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Desert Geologyé.and more 

During the month of January there were four field trips 

offered:  Brenda for jasper, Reserve Bank Mine for    

chrysocolla  and associated copper minerals, Stanton for 

gold panning/detecting, and Aguila Road for mushroom 

rhyolite. 

These trips, as will be many future ones, were in desert 

locations, and besides the material for which the trips 

are specifically planned, there are lots of interesting   

desert features that we can appreciate, as we walk 

about with our eyes on the ground. 

Desert Varnish  Desert varnish (Figure 1 below) is a red 

to black coating that forms on stable rocks (of many 

types) in arid climates.   Bacteria and fungi, on rock   

surfaces, provide a substrate to which windblown clay 

dust will adhere.  Additionally, manganese and iron   

minerals are either blown in as dust particles, or         

provided by surface runoff (both are soluble, so in humid 

climates will leach out of the surface; but in desert      

climates they tend to stick around).    Either by action of 

microbes, or oxidation occurring on the clays, the iron 

and manganese are concentrated and fixed to the rock 

surfaces, as that shiny red to black coating (the black 

coatings are shiniest).   In fact, the concentration of   

manganese in black coatings is 50 times higher than that 

of the surrounding soils.  This process is a prolonged 

one ð taking hundreds to thousands of years  ð           

producing a coating of 1-40 micrometers (a human hair 

is about 90 micrometers wide) in 1000 years. 

Desert varnish makes petroglyphs and pictographs   

possible, as ancient residents of the Southwest chipped 

off the dark coating to create images by revealing the 

lighter ïcolored rock beneath.  They have also been 

used by geologists and archaeologists to document   

periods of climatic variations, and to estimate the age of 

desert surfaces. 

 

    Continued on page 3é. 

FIGURE 1  Desert Varnish  

These photos are from the 

Brenda trip.  In the Image A, 

you see   various rocks with 

very dark surfaces.   The 

rock, in the center, has been chipped, revealing the lighter-colored 

rock beneath the thin black coating.   The rock in Image B        

illustrates the shiny surface, as it catches the sunlight.   Photo by 

Susan Celestian 

A 

B 

Scenery near Brenda, Arizona 
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Meeting Minutes  ð  January , 2014  

 
The meeting was called to order at 7 pm by Craig Jones.  
There were seven guests. 
 
Debbie  announced  that  Lucille Burroughs  had passed 
away.  Memorial services are pending.  A motion was 
made  and seconded to order flowers.  Debbie will take care 
of it. 
 
The December minutes  were read and approved.  Debbie 
went over the 2014 planned budget and expenses and the 
planned budget for 2015.  Both were  approved as read. 
 
Old Business:   Craig announced that the planned volunteer 
dinner  will not happen .  Since we are a tax exempt 501C 
organization, we cannot ñpayò our volunteers, which a    
catered dinner would be.  Future expenses of this type will 
be paid out of a ñmembers fundò. 
 
Karen Coulter gave a report on their Stanton charity raffle 
event which took place in cold snowy weather. 
 
It was suggested that the membership application be     
updated to include information about the Gem and Mineral 
Society, and that Windows Publisher could be used to do 
so.  Everyone asked to come up with examples. 
 
Craig announced that Jason Munger has volunteered to 
help Beth with the advertising, etc. for the  future  Gem and 
Mineral shows. 
 
                                                   continued to rightéééé. 

continued on page 5éé. 

é...Minutes continued 
 
Steve Hill reported  and was given $40 to get the 2015 
Scholarship Fund started. 
 
Rock Trips:  Saturday January 17 --  Meet at Alco parking 
lot in Wickenberg at 9 am to go to the Brenda area for    
jasper, agate, and desert roses. 

 
Gary Huetson and Joyce Ramage will take us to 
their copper mine on January 24.  Meet at Vulture 
Peak trail head on Vulture Mine road at 9 am. 
                        
The mushroom rhyolite trip will be January 31.     
Information to follow. 
 
February is pretty much open --  February 21:  Cave 
Creek jasper, agate, and onyx.   March 7:  rock    
polishing at the Gem Shop in Morristown. 
 
The Stanton group will host a tour of the gold claim 
on Wednesday  January 28.  They will furnish hot 
dogs and hamburgers.  Everyone is to bring a pot 
luck dish.  Meet at the flagpole at the Mobile gas 
station on 93 and Vulture Mine road at 9 am. 

 
Steve Hill took the prize for Show and Tell.  Janet Bell, Gary 
Huetson, and Jeanette Bartlett were door prize winners. 
 
The meeting adjourned at 8:10 pm. 
 
Respectfully submitted, 
Sue Jones, Secretary 
 

Panning and sluicing on the club claim during the field trip and 

potluck on January 28th. 
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éé.Desert Geology continued from page 1 

Desert Pavement   Desert pavement (Figure 2) is a    

protective armor of interlocking pebbles and cobbles, that 

covers the desert floor.   This surface has largely been 

considered a lag deposit ð rocks left behind as wind and 

water winnow away the small sand, silt and dust.  An  

additional factor that has been favored is also heaving.  

With heaving, clays that swell when wet, push rocks    

toward the surface, and smaller particles fall under the 

rocks to fill in the gap (and thus keep the rock at the 

higher elevation).  Over time, the rocks are lifted to the 

surface.  (This process may also occur as salt crystals 

form in a soil.  Expansion with crystallization can lift soil 

particles.)   More recently, it has been proposed, that in 

addition to heave, dust particles somehow are deposited 

under the rocks, thus building up a rockless soil below the 

desert pavement. 

