposed along Morehead Creek 70 

35. Thick glacigenic overburden overlying buried 
paleochannel deposits near Keithley Creek 72 

36. Crudely stratified, poorly sorted gravels overlying 
bedrock at the Streicek mine 73 

37. Complex sequence of interbedded sands, gravels 
and diamicton exposed at the Coulter Creek 
mine site 80 

38. Alluvial fan deposits near the apex of the Gold 
Creek alluvial fan-delta 83 

39. Glaciolacustrine fine silt and clay beds sharply 
overlying glaciofluvial deposits on a high bench 
along the Cariboo River 85 

40. Placer mine recovering fine gold from a point bar 
on the Fraser River north of Quesnel 89 

Bulletin 89 vu 



British Columbia 

i 

vi'i'i Geological Survey Branch 



Ministry of Energy, Mines and Petroleum Resources 

CHAPTER 1 INTRODUCTION 
This report provides details on the geology of placer 

mining operations in the Cariboo gold mining region in cen­
tral British Columbia (Figure 1). Stratigraphic and sedimen-
tologic data were compiled in the 1989,1990 and 1992 field 
seasons. Studies of gold-bearing placer deposits at 61 min­
ing and exploration properties in the Cariboo (Figures 2 to 
4) were undertaken with the objective of developing a list 
of geological criteria useful for recognizing placer potential. 
The results of these studies are used to develop regionally 
applicable exploration models that can be applied to unde­
veloped or poorly explored areas. The complexity of the 
geology observed indicates that detailed sedimentologic 
and stratigraphic studies are required in order to understand 
both the distribution of placer deposits in a regional sense 
and the location and extent of gold-bearing units at the local 
level. 

The Cariboo Mining Division was selected for study 
because of its long history of placer gold production. Since 
1860, the district has produced 75 000 to 100 000 kilograms 
(about 2.5 to 3 million ounces) of gold, more than any other 
placer area in British Columbia (Bulletin 21 dated 1944; 
B.C. Deparmtent of Mines, 1946; Boyle,1979). Several 
large (>200 cubic metres per day processed) placer mines 
are now active in the region, as well as over 200 small op­
erations, including hand mining and exploration projects. 

The justification for a new provincial government pro­
gram to study the geology of placer deposits in the Cariboo 
was: a fourfold expansion of the legal placer mining area in 

Figure 1. Location of Cariboo placer mining region. Details of 
the large outlined study area are shown in Figure 2. 

the province in 1989, nearly tenfold increases in reported 
placer production in the 1980s as compared to previous dec­
ades, and the need for geologic data to locate new buried 
placers. In 1989 the provincial government expanded the 
area open to placer mining by approximately 240 000 square 
kilometres (-250 1:50 000 NTS sheets), and the need for 
geologic data to aid exploration programs in the new regions 
was recognized. Secondly, reported placer gold production, 
driven in part by higher gold prices, increased dramatically 
in the last decade, as indicated by government records (Min­
istry of Energy, Mines and Petroleum Resources, 1992). 
Gold production reported from placer mines during the 
1980s was more than eight times higher than reported pro­
duction during the 1970s (Figure 5). Finally, recent trends 
toward exploitation of deeply buried placers and lower 
grade deposits have required more efficient mining prac­
tices and an increased reliance on geologic data. Shallow 
placer gold deposits in the Cariboo, found primarily in mod­
ern river valleys, were largely depleted by historical mining 
operations. Approximately half of the mines investigated in 
this study are exploiting placers that are relatively deeply 

Figure 2. Major rivers, lakes and highways (heavy lines, in the 
Cariboo region and locations of study sites not shown on 
Figures 3 and 4 (insets). Symbols indicate the dominant type of 
placer deposit: diamonds - Tertiary placers; open triangles -
buried gulch placers; solid triangles - other buried paleochannel 
placers; open squares - glacial placers; solid circles - glacioflu-
vial placers; stars - postglacial colluvial and alluvial placers; 
open cirlces - low-terrace placers. 
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Figure 3. Major rivers, lakes and highways (heavy lines) and location of study sites in the lower 
Lightning Creek area (see Figure 2 for figure location and explanation of symbols). 

