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Leo Langland will give a presentation
on the West Bend Grotto

"The Grotto of the Redemption” located at
West Bend, lowa is a structure of ornamental
stone mounted in concrete, which covers one
city block. It is not one grotto, but rather a
composite of nine separate grottoes with a
theme matching the Easter Holidays.

The ideas that Father Dobberstein, the builder
of this structure, tried to express in stone is,
"the fall of man and his redemption through the
way of the cross”. This grotto actually portrays
the life of Christ in marble life size statues from
Italian sculptors.

Father Paul Dobbertstein started the grotto in
1912 and worked on it for 42 years until his
death in 1954. Father Grieving was Father
Dobberstein’s assistant for 8 years. Having
been with him for that length of time, he
couldn't help but learn something about the
material out of which the grotto is built,
something about Father Dobberstein's plan,
and something about the actual construction.
Since Father Dobberstein's death, Father
Grieving has been placed in charge of the
grotto continuing the construction according to
his plan.

The grotto used several tons of lowa
geodes, Arizonag
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Please remit dues to Treasurer Betty Deming
at 2922 W. Claremont, Phoenix, AZ 85017.

Dues: Adults — Single Adults $12.00,
Juniors (18 yrs. and under) -$2.50,
Families & Couples - $20.00

MSA Board of Governors:
Lynne Dyer, Terry Dyer
Bob Holm, K.J. Werner
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We will be going East on Superstition FWY 260
toward Florence Junction to a fossil location.
Go east on Hwy 60 toward Globe, Az. When
the highway divides at Florence Junction, stay
left on 60 toward Queen Valley Road.

2.1 miles from the junction of Hwy 60 and 79 at
Florence Junction, turn left onto Queen Valley
Road. This is where we will meet, as there is
plenty of room without obstructing road traffic.
We meet at 9 am and will leave at 9:30 am.
There are no service stations or restrooms at
this spot, so be prepared before arriving there.

From the meeting spot, we’ll go 1.6 miles to
forest road (FR) 357. Turn right (east) on FR
357, go 3 miles and turn left (north) on FR172.
Go about 3.5 miles. | will have exact mileage
on maps at the April MSA meeting. The walk to
the location is approximately 1 mile. | always
overestimate so it is probably a little less. It is
down a hill and across a wash and up a rather
steep hill. Boots are a good thing for feet as
well as higher protection from catsclaw. Very
grabby that catsclaw! Wear tough trousers!

We will be parking on the shoulder of the road.
As a courtesy to other possible travelers, | will
have drivers space vehicles out a little so other
vehicles can pass.

Tools needed - the usual rock hammer and
light digging tools. Some of the boulders are
very large, and | don't recommend trying to
break them. You should be able to find nice
samples in the loose soil. As usual don't over
collect as others in future would like to collect
as well. On my first trip there | took pictures of
fossils in large boulders, which is a nice way to
preserve (and not have to carry out) heavier
pieces.

The program by Jeff Scovil at our March
14,2008 meeting was very enjoyable. Jeff
gave us a fantastic tour of many beautiful sites
in Europe. For the armchair tourist, like myself,
it was an opportunity to feel like we were right
there without spending a long time in airport
lines and on airline flights. Thank you Jeff for
fine mineral photos and the minerals you had
on display at the meeting.

The trip to Bullard mine was enjoyed by 25
people. The weather was ideal and the
scenery and wild flowers added to our
enjoyment of mineral finds. The road to Bullard
is a little narrow in places. I'll talk to ADOT
about putting in some passing lanes!

| may seem like a broken record but we still
need someone to be our club Secretary as well
as a Newsletter Editor. The two jobs have been
one in the past but if possible, | would like to
have one volunteer for Secretary and one for
the Newsletter Editor. Contact Betty Deming or
myself at the April meeting if you can help.

Our next field trip in April will be to a fossil
location. I'll have more details and maps at the
MSA’s April meeting. Hope to have a special
guest on that field trip.




By Raymond Grant

This is a summary of a talk that | gave recently
— “From basalt to wulfenite or how Arizona got
so many minerals”. This is part 1 and part 2 will
be in next month’s column.

