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GOLD -1 oz. - large crystals $3,500 - Caléveras
County, Calif.

GOLD—1.4 oz. mass, large crystals $3,200 - Ma-
dera County, Calif.

Kris

Wayne and Dona Leicht

332 Forest Avenue, # 8

Laguna Beach, Calif. 92651

(714) 494-7695

Hours: Wed.-Sat. 10:00-5:00
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GOLD on Quartz—$2,750 Crystal Mine, Angels
Camp, Calif.
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Since becoming editor | have often felt the need for a space
in which to keep readers informed on miscellaneous matters:
such items do not really fall into the category of an editonal,
nor can they easily be worked into the Letters column unless
someone writes in with just the right question. This new depart-
ment has therefore been created to open more direct communi-
cation between M.R. and its readers (especially when | can't
think of anything controversial to write for an editorial).

Perhaps it would be good to start off by pointing out some
of the changes | have been making in the magazine’s format, n
case readers have not already noticed. Beginning with Vol. 7,
No. 4, the line spacing has been changed to allow more lines of
type per page. Compare, for instance, page 133 (of No. 3) to
page 212 (of No. 5). Beginning with No. 6, the page margins have
been made narrower. T hese two changes now allow us to put as
much type on four pages as had formerly required five pages.
If an issue contains 30 pages of type, for instance, (excluding
photos, titles and ads) the format change will yield an extra 7-8
pages in that issue...enough for an additional article.

We have had some criticism for getting too fancy with type-
faces, so we are limiting that severely; the entire magazine text
will all be in the same typeface from now on, and we will strive
to keep titles elegant rather than gaudy. This is primarily a prob-
lem of restraining the graphics artists, who would go wild if we
let them.

After a considerable period of shopping around we now feel
we have found two printers (one for color issues, one for B&W)
who can produce reasonably high quality at a lower price than
we used to pay. With the help of this savings we now think that
M.R. can afford to go to 64 pages on a regular basis (up from 48).
This addition, coupled with the space-saving changes mentioned
above, should allow us to publish plenty of photos and sull pub-
lish more written information than ever before. Our readers
pay much of our production costs. and we want to be certain
that they receive their money’s worth.

I've mentioned this before, and will continue to repeatl i: we
want and need feedback from readers. Send us your opinions,
vour likes and dishikes, your suggestions for improvement. Both
John White and myself are very sensitive to letters from readers.
Just indicate that you would like your letter withheld from the
Letters column and it will remain private if you wish. We have
already solicited several articles suggested by readers, and have
made many adjustments and minor changes in response to
letters. Remember, we only have about 4000 subscribers, unlike
Lapidary Journal, for instance, with its 70,000 readers, so we
can alford to give much more attention and consideration to
each reader. And we do nor give preferential treatment to letters
from professionals or other groups...one subscription: one vote.

One caution: readers often assume that however an issue is
“slanted”, future issues will be more so. This is not true. It has
never been possible to accurately predict a future issue on the
basis of a past issue. Simply tell us what yvou like and don’t like,

and we will endeavor to maintain a good balance.

We knew Vol. 7, No. 5, was a fine issue, but none of us was
prepared for the overwhelming response! It has performed
superbly well for us in drawing new subscribers, and many of
our readers have taken advantage of our offer to send a compli-
mentary copy to anyone they choose for just $1. That offer s
still good for any 1ssue you would like sent. Why not send friends
a copy ol the Colorado ssue” A card will be enclosed in your
name. Furthermore, it appears that many readers have been
showing their copies to Irnends because many new subscribers
are requesting that their subscription start with Vol. 7, No. 5,
even though the coded M.R. address indicates they are not
responding to cne of our ads in other magazines. So we can
tell that our readers are helping us to increase subscriptions and
we appreciate it very much.

Here's another way that readers can help the Record: pester
your local mineral dealer to take an ad. if he hasn’t one already.
Ad revenues are important to us, but also remember that the
Record performs a service for all dealers: it stimulates collectors
and keeps their interest alive and active. The Record also pub-
licizes new mineral discoveries in “What's New in Minerals”™
at no cost to dealers; discoveries are often dispersed through
many dealers, some of whom do not even advertise with us.
The Record does a great service for the mineral business; the
advertisers we do carry are essential to our existence, and de-
serve our readers’ appreciation, There is also the fact, of course,
that Record subscribers are, for the most part, exceptionally
active buyers, and Record ads are therefore very productive
for advertisers. Your dealer would no doubt be impressed if
several of his customers pointed these facts out to him.

Beginning with the previous issue, we have introduced an
index to advertisers at the end of each issue. To make it espe-
cially handy, we have included their telephone numbers in the
index: this should make it easier to find and contact dealers
whenever the buying mood strikes.

If you have $150, what will it buy? A fine minmature? Thirty
pizzas! Hall of Goldschmidt's Atzlas der Kristallformen? Yes,
but it will also buy something even better: a /ifetime subscription
to the Mineralogical Record. We've checked with some other
magazines, and they feel that 15 years paid in advance will
amount to a lifetime subscription if interest is figured in, so that's
good enough for us. Try it and never get a subscription renewal
notice again! Vic Yount was the first to buy a lifetime subscrip-
tion, and he still wondered how we could do it, “Simple”, 1 said:
“when the 15 years are up we just have someone push you off a
chiff.”

['he issue after next will be our long-awaited Tsumeb issue...but
you can expect something unusual in your mailbox. It won't look
exactly hike a regular issue of M.R., so pay attention to the credits
or you might not even recognize it as Vol. 8, No. 3. Beyond that
I will let it remain a surprise.

Two future issues we have planned and virtually completed
are a Pegmatite Issue (possibly the first in a series of pegmatite
issues) and an entire issue devoted to California minerals and
localities. We would particularly like to do the California Issue

in color, if we can obtain a benefactor for the extra expenses.

Our color budget for the year will be spent on the Tsumeb issue.

We are also entertaining suggestions for the next edition of
the Glossary of Mineral Species (planned for 1979), so send
your thoughts to us or Michael Fleischer (¢/o M.R.).

A variety of other projects and special issues are in progress.
but we still need reader support. The more our readers do for
us, the more we can do for them. So get involved; the Record is
vour magazine.

W.E.W,
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THIRD JOINT MSA-FM MEETING AND SYMPOSIUM
Tucson, Arizona
February 13-14, 1977
“CRYSTAL GROWTH AND HABIT™
In February of 1974 and 1976 joint meetings of the Mineral-
ogical Society of America-Friends of Mineralogy were held in
Tucson, Arizona in conjunction with the Annual Tucson Gem

and Mineral Show. Last year's MSA-FM symposium on the “Crys-

tal Chemistry and Paragenesis of the Gem Minerals™ was so suc-
cessful that the organizing committee has scheduled a third joint
MSA-FM meeting and symposium to be held on February 13-14,
1977, in Tucson, Arizona.

The topic chosen for this year's symposium is “Crystal Growth
and Habit.” Dr. Kurt Nassau of Bell Laboratories will present the
keynote address on the topic “Gems: Science, Beauty and De-
ception.” Twenty-four titles have been solicited for the technical
sessions which include Session I on crystal growth, morphology
and compositional vanations of minerals, natural and synthetic
(12 papers) and Session Il on general topics (12 papers). Each
presentation shall be 30 minutes in length with an additional 10
minutes for discussion.

Because of the mixture of professional and non-professional
mineralogists that will attend these technical sessions, general
papers have been favored over highly specialized ones. Topics
concerning crystal growth, chemical zonation, crystal morpho-
logy, the genesis of twinned crystals, and the occurrence and
genesis of crystals of varied and unusual habit will be discussed.
Advance registration

Because of heavy attendance at the concurrent Tucson Gem
and Mineral Show, prospective attendants of the Mineralogical
Society of America-Friends of Mineralogy Third Joint Meeting
are urged to request advance registration. The necessary forms
can be obtained by writing to:

Dr. Authur Roe, General Chairman

MSA-FM Third Joint Meeting

Arizona-Sonora Desert Museum

Post Office Box 5607

Tucson, Arizona 85703
Micromount symposium

There will be a micromount symposium Monday night, Neal
Yedlin chairman. No special registration is required for the mi-
cromount symposium.

FM Portland Symposium

Friends of Mineralogy, Region 12, Pacific Northwest, spon-
sored its Second Annual Mineral Symposium October 1-2, 1976,
at the Sheraton Motor Motel, Portland, Oregon. The theme of
the symposium was “PEGMATITES".

The symposium opened informally on Friday evening, October
Ist, with a “no-host™ social gathering. The purpose of this in-
formal get-together was to permit F.M. members to renew ac-
quaintances, visit, and to browse over the minerals on display
by the three dealers who were in attendance.
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The symposium opened officially on Saturday morning,
October 2nd, when Bob Smith, Master of Ceremonies, intro-
duced Fred Pough, noted author and mineralogist. Dr. Pough
covered his topic. “Pegmatites,” in a very well condensed and
effective manner, giving a clear description of the various types
of pegmatites and the various minerals that could be expected
to be found in each type. Bill Roberts, co-author of “The En-
cyclopedia of Minerals,” was the second speaker on the program
His topic, “Pegmatite Minerals of the Black Hills, South Dakota,”
was accompanied by a line set of shdes showing many ol the
rarer and unusual phosphate minerals found in that area. Nexi
on the program was Anthony Kampl, from the University of

Chicago, who gave a very informative discussion, also accom-
panied with slides, of “The Pegmatite Minerals of Palermo, New
Hampshire.” The last speaker, Richard Jahns from Stanford
University, noted for his knowledge of pegmatites and peg-

matite minerals, presented an outstanding lecture on “Pockel
Pegmatites of Southern California.” This was a most interesting
lecture with slides of some of the more interesting gem minerals
which occur in this area.

