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Abbreviated Abstract

An assessment of the lithological and tectonic setting of gold-quartz veins and derived 
placers in the Canada – US Cordillera, including all major producers (> 1 million 
ounces), reveals a consistent set of relationships that are useful for both regional and 
detailed property evaluations.

On the basis of host lithologies, gold-quartz vein deposits can be divided into two main 
types: 

• (1) Ophiolite-hosted gold veins, such as those at Bralorne, Cassiar and Atlin in British 
Columbia and the Grass Valley and Alleghany mining camps in California, are 
contained in fault-bounded, internally imbricated lenses of oceanic igneous crust. 
Listwanite-altered ultramafic rocks are consistently associated with the ophiolite-hosted 
gold veins, but rarely host them. This type contains very high-grade, coarse native gold 
occurring in quartz veins hosted by ophiolitic mafic igneous crustal rocks (gabbro, 
diabase, basalt) close to listwanite-altered ultramafic rocks. 

• (2) Mixed mafic igneous-sedimentary hosted gold veins include most of the 
significant deposits of the Mother Lode belt, California; Alaska-Juneau gold belt in SE 
Alaska and the Carolin Mine in SW BC. Host rocks of these deposits consist of 
Mesozoic sequences of mafic igneous rocks alternating with slate and phyllite. Vein-
marginal replacement ore is a characteristic feature of this type.

The following presentation is taken from Ash (2001) BC Geological Survey, Bulletin 108 
which contains detailed explanations and data sources for the individual illustrations.
A digital copy (pdf format) is available at: 
http://www.em.gov.bc.ca/mining/Geolsurv/Publications/Bulletins/Bull108/toc.htm



Gold Quartz-veins ?
• Descriptive:

Mesothermal gold-quartz veins
Shear-hosted lode gold
Low-sulphide gold-quartz veins
Gold only deposits

• Area Specific:
Mother Lode

• Age and Host Specific:
Phanerozoic lode gold     - Archean lode gold 
1) Ophiolitic - Greenstone gold
2) Basinal-Vol Arc gold

• Historic:
Lode gold

• Tectonic:
Orogenic Gold



Recent Research History
• Research focus over the last two decades:

1) Nature and origin of mineralizing fluids
2) Paleo-tectonic environment of vein formation

• Demonstrated a consistency in the composition and 
physical character of the mineralizing fluids 
irrespective of age or geographic location.

• A combination of metamorphic and magmatic fluids   
generated in response to orogenic activity.

Why? When? and  How? these deposits form? 
Involves considerable interpretation of quantitative 

numerical empirical data.



Focus of this Presentation

1. What rock types or association of rock types?
2. How does host lithology affect the SIZE and GRADE

of the deposits?
3. What are the EXPLORATION implications of these 

consistent relationships?

WHERE? - Regional and Local Geological Setting

Observable lithological relationships - Qualitative



Geological setting of 
1,000,000 plus producing 

Gold-Quartz Vein or 
related placer camps in the 

US-Canadian Cordillera



Au production - NA Cordilleran Mines

1852 - 3,933,236 oz.
1848 to 1931 - 56, 845, 670 oz.





Geological setting of 
1,000,000 plus producing 

Gold-Quartz Vein or 
related placer camps in the 

US-Canadian Cordillera

Anorogenic

Bralorne
Grass Valley 
Alleghany
Atlin

Ophiolitic

Mixed mafic igneous- sedimentary

Mother Lode Belt
Alaska-Juneau

Apparent 
Anorogenic

Cassiar
Barkerville
Klondike



NA Cord Geology Section



Lithological Classification of Gold-Quartz Vein Deposits

*Bralorne
*Grass Valley
^Alleghany
Atlin

OphioliticMixed mafic igneous-sedimentary

*Alaska-Juneau
*Mother Lode Belt

Apparent 
Anorogenic

Steeply inclined Mesozoic sequences 
of alternating slate and mafic igneous 
rocks.

• Lower Grade
•Vein marginal replacement ore

common 

Tectonic blocks of Paleozoic oceanic 
igneous crust, proximal to ophiolitic 
ultramafic rocks.