FIGURE 2  Desert Pavement    In the photo above, from the 

Brenda area, you see a surface covered with interlocking 

rocks.  Below, is the same surface disturbed, to show the 

fine material that exists below the rocky surface.  Photos by 

Susan Celestian 

Boulder Cleaving   Many rocks in desert pavement are 

cracked (Figure 3).  This is thought to be primarily        

precipitated by thermal expansion and contraction, due to 

solar heating and subsequent cooling (cooling especially 

during the morning hours).  Other processes that may 

contribute to the development and expansion of cracks 

are salt crystal growth, clay expansion, and gravity. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Caliche   Caliche is a deposit of calcium carbonate, that 

acts as a cement between rocks and other soil particles 

(Figure 4).  It occurs at or near the surface of desert soils 

ð in areas where this soluble material is not washed out.   

It can be recognized as a usually very light-colored       

material, in which you may be able to see thin layers; and 

of course it will fizz in acid. 

 

 

 

                             

                                 Continued on page 4é. 

FIGURE 3  Boulder Cleavage    A boulder that has 

cracked due to thermal expansion and contraction on 

the desert floor near Brenda, Arizona   Photo by Susan 

Celestian 

FIGURE 4   Caliche  Caliche binding cobbles 

together on the desert floor near Brenda,       

Arizona.   Photo by Susan Celestian 
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References: 

     Wikipedia 

     Geology.com 

     National park service 

     Artsandsciences.colorado.edu 

éé.Desert Geology continued from page 3 

Ventifacts     Ventifacts are rocks that are faceted by the 

abrasion of sand, blasted by wind (Figure 5).  We havenôt 

seen any on recent club field trips, but we may ð or you 

may encounter them on your personal forays into the  

desert.  Rocks may exhibit 1 or more flat faces,  reflecting 

the wind direction(s) impacting them.  Additionally, rocks 

may by fluted or otherwise sculpted by prolonged      

sandblasting. 

 

Mistletoe  Phoradendron californicum  (Figure 6) or 

desert mistletoe can be seen as a leafless clump growing 

on palo verde and mesquite trees, in the Mohave and 

Sonoran    deserts.  It is hemiparasitic, as it takes water 

and minerals from the host tree, but performs its own 

photosynthesis.  The plant contains toxins that when   

ingested can cause high blood pressure, slowed heart 

rate, convulsions, and cardiac arrest.    

 

 

 

 

NurseTree    Throughout the desert you may see        

saguaros growing under the protective boughs of a palo 

verde, ironwood, or mesquite tree.   This is a nurse tree 

(Figure 7), and it does provide protection from sun, frost, 

and possibly some wildlife.   This relationship is good for 

the saguaro, but may prove fatal for the tree, as the    

cactus competes for water and nourishment. 

FIGURE 5  Ventifact    This is a photo of a ventifact in 

Death Valley.  Note that there are at least 3 major facets, 

and 3 minor ones ð reflecting prevailing and changing wind 

directions.  The rock is faceted, smoothed, and polished.  

Photo by Stan Celestian FIGURE 7  Nurse Tree      Three young saguaros huddle 

under the protective branches of a palo verde tree, near 

Brenda, Arizona.   Photo by Susan Celestian 

FIGURE 6  Desert Mistletoe    

The dark green clump in this 

palo verde tree is the     

hemiparasite, Pharodendron  

californicum.  Photo by 

Susan Celestian 
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January 14th Club Field Trip to the Reserve Bank Mine  

Two club members own and operate Arizonaôs smallest full production mine ð a copper mine, not far from Vulture 

Peak.  Gary Hueston and Joyce Ramage have been rehabilitating the working the mine since 1999.  The original mine 

was opened in 1899, and was called the Angel Mine. 

Gary and Joyceôs operation is really amazing.  They have ladders going down about 75 feet, in 10-foot segments.  The 

ore is brought to the surface in an ore bucket.  Joyce hand-sorts out the chalcocite-rich ore, which is crushed to about 

the size of a quarter.  Ore is placed in a crucible, and fired in a small furnace to about 2200 degrees F.  Once the copper 

has been released from the rock, it is poured off.  Then it is re-fired and poured into rod or bar molds.   The bars are 

stamped with the mine name and sold online.  Joyce draws the rod out into wire, which she uses to create beautiful  

jewelry.   You can buy some 100% Arizona copper jewelry or bars by going to  http://huetrammining.wix.com/reserve-

bank-mine    Below are some pictures from the adventure ð Thanks Gary and Joyce!   Photos by Sue & Stan Celestian 

Joyce Ramage tells the group a bit about the history of their mine. 

Headframe of the Reserve Bank Mine. 

Ore bucket at the Reserve Bank Mine 

Chalcocite (dark mineral) surrounded by 

chrysocolla.  Both are copper minerals, but 

chalcocite (copper oxide) can be              

successfully smelted for free copper. 

Crushed high=grade ore, Reserve Bank Mine 

The smelter at the Reserve Bank 

Mine.  Crucibles full of ore go 

into the furnace (rusty object).  

The melted copper is poured into 

the bar mold (seen atop the   

furnace). Continued on page 6éé... 

http://huetrammining.wix.com/reserve-bank-mine
http://huetrammining.wix.com/reserve-bank-mine
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é...Reserve Bank Mine continued from page 6 

Four fit and brave men await their descent into 

the depths of the Reserve Bank Mine. 
Stan Celestian waves bye-bye 

Jayson Stephens gazes upon slickensides. 

Adit within the Reserve Bank Mine 

Gary Hueston emerges from the mine, after lead-

ing an informative tour. 

Mel Canter (above) and Dave 

Perkad (left)) search through 

the dump for workable rock. 

Beautiful necklace of bent AZ copper 

wire, made by Joyce Ramage 