New ocean crust made of basalt is always
being formed at the mid-ocean ridges. So the
Atlantic Ocean is growing at a rate of one or
two centimeters a year. This basalt contains a
small amount of metal. The amount of copper
is about 100 ppm or 0.001%, the amount of
molybdenum is about 2 ppm or 0.00002%, and
the amount of lead is about 6 ppm or
0.00006%. There is a similar amount of gold
and silver, and a little more sulfur. Sulfur is
present at about 800 ppm or 0.008%. Various
geological processes enrich these very small
amounts of metal to form the minerals that we
find here in Arizona.

The second step in this process is the leaching
and deposition of the metals from the basalt.
As the basalt cools and cracks, seawater that
is heated by the hot rocks, selectively leaches
the metals and the sulfur out of the basalt.
When this hot seawater hits the cold ocean
water, metal sulfides are deposited. These
areas of deposition are known as black
smokers. Pyrite (90% of the sulfides
deposited), chalcopyrite, sphalerite, and galena
are some of the minerals that are deposited at
the vents of the black smokers. These sulfide
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deposits on the ocean floor are potential ore
deposits but they are so deep in the ocean that
it is not practical at present to mine them. But
this process has concentrated the original
0.001% copper up to concentrations as high as

10% copper a 10,000 times enrichment.

Sediments or other volcanic rocks bury the
black smoker deposits. As new ocean floor is
formed the old ocean floor keeps moving away
from the ocean ridge carrying the sulfides with
it. Two things can happen, the ocean floor and
sulfides can be
pushed up in
mountain ranges
as part of plate
collisions, or the
ocean plate can
be subducted
under a
continental plate.
When the sulfides
are incorporated
into mountain
ranges, they are
associated with metamorphism, igneous
activity, and deformation (folding and faulting).
They form ore bodies known as volcanogenic
massive sulfide deposits. In Arizona ore
deposits of this type formed in the Precambrian
(1.7 to 1.8 billion years ago). The most famous
of these are the United Verde mine and United
Verde Extension mine in Jerome although
there other such deposits in Arizona including:
the Iron King mine near Humboldt and the Old
Dick mine and Copper Queen mine near
Bagdad.

If the sulfide deposits are not pushed up into
mountain ranges, they are subducted under
the continental crust. As the sulfides are buried
with sediments, seawater, and ocean crust, the
temperature rises until the mixture starts to
melt. This magma moves into the continental
crust where additional melting can take place.
The result is a complex series of intrusive and
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volcanic igneous rocks with associated ore
deposits. The sulfur, the metals, and seawater,
which have been subducted, make the ore
forming solutions. In Arizona there is a
complex history of the subduction of the Pacific
plate under the North American plate. It starts
about 80 million years ago and continues until
about 20 million years ago when the
subduction stops and the San Andreas Fault
forms. (The deposit at Bisbee is an exception
to the others in Arizona and is older, about 180
million years.)
During this time of
subduction there are
two major periods of
mineralization in
Arizona. The first is
called the Laramide
from about 50 to 80
million years ago
and the second is
called the mid-
tertiary from about
20 to 35 million
years ago. During
the Laramide the
major copper
deposits in Arizona
were formed
including  Bagdad,
Christmas,
Inspiration, Morenci,
Ajo, Ray, Sierrita,
Silver Bell, and
many others. These
are referred to as
the porphyry copper deposits, as they are
associated with an igneous porphyry intrusive.
They are usually large with millions of tons of
low-grade ore. The average copper content is
around 0.5% (about 500 times enrichment over
basalt) with varying amounts of molybdenum,
gold, silver, lead and zinc.