This concluded the Second Annual Mineral Symposium held
by the Friends of Mineralogy in the Pacific Northwest. It was
a success, as was the original symposium, and for the second
time enough income was generated from this event to cover
all costs. This particular symposium cost just over $1.600. For
other regions interested in having a similar affair, the costs were
as follows:

Speakers’ travel expenses (4) 8(X)

Speakers rooms & meals (4) 260

Printing, postage &advertising 240

Security guard 60

Sheraton costs: hospitality roem,

collee, elc. 240)

Total $1.600

The F.M. membership is rather low, fluctuating between 40 and
) active members. Consequently, registrations were set at $9.00
per person and $100 per dealer with a maximum of three dealers.
Only 79 registrations were accounted for, instead of the 120-125
which had been anticipated, so that the income from the dealers
plus registrations totaled only a shght amount over $1.000

I'he balance of the finances came from the mineral auction
which was held in conjunction with the symposium. Each F.M.
member donated one or more specimens and the auction was
held as part of the program during the day. The annual auction
this year was very helpful in that it brought over $550 and was
largely responsible for helping to cover the remaining costs ol
the symposium.

Arrangements are now under way for the 3rd Annual Sym-
posium. The enthusiasm and interest which the first two sym
posia generated is responsible for the optimism that now prevails
in our membership and is why our region anticipates a bigger,
better and more interesting symposium in 1977. The topic will be
of interest to all those who are mineralogically oriented and the
speakers will continue to be of the quality that has prevailed in
the past.

Because these symposiums are educationally oriented, are
directed toward collectors and are attended primanly by people
interested in minerals, they seem to generate more enjoyment
and satisfaction than a normal gem and mineral show

Friends of Mineralogy in the Pacific Northwest is now making
plans with the intent that eventually its symposium will become
a well-known national event not to be missed by anyvone who is
seriously interested in minerals. Maybe you should plan to attend
next October. Don’t miss a good program!

MIKE GROBEN




FAMOUS MINERAL LOCALITIES:

PRINCE OF WALES ISLAND,

ALASKA

by
Peter B. Leavens, Department of Geology,
University of Delaware, Newark, Del. 19711
and
Richard W. Thomssen, 1077 Riverside Dr.,
Apt. 64, Reno, Nev. 89503
Introduction

The Copper Mountain mining district, Prince of Wales Island,
Alaska, was active from 1902 until 1923 (Wright, 1915; Kennedy,
1953); since then there has been no production. The major mine
in the district, the Jumbo, prmluv.:-:d SN tons of copper, about
one week's output of the great open pit copper mine at Bingham,
Utah. Recently there has been some prospecting and drilling in
the Jumbo mine area for possible low-grade ores.

This small isolated mining district (Fig. 1) is one of the great
mineral localities of the world. The large, brilliant, greenish-
black crystals of epidote found there are equalled only by the
epidote from the extinct locahity at Untersulzbach in Austria
(Palache, 1902). The region around the Jumbo mine has pro-
duced matrix specimens and clusters of epidote crystals as well
as good adularia. The diggings on Green Monster Mountain,
several miles away, are most famous for large single crystals,
although groups are found there too. In 1935 an expedition led
by Arthur Montgomery and Edwin Over collected many fine
specimens ( Montgomery, 1937).

The National Geographic Society funds many expeditions
which do not yield articles for their magazine: in 1967 they sup-
ported a Smithsonian Institution expedition to Prince of Wales
Island for mineralogical field work (Leavens, 1972). George
Switzer of the Smithsonian was the principal investigator. The
authors, along with Douglas Toland, then an undergraduate at
the University of Delaware, were the field party. We were on
Prince of Wales Island for two months, from June 18 to August
17

It is important to note that although Prince of Wales Island is

part of Tongass National Forest, the mines and mineral deposits,

including the epidotz pockets, are on patented claims, that is,
private property, and that unauthorized collecting is illegal.
Setting

Prince of Wales Island is in the Alexander Archipelago of
the southeastern panhandle of Alaska, just north of the Canadian
border | |I'-._‘ 2. 3). The (-UPPL'T Mountain district is in the south-
ern part ol the island, at the head ol Hetta Inlet, a narrow fjord
which stretches some 25 km to Cordova Bay. Sixty-five km to
the east of Copper Mountain is Ketchikan, one of the larger
cities in Alaska, with a population of 7000 (1970 census): the
Indian village of Hyadberg is 25 km distant by water. The small
towns of Sulzer and Coppermount, and extensive mining con-
struction including an aerial tram and an ore loading dock. were
built in the district in mining days. but these are abandoned
and collapsed now. Epidote specimens labeled Sulzer in old
collections probably came from the skarn on Green Monster
Mountain, about 8 km distant. A few of these are even labeled
Ketchikan,

T'he topography is extremely steep and rugged (Fig. 4). The
top of Copper Mountain, 12063 m, is about 3 km from Hetta Inlet,

Lake Josephine and the other high lakes in the district were
carved by glaciers only a few thousand years ago. The Jumbo
mine is perched on the wall of a glacial cirque, Jumbo Basin,
and near the mine and around the collecting localities on Green
Monster Mountain slopes average about 40°, as steep as a house
rool.

The climate 1s mild and wet; most of the time it 1s ramning.
Our log shows that it rained every day between June 30 and July
20, and most days it rained lightly but constantly. The mountains
catch low clouds and much more rain falls in the area of the
mine than in the valley below.

The vegetation is very lush. On the valley floors is a forest
of alder. hemlock, spruce, and cedar. Some of the spruce trees
are nearly 2 m in diameter, although logging operations in the
past few years have removed most of these. On slopes the trees
thin out and timberline is about 450 m, about the altitude of the
Jumbo mine. Above timberline is a thick scrub of alder, willow,
and other brush. This gives way at about 550 m to Alpine mead-
ow with mosses, small growth, and a few stunted trees. Above
900 m extensive snow fields persist throughout the summer on
the flanks of Copper Mountain (1203 m) and Mount Jumbo
(1056 m).

In summary, if you can imagine digging through bushy hedge
on a steep roof in the spring rain, that is what we spent our sum-
mer doing. Good days come in stretches of four or five between
storms. Clear days are magnificent, warm but mild. However,
on such days the bugs come out. We counted at least eight kinds
of biters. The worst were not the three kinds of mosquitos but
the black fhes, which have an anesthetic and anticoagulant n
their saliva - you don't know that you've been bitten until you
notice that you are bleeding. The itching, which is terrific, starts
later.

Access

The district may be reached most easily by pontoon-equipped
airplane or by kelicopter. Landing on the glacial lakes or moun-
tain siopes is dangerous in windy or rainy weather: that is, most
of the time. We were detained five days beyond our scheduled
departure iime by a storm, and ended up on a diet heavy on
hard candy for a day or two when our food ran low,

I'he diggings on Green Monster Mountain are the easier to
get 10. Lee Myers of Wrangall, Alaska, has the rights to dig there.
I'here is a ranger cabin on Lake Josephine which can be reserved
for a lew days, and the diggings are about an hour’s climb.

Getting to the Jumbo mine area is more difficult. We landed
cn Hetta Inlet and hiked up. We were able to rebuild a partly
collapsed tent-cabin left by prospectors the vear before, and
we stayed in that much of the time. It has now been destroved
by the heavy winter storms.

General Geology

I'he layered rocks of the Copper Mountain district are cal-
careous schists, marbles with interbedded slaty and schistose
members, quartz mica schists, and greenstones (Wright, 1915).
Buidington and Chapin (1929) considered these rocks part of
the Wales group of pre-Silurian age, The rocks are metamor-
phosed and intensely folded. Structurally, they occupy the core
of the Prince of Wales-Kuiu anticlinorium, a great structural
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Figure I. Copper Mountain from the lower slopes of Green Monster Figure 2. Index map of Alaska (from Kennedy, 1953).
Mountain overlooking Lake Josephine on a rare clear day.

arch which trends northwest several hundred miles through the
Alaska coastal islands.
In the Copper Mountain district, a large igneous stock and
several satellites of lower Cretaceous age cut the Wales group.
I'he stocks are predominately granodiorite, but are composite
and include rocks ranging from quartz gabbro to syenite (Ken-
nedy, 1953). The folded rocks have been further deformed by
the intrusion of the stocks and in the Jumbo Basin area axes of .
Figure 3. (left) Prince ol Wales Island, with the Copper Mountain
district shaded (from Kennedy, 1953).
Figure 4. (below) Topographic map of Copper Mountain and
vicinity (from Wright, 1915).

folds trend generally parallel to the contact between the intru-
sion and the metamorphosed sediments (Kennedy, 1953).
Aureoles or skarns ol contact-metasomatic minerals have
formed in the marbles and calcareous schist beds at the contacts
with the intrusions. Locally the intrusions are so altered by as-
similated marble that they form part of the skarn (Fig. 5). Small
dikes with compositions ranging from granite to basalt and
lamprophyre (a rock composed largely of coarse-grained augite)

cut the layered rocks and aureoles. Some of these dikes were
affected by the contact-metasomatic activity and therefore pre-
date it: others are unaffected and therefore younger.

Jumbo Mine Area
On the west flark of Copper Mountain there is exposed a
3 km long roof pendant or inclusion of marbie and schist which

was enguifed by the granodiorite. Skarn s very well developed
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Figure 5. (top) Copper Mountain during mining days, showing
the ore-loading dock, aerial tram, and mine dump (white patch
at left center), with overprint of geology. The igneous rock is

labeled diorite, although predominately granodiorite (from
Wright, 1915).

