



















































































In Carlin-and Cortez-type deposits, primary dispersion halos of most
elements away from mineralized areas are very restricted in size.
Solution leakage usually occurs upward and outward along fractures
and faults, and surface exposures of these features are very good sites
for sampling.

Primary geochemical anomalies in arsenic, antimony and mercury
occur along surface exposed structures and jasperoids, and can be in
positions as much as 150-300 metres horizontally away from
underlying ore bodies. Drilling programs for these types of deposits
must take into account spatial relations among geologic features and
not simply positions of geochemical anomalies.

Sparse low-grade copper mineralization often expressed as veinlets of
copper oxides, or malachite, chrysocolla, and/or turquoise coatings
on fractures, may have low levels of gold in the veinlets or in fracture
walls. Anomalous levels of arsenic, antimony, and/or mercury
associated with the copper mineralization may indicate nearby
spatially associated quartz stockwork, vein gold mineralization in
large volumes, or rock with relatively low base-metal content.

Gold- or gold-silver-bearing jasperoids with ore-grade levels of these
elements form along faults or at lithologic contacts where
hydrothermal fluids were confined to select zones and were unable to
penetrate far into wallrocks. This confinement is due to unfavourable
attitudes between wallrock bedding and fault zones. The jasperoid,
which is the ore, commonly contains high levels of arsenic, antimony
and mercury, together with large amounts of iron oxide after
oxidized pyrite. Surface geochemical anomalies represent secondary
dispersion of mechanically weathered jasperoid outcrops. Any
dispersed mineralization in volcanic rocks away from faults and
contacts tends to be in heavily silicified zones. Typical Carlin-type
mineralization can occur in nearby sedimentary carbonate rocks in
areas where orientations or attitudes between structures and wallrock
permit fluid movement along bedding.

Gold or gold-silver stockwork deposits in volcanic and intrusive
igneous rocks vary in physical and chemical properties, including
varieties and levels of gold-associated elements and in types of
wallrock alteration. High levels of arsenic, antimony, and mercury,
plus other elements, occur in relatively large primary dispersion halos
up to 150+ metres beyond zones of gold mineralization. Selenium is a
useful pathfinder element for deposits containing high silver: gold
ratios in volcanic rocks.

In prospecting for any of the types of disseminated gold deposits
discussed here, it is important to recognize that the pathfinder
elements or geochemical anomalies sought are simply used as a guide
to find another geochemical anomaly containing as little as a few parts
per million gold, which is the ore body.
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Trace Gold Analysis with a Newly-Developed Field-
Portable Atomic Absorption Spectrometer

Robbins, J.C., Radziuk, B.; Scintrex Ltd., Concord, Ont., Kinrade,
J.D.; Quatic Chemicals Ltd., Guelph, Ont.

A compact low-power atomic absorption spectrometer for field camp
use has been developed. The sequential steps of sample drying, ashing,
and atomization of 10 microlitre liquid samples are provided by a
miniature tungsten furnace, operating in an argon atmosphere.
Background correction is supplied by Zeeman modulation, a
technique in which the effect of a strong magnetic field on the atomic
absorption line profile is used to correct for the presence of absorbers
other than the analyte element.

The instrument has been used for determination of trace Pb, Zn, Cu,
Ni and Ag. The bulk of recent work has, however, been the
development of methods for trace Au determinations in various
geological materials including rocks, ores, gossans and soils.

Compared to many base metals, the dissolution of Au is difficult,
particularly if an in-field method is required. The present method
utilizing a hydrobromic acid-bromine digestion followed by extraction
into methyl isobutyl ketone is not ideal but has proved to be relatively
quick and reliable. Concentrations as low as | ng.g x.1 can be detected
in 10 g samples. Results for samples containing Au in concentrations
ranging from a few ppb to 10’s of ppm compare favourably with those
obtained using established methods (e.g. NAA, fire assay - AA) once
the problems of sample inhomogeneity are recognized.

Selected Precious Metals Deposits of Northern British
Columbia

Schroeter, T.; Department of Energy, Mines and Petroleum
Resources, Smithers, B.C.

Several old and new precious metal deposits are currently being
explored for and some have become recent producing mines. Five
areas are described briefly: Toodoggone, Capoose, Equity Silver, Big
Missouri-Premier and Torbrit-Dolly Varden. Some common char-
acteristics of epithermal type deposits include:

1. Fissure-related.
2. Associated with volcanic environment.

3. Porosity and/or permeability allow for travel and entrapment of
ore-forming solutions.

4. Epithermal mineralization includes argentite, polybasite,
pyrargyrite, electrum native gold, native silver with minor galena,
chalcopyrite and sphalerite in a gangue of silica, carbonate,
fluorite, barite and brecciated country rock.

28.



5. Large gossans adjacent to epithermal ores reflecting
weathering of widespread pyrite in the country rock.

6. A possible vertical zoning or telescoping of sulphides and
gangue minerals.

7. Genetic relationship of granitoid bodies and co-eval or non-
coeval volcanic equivalents.

8. “Low pH cap" if preserved.

Interpretation of Gold-Silver Content of Selected
Porphyry Copper-Molybdenum Deposits of the
Canadian Cordillera.

Sinclair, A.J.; Dept. of Geol. Sciences, U.B.C., Vancouver, B.C.,
Dawson, K.M.; GSC, Vancouver, B.C., Drummond, A.D.; Consul-
tant, Vancouver, B.C., and Carter, N.C.; Great West Petroleum,
Vancouver, B.C.

The impact of precious metal prices on the porphyry copper-
molybdenum deposits of the Canadian cordillera have caused a
renewed examination of the distribution and tenor of gold and silver.
This paper examines the available gold-silver values statistically for a
number of deposits.