Copper (spinel twin)- Ray
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Quartz on Chrysocolla — Ray Mine, Pinal County

During the mid-Tertiary, ore was deposited
containing copper, silver, lead, and gold. Some
of the deposits of this age include the Silver
district (Red Cloud mine), the Planet mine, the
Mammoth-St. Anthony mine, Grand Reef mine
and many others. The metals in these
deposits, Precambrian, Laramide, or mid-
Tertiary, were initially deposited as sulfides.
Gold is an exception to this and was deposited
as native gold. Pyrite, chalcopyrite, bornite,
galena, sphalerite and molybdenite were the
common minerals formed.
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April 11, 2008 MSA Monthly Meeting
7 p.m. at the Museum

April 19, 2008 MSA Field Trip —
See page 2 for details.

May 3-4, 2008 Kingman, AZ

Kingman Annual Show

Kingman Academy of Learning

3419 Harrison St. Kingman, AZ

Sponsored by: Mohave County Gemstoners
Displays, silent auction, dealers, & door prizes.
Hours: Sat. 9-5, Sun. 9-4 Admission: Free
Contact: Dave or Pete at 928-692-3797 or
928-565-4321, or write Mohave County
Gemstoners Club, P.O. Box 3992, Kingman
AZ, 86402, or e-mail Dave :
tpatt2ts@uneedspeed.net

May 9, 2008 MSA Monthly Meeting
7 p.m. at the Museum

May 21-26 Texas Springs, Nevada
Tri-Federation Rockhound Rendezvous —
Reprise - See March newsletter for details

May 24-25, 2008 Pinetop-Lakeside

White Mountain Gem & Mineral Show

Blue Ridge Jr. High (gym & Café)

1200 W. White Blvd., Lakeside, AZ 85929
Sponsored by: White Mt. Gem & Mineral Club
Admission: $2:00, students under 16 free
Parking: Free Hours: Sat. 9-6, Sun. 9-4
Show and Dealer Chairperson: Nanz Marshall,
5011 Forest View Rd., Lakeside, AZ 85929,
928-537-2524

April 2008

May 24-25, 2008 Bisbee

Bisbee Mineral Show

Queen Mine Tour 478 Dart Road, Bisbee, AZ
Sponsored by: City of Bisbee, Bisbee Mining
Historical Museum & Bisbee Chamber
Commerce

Admission: Free Parking: Free

Hours: Sat. & Sun. 9-5

Show and Dealer Chairperson: Douglas
Graeme, 520-432-2071,
dgraeme@cityofbisbee.com

August 22 — Sept 1, 2008 Apache Creek, NM
Agate Rendezvous 2008 — 10 days of
rockhounding among the pines in New Mexico.
See February’s newsletter for more details

Interested in carpooling to field trips and
shows? Call your field trip leader or
mention it at the MSA meetings.
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Museum News..............

It all comes from a mine — beautiful minerals and
useful products (well, except for the meteorites and
the moonrock). The museum will focus on the
message that the beautiful minerals and gemstones
we enjoy and the products we use in our daily lives,
come from mines. The Arizona Mining and Mineral
Museum’s stated mission is to educate the people
of Arizona about the aesthetic and practical value
of minerals and mining in our daily lives and to
maintain and develop a world-class museum.

Most of the components of a world-class museum
are already present. The mineral collection is
outstanding and well cataloged. There are
interesting outside historic mining exhibits to draw
the public's attention. There is ample space to
display the mineral specimens and mining exhibits.
And there are 24,000 school children and 20,000
adults that visit the museum each year.

The cases against the walls that have glass backs
covered by wood or foam core can be moved to
areas where the minerals can be viewed from both
sides. Some of these cases are being moved to the
area of the flat horizontal cases, due to the
electrical expertise of the Monday crew, which
pulled wire under the wooden floor to the center of
the flat cases area. The displayed mineral
collection should unobtrusively tell a story or ask a
guestion in each case, which should be easily
answered by observation of the specimens
displayed.

Parts of the mineral collection should be arranged
in order of the Dana System. One or more cases
can be devoted to: elements (one for gold and one
for copper and other elements), sulfides, sulfosalts,
oxides, carbonates, halides, phosphates,
vanadates, molybdates, tungstates, sulfates, and
silicates. All the labels should be redone to include
the exact formula in addition to the words.
Eventually, a museum-quality specimen of each

April 2008

mineral listed in the beginning mineralogy
textbooks should be on display.