Figure 6. (middle) A large pocket at about 1000 m altitude in
calcareous schists. The authors. Don’t say you weren’t warned.

Figure 7. (bottom) Adularia. Copper Mountain, above the Jumbo
mine. Maximum length 23 cm.

in a limestone-rich nose of this inclusion and in calcareous schists
on the high slopes of Copper Mountain. Here silicon, aluminum,
and iron diffusing from the magma of the stock reacted with the
limestones and schists to form skarns rich in andradite-grossular
garnet (CagFe,Al);Si1;0,,), with magnetite, diopside, epidote,
and uralite (amphibole pseudomorphs after diopside).

In the skarn, diopside 1s the earliest mineral to have formed.
It is extensively replaced by uralite and garnet. Garnet is the
dominant mineral in the skarn zone and, according to Kennedy
(1953), constitutes about 80% of the silicates. The garnets are
typically zoned. Lighter colored zones are higher in alumina
(more grossular-rich) than darker, red or green zones. Table |
gives microprobe analyses of andradite from a small cut above
the main pit of the Jumbo mine. The garnets, up to 7 cm in dia-
meter, are dark olive green and are composed of many thin
shells which can be spalled off, like the layers of an onion. Under
the microscope the garnet shows minor hematite inclusions
and strong color zoning. The analyzed portions are almost pure
andradite.

Outside the aureole the limestone has been extensively re-
crystallized to coarse-textured marble. Lenses of partly replaced
and unreplaced marble are present within the aureole. The
igneous rocks have been altered as well, and locally both the
intrusive stock and small dikes are converted to albite and epr-
dote.

The calcareous schists of the roof pendant, which are well
exposed on the high slopes of Copper Mountain, have been
extensively altered to garnet-rich rock with quartz, epidote,
uralite, adularia, specular hematite and scapolite. This rock is
quite porous and contains pockets large enough to crawl into
or even sit in (Fig. 6). The size of the pockets suggests that con-
siderable removal of material took place during pocket min-
eralization, although some show remnants of calcite filling, and
all the pockets may originally have been filled with massive
calcite.

Adularia crystals, from 0.5 to 5 cm in maximum dimension,
are common in some of the pockets (Fig. 7). The crystals, al-
though fresh, are not as translucent as those from the Alps. Many
of the crystals are twinned according to the Baveno law. Ac-
tinolite and epidote are minor accessories.

Mher pockets are guite different in their mineralogy, pre-
sumably reflecting differences in wall-rock composition. Andra-
dite is the dominant species in most of these pockets. One large
pocket contained crusts of dark green andradite, with adularia,
quartz—some Japan-law twins—and pyrite cubes up to 4 cm
on an edge (Fig. 8). The pyrite is now altered to goethite. Al-
though pyrite was abundant in this pocket, sulfides were not
seen 1n any quantity in the other pockets.

Pockets of adularia crystals, usually with well-formed uralite,
were uncovered in several places within the northwest zone
(discussed below) in the Jumbo mine area. The crystals range
up to 25 cm parallel to [001]. A few pseudomorphs of epidote
after adulana were found here. The largest pocket was nearly
filled with calcite. Whether other pockets, now open, uriginaii}'
had calcite fillings is impossible to tell. In the vicinity of the
mine the largest adularia crystals and pockets were found in
proximity to the granodiorite skarn: a non-calcareous environ-
ment may have favored their formation.

Massive skarns dominated by garnet and diopside, like the
ones in the Copper Mountain district, are common at the con-
tacts between igneous intrusions and calcareous rocks. The
skarn at Stanley Butte, Graham County, Arizona, produces
pocket groups of andradite very much like the ones from Copper
Mountain. The magnetite ore bodies at French Creek, Cornwall,
and Morgantown, Pennsylvania, formed at the contacts between
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Figure 8. (left) Altered pyrite, with minor quartz and adularia, from the pocket
shown in Fig. 6. Maximum width 12 cm.
Figure 9. (below) The occurrence of ilvaite in the Jumbo mine.

—— —_— ——— -

Figure 10. (above) Zones ol epidote pockets in the Jumbo
mine area.

Figure 11. (middle right) Epidote crystals from the 1570-foot
level, Jumbo mine. Maximum length 15 cm.

Figure 12, (right) Epidote with calcite and quartz - note Japan
twin, Green Monster Mountain. Natural Size. The crystal on
the right is twinned, the one on the lower left untwinned and
shows a healed fracture.
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Figure 13. (above) Epidote and quartz enclosing byssolite,
Green Monster Mountain. Length of specimen 16 cm.

Figure 4. (right) Large epidote crystal in place. Green Mon-
ster Mountain. Note the dirt and plant rootlets and the frac-
tured and decomposed garnet of the pocket wall.

diabase and marble, and contain andradite, epidote, diopside.,
and actinolite in addition to the magnetite. Bateman (1951) and
Park and MacDiarmud (1970) give additional examples. One
charactenstic of skarns of this kind is that they contain much
more iron than either the igneous rock or the marble, but there
1S no satisfactory explanation for this enrichment.

Later sclutions emanating from the stock replaced the silicates
of the skarn with chalcopyrite and other sulfides. Ore bodies
of this type in skarns are fairly common, although most are
rather small. The lead-zinc ores of the Santa Rita district, New
Mexico, are an example. and others are given in the references
cited above. The l.lL‘[‘ln*-.iliHll of the (_H[‘I'[]CI' Mountain district
ores was structurally controlled: the richest deposits were lormed
at the nose of the Copper Mountain roof pendant. Kennedy
(1955) notes that chalcopyrite i1s concentrated in two sets ol
fractures which cut the skarn zone in this nose. One set strikes
about N 20° W and dips at low angles to the east: the other
strikes about N 70° W and dips steeply to the north. The major
ore body was irregular in shape and strikes about N 45° W, It
was situated near the contact between skarn and marble; some
lenses and veins of chalcopyrite extend into the marble. In ad-
dition to chalcopyrite, the ore includes minor molybdenite.
pyrite, pyrrhotite. and sphaierite.

I'he high-grade ore of the Jumbo deposit is almost completely
mined out. and reserves appear small. At the southeast end of

the large open stope in the Jumbo mine. a patch of ore was left

on the mine wall. In it, garnet is replaced by chalcopyrite and
pyrite, It appears that certain zones within the garnets were
more favorable to replacement than others. 1he remnant zones
are generally of hight color, indicating a high alumina (grossular)
content: presumably the replaced zones were those high in iron
(andradite). Crude crystals of ilvaite, CaFe, ?Fe*S5i,04 OH),
ranging up to 20 cm in length are found near the partly replaced
garnets in this portion of the skarn. The spatial relationships
of the various minerals are shown in Figure 9. llvaite occurs
within coarse calcite outside the garnet skarns; either (1) it is
contemporaneous with the garnet but formed at a slightly lower
temperature or (2) it is contemporaneous with the sulfides, which
seems unlikely, as it would require that ilvaite, with trivalent
iron, be forming as the trivalent iron in andradite was reduced
to divalent iron for the sulfides, or (3) ilvaite postdates the sul-
fides. which would explain why it was not replaced by sullides.
Microprobe analysis of this ilvaite (Table 1) shows that it con-
forms closely to the established formula.

Epidote is locally an abundant mineral in the skarn around
the Jumbo mine. According to Kennedy (1953) epidote occurs
as irregular grains and clots replacing garnet, as clusters ol
radiating crystals with quartz and calcite, and as large crystals
in pockets. The first two modes are normal for epidote in skarns
and are found in many contact metamorphic deposits, but the
third mode appears unique, although similar in many respects
to Alpine vein deposits. It is these pockets which have produced
the magnificent epidote specimens for which Prince of Wales
Island 1s so famous. Groups 25 cm across, composed of lustrous
crystals with individuals up to 10 cm long, are preserved in the
Smithsonian Institution collections. These groups were col
lected by the 1935 expedition; our luck was not as good. The
pockets are very sporadic and irregular, despite the distribution
patterns suggested below. Also, Ed Over blasted many feet of
rubble over the richest collecting area when he left.

['he epidote pockets have rims of punky, decomposed garnet
quite unhike garnet in the more typical skarn zone pockets, which
15 fresh looking and euhedral. These pockets have clearly formed
irom the action of hydrothermal fluids on the garnet skarn, and

are thus later than the skarn uself. Associated minerals include
quartz, albite. actinolite, titanite. stulbite, and sericite. Some
epidote pockets were found within a few feet of malic dikes,
suggesting a genetic relationship between them. We studied a
diabase dike which cuts the skarn in a creek bed immediately
east of the ilvaite occurrence. The dike i1s approximately 25 ¢m
thick and, though offset by minor faults, can be traced for 25

meters. Its strike is northeasterly parallel to transverse fractures
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in the Jumbo anticline. Several epidote pockets occur along the
trend of the dike. A sample was taken from the dike about two
meters northeast of one epidote pocket. In thin section this rock
is unaltered diabase. However, megascopically, as the epidote
pocket is approached from about '2 metre away, the dike rock
becomes progressively altered to a fibrous green amphibole,
Within the pocket, the amphibole 1s well crystallized as actino
lite (variety amianthus or byssolite) with epidote.

We conclude that the dikes associated with the epidote
pockets are yvounger than the contact-metamorphism and the
granodiorite stock, and that they are the most likely source ol
the hydrothermal fluids which produced the pockets.

In the Jumbo mine area, two rather distinct zones of epidote
pockets were distinguished on the basis of crystal habit, although
an intermediate band relatively barren of pockets also served
O separale the two zones. The trend of the zones ll:i}:. 10) 1s
northeasterly, and they are both approximately 50 m wide.