Figure 4. Major rivers, lakes and highways (heavy lines) and location of study sites in the 
Wells-Barkerville area (see Figure 2 for figure location and explanation of symbols). 

2 Geological Survey Branch 



Ministry of Energy, Mines and Petroleum Resources 

1000 T r 12 

Figure 5. Recorded placer gold production in British Columbia 
between 1965 and 1990. Note the sharp increase in recorded 
production in the late 1980s. 

buried by overburden, commonly glacial deposits 5 to 25 
metres thick. Higher gold prices in the last 20 years have 
also allowed successful mining of previously uneconomic 
gravel. These lower grade deposits have the highest mining 
potential where they occur in large volumes. 

METHODOLOGY 
Potential study sites for this program, including both 

active mines and exploration properties, were identified 
from assessment reports and notices of work filed with the 
Ministry of Energy, Mines and Petroleum Resources. Sites 
selected for study were mainly producing mines offering 
good exposure and a few unmined properties where geologi­
cal data had been collected by exploration companies. Sec­
tions were measured at the study sites to characterize the 
stratigraphic relationships of gold-bearing units to older and 
younger strata. The sedimentological characteristics of 
gold-bearing strata and overburden deposits were also re­
corded. Highwalls in the active mines were mapped to docu­
ment lateral lithofacies variations. Descriptions of the 
primary and secondary sedimentary structures, structural, 
deformational and diagenetic characteristics, and data on 
the grain size (framework and matrix), pebble lithology and 
pebble fabric of major units were collected. Textural, petro-
logic, mineralogic and geochemical analyses were con­
ducted on collected samples. Gold production in each 
stratigraphic unit was determined, where possible, by dis­
cussions with miners. Although at many sites it was neces­
sary to measure only one section to describe all of the 
stratigraphic variability observed, at some sites the geology 
was sufficiently complex to warrant more detailed study and 
a number of sections were described. 

The locations of the 61 sites where field data were col­
lected are shown in Figures 2 to 4. The stratigraphic, sedi-
mentologic and geomorphic characteristics of the 
gold-bearing deposits at each site were studied in order to 
develop a practical classification system and associated 
models of placer deposition and preservation applicable to 
the exploration industry. The preliminary models developed 

(Levson and Giles, 1991) were evaluated in 1992 with a 
reverse-circulation drilling and geophysical program. De­
tailed descriptions of the procedures for each subsurface 
technique and preliminary results were outlined by Levson 
et al. (1993b). The efficiency of the drilling method for re­
covering gold was tested by New Era Engineering Corpo­
ration using radiotracers. Geophysical methods (including 
borehole geophysics, seismic reflection and refraction tech­
niques and ground-penetrating radar) were evaluated in 
conjunction with the Geological Survey of Canada and in­
dustry. The effectiveness of these geophysical techniques 
for evaluating buried deposits will be discussed elsewhere. 

REPORT ORGANIZATION AND USE 
This report is organized to assist prospectors and miners 

in developing placer properties by first providing a regional 
geologic framework, and secondly by giving site-specific 
data on which property-scale decisions can be based. It is 
recommended that the bedrock geology of a new property 
under investigation first be identified using the compilation 
maps provided in Chapter 2. Reference should also be made 
to the original geology maps, applicable to the area in ques­
tion, from which the compilation maps were derived (see 
references on map legends). An analysis of the drainage ba­
sin or probable paleodrainage area, if known, should then 
be made in relation to the bedrock geology. Bedrock units 
or structural zones with potential as source rocks can be 
compared with the locations of placer producing streams in 
the region of interest. Settings where modern or paleodrain­
age areas significantly intersect favourable bedrock condi­
tions can thus be identified. Properties that have bedrock 
characteristics similar to those in adjacent, historically pro­
ductive watercourses can also be recognized. 