Some of the displays should be locality specific and
include diagrams and explanations of how that
deposit was formed or how it was mined. Other
displays should focus on interesting aspects, such
as color in minerals, colors and locations of
turquoise, crystal shapes, how gold is mined now
and in the past. Most of these are already in place
at the museum and only need a few additional
explanations. The message needs to be on several
levels: a short, simple phrase or diagram
understandable by children and adults who don't
like to read, and a more detailed description of less
than 50 words. Most of these changes to the
mineral gallery will cost very little. However,
upgrading the museum to modern standards will
cost more.

Reprinted from the Friends of the Museum 2™
Quarter 2008 newsletter

Florence Junction lies along a road with roots
dating back to 1846 and the first roads through
Arizona Territory. Beginning in Yuma, the road
followed the Gila River to Phoenix, and then ran
east to Florence Junction, and south thru Florence
to Tucson, Bisbee, and over to Lordsburg, NM.

Prior to being designated in 1925 as U.S. 80, it was
known as the Bankhead Hwy or the Old Spanish
Trail. Arizona’s first paving was started on U.S. 80
in Phoenix in 1920. Paving US 80 continued thru
1945. The last section paved was between
Florence and Oracle, which is said to have really
ticked off both Florence and Oracle. No one likes
to be last. By 1989, because of the interstate Hwy
system, U.S. 80 was decommissioned and its
length was divided into various interstate and state
highways.

But that old road, once traveled only by horseback,
mule, wagon or stagecoach, is still there, under that
pavement, under your wheels.
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MUSEUM WISH LIST

Jan Rasmussen, the Arizona Mining & Mineral
Museum’s curator, has a list of several items
they need. Will you consider donating one of
the following? Call the museum at 602-771-
1611 and ask for Jan. Donations are tax
deductible.

Arizona Museum Specimens
Arizona type specimens (micro-mounts)
Unusual meteorites
Gem Stones
Fluorescent Minerals
Museum Quality Ore Minerals
Gold or Silver Specimens
Spheres made from Arizona minerals
The following are needed for our Teacher

Kits:
Small Copper nuggets or pellets
Pink Trona Salt
Gneiss, Sulfur, Pseudomorphs
Malachite, Chrysocolla, Galena
Desperate for limonite

There are many other types of specimens that
the museum would like to obtain. They are
constantly looking for “museum quality”
specimens with beautiful crystal formations,
and would like small mining artifacts that are in
excellent shape.

Reprinted from the Friends of the Museum 2™
Quarter 2008 newsletter
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Manganese or iron oxide inclusions in ag
that superficially reseggble the solar coror
Or sunspots
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By Glen Miller

Here are some tips for locating free online
maps (primarily USA). The good news is that
there is a federal program that publishes digital
products online that will provide complete
national coverage. The bad news is that it is a
federal program, subject to man-power and
funding constraints, but it is a very good

start. The Internet is a source for many maps
of other countries. | have viewed geological
maps of Oman and even the Moon and Mars
online.

Geological and Geophysical Maps - Finding
The Map you need: Traditionally, one went to a
state bookstore to purchase a paper map
hoping it was still in print. The trend today is to
publish them online with free access!
Tennessee will no longer be printing maps in
advance. Maps that aren't online can be
purchased for $20 a map, printed straight from
a digital file.

"About.com” = the quick and easy solution for
links to state geological maps. About.com
presearches and assembles all types and
classes of information. If you go to their
Geology or Maps sections and poke around,
there are pages for state geological maps and
state geological organizations. There is also
with similar sources. They also list state
authorities and links to their websites. Once in
those websites, you may frequently find a free
downloadable map for the local area you are

looking for.
a?e g

'@he USGS has taken great steps to centralize
the search for geological maps.

Source: CFMS Feb. 2008 Newsletter
www.cfmsinc.org/ via Rochester Lapidary “The

Rockcollector” 04/08
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By - Dr. Bill Cordua
University Wisconsin - River Falls

People get confused about the differences
between silicon, silicate, silica and even
silicone. What is it exactly that we collect, cut
and polish?