The northwest zone is characterized by pockets containing
prismatic, twinned epidote crystals elongate parallel to [010].
Faces in the [010] zone of both members of the twin (twin plane
(100}) are equally developed resulting in crystals with a pseudo-
hexagonal cross-section parallel to {010). In addition, coars=
bladed actinolite and radiate clusters of a micaceous mineral
are frequently intergrown with the epidote crystals.

The southeast zone is characterized by epidote pockets con-
taining both twinned and untwinned crystals with a flattened
prismatic habit. The crystals are elongate parallel to (010] and
are deeply striated to the point of appearing composite in this
zone. Fibrous actinolite (byssolite) and tiny stilbite crystals are
common associates of the epidote crystals in the southwest zone,
Quartz and calcite crystals are ubiquitous to both zones, though
calcite 1s commonly leached in pockets exposed at the surface.

Within the mine, two epidote pockets were seen in the long
southernmost tunnel of the 1570-foot level. Both are shown,
although not identified, on Kennedy's map of the mine (Ken
nedy. 1953, plate 7). The more northern pocket would lie in
the southeast zone defined above. The crystals are bladed, and
elongated parallel to [010]. Most of the crystals have pale, yellow-
brown terminations, indicating low iron content. Accessories
include minor albite, quartz, and stilbite, which coats broken
surfaces of some of the epidote crystals, showing that it was
deposited alter some episode of fracturing. The southern pocket
is outside the zone defined above, but the habit of the crystals
conforms to it. The crystals, in thick coatings, average about
1.5 cm long and are exceptionally brilliant (Fig. 11). Neither of
the zones i1s sharp and even within a zone individual pockets
show distinctive features.

The epidote pockets or vugs are generally spherical to lensoid
in shape with the long axes running roughly northeast parallel
to the strike of associated dikes and the pocket zones. Since
this direction is also parallel to the transverse fractures, a tension
direction, circulation for solutions associated with the dikes
would be favored along these fractures. Alpine veins or clefts
typically occur as flattened pockets whose long axes are perpen-
dicular to the schistosity of the enclosing rocks. These clefis
are tension breaks and, to that extent, compare structurally
with the transverse fractures in the Jumbo anticline,

Parker (1960) and Weibel (1966) note that epidote is commonly
found in Alpine clefts associated with amphibolitic rocks, where
It occurs charactenstically with byssolite. These authors point
out that the assemblages in the clefts show a dependence on the
surrounding rock. and, indeed. the material composing the cleft
minerals is demonstrably derived from the country rock. The
epidote pockets of Prince of Wales Island are like the Alpine
clefts in this respect also.
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Green Monster Mountain Area

Five kilometres east of the Jumbo mine, on the southwest
slope of Green Monster Mountain, 1s a second area ol eprdote
pockets within a garnet-diopside skarn zone, formed along the
eastern margin of the Copper Mountain stock. The association
of late dikes and epidote pockets is apparent here, t0o. The
northwest strike of the dikes is parallel 1o the trend of the skarn
zone, which is nearly 100 m wide at this locality.

I'he epidote pockets are strung out along the trend of the
dikes, which are generally altered to a fibrous amphibole. Thin
stringers. 2-10 cm thick. of coarsely cleavable epidote connect
the pockets. Most pockets contain twinned epidote crystals
showing a wide vanance mm habit from prismatic elongate on
1010]) to square tabular on [100). Adjacent pockets separated
by as little as 25 cm of massive epidote have crystals of different
habit. These epidote pockets are characterized by sceptered
quartz crystals with phantom inclusions of white to pink clay
and byssolite. Pyrite crystals partly altered to himonite are a
relatively common associate of epidote.

Superposition relations among the three main minerals found
in the pockets yields the paragenetic sequence: epidote, actuno
lite variety byssolite, quartz. Pseudomorphs of the amphibole
after cplduh‘ LT'_\‘\[&II'\ were common in several areas. Most ol
the phantoms in the quartz crystals are byssolite. In one pocket
quartz crystals with four distinct periods of growth were found.
Here the earliest-formed quartz is full of byssolite, which be-
comes progressively less abundant with each successive stage
until the last is completely free of included matenal.

Crystals within the pockets are generally large (Fig. 11, 12)
Single epidote crystals over 10 cm long and weighing more than
| kg were found in three of the pockets. Table 1 gives a chemical
analysis of large epidote crystals from Green Monster Mountain
Thin sections of these crystals show strong color zoning, pre-
sumably indicating compositional variation. The analysis is for
the bulk composition, which closely approximates Ca,AlFe
(S10,)40H).

Unfortunately, from the collector’s point of view, most of the
crystals occur detached from matrix and embedded within a
dark brown, organic-rich mud invaded by plant roots (Fig. 14).
Many ol the crystals separated from the pocket walls during
mineralization. The walls themselves are typically badly altered.
punky garnet, which could hardly provide a sound matrix. Also,
many of the crystals show healing, or later growth over broken
surfaces. Quartz crystals grow over some of the breakage: some
cement a breccia of shattered epidote; others grow on broken
surfaces of epidote crystals. The epidote crystals and groups
were further broken by frost wedging and root penetration, both
of which are active on the steep. open slopes of the pocket area
These breaks are not healed. A number of twinned crystals are
broken along the two intersecting [001] cleavage planes, showing
In some cases a notch in the crystal

A number of epitaxial growths of quartz on epidote were col
lected, with the c-axis of the quartz crystal parallel the b-axis ol
the epidote.

Formation of the Epidote Pockets

I'he pockets containing epidote are late hydrothermal altera
tions of the garnet skarn and late dikes which lollow tension
fissures in the skarn. They are quite unlike the earher, garnet
bearing pockets which are found throughout the skarn

I'he major difference in the genesis of the two kinds of pockets
1s almost certainly their temperatures of formation. The garnet
bearing pockets formed under conditions of the hornblende
hornfels facies, at temperatures in excess of 400°C; the epidote-
rich pockets formed under conditions typical of the albite-
epidote hornfels facies, with temperatures in the range 250°C




Figure a. (top left) Epidote, Copper Mountain, Prince of Wales Island,
Alaska, Dark green: 3.2 cm tall, Smithsonian specimen 126452,

Figure b. (top right) Epidote on quartz, Prince of Wales Island, Alaska.
Blackish green, large crystal is 2.3 cm long. Smithsonian specimen 126653.

Figure c. (bottom left) Epidote, doubly terminated, Copper Mountain,
Prince of Wales Island, Alaska. Greenish black, 5.5 cm wide, Smithsonian
specimen 123649,

Figure d. (bottom right) Quartz (Japan-law twins) on epidote, Green Mon-
ster Mountain. Prince of Wales Island, Alaska. The large twin is 3 cm
across, Smithsonian specimen 126654.

WEW

to 400°C. Toward the end of pocket formation, temperatures
were even lower, for stilbite, a relatively low temperature zeolite,
1s found encrusted on the epidote in some pockets. The reactions
to produce epidote from andradite-grossular garnet are fairly
simple. as their formulas are similar: garnet Cag ke, Al S51;0,,.
epidote CajAl, Fe)Si;O0OH). If no Fe or Al is introduced,
some Ca and silica must be carrnied ofl in solution or precipitated
as calcite and quartz. Certainly some solution took place to
produce open pockets

Somewhat similar pockets have been found at other localities.

['he most famous is Untersulzbach in the Austrian Alps, where

the crystals occurred in crevices in an epidote schist, associated
with byssolite, adulana, and apatite. At Cornog. Pennsylvania,
veins in an amphibolite uncovered during quarrying in the 1960's

vielded byssolite. crystals of clinozoisite or low-iron epidote

[l

WEW

up to 10 cm, axinite, and apatite. A third occurrence, not quite
as similar, is at Centreville, Virginia, where a pipe of prehnite,
with apophyllite (perhaps the finest in the world), byssolite,
minor clinozoisite and sphene, developed in a diabase sill by the
action of hydrothermal waters generated by the diabase. The
minerals present, especially the abundant prehnite, suggest a
temperature of formation less than 250°C.,

by analogy with
metamorphic rocks. Small diabase dikes cut the garnet skarn in
the vicinity of the epidote pockets on Prince of Wales Island
and. as noted above. we believe that these are the source ol the
hydrothermal solutions which produced the pockets. This pro-
posed origin explains the features of the Prince of Wales Island
occurrence, including the fact that it is essentially unique

At the crest of Green Monster Mountain, an entirely different

kind of skarn is exposed. It contains few iron-rich minerals, but
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Figure e. (below) Epidote, greenish black, with quartz, Copper Mountain, Prince
of Wales Island, Alaska. The group is 8 cm across, Smithsonian specimen R7782.

Figure f. (right) Epidote twin on quartz, Prince of Wales Island, Alaska. Greenish
black, the twinned crystal is 1.7 cm wide (notice twin boundary on front face),
Smithsonian specimen B8838,

1s composed predominately of magnesium and calcium silicates,
primarily forsterite, diopside, and monticellite. It was formed
by the metasomatism of Si, minor Al, and possibly Mg from a
small granitic stock into the surrounding marble, with movement
of Ca from the marble into the igneous rock. This is a Crestmore,
California, type skarn, and like the Crestmore skarn, it shows a
distinct zoming: altered igneous rock, diopside skarn, a zone
characterized by the minerals diopside, forsterite, calcite, spinel,
talc, and xanthophyllite, an outer zone characterized by montr
cellite and xanthophyllite, and a zone of slightly altered brucite
marbles with minor spinel and forsterite.