The final step in this data evaluation is to identify sites 
described in Chapter 5 (and Appendix B) of this report that 
are located near or in geologic settings similar to the prop­
erty of interest. For this purpose, all placer deposits dis­
cussed have been classified and are organized throughout 
this report (as well as on Figures 2 to 4 and 6 to 12) by 
geologic setting. Each setting is distinguished by geomor­
phic, stratigraphic and sedimentologic characteristics that 
can be readily observed in the field, as discussed in Chapters 
3 and 4. The main geologic settings described include: 
placer deposits of presumed or known Tertiary age, pre-Late 
Wisconsinan buried gulch, alluvial fan and channel placers, 
Late Wisconsinan glacial and glaciofluvial placers and 
Holocene terrace, colluvial and alluvial fan placers. General 
interpretations of sedimentary lithofacies and depositional 
environments within each of the main placer settings, and 
summary descriptions, including cross-sections, composite 
stratigraphic columns and correlation diagrams, are pre­
sented in Chapters 3 and 4. Detailed discussions of the eco­
nomic geology and placer potential of individual properties 
and surrounding areas are presented in Chapter 5. Data on 
gold content and character, where available, are also pro­
vided in the property descriptions in Chapter 5. 

Comparisons of the geology at new sites with that de­
scribed in other areas may be useful in exploration, devel­
opment and mining ac t iv i t i e s . For example , an 
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understanding of the stratigraphy described in analogous 
settings will aid in property development decisions relating 
to stratigraphic controls on gold occurrence. Complete de­
scriptions of sections measured at properties in each of the 
geologic settings described in Chapters 3 to 5 are provided 
in Appendix B of this report. The stratigraphic sections in­
clude detailed information relevant to placer mining and ex- . 
ploration, such as thickness, paleoflow directions, 
consolidation, cementation, maximum clast size and clay 
content, of both gold-bearing and overburden strata, as well 
as other supplementary data. 

PREVIOUS WORK 
Geologic descriptions of Cariboo placer deposits first 

appeared in the literature in 1874 in British Columbia Min­
ister of Mines Annual Reports. Maps of the main gold-bear­
ing creeks of the Cariboo district were compiled by 
Bowman (1895) but no accompanying report describing the 
placers was produced. The first comprehensive descriptions 
of placer and lode gold deposits were provided by Uglow 
and Johnston (1923) and Johnston and Uglow (1926,1933) 
for the Wells-Barkerville area, Cockfield and Walker (1933) 
for the Quesnel area and Holland (1948) for the Stanley area. 
A tremendous wealth of historical information and descrip­
tions of local geology are provided in Johnston and Uglow 
(1926) and, as this information is not repeated here, inter­
ested readers should refer to that memoir. Although an ex­
cellent compilation of historical placer production in British 
Columbia is available (Holland, 1950; reprinted in 1980), 
little detailed information on gold production has been col­
lected or published in the last 50 years. The surficial geology 
of the study area was mapped by Tipper (1971) and recent 
investigations on the Quaternary and placer geology have 
been made by Clague (1987a, b; 1988; 1989a, b; 1991) and 
Clague <?/a/. (1990). 

Although detailed sedimentological evaluations of 
placer deposits have been conducted in unglaciated areas 
[e.g., Smith and Minter, 1980; Morison and Hein, 1987), the 
geology of placer deposits in glaciated terrains remains 
poorly understood. However, due to diminishing resources 
in unglaciated regions, more emphasis has recently been 
placed on the study of placer deposits in glaciated areas 
(Levson and Morison, in press). 

Depositional environments of Cariboo placer deposits 
were recently discussed by Eyles and Kocsis (1988; 1989a, 
b), Levson (1990,1991a) and Levson et al, (1990). A suite 
of geologic settings representative of each of the main placer 
producing environments in the Cariboo was presented by 
Levson and Giles (1991) and is the basis of the classification 
used here. Geological factors relevant to exploration, evalu­
ation and mining of placer deposits in each of the main set­
tings, and some implications for lode gold exploration, were 
presented by Levson (1991b). Subsurface methods of evalu­
ating placer deposits in the Cariboo, including reverse-cir­
culation drilling, ground-penetrating radar, seismic 
reflection and refraction surveys, and borehole geophysics 
were recently discussed by Levson et al (1993a, b). De­
tailed geological data are still lacking for many other areas 
of British Columbia including the well known placer areas 

in the Dease-Cassiar, Omineca, Lillooet, Similkameen and 
Fort Steele mining districts. 