Silicon is a chemical element, one of the 97
natural building blocks from which our minerals
are formed. A chemical element is a substance
that can't be subdivided into simple substances
without splitting atoms. Silicon is the second
most abundant element in the earth's crust,
making up about 27% of the average rock.
Silicon links up with oxygen (which makes up
55% of the earth's crust) to form the most
common suite of minerals, called silicates.
Quartz, feldspars, olivine, micas, thomsonite,
jadeite and prehnite are all silicates. There is
so much oxygen around that pure native silicon
is almost never found naturally.

Silica is a bit trickier concept. It refers to the
combination of silicon plus oxygen. The
mineral quartz is silica. But so are the minerals
tridymite, coesite, cristobalite and stishovite
which are mineral forms of silica that are stable
at high temperatures and pressures. All

these minerals are also silicates. In other
words, Quartz is a silicate made up of pure
silica. But feldspars contain sodium, aluminum,
potassium and calcium in addition to silicon
and oxygen. Thus, feldspars are silicates, but
they aren't pure silica. Geochemists also use
the term “silica” to refer to the overall silicon
and oxygen content of rocks. This is confusing,
but stems from the fact that in rock analysis
the sample is dissolved, the solution treated
and the amount of silicon present is
determined by precipitating it as silica.
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So, a geologist may say, “This rock is 48%
silica.” A rockhound will look at the rock and
say, “How can that be? | don't see any quartz
in it!” Both are right. The rock will not have the
mineral quartz because the silicon and oxygen
are tied up with other elements to make silicate
minerals like feldspar. It's a bit like looking

at a cake and saying, “l don't see any eggs in
there!” The eggs are cake ingredients but are
present now in different forms.

Now, what is silicone? It's a synthetic polymer
of silicon with carbon and oxygen that could be
in solid, liquid or gel form. It has all kinds of
medical uses, such as in antacids, artificial
joints, pacemakers and implants of various
notoriety, but is not, as far as anyone knows,
found in rocks.

Can pure silicone be found in nature? Yes,
rarely. Recently Russian geologists were
sampling gasses from Kudriavy volcano on the
Kamchatka Peninsula. Here they drove quartz
tubes into vents jetting out gasses of over

900 decrees C. Their tubes filled with minerals
precipitating from this gas. Among them were
pure silicon metal embedded in masses of
salts such as halite. The silicon formed crystals
up to 0.3 mm across. It was associated with
pure aluminum meta, Si-Al alloys and other
rare minerals. This find was unusual enough to
warrant a note in the prestigious science
journal, Nature.

So, unless you are in Russia sampling hot
volcanic gasses, you can be sure that what you
are finding are silica and silicates, but not
silicon or silicone.

Reference: Korzhinsky, M.A., et. al., 1995,
“Native Al and Si Formation”, Nature, Vol. 375,
P. 544

From Leaverite News via Rock Collector,
Rochester Lapidary 04/08 newsletter
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Mineralogical Society
of Arizona,

A Non Profit
Organization Founded
1935

www.azminerals.com

Purpose: To promote popular interest in the
various Earth Sciences, and particularly the
fields of Geology, Lapidary, Mineralogy, and
related subjects. ID badges are available from
the Treasurer.

Meetings: 7:00 p.m. at the Arizona Mining and
Mineral Museum, 1502 W. Washington,
Phoenix, AZ, on the second Friday of the
month, September through June (except
February, which is the third Friday.

Dues: Adults — Single Adults $12.00, Juniors
(18 yrs. and under) -$2.50, Families & Couples
- $20.00. Mail dues to Betty Deming at 2922
W. Claremont, Phoenix, AZ 85017
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The Mineralogical Society of Arizona is a
member of:

American Federation of Mineral Societies,
and the Rocky Mountain Federation of
Mineral Societies

EXCHANGE EDITORS: Please send all
newsletters to the return address listed
above.

Newsletter: Reprinting permission granted
with proper credit given. Unless otherwise
noted, articles are written by the Editor.
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