The grade of metamorphism is apparently not as high here as
at Crestmore, since such high grade minerals as tilleyite, spurrite,
and merwinite, which occur at Crestmore, were not found at
Green Monster. However, exposure is somewhat limited, and
excavation or just careful searching might well reveal some ol
these species. This kind of skarn is generally considered to be
the highest temperature kind: however, the Green Monster
stock is smaller, and more felsic than the Copper Mountain
stock: it 1s probable that temperatures around it were lower than
around the Copper Mountain stock, and that the formation of
this zoned skarn represents conditions of low pressure at mod
erate temperature rather than high temperatures as compared
to the garnet-rich skarn of the Copper Mountain stock.

Although this deposit yvields a number of rare and interesting
minerals, the only dramatic specimens we collected are thumb-
nails ol chintonite. One seam yielded deep green, flowerlike
crystal aggregates up to 2 cm across. WEW

['his 1s wild country still. Toward evening on one of our last Figure g. Epidote with gquartz, Copper Mountain, Prince ol
_ : ] J P q Ppe
days there, one of us (P.B.L) was collecting in the rain, alone, Wales Island, Alaska. Greenish black, 7 cm tall, Smithsonian
. _ _ ; . 77
when a chorus of vapping and howling started on the shore ol specimen 116774,

Summit Lake, far below. There are lew places where one can
hear wolves still; we hope this remains one of them.
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DENNY

MOUNTAIN

by Lanny R. Ream
P.O. Box 1336
Cedar City, Utah 84720
INTRODUCTION

The quartz and iron-rich skarn on the west side of Denny
Mountain is possibly the greatest quartz-producing locality in
Washington state. This deposit, which has been producing fine
specimens for several decades, is well known to most Washing-
ton collectors. Of particular interest 1s a zone ol numerous vugs
in a skarin In a narrow, steep-sided canyon. Large quartz crystals
over 30 cm in length, along with amethyst scepters and Japan-law
twins, have been collected at this locality.

The deposit was lirst discovered and staked as a mining claim
for iron and copper at the turn of the century by members of
the Denny family. Denny iron claims, numbers 37 to 45, cover
the area ol interest and several magnetite occurrences to the
south. Presently the surface rights of the claims belong to the
U.S. Forest Service, but the mineral rights remain in private
hands and have been leased to two collectors from Seattle. Col-
lecting by individuals is allowed on a noncommercial basis.

Although the deposit 1s only an hour's drive east of Seattle
on Interstate 90, access 1s difficult. To reach the t’i:,"[\l'l'\ﬂ a col-

14

Figure I. (left) Amethyst scepter on white quartz: the inclusions
in the amethyst are crystals ol goethite and lepidocrocite which
give the amethyst a reddish internal sparkle leading to the nick-
name “strawberry quartz”. Smithsonian specimen, about 5.5
cm tall.

lector must take the Denny Creek exit and follow the narrow
road to the Melakwa Lake Trail. For those in :._fl'lt'l'ti condition,
it i1s about a 45 minute hike to the canvon that contains the skarn.
Another 20 minutes is required to hike up the canyon or the
trail on the north side of the canyon to reach the main collecting
area.

['he collecting area is only a few miles west of the crest of the
Cascade Mountains, at an elevation between 3000 and 4.500
feet. Deep snowfalls cover the area and snowslides from the
cliffs above the main collecting area fill the canyon with over
50 feet of snow. Normally the winter weather makes access to
the locality very difficult after October, and the snow usually
does not melt out enough to allow access again until late August
or September. Some years the snow never melts enough to allow
access 1o the bottom of the canvyon.

Quartz occurs in this very narrow, steep-sided canyon where
the canvon is only 20 to 50 feet wiade (Figure 3). The sides vary
from nearly vertical to overhanging and are usually over 100
feet high. There are several steep, nearly unscalable, chif areas
and several areas where loose talus 1s deposited in the canyon
bottom. Each time the author has been in the canyon, rocks
have fallen from above, emphasizing the danger of the canyon.

[0 most collectors, this deposit is known as “Denny Moun-
tain” or just “Denny”, but to the U.S. Forest Service it is “Rock-
hound Gulch™. Anxious collectors may have taken their toll of
crystals, but the canyon has also taken its toll of collectors.
Several of the author’s friends in the Seattle area can name ten
collectors who have lost their lives in the last 15 to 20 years in
this canyon. Deaths have been caused by collectors falling from
clhiffs and being crushed by falling rocks and snow bridges. This
locality is not for beginners. All visitors should be experienced
in climbing steep terrain, should wear hardhats and should use
climbing gear for safety.

GEOLOGY

Diorite of the Snogualmie batholith intrudes carbonaceous
sediments of Cretaceous and early Tertiary age. The skarn zone
occurs in a hornfels near a diorite-limestone contact. Hornfels
is the dominant rock in the canyon, but limestones with magne-
tite pods are abundant. in a zone that extends from a point a
few hundred feet south of the canyon, around Denny Mountain,
to the hornfels cliffs on the south side of Denny Mountain, where
It can be seen from Interstate 90.

Mineralizing fluids have formed several zones that are of in-
terest to mineral collectors (Figure 2). Extending from the central
part of the canyon to the quartz scepter locality, these are de-

“...ten collectors have lost
their lives in this canyon.”

scribed in the order that the collector will encounter them while
climbing up the canyon. One first enters the narrow part ol the
canyon where the walls consist of dark gray hornfels. The first
interesting zone is a hornfels zone with masses of grossular and
epidote. Mineral collecting is best near the contact with the
next zone, the major magnetite zone in the canyon. The north
wall 1s mostly massive magnetite with grossular and 1s black in
color. The south wall contains more garnet and pyrite: iron
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Figure 2. (above) Geologic sketch map of the Denny
Mountain quartz locality.

Figure 3. (right) Rockhound Guich, Denny Mountain,
looking up the canyon from a point below the Red
Wall. The angle of the photo lails to show the true
steepness of the canyon floor. Smow bridges, like the
one shown, are a common hazard in September.

oxides have stained it red. Collectors often refer to the "Red
Wall™ as a reference point when talking about mineral occur-
rences in the canyon (Figure 4).

Beyond this zone the hornfels contains grossular with some
epidote and quartz. These minerals decrease in abundance up
the canyon until the hornfels 1s essentially unmineralized. The
best quartz zones occur in the hornfels above this zone.

The first major quartz zone is on the southeast side ol the
canyon where the canyon forks, the main part turning north.
At this point there are several quartz veins extending up the
south wall. Large vugs with crystals over 30 cm in length occur
here.

To the north of this zone the hornfels contains another
grossular-iron area with quartz, where the iron occurs as specular
hematite. Vugs lined with quartz crystals are limited, but contain
quartz scepters of an amethyst to raspberry red color (Miner
alogical Record, 3, 65-66). Quartz veins containing vugs extend
up the chiffs above this zone.

MINERALOGY

The mineralogy will be described for each zone, with em-
phasis on minerals that occur as euhedral crystals. To the
author’'s knowledge, there has been no detailed mineralogical
study of this deposit except for the identification of the euhedral-
occurring minerals by collectors. The author’s studies have

been limited to hand specimen studies and minimal microscope
work. Nearly all collectors with whom the author has discussed
the deposit have indicated greatest interest in the quartz with
minor interest in grossular, pyrite and malachite.

Hornfels-Garnet Zones
The hornfels-garnet zones contain masses of grossular with
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vugs that are hined with crystals ol a dark orange to brown color.
Crystals average about 0.8 cm across and rarely exceed 2 cm
Very line specimens ol sharp euhedral crystals can be collected
with epidote and clinozoisite of a dark green color. These two
minerals occur as large crystals up to several centimetres long.
Well-terminated crystals are rare because they usually extend
across the vugs from wall to wall. Subhedral to euhedral crystals
of adularia occur in many of these vugs. These are generally
less than 1.5 cm in length and are partially intergrown with the
other minerals so that only two or three faces are well formed

Quartz is abundant in many of the larger vugs where it usually
occurs with pyrite. The quartz is generally less than 1.5 cm n
length and under 0.5 cm across. Most crystals are milky to gray
in color and taper sharply from their bases to their terminations
Some fine specimens with garnet, epidote and pyrite can be
obtained from these zones, but most of the quartz occurs with
pvrite only.

A few crystals that are rose or light amethyst in color and
with scepter or skeletal terminations occur in this zone. These
are scarce and are usually found in vugs associated with rare
pods of specular hematite. The crystals can be found embedded
in the specular hematite or in limonite and other ron oxides.

Most of the pyrite cubes in these zones are very lustrous and
have no striations on the faces. Few ol these crystals are over
.5 cm across, but they do occur up to and over 2 ecm. Clusters
are quite common. Pyrite is intergrown with quartz and is mosl
abundant where grossular is least abundant

Diopside i1s rare as green blocky crystals to 2 em long, and
scheelite occurs as well-formed to distorted, 'I‘-I[‘r\ rimidal, yellow
crystals to 3.75 ecm (Cannon, 1975). Both minerals occur with
grossular, quartz and epidote.
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Figure 4. (above left) Looking down the canyon
from a point above the Red Wall (at left). Most
of the canyon floor is snow-covered below this
point.

Figure 5. (bottom left) Ed Molsee examining a
vug from which he and the author removed 50
pounds of quartz crystals. The wall on his right
shows bases of large quartz crystals broken by
frost action.

Figure 6. (above right) “Reverse” scepter ol
amethyst (top) on white quartz. Smithsonian
specimen, width of base about 1.2 cm.

Figure 7. (bottom right) “Strawberry quartz”
amethyst scepter. Smithsonian specimen, about
6.5 cm tall,
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Figure 8. (top) Quartz, light rosc in color, with a skeletal
termination: the specimen is about 7 cm long.

Figure Y. (above) Epidote and quartz on massive quartz from
Denny Mountain. The specimen is about 9 cm tall.