A number of detailed descriptions of placer deposits in 
glaciated areas, providing information of particular rele­
vance to the Cariboo district, have been presented in recent 
years for several regions including the Atlin (Levson, 1992a; 
Levson and Kerr, 1992; Levson and Blyth, 1993, in press) 
and Tulameen (Raicevic and Cabri, 1976) areas in British 
Columbia, the Clear Creek (Morison, 1983a,b, 1985), Dub­
lin Gulch (Boyle and Gleeson, 1972) and Livingstone Creek 
(Levson, 1992) areas in the Yukon, the Valdez Creek (Reger 
and Bundtzen, 1990), Skagway (Bundtzen, 1986) and Nome 
(Nelson and Hopkins, 1972; Barker et al, 1989) areas in 
Alaska, and the Chaudiere River area in southeastern Que­
bec (Shilts and Smith, 1986,1988). Regional discussions of 
placer gold occurrences in other glaciated regions have also 
been provided for Ontario (Ferguson and Freeman, 1978), 
Nova Scotia (Samson, 1984), Siberia (Kazakevitch, 1972; 
Boyle, 1979), the contiguous United States (Yeend and 
Shawe, 1989), Alaska (Cobb, 1973), New Zealand (Wil­
liams, 1974; Pizey, 1991) and South America (Herail et al, 
1989a, b; Herail, 1991; Hirvas, 1991). Placer deposits in 
many glaciated areas can be highly productive as illustrated 
by the Valdez Creek mine, the largest gold producing mine 
in Alaska for the last several years (Reger and Bundtzen, 
1990). Deposit models applicable to paleochannel placers 
in glaciated parts of the Canadian Cordillera were recently 
presented by Levson et al (1993c). 
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CHAPTER 2 GENERAL GEOLOGY 
REGIONAL GEOLOGY 

Regional bedrock mapping in the study area was con­
ducted by Holland (1954), Sutherland Brown (1957,1963), 
Tipper (1959, 1961), Campbell et al. (1973), Campbell 
(1978) and more recently by Struik (1988), Bloodgood 
(1988), Bailey (1989) and Panteleyev and Hancock (1989a). 
Regional compilation maps were produced by Tipper et al., 
(1979) and Bailey (1990). 

The Cariboo Mining Division straddles the Intermon-
tane and Omineca morphogeological belts and is underlain, 
from west to east, by rocks of the Quesnel, Barkerville, Slide 
Mountain and Cariboo terranes (Figure 6). The terranes are 
technically distinct and characterized by unique strati-
graphic successions. The Quesnel Terrane consists of Upper 
Triassic and Jurassic island-arc volcanic, volcaniclastic and 
fine-grained clastic rocks. The Barkerville Terrane is com­
posed of Precambrian and Paleozoic continental shelf and 
slope clastic rocks with minor carbonate and volcaniclastic 
rocks. In the study area it is dominated by quartzites and 
phyllites of the Snowshoe Group. The Slide Mountain Ter­
rane consists of Mississippian to Permian, rift-floor pil­
lowed basalts and cherts with minor diorite, gabbro and 
ultramafic rocks. The Cariboo Terrane consists of continen­
tal shelf clastic and carbonate rocks, mainly of Precambrian 
to Devonian age in the study area (Struik, 1986,1988). 

The Cariboo and Barkerville terranes are separated by 
the northeast-dipping Pleasant Valley thrust. The two terra­
nes were juxtaposed between Pennsylvanian and Early Ju­
rassic time. The Slide Mountain Terrane was thrust over the 
Barkerville and Cariboo terranes along the Pundata thrust 
during the Triassic or Early Jurassic. The Quesnel and Bark­
erville terranes are separated by the southwest-dipping 
Eureka thrust but they may also be in stratigraphic contact 
(Struik, 1988). The Quesnel Terrane is bounded to the west 
by a high-angle fault that is probably a continuation of the 
Pinchi fault to the northwest (Bailey, 1990). Between this 
fault and the Eureka fault is the Quesnel Trough, a structural 
and depositional back-arc basin with an overlapping island-
arc volcanic assemblage. Fore-arc oceanic strata of the 
Cache Creek Group occur west of the Quesnel Terrane. 