Certain geological parameters are compared to the gold-silver values
from the deposits reviewed in an effort to further define the usual
generalization that has been presented previously in a global context.

Electrothermal Atomic Absorption Determination of
Gold, Silver and Arsenic in Stream Waters and Their
Relationship to Gold-Silver Occurrences in the Republic
Graben, N.E. Washington

Turner, L.D., Ikramuddin, M.; Eastern Washington University,
Department of Geology, Chene, Washington

Fifty-two water samples collected from about one thousand square
km of the eastern half of the Republic Graben, NE Washington, were
analyzed for Au, Ag, and As by electrothermal atomic absorption
spectrometry. The sensitivity and precision of the analytial methods
used proved adequate for defining the anomaly/background
thresholds for each of the three elements.

Sample density was one sample per 10-20 square km of drainage. The
one liter samples collected in the field were refrigerated in the
laboratory until bicarbonate analyses were made. After filtration
through a 0.45 micrometer membrane, each sample was acidified to
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pH 2. Silver and arsenic were analyzed by directly aspiriting 20
microliter of sample into the graphite tube with the automatic
sampler. Because of low concentration of gold it was necessary to
concentrate by evaporation an aliquot of each sample by a factor of
50.

Gold values averaged 0.049 ppb. Silver concentrations had a mean of
0.11 ppb and arsenic averaged 5 ppb.

Good correlations were found to exist between anomalies in one or
more of the three pathfinder elements and 18 of the 20 known gold-
silver mining areas present in the study area.

For example, the California Mine is a quartz vein gold-silver deposit
in Permian greenstone and argillite located within the drainage
feeding the Middle Fork of O’Brien Creek. A sample site 1 km
downstream of the California Mine yielded an anomalous value in
gold. Similarly, a water sample anomalous in silver from West Deer
Creek in the Curlew District detected the silver-bearing copper-lead
mineralization of the Lancaster Mine.

Correlation analysis of the log-normalized silver, gold and arsenic
data against log-normalized silica showed significant positive
correlation between gold and silica, silver and silica, and arsenic and
silica. Scatter plots of the above pairs were used to help define the
gold, silver and arsenic anomalies. The silica content of the waters
appears to reflect the chemical weathering intensity of the sample
drainage cells.

Accurate Determination of the Noble Metals —
An Overview

Van Loon, J.C.; University of Toronto, Department of Geology,
Toronto, Ontario

A review of the analytical chemistry of the noble metals is given.
Particular emphasis is placed on fire assay, the technique most
favoured by noble metal analytical chemists both past and present.
Wet extractions done directly on ores are also effective in selected
conditions. These will be detailed. In the last decade atomic
absorption spectroscopy has become the pre-eminent determinative
method and attention is given to strengths and problems of this
approach. Other separational and determinative methods are
discussed, pointing out the important applications of each. Mention is
made of standard reference materials and the indispensible role of
these samples.
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The Significance of a Discovery of Gold Crystals in
Overburden

Warren, H.V.; The University of British Columbia, Department of
Geological Sciences, Vancouver, B.C.

In 1978, phacelia (Phacelia sericea) was found with up to fifty times
what is considered to be its normal quota of gold. Phacelia generates
cyanide and when ashed at a dull red heat about ninety percent of its
gold is lost. Thus, it seems reasonable to assume that the gold in this
plant is present as a gold cyanide.

During 1979 and 1980, fragments of gold crystals were found in
overburden on the hillside below where the phacelia was growing in
abundance. In the twenties and thirties of this century, several
thousand ounces of placer gold were recovered from the creek in this
vicinity, now known as “*Stirrup Creek”’.

These facts suggest that gold may be more mobile than is generally
assumed. This, in turn, suggests that biogeochemistry may well play a
role not only in the formation of some placer deposits but also in the
origin of such occurrences as those of the Rand in South Africa.

Geological Setting and Characteristics of Bulk-Tonnage,
Low-Grade Silver Deposits in the Southern Cordillera.

Watson, B.N.; U.S. Borax, Tucson, Arizona

The bulk-tonnage, low-grade silver deposits are considered herein to
be a specific deposit type in the same sense as are, for example, the
“porphyry coppers’’. Thus, it seems desirable to exclude from this
category mineralization belonging to other deposit types (i.e., the Sam
Goosly ‘‘volcanogenic massive sulphide’” or the Spar Lake ‘‘Belt-
type stratabound silver-copper’’) which are now silver deposits in
large part because of the high price of silver relative to other metal
prices.

A number of bulk-tonnage, low-grade silver deposits in the southern
Cordillera are discussed and are found to fall generally into two
classes 1) the disseminated type, and 2) the stockwork type. The truly
disseminated silver deposits are found in clastic host rocks within
Cenozoic or Mesozoic volcanic terrains, are usually associated with
silicification, and often present severe metallurgical problems. The
stockwork-type silver deposits can, at times, be spatially and
genetically related.

Several large silver lodes are also now known which fall into a
“replacement’’ or ‘‘manto’ category. They are hosted by Paleozoic
carbonates or shale-limestone contacts. Similarities to certain bulk-
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tonnage gold deposits are evident. For that matter, grade and tonnage
figures on several new operations and recent drilling projects suggest
that an entire spectrum might well exist between bulk-tonnage silver
deposits with little gold, and bulk-tonnage gold deposits with little
silver.

The application of exploration geochemistry to finding bulk-tonnage,
low-grade silver deposits is not yet well-documented. Nearly all of the
disseminated and stockwork deposits noted herein were delineated by
drilling clusters of old workings which evinced good surface
mineralization.
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