Magnetite-Garnet Zone

This zone has a mineralogy that 1s very similar to the pre
viously described zone. Grossular is much less abundant; masses
of magnetite are the most abundant mineral. The north wall
has more garnet and magnetite and less quartz and pyrite than
the “Red Wall".

Vugs are not very common, but are often larger than in the
hornfels-garnet zone. Quartz occurs here in the same habit and
size, but pyrite cubes are larger and more abundant.

Some chalcopyrite can be found as small grains and masses
in the “Red Wall". and streaks of green copper stains color the
sides of the canyon. Malachite is scarce as botryoidal and velvety
crusts. Only a few specimens have been discovered, but they
are very showy and up to 5 cm across.

Quartz Zone

Quartz crystals have been collected at this locality, where
the canyon forks. since the deposit was first discovered. Nu-
merous quartz veins with vugs over 1| metre across occur in this
zone. Most vugs have been cleaned out and the walls show only
crystal bases up to and over 4 cm across (Figure 5). When fouand
by collectors, most of the crystals had been broken loose by
freezing and thawing and were lying mixed with rocks and clay
on the bottoms of the vugs. These crystals occurred in lengths
up to and over 45 cm, but most were 10 to 20 cm long.

I'he quartz crystals are mostly milky to grayish in color. An
outer layer displaying a rough, possibly etched, surface contains
most of the color. Crystals taper from their bases to their ter-
minations. Pyrite cubes, many of them partially altered to iron
oxides occur as floaters or attached to the quartz.
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These vugs occur where the wall is vertical and always wel
A coating of moss keeps it shppery and nearly inaccessible
Collectors scaling the wall with ropes have almost entirely
cleaned out these vugs. Several collectors were incredulous
when the author informed them of the crystals he and a friend
removed from one of these vugs in 1974 (Fig. 5). Previous col
lectors had not bothered to dig through the mud in the bot-
tom. The author’s friend did and discovered that a clay-filled
narrow vug extended downward, with crystals to 30 ecm lining
the walls. All crystals had broken loose from the vug but were
held in place by the mud and clay filling. One fine cluster with
a 30 cm crystal was removed along with numerous singles and
some pyrite.

Garnet-Quartz-Hematite Zone

About 60 metres up the main canyon from the large quartz
crystal zone 1s one of the most spectacular quartz occurrences in
Washington. Very showy quartz scepters occur in a specular
hematite-garnet zone. The scepters average about 3 ¢cm in length
and occur with crystals of the normal prismatic habit. Termina
tions are often over twice the diameter ol the shalt, are well-
developed and often skeletal.

Color of the terminations varies from light amethyst to rasp-
berry red. The shalts and nonscepter crystals are milky and
have skeletal overgrowths on three to four faces (Fig. 1). Scepter
terminations contain abundant red and silver-colored inclusions.
These plates and rods are reported to be goethite and lepido-
crocite (Cannon, 1975 & personal communications)

These showy scepter crystals were mined during the summers
of 1969 through 1973 by two Seattle collectors. They were re-
moved as both singles and clusters on matrix. All specimens
were recovered from a large vug and several small intercon-
necting vugs. Unless extensive rock removal uncovers similar
vugs there will be no more of these unique quartz scepters.

Other minerals occur in this zone, similar to the hornlels
garnet zones. Epidote and clinozoisite have the same charac
teristics in both zones, but euhedral grossular crystals are scarce.
Pyrite is rare to nonexistent.

Specular hematite occurs as large masses ol micaceous habil
with individual sheets often over 7 ¢cm across. Fine clusters occur
in masses ol calcite and in hiner graimed hematite masses, some
of which enclose euhedral rose to amethyst quartz scepters or
skeletal quartz crystals, similar to those in the hornfels-garnet
zone,

Other Quartz Zones

About 15 m above and 30 m north of this zone, a series of
quartz veins and vugs extend up the canyon wall. These vugs
are quartz-lined and partially hilled with calcite masses., One
of the lower vugs contains epidote crystals of a long prismatic
habit. Fine specimens of diverging sprays. some on or growing
out of quartz crystals, were removed from this vug (Fig. 9)
Masses of unterminated crystals are common in the vug, but
only a few good specimens of terminated crystals have been
collected.

One of the vugs contains a narrow quartz vein on one side
with few euhedral crystals. Most of the vug is hilled with clay
and iron oxides. Secondary copper minerals occur sporadically
in the small vugs in the vein. The author has removed small
botrvoidal specimens of malachite and chrysocolla that have
an unusual glassy luster

The other vugs in this zone produce very little of interest
lhey contain very few quartz crystals. Generally only one or
two faces have developed on the lew crystals present because
the crystals formed parallel to the vug walls

South of this zone, on the ridge between the two forks of the

canyon, there are numerous quartz veins containing small vugs.
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These have not produced any crystals of good euhedral develop-
ment or size. One vein contains a few vugs filled with large crys-
tals and sericite. The crystals are milky and show an unusual
skeletal development. They display numerous sharp ridges that
wrap around and along the crystals. Apparently the quartz was
intergrown with another mineral that has since weathered away.

One vug containing Japan-law twin quartz crystals was located
in the narrow side canyon southeast of the scepter locality. This
canyon is very narrow for the first few metres, after which it
widens out and ends at vertical chiffs over a hundred metres
high. Access is very difficult as cliffs must be negotiated over
much of the length of this narrow side canyon.

This vug was cleaned out and no others have been found. It
produced an unusual profusion of tabular Japan-law twins from
micro size to over 2.5 cm across (Fig. 10 and 11). These occurred
in fine clusters with sericite. Specimens with dozens of twins
on a matrix only a few centimeters across are common. A few
specimens composed of hundreds of interlocking twins were
collected.

Other Zones of Interest

Several other skarn zones occur on the west side of Denny
Mountain. Small outcrops of the garnet-hematite mineralogy
can be found in the vicinity of the main canyon. Specimens ol
grossular and epidote can also be collected, but no good quartz
occurrences have been reported.

A zone in Denny Creek south of the canyon contains vugs
with epidote and grossular. The epidote 1s about equal in size
to that in the main canyon, but the grossular crystals are often

G

larger. Crystals to 3 cm in diameter are common

A magnetite pod about a hundred metres above the main
quartz zone produces line pyrite crystals. This zone has only
recently been discovered and very little is known about it. It is
accessible only by technical rock climbing.

There are very likely other skarn zones of interest to mineral
collectors in this area. Much of the rock is covered by colluvium
and thick vegetation. Steep bare rock dominates the upper parts
of the west side of the mountain: much of it i1s accessible only
by rock chimbing.

CONCLUSIONS

Denny Mourtain has produced fine specimens of quartz,
grossular, epidote, clinozoisite, scheelite, diopside, pyrite and
malachite. Collectors for many years have been lured to this
deposit to collect specimens under very dangerous conditions.
['he old popular collecting areas have been nearly cleaned out,
but hard working collectors may discover new vugs by breaking
hard ro« . the old zones and by digging in interesting outcrops.
Ali coliectors should remember that the canvon and mountain
are verv Jdangerous. There are few, if any, collecting areas that
have caused the death ol as many mineral collectors as this
locality has.
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Figure 10. (left) Japan-law quartz twin (right)
about 5 mm tall, from Denny Mountain.

Figure 11. (below) Japan-law quartz twin, about
3 cm wide, from Denny Mountain.
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The Terlingua mercury deposits in the Big Bend geological
province of Texas are well known for their variety ol rare
secondary mercury minerals. Most notable among these are the
mercury chlorides, oxides. and oxychlorides calomel, montroy
dite. eglestonite. and terlinguaite. A great deal of work has been
done on these deposits, first for their economic importance
and second for their rare mineral assemblage.

l'he Terlingua district, Brewster County, Texas, lies im-
mediately west ol H|_-__' Bend Nanonal Park (1} igure 1) | he region
extends for approximately 20 miles both north and south ol the
park and has an east-west extent of nearly 30 miles. Exposed are
over 2000 feet of thick bedded upper and lower Cretaceous
limestones and shales which have
been cross-cut by igneous plugs and
dikes of phonolitic, andesitic, and
diabasic composiion. Invariably the
major mercury deposits he close
to one ol these igneous intrusions

Mercury was discovered in the
region in 1894, though relic Spanish
mercury retorts of unknown age
can be found throughout the district.
Active mining lasted over sixty vears
with many tons of mercury ore pro-
duced. The Chisos mine alone pro-
duced nearly 12 million dollars worth
of refined mercury. Today however,
['erlingua is a ghost town* and tour-
1Ist center with most ol the maym
mines long since abandoned.

I'he most striking feature of the Terlingua deposits is their
control by anticlinal structures. The deposits are well developed
within the Lower Cretaceous Edwards and Georgetown lime-
stones where mineralization occurs in brecciated zones, resulting
in the formaton ol hissure veins. Relatively impervious inter-
bedded clays, shales, and marls or intrusive igneous dikes and
sheets kept the mercury solutions (or gases) confined within the
antichnal structures and directed the mercury carriers i an
ascending direction. The mineralized fhissures were then filled
by secondary calcite or a clay-rich cahiche matenial known locally
as jaboncillo. Associated with the calcite replacement are
gvpsum. iron and manganese oxides. and aragonite: the latter
1s occasionally locally abundant. Major ore minerals are cinna-
bar and native mercury. Deep red cinnabar crystals, some as
large as *4 inch. have been found. The most common occurrence
of cinnabar is. however, as thin red powdery stains, though large
masses ol pure cinnabar. some weighing as much as several
hundred pounds. were found as cavity fillings during the early
davs of mining. A few cave-size cavities were found to contain
cinnabar-coated stalactites and small vugs which were often
entirely filled with native mercury. One such vug containing
over 20 pounds of pure liquid mercury was found in 1903,
I'hough locally abundant, native mercury is far more commonly
found as small disseminated blebs in masses of cinnabar, calo-
mel. and montrovdite.

