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GOLD, GOSSANOXWNORKS

In the historical past, many rich gold and silver lodes (veins, shear zones, faults, massive
sulfides) were found by prospectors and miners in association with gossans. Today, many of
the obvious gossans have been found and explored. Or have they? The photo below shows
an extensive gossan at Red Mountain, Colorado with gold mines in the foreground. Much of
the distinct gossan (reddish to tawny-stained hills) in the background is only partially explored
and mine dumps in the foreground suggest that some gossans led to minable gold ore.
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So what is a gossan? A gossan is the oxidized and weathered
cap that often sits on a mineralized lode, whether it be a
distinct vein or a bulk minable disseminated deposit. Gossans
appear as rusty, iron-rich caps over sulfide-rich calcite-quartz
veins, massive sulfides, sulfide-rich shear zones and faults,
guartz veins with disseminated sulfides and large porphyries
(like the great Bingham Canyon copper mine in Utah) with
disseminated sulfides. Some gossans are so obvious that they
are used as a guide to ore deposits, particularly those that
contain considerable sulfide minerals such as pyrite (iron
sulfide), chalcopyrite (copper iron sulfide), arsenopyrite (arsenic
iron sulfide), stibnite (antimony iron sulfide), galena (lead
§‘\‘ \P';'(',‘;é“ sulfide), sphalerite (zinc sulfide), etc. For more information on
A these minerals, see Gems, Minerals and Rocks of Wyoming
(http://wygemstones.blogspot.com/). Some gossans may not be

so distinctive yet may still cap undiscovered mineral deposits.
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A wiki site that describes gossans (http://en.wikipedia.org/wiki/Gossan) can be misleading as it
hints that gossans were something found in the past (19" and 20™ century) when in fact, they
have been found throughout history and are still periodically found. One geologist | worked
with in Alaska in the 1980s was on the discovery team of the Voisey Bay nickel-copper
deposit in eastern Canada in 1993. This group was searching for diamonds but instead found
an impressive gossan cap covering a world-class nickel-copper deposit that is thought to be
the largest nickel deposit in the world.

Photo of metakomatiite (magnesium-rich
volcanic flow) from the Seminoe Mountains,
Wyoming. This rock has a subtle gossan
(brown-colored limonite) staining the rock only
at the base of the flow, where one would expect
to find enriched nickel sulfide zones. Such
gossans can be used in this geological setting
to lead to nickel and gold deposits.

The classic gossan or iron cap, essentially

appears as a rusty outcrop with a variety of

colors ranging from deep red, dark brown,

tawny and yellow in decomposed rock with
some quartz and boxworks. Much of the material that makes up a gossan inlcudes minerals
such as limonite, jarosite, goethite, hematite and quartz (most are iron oxides or hydrated iron
oxides i essentially rust). Dig down to the water table in one of these leached caps and one
will often find primary sulfide minerals that may or may not contain gold.

Gossans provide an important guide to buried ore deposits as they often cap primary mineral
deposits. If the sulfides that were oxidized to produce the gossan had any gold, searching the
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gossan and particularly boxworks, may led to excellent gold specimens. So important are
gossans that an entire book was written on them Interpretation of Leached Outcrops that was
published by the Nevada Bureau of Mines.

Boxworks

Gossans provide excellent places to search for gold using metal detectors, since the iron
oxides produced by oxidation of gold-bearing sulfides may contain specs, rods, or masses of
visible gold. Some of the better places
to look for visible gold in a gossan are
web-like, honeycomb, vuggy and pitted
material known as boxworks. Boxworks
result from oxidation and removal of
pyrite (or other sulfides) leaving behind
silicified ridges that are essentially the
outlines of the former crystals that were
oxidized and removed by weathering.
Gold, being essentially inert, often
remains in place and can sometimes be
found on boxwork ridges or within the
boxwork pits.

R

Boxworks from in the Seminoe Mountains,
Wyoming.

Other sulfide minerals found with gold
may include arsenopyrite, chalcopyrite,
berthierite, stibnite, tetrahedrite, stephanite, etc. When some of these produce gossans, the
resulting oxidized outcrops may have their own distinctive color (or odor). One mineral of note
is arsenopyrite. Arsenopyrite is a brittle, silver-metallic, mineral that oxidizes to a light lemon-
yellow limonite known as scorodite.

When arsenopyrite is struck with a rock hammer, a detectable garlic odor is noted. This is

due to arsenic (which has a garlic odor) in the sulfide. Most arsenopyrite in Wyoming is poor

in gold but typically has silver. But this may not be true elsewhere since arsenopyrite can
contain as much as 1,000 ppm (parts per million)
gold in the crystal lattice. When | worked in Alaska,
we used arsenopyrite as a guide to higher grade
gold zones at Donlin Creek in the Kuskokwim
Mountains, southwestern Alaska.

Left - berthierite from Garrett, Wyoming.

Another sulfide found with gold, is berthierite (iron-
antimony-sulfide). Berthierite is rare. | identified
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