• Higher Grade
•Vein marginal replacement ore

not common

Associated coeval magmatism, 
flysch sedimentation & 
metamorphism
*vertically extensive ore
^may be Anorogenic

Anorogenic

Lack all features 
described for 
Anorogenic Deposits, 
vertically limited ore

Klondike
Cassiar
Barkerville





Alteration



Bralorne Location



Bralorne Mine

• Mid 1880s - Discovery of Placer gold on Cadwallader Creek

• 1896 – First lode mines located  - Mine closed 1977

• Produced in excess of 4 million oz. (avg. 0.56 oz/ton, 20 g/t)



Bralorne Reg Geol Set

After Schiarizza and Garver  (1995)



Bralorne Mine Geology



Geological setting of 
1,000,000 plus producing 

Gold-Quartz Vein or 
related placer camps in the 

US-Canadian Cordillera

Orogenic

Bralorne
Grass Valley
Alleghany
Atlin

Ophiolitic

Mixed mafic igneous- sedimentary

Alaska-Juneau
Mother Lode Belt

Apparent 
Anorogenic

Klondike
Cassiar
Barkerville



California Gold

after Edelman and Sharp (1989).



Au production - NA Cordilleran Mines

1852 - 3,933,236 oz.
1848 to 1931 - 56, 845, 670 oz.



(after Day et al., 1985 with updates to legend from Dilek et al., 1990 and Edelman, 
1990).



Grass Valley Geol

after Johnston (1940) with revised legend using data from Day et al. 
(1985), Edelman and Sharp (1989) and Edelman (1990).



California Gold





Atlin BC Location



Atlin Placer Mining

• 1897 - Gold discovered
• Produced in excess of 1 million oz Au



Atlin Placer Gold Camp

Town of 
Atlin

Atlin
Lake

Pine 
Creek 
Valley



ATLIN GEOLOGY

After Ash (1994) and Ash (2001)



Atlin - Geological Cross-Secrtion

After Ash (1994) and Ash (2001)



Pictou Property



Atlin Geology



Cassiar Location



Geological setting of 
1,000,000 plus producing 

Gold-Quartz Vein or 
related placer camps in the 

US-Canadian Cordillera
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Atlin
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NA Cord Geology Section



Cassiar Gold Camp



Erickson Mine
looking south from 
the Taurus Mine

• Placer Mining 1874 to present
Most gold from McDame Creek

• Gold Mining 1979 – 1988
Produced ~ 275,000 oz

•Avg. grade 15.6 g/t, 0.5 oz/ton 
Table Mtn.

Erickson Mine

McDame Creek



Cassiar Gold Camp Geology
Modified after Harms (1989) and Nelson and 

Bradford (1993).



Erickson Mine Section

Compiled after Sketchley (1986), Boronowski
(1988) and Anderson and Hodgson (1989).



Bark Location



Placer Mining – Antler Creek 1992
1861 - Discovery of placer gold



Barkerville Camp
Geology after Struik (1988)



Barkerville Gold Camp Geology
from Alldrick (1983) as modified 
after Struik (1982)

SE NWA
B

A
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Barkerville 
Ore Zone

after Skerl,1948 and Poulsen et al 
,2000)

WE



Klondike Location



Klondike Gold Fields

(after Mortensen, 
1990).



NA Cord Geology Section





Alaska Juneau Deposit
• Discovered in 1880

• 40 years production
1885-1944

• Lowest-grade
underground mine
ever developed

1.34 g/t, 0.04 oz/ton



Alaska Juneau - Regional Setting

after Miller et al. (1995, Figure 1).



Alaska Juneau Geology

after Spencer (1906) with 
modified legend, using data from 
Miller et al. (1995).



Looking north along the Mother Lode Belt from Pine Tree Mine, Coulterville



California Gold



Au production - NA Cordilleran Mines

1852 - 3,933,236 oz.
1848 to 1931 - 56, 845, 670 oz.



MLB Geol

after Knopf (1929, Figure 3) 
with revised legend using 
data from Graymer and Jones 





Setting of High-Grade Au-quartz Veins



Mine Gold Production



Conclusions:
1) Two types of host rock associations for gold-quartz veins

a. Igneous Crustal (ophiolitic) - mainly Palaeozoic
Higher grade with associated coarse gold

b. Mixed Igneous- Sedimentary – mainly Mesozoic 
Lower grade with associated fine gold
Often associated with replacement ore

2) Productive veins DO NOT occur in ultramafic rocks
However, richest deposits, with associated coarse nugget
gold (1 – 100+ oz/ton) occur in veins contained in igneous
crustal rocks immediately adjacent to them.

3) Direct correlation between coarse, nugget placer gold and 
remnant ophiolitic rocks occurring structurally above such
placers.
Crustal plutonic and hypabyssal rocks which are the most
productive host, are typically absent from the most productive
placer camps.