The Upper Cretaceous deposits hie mainly within the Eagle
Ford shales. These l.I'L'rlt sits are not associated with calcente-filled
[issures as is so characteristic of the deposits of the Lower Creta-
ceous. Deposition is again fissure-controlled but gangue min

eralization includes pyrite, iron oxides. psilomelane, pyrolusite,

*Terlingua comes alive at least once a year. however. Around
the beginning of November over 10,000 Southwesterners descend
on Terlingua for the annual World Championship Chili Cookoll,
an Olympic festival of chili competition. Ed.
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gypsum, and jaboncillo. Pyrite 1s very abundant and locally
provides extensive iron staining near the deposits
| he areas near both the Upper and Lower Cretaceous type
deposits show extensive structural deformation. The district is
marked by its abundance of steep slopes and rugged terramn, It
1Is believed that much of the mercury once klt'T’h“ﬁITk‘d has been
destroved by erosion and renewed deformation of the host rocks
(sellards and Baker, 1934). One placer deposit of cinnabar has
been recorded but the lack of water in the region may have
precluded extensive placer mineralization,
I he following data on the crystal form and habits of the
secondary mercury minerals is a combination of original work
by the author and by previous re-
searchers (Hill. 1903: Hillebrand.

THE SECONDARY 1907: Rouse, 1975). The material

MERCURY
MINERALS

OF TERLINGUA, TEXAS

used in the single crystal x-ray study
was from the Terceiro shaft, Marr
posa Mining Company, and from
the Tres Cuevas mine. Collect ng
was done in both light protective
contamers and in normal glass vials.
Calomel HegCl

Tetragonal dipyramidal

4/'m2/m2’m

Colomel, known as “horn quick-
silver”, is the most common of the
mercury chlorides in the Terlingua
district. It occurs as white to yellow
prismatic crystals, often tabular to
(001) (Figure 2). Crystals are usually
small though some as large as 1.5 ¢cm in length have been re-
ported. Calomel turns gray to black with prolonged exposure to
light. A deep red fluorescence can be observed in ultraviolet
light.
Montroydite HgO

Orthorhombic dipyramidal 2/m2/m2/m
Montroydite occurs as brilliant orange-red needles which
gradually change to gray upon continued exposure to light. Crys-
tal size is often quite small, ranging from 0.3 to | mm size crys-
tals. A well developed cleavage is seen along (010) (Figure 3).
Montroydite 1s commonly associated with native mercury, the
latter often filling in cavities and etch pits developed on the
crystal surface.
Telinguaite Hg,ClO

Monoclinic Prismatic 2/m
['erlinguaite is found as bright canary vellow. striated, prismatic
I mm-sized crystals on native mercury, calomel, and cinnabar
(Figure 4). They are easily distinguished by their translucent
yellow color, though with exposure to light they change to a
diagnostic olive green, then to black. Most crystals are large
enough to be seen with the naked eve. This mineral, named for
the district. 1s unique to this occurrence.
Eglestonite He CLO

Isometric hexoctahedral 4/'m32/m
Eglestonite is the most photosensitive of the mercury oxy-
chlorides. Occurring as small 0.5 to | mm-sized yellow crystals,
it easily alters to yellow-brown to black with only minor exposure
to light. It 1s found as a fragile crust which is easily crumbled.
enabling single crystals to be easily separated. Dodecahedra are
by far the most common form though octahedra have been
I'L'|‘I't'+lit‘d 1I'I|:_'|.|.'|'L" 3. \ill_:fl.:.' s.‘!'fh\lill work conlirmed the space
group as ladd as proposed by Rouse in 1975, The most extreme
care must be taken in the collection. transportation, and observa-
tion of specimens ol this mineral. Exposure to hght, though
changing the color, seemingly does not alter the crystal structure
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as space group determination was found to be identical on both
altered and [resh specimens.

/ Igure . ftop fl',fh Relic \pu“ikh mercury retort.
ACKNOWLEDGEMENTS Figure 2. (lower left) One of the many old mercury mines in
'he writer is indebted to Southern Methodist University for the Terlingua area.
specimens from the Terceiro shalt, Marniposa mine, and to Miss Figure 3. (top right) Mine dumps at Terlingua.

Figure 4. (lower right) Terlinguaite: vellow: 3 mm crystals;
Smithsonian specimen 86645.

Angela Adams for assistance in collecting specimens ol terhin

guaite. eelestonite. and montrovdite at the Tres Cuevas mine
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CROCOITE

X Its Incrcasing Scarcity

By Keith Lancaster
14 Wilhelmina Ave.. Launceston, Tasmania, Australia 7250

Crocoite, that rare hyvacinth-red chromate of lead (PbCrO,).
has long been one of the most sought after crystal specimens,
lts vivid clusters of bright acicular. often reticulated. masses
of crystals form one of the most attractive creations in the min-
eral kingdom. Lucky indeed is he who possess one of these out-
standing specimens. as choice material is becoming steadily more
scarce at the major source of supply. the Australian island of
Tasmania.

Crocoite 1s one ol the many secondary minerals occuring in
the silver-lead (galena) deposits which contain both lead and
chromium. It forms in the upper oxidation zone amidst the fer-
rimanganian gossans and associated clays, often in company
with other minerals of secondary origin. In the clays the crystals
are frequently doubly terminated, but the structure of the clays
1S 100 soft to hold the crystal masses together after drying. Only
crystal formations found in vugs in the harder gossans have a
sound foundation on which to preserve their reticulated struc-
ture. A few specimens with crystals of 3 to 4 inches in length are
still in existence from the Dundas field. but today specimens
exceeding 1 inch in length are rarely unearthed.

Although crocoite has been found in several countries — Rus-
sia. Rumania, Brazil, the Phillipines, Western Australia, Rho-
desia and the United States — it is from Tasmania that the world's
choicest specimens have been supplied. It was first reported in
1895 (according to Records of the Tasmanian Mines Depart-
ment) at the Heazlewood silver-lead mine as small acicular crys-
tal groupings in clays, associated with cerussite and occasionally
pyromorphite. This was during the silver-lead boom on Tasma-
nia’s West Coast when many silver-lead mines were operated in
the Zeehan to Heazlewood area toward the close of the last cen-
tury. Shortly afterward. the mineral was also discovered at the

Kilgmeters
Statute Mgy

Figure I. Tasmania.
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Whyte River and Washington Hay mines, a little farther north-
east, and here the occurrence was more plentiful and consisted
mainly of small doubly terminated crystals coating fractures in
the gossan and country rock. These three mines had a short life.
as ore reserves were meager, and they were closed around the
turn of the ceitury.

[ he Magnet silver-lead mine, which operated from the 1890s
to the 1920's a few miles south of Waratah and the Mt. Bischoff
tin mine, also produced crocoite. Here reticulated bunches of
fine prismatic crystals up to 2 inches long were found in vugs in
gossan, occasionally with chromiferous cerussite. However, few
samples from any or the above-mentioned mines exist today.

Silver-lead ore was discovered in the Dundas area in 1886 by
prospectors fanning out from the newly established Zeehan field.
By 1890 several silver-lead mines were in production there, al-
though transport to this isolated West Coast sector hampered
progress. The terrain was rugged and cloaked with dense forest
vegetation. To gauge the disadvantage of this you need to con-
sider that Tasmania's rain forests probably possess the most
densely packed undergrowth in the world.

['he rugged miners, intent upon winning as rich a reward as
possible from their unenviable labors, paid little attention to the
crocoite and associated secondary minerals, as they had little
lead content, and trucked them away to the smelters to be used
as lux. Crystals up to 1 foot in length were reported in the old
days and one can imagine what a wealth of superb specimens
must have been dumped unceremoniously into the smelters.

Unfortunatley. none of the silver-lead mines at Dundas had
any substantial reserves of ore and by 1894 production was de-
creasing. Only a few mines were working at the close of the cen-
tury; since then mining has been sporadic and negligible. Only
one mine is being kept open today for the production of silver-
lead and this is operating on only a small scale.

Although the initial discovery of crocoite in Tasmania is of-
ficially credited to the Heazlewood mine, in 1895, it is incon-
ceivable to me that it could not have been recorded much earlier
from the Dundas mines which were in full production and must
have been sending crocoite to the Zeehan smelters for flux be-
fore that date. It is possible that a printing error occurred: the
true date 1s more likely 1885,

Apart from the above-mentioned mining fields. the only other
sighting of crocoite was in minute quantities in the Colonel North
and Silver Queen mines in the Zeehan field. To gauge the pos-
sible future supply of crocoite and associated crystal specimens,
let us examine the likely potential of these once abandoned
mines.

The main shaft of the Magnet mine has been flooded, and the
massive mine dumps recently carted away by the E.ZZ. Company
to smelt for their zinc content: no indication of further early ex-
ploitation there exists, so there appears to be no future prospect
of crocoite emanating from that source. The Heazlewood and
Whyte River field has attracted no recent prospecting and. in
any case, the specimens which came from there would be of little
appeal to collectors. Thus there remains only the Dundas field to
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which we can look lor further supphes ol crocoite. Now let us
se¢ what has become ol the various mines in the field.

MAESTRI'S MINE and THE COMET MINE were two of the
earliest mines and simultaneously worked from opposite ends
of the same lode. John Maestri pegged his claim in 1888 and his
friend “Comet” Johnston pegged another alongside him. In 1895
the two claims were united and worked by the Comet Tribute
Prospecting Syndicate, which railed sixty tons of ore per day to
the smelters. This was one of the most productive mines on the
field and finally closed during the First World War, Fine crocoite
crystals were found there, along with superb specimens of “straw
cerussite”. The latter consisted of long reticulated masses ol
white crystals on a contrasting black gossan base. Today the
shaft is flooded and a creek fiows through the main adit.