QUATERNARY GEOLOGY 
The Cariboo region was glaciated repeatedly during the 

Pleistocene. Sediments predating the last glaciation (Late 
Wisconsinan Fraser Glaciation) occur at many sites in the 
area and include fluvial gold-bearing gravel as well as till 
and ice-stagnation deposits of the penultimate glaciation 
(Clague, 1991). Study of pollen collected from interstadial 
sediments at two localities in the Cariboo indicates that the 
region was ice-free from 40 000 to more than 51 000 years 
ago (Clague et al., 1990). The area supported a forest 
parkland to grassland vegetation in the early part of this pe­

riod and a spruce forest with dry openings and local fens 
from 46 000 to 40 000 years ago, indicating a climate cooler 
and drier than today. 

During the advance phase of the Late Wisconsinan 
glaciation, thick sequences of glaciofluvial gravel were de­
posited in braided outwash streams. Ice damming of tribu­
tary drainages by trunk-valley glaciers, such as at Rucheon 
Creek (Site 5), was common and resulted in deposition of 
glaciolacustrine silt and clay and thick deposits of deltaic 
sand and gravel. During the maximum of the last glaciation, 
ice flowed westerly from the Cariboo Mountains and coa­
lesced with Coast Mountain ice resulting in a northerly re­
gional flow in the west part of the study area (Tipper, 1971). 
During ice retreat ice-dammed lakes were again common, 
notably in the Cariboo and Quesnel River valleys (Clague, 
1991). Aggradation of braided stream gravel in most major 
valleys was followed by river incision and the development 
of successively lower terraces (e.g., Site 1). 

BEDROCK CONTROLS ON GOLD 
PLACERS 

Rocks of the Barkerville Terrane host most of the main 
lode gold occurrences in the area and are believed to be the 
main source of placer gold (Struik, 1988). Rocks of the 
Snowshoe Group are the most significant, especially the 
Downey and Harveys Ridge successions, and to a lesser ex­
tent the Eaglenest and Ramos successions. Similarities in 
lithology and age suggest that some of these rock sequences 
may be lateral equivalents. The successions consist mainly 
of micaceous quartzites and interbedded phyllites. Other 
less common rock types include schist, slate, siltstone, lime­
stone, marble, amphibolite and meta-tuff. Productive plac­
ers overlie the Downey succession in the Wells-Barkerville 
area and the Harveys Ridge succession farther to the west 
(Figure 7). 

The spatial and genetic relationship between rocks of 
the Snowshoe Group and placer deposits in the area has re­
cently been corroborated by trace element geochemistry 
studies of lode and placer gold by Knight and McTaggart 
(1990). These authors have also presented convincing evi­
dence to discredit the widely held hypothesis that lode gold 
in the Cariboo was dissolved and reprecipitated to form nug­
gets. Although oxidation of host minerals (e.g., pyrite) may 
release trace gold to solutions that can, under rare circum­
stances, reprecipitate gold to form nuggets, this process 
typically results in the formation of nearly pure gold (Boyle, 
1979; Mann, 1984; Vasconcelos and Kyle, 1989; Knight and 
McTaggart, 1986, 1990). There also appears to be no rela­
tionship between changes in chemical composition of gold 
grains with distance travelled from primary lode sources 
(Herail et al., 1990). Very few of the several hundred analy­
ses of gold fineness presented by Knight and McTaggart 
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Figure 6. Regional geology of the Cariboo placer mining area showing major faults and tectonic terranes. Numbered locations are study 
sites not shown on the more detailed bedrock maps of Figures 7 to 12. 
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(1990) revealed nearly pure gold, and for this reason as well 
as several others, such as the geochemical association of 
known lodes and nearby placers, the typically abraded shape 
of the grains and the presence of angular quartz or pyrite 
rather than fluvially rounded inclusions, they concluded that 
the gold was of detrital origin. More conclusively, the ana­
lysed cores of compound nuggets have been found to be 
compositionally identical (Knight and McTaggart, 1990) in­
dicating that they were originally one nugget from which 
silver was preferentially leached, rather than several indi­
vidual grains joined by reprecipitated gold as is commonly 
thought (e.g., Eyles, 1990 and references therein). 

Lode gold in the Downey succession is found in small, 
branching, pyritic quartz-vein systems in micaceous quartz-
ite and argillaceous rocks of the Rainbow Member and in 
massive pyrite replacement deposits within or at the con­
tacts of limestone horizons in the Baker Member (Suther­
land Brown, 1957; Alldrick, 1983). The two types of 
deposits are the same age and occur in hinge zones and less 
commonly along limbs of folds. Lode gold is confined to 
rocks of chlorite grade metamorphism northwest of the gar­
net isograd (Struik, 1988). The isograd crosses the Bark-
erville Terrane north of Quesnel Lake (Figure 6) and all of 
the placer properties visited in this study occur in green-
schist facies rocks to the northwest. 

Within the Cariboo Terrane, productive placers overlie 
siltstone and quartzite of the Midas Formation along the 
Cunningham River. A number of productive deposits also 
occur along or near major thrust faults bounding the Cari­
boo, Barkerville and Slide Mountain terranes (Figures 6 to 
12). Some of the placers in the Cariboo Terrane, and possi­
bly also the Barkerville Terrane, may be derived from gold-
bearing veins developed in brittle rocks above and below 
thrust faults such as the Pundata and Pleasant Valley thrusts. 
Ash and Arksey (1990) found that carbonatized ultramafic 
rocks (listwanites) can be used to identify areas of potential 
gold mineralization in some rock sequences such as ser-
pentinite units in the Slide Mountain Terrane. 

The distribution of placer deposits in the Quesnel Ter­
rane is largely controlled by the geography of regional river 
systems of Tertiary age (Lay, 1940,1941) and locally by the 
occurrence of auriferous quartz veins in Triassic phyllites. 
Auriferous gravels deposited in Miocene rivers in the 
Horsefly-Likely region are generally not derived from local 
bedrock, but contain abundant garnet and kyanite indicating 
a source in high-grade metamorphic rocks to the east (Pan-
teleyev and Hancock, 1989b). Heavy mineral concentrates 
from drill samples recovered from buried placers farther 
north (Levson etal, 1993a) in the Reddish Creek, Lightning 
Creek, Cottonwood River and Sovereign Creek areas (near 
Sites 18, 24, 51 and 52, respectively, Figures 2 and 3) also 
contain high proportions of garnet (up to 35%) and staurolite 
(up to 27%). Streams depositing the paleoplacers in these 
areas must also have had source areas in the high-grade 
metamorphic rocks to the southeast as rocks in present 
drainages to the east are only biotite and chlorite grade 
(Read et ah, 1991). Major northwest-trending faults such as 
the Eureka thrust, presumably provided a major structural 
control on preglacial drainage patterns in the area and they 
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Agnes succession: quartzite-clast conglomerate, quartzite, minor limy conglomerate 

Goose Peak succession: quartzite, minor conglomerate 

Harveys Ridge succession: micaceous quartzite and interbedded phyllite, schist, siltite, 
and minor micritic limestone and undifferentiated rocks 

HADRYNIAN OR PALEOZOIC 
I H P T I Harveys Ridge succession: micaceous quartzite, phyllite and schist 

HADRYNIAN ? 
I H K E I Keithley succession: micaceous quartzite and phyllite, minor marble 

| | - |KK I Kee Khan marble: marble, calcareous sandstone, micaceous quartzite, phyllite 

I H T I Tregillus succession: micaceous quartzite, phyllite, schist, conglomerate 

I H R I Ramos succession: micaceous quartzite and phyllite, sandstone and undifferentiated 
1 I rocks 

I H P S I Snowshoe Group undifferentiated: mainly micaceous quartzite and phyllite 

CARIBOO TERRANE 
DEVONIAN TO MISSISSIPPIAN 

I Q M Q 1 GUYET FORMATION: conglomerate, breccia, granule quartzite and slate 

| D w | WAVERLY FORMATION: basaltic tuff, volcaniclastics, pillow basalt, siltite 

Black pelite unit: slate, argillite and cherty argillite, limestone, dolostone and silicified 
limestone 

OMBS 

LOWER CAMBRIAN 

I ICM I MURAL FORMATION: grey limestone, minor shale and argillite 

HADRYNIAN AND/OR CAMBRIAN 
| H C M I MIDAS FORMATION: siltstone and quartzite, minor shale and argillite 

I H C u I undivided: quartzite, siltstone, argillite, shale, limestone, phyllite, schist 

HADRYNIAN 
I H C I CUNNINGHAM FORMATION: limestone, minor shale, argillite and dolostone 

Geological Contact 

~* — — Fault (Known or Inferred) 

.A. A. A. Thrust Fault 

• Placer Sites Visited 

^»~s Placer Producing Streams 

Source: Struik, L.C 1988. Geology of the Wells, Spectacle Lakes, Swift 
River and Cariboo Lake map areas, Cariboo Land District, British 
Columbia; Geological Survey of Canada, Maps 1635A, 1636A, 
1637A and 1638A; 1:50,000. 
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Figure 7. Bedrock geology, placer producing streams (heavy lines) and detailed study sites (solid circles) in the Wells-Barkerville area. 
Formations with known lode source potential are shaded. (Figure continued on next page.) 
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Figure 8. Bedrock geology, placer producing streams (heavy lines) and detailed study sites (solid circles) in the upper Antler - Cunning­
ham Creek area. Formations with known lode source potential are shaded (see common legend page 9). 

are believed to be good exploration targets (Levson et al, 
1993a). 

On a more local scale, bedrock geology affects the ac­
cumulation of placer gold by creating river channel irregu­
larities and bedrock traps such as potholes, resistant strata 
(natural riffles and ledges), openings in fissile bedrock 
(crevices, bedding and cleavage planes) and fault zones 
(Maurice, 1986; Teeuw etal, 1991). In addition, stream pro­
files and bed conditions such as channel roughness are 
largely controlled by the local bedrock geology. One of the 
most efficient bedrock traps for collecting gold, occurs in 
formations where alternating competent and less resistant 
strata, such as interbedded phyllites and quartzites in the 
Snowshoe Group, are steeply dipping and oriented perpen­
dicular to stream flow. 

Relationships between placer deposits and hostrocks 
are commonly used by explorationists attempting to locate 
lode gold sources. Placer deposits have led to the discovery 
of some of the worlds largest gold mines (Stevens, 1983). 
For example, the morphology of gold particles can be used 
to estimate transport distance on the basis of surface modi­
fications and the disappearance of primary crystal shapes 
(Herail et al, 1990). An inverse relationship between gold 
size and transport distance is also known and has been dem­
onstrated experimentally (Giusti, 1986; Minter 1991; 

Yeend, 1991). Size and shape analyses must be considered 
together, as finer and flatter gold grains are more easily en­
trained and are transported greater distances than larger, 
more spheroidal grains (Giusti, 1986; Minter et al, 1993). 
Other factors such as rate of transport, bed conditions, 
gravel composition and gravel size distribution are also im­
portant (Yeend, 1991). An understanding of the depositional 
environment of a placer deposit, as well as gold particle size 
and morphologic studies, is necessary before inferences re­
garding the proximity of the original source rocks can be 
made, as the degree of grain modification varies with differ­
ent processes of transport and deposition. For example, fine 
detrital gold in some fluvial systems can be transported 
many hundreds of kilometres from the original source 
whereas in other depositional environments, such as some 
alluvial fans, it may have been derived from lode sources 
immediately upslope from the placer deposit (Knight and 
McTaggart, 1990; Levson, 1991b). In contrast, coarse gold 
in most settings occurs in close to its hostrocks (Kartashov, 
1971; Teeuw et al, 1991). Knight and McTaggart (1990) 
found that although most placer gold in the Wells area can 
be related to known lode sources, at least two types of gold 
are derived from lodes yet to be discovered. Paleoflow 
analyses of auriferous placer deposits can also be used in the 
search for lode gold sources, particularly if coarse or angular 
gold are present or where sedimentological data indicate a 
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Figure 9. Bedrock geology, placer producing streams (heavy lines) and detailed study sites (solid circles) in the Keithley Creek area. 
Formations with known lode source potential are shaded (see common legend page 9). 
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Figure 10. Bedrock geology, placer producing streams (heavy lines) and detailed study sites (solid circles) in the lower Lightning 
Creek and Tregillus Creek areas. Formations with known lode source potential are shaded (see common legend page 9). 
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