The ADELAIDE MINE was another of the early ventures and
occupies a hillside near the Dundas Rivulet. Mineral production
was reasonably good and it continued intermittently up to the

outbreak of the First World War. However, it was its secondary
minerals that made the Adelaide worldfamous. In its early days,
interlocking reticulate crystals of crocoite over 3 inches long
were often unearthed in the upper part of the ore bodies. All but
the best specimens went along with the ore to the smelters. Fifty

in lease with the RED LEAD MINE, which has a less impressive
history. on the other side of the hill. Specimen mining has lately
been focussed on the Red Lead mine with rewarding results
Unfortunately. the day ol the superb specimen is nearing s
close at all these old mines and any specimen with crystals ex
ceeding "2 inch in length is regarded as very line indeed. On rare
occasions, a vug with 1 inch long crystals is discovered, but these
occasions steadily become fewer.

he WEST COMET MINE was operated from 1890 onward.
in 1896 by the Comet Mining Company and later by the West
Comet Company. Much of us fermmanganmian gossan and cro
At least SO0 tons
of high grade ore were produced belore its closure in 1910, Crys-

coite was ralled to the Zeehan smelters for flux

tals of crocoite, cerussite and barite accompanied the primary
lode, which consisted of galena, siderite, sphalerite and pyrite
In 1974 Rod Williams took out a claim on this mine to work it
for mineral specimens. Apparently the venture was not very suc-
cessful as the mine has been abandoned.

'he GREAT SOUTH COMET MINE lies to the southeast ol
the field and was connected by a two-foot-gauge tramway to the
rail system in the early days. Although not the richest of ore
deposits, it has been worked over the longest period of years:
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Figure 2. Sketch map of the Dundas Field.

years ago, hardly a home on the West Coast of Tasmania would
be without a large specimen of much-handled crocoite carelessly
resting on the mantleshelf.

It was not only crocoite that the Adelaide had to offer. Phoe-
nmicochroite. the deeper-hued form of lead chromate, was there
in large hollow crystals, but 1s particularly scarce today. Dunda-
site, which takes its name from the place of its discovery. 1s a
basic carbonate of lead and aluminium and occurred as creamy
white encrustations on the gossan, generally with minute cro-
coite crystals. It is an extreme rarity today. Chromiferous cerus-
site also was found and sometimes in beautiful, trilled crystals.
the bright yellow color being attributed to chromium. Gibbsite.,
an aluminium hydroxide, was present as white mamillary en-
crustations on the gossan and often
coating the crocoite crystals. Bindheimite, minium and phosge-
nite were other secondary minerals recorded: the primary min-

(sometimes stalactitic)

eral associated were galena, sphalerite. jamesonite and pvrite.
In recent years the Adelaide mine has been worked by various
claimants for specimens only. At the moment it is held conjointly
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lhe
current leaseholder, Alan Smythe, still operates it for its silver-

recent work has been intermuattent and on a small scale.

lead content. Crocoite was very sparse at this mine, but second-
ary minerals included cerussite, pyromorphite, pyrolusite and
antimomal silver,

The KOSMINSKY MINE lies to the north of the South Comet
on the southern slopes of Kosminsky Hill. Mining commenced
in 1890 on a small scale but received greater attention after 1910
and, although ore there i1s somewhat similar to that at the South
Comet, no current mining is in progress

l'he PLATT MINE lies on the northern slopes of Kosminsky
Hill and its silver-lead ore was mined in the 1890's via a shaft and
three adits. Alter a long period of neglect it was reopened in
April. 1976, by Michael Phelan and Joe Pringle, who are mining
it solely for its specimen content, It possesses a fairly large
amount of crocoite, but generally not in lengthy crystals. A rather
attractive type of specimen, which comes only from the Plau
mine, 1s a combination of crocoite and pyromorphite in which

the croconte crystals, though only about inch in length, have




very fine terminations uncommon to crocoite. In some instances,
massicot (probably a decomposition product of pyromorphite)
and clear cerussite also join the combination. Longer crystals
of crocoite can be found but, alas, too often in clays too frnable
to hold the delicate crystals. Pyrolusite is also found in sections
of the old mine. It is yet too early to fully gauge the future poten-
tial of this mine.

'he ANDERSON MINE lies between the Adelaide and West
Comet mines and is on the same hillside. Crocoite was originally
found in abundance at a depth of fifty feet. but the lack of galena
ore in the lower depths soon proved insufficient for prolitable
silver-lead extraction. At present it 1S held under lease for the
purpose of extracting crocoite, but | suspect its potential will
prove to be limited.

The BONANZA MINE, on the northern slopes of Stichtite
Hill, contained a promisingly broad lode of silver-lead ore when
originally mined, but it rapidly narrowed and soon pinched out.
[t contained crocoite and other secondary minerals in the gossan
but, as a portion of the adit has ccllapsed, it appears that too
much work would be involved in reopening it to obtain what
would probably be a meager reward.

'he KAPI MINE was the only mine on the North East Dundas
field that contained crocoite. It 1s reached by another road from
Melba Flats and lies on the hillside on the western side of Kapi
Creek. Several short adits were driven into the hillside to ex-
ploit a galena-sphalerite lode. The upper adit was worked stead-
ily for two vears for crocoite and produced some valuable speci-
mens. The crocoite. though of a brighter color than elsewhere,
rarely occurred in long crystals, but made up lor this by some-
times being associated with vellow crystals of phosgenite, usually
suspended aloft by the crocoite crystals. Dundasite was another
great rarity from this locality. Where larger crocoite crystals

occurred, the gossans were often too soft and crumbly, making
the specimens extremely fragile. Now the mine seems to have
passed its zenith in specimen production, although Rod Williams
1s still making some headway there.

From the foregoing, it appears fairly certain that there will
be progressively less good crocoite coming on the market despite
the keen efforts of those engaged in its recovery. There is also
the fact that the collecting of minerals has increased tremen-
dously as a hobby in recent years throughout the world, so that
even il production could be maintained at s present level, it
would not satisfy the growing demand. Furthermore, the more
the mineral specimen miners strive to keep up with the demand
the greater must be the inroads into the small remaining pockets
that exist and this can only hasten depletion. 1t is all too obvious
that higher prices and poorer specimens will prevail.

Despite the growing concern for the future of crocoite pro-
duction, its fate appears much rosier than that of some of its
secondary associates. Dundasite, chromiferous cerussite, gibb-
site and phosgenite are already extremely rare in Tasmania and
there seems little hope at the moment for the production of
further supplies.

( The writer, who has been a frequent visitor to the various
fields described, will be quite happy upon request to provide
any reader with wider information on any matter raised here.)

Figure 3. (top) Crocoite (orange ), near Dundas, Tasmania. The
crystal is about 3 mm long: specimen: Eric Offermann.

Figure 4. (middle) Crocoite (brilliant red) on pyromorphite
(green), near Dundas, Tasmania. The crystals are 1-2 mm in
size: specimen: G. Keller, Bettingen, Switzerland.

Figure 5. (bottom) Crocoite (brilliant red), near Dundas, Tas-
mania. The crystal is about 1 cm tall; specimen: G. Keller, Bet-
tingen, Switzerland.
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THE HALL OF MINERALS AND GEMS
AT THE AMERICAN MUSEUM

Peter B. Leavens, Associate Professor and Curator, Irenee
duPont Mineral Collection, University of Delaware,
Newark, Del. 19711

The American Museum of Natural History in New York City
opened its new Hall of Minerals and Gems on May 21, after
eight years of preparation and the expenditure of 51,500,000,
It is undoubtedly the most dramatic mineral display hall in the
world: overall it rivals the Smithsonian Institution’s hall as the
premier display in the country. A brochure handed out by the
Museum states, “this beautiful new hall, one third of an acre n
size, is filled with dazzling specimens ol minerals, gems, and me-
teorites from the Museum's outstanding collections.” It i1s indeed
a dazzling display, although it is somewhat flawed by problems
in organization and layout. It also includes a remarkable number
of second rate pieces mingled with some of the finest mineral
specimens in the world. More on this later.

I'hree people were heavily involved in designing the new hall
and its displays. Vincent Manson was scientist in charge and de-
veloped the major concepts, as well as choosing most of the
specimens displayed. Fred Bookhardt. of William F. Pedersen
Architects, was largely responsible for the extraordinary treat-
ment of space in the hall, and Christopher Schuberth, of the Mu-
seum’s Department of Education, had much to do with the or-
ganization of the educational aspects of the hall. It is important
to realize that the hall is designed largely as a teaching exhibit,
and that from this.point of view the audio tapes and written
guides that go with the exhibits are an important part of them,
[t is possible to pick up a pretty good education in mineralogy
by visiting the hall, and attendance should be compulsory for
Grand Prix mineral collectors.

The Hall is actually a cluster of rooms housing meteorites,
minerals, gems, a chamber on the interaction of minerals and
energy. and a mini-auditorium. T he meteorite display, still being
completed. is attractive and conventional in character, with ped-
estal-mounted specimens and wall cases. Beyond the meteorite
room is the mineral display hall. an unconventional and complex
environment of multiple levels and spaces. dim lighting, and per-
vasive, earth-toned carpet — even some vertical surfaces are car-
peted. The design suggests a particularly lush and intimate night-
club. and it is remarkably effective. The visitor can move by
various paths through multiple levels with different themes,
brightly lit specimens always at the center of attention. There
are also places to sit and relax or listen to various taped presen-
tations. | enjoved this layout, but I am a bit worried at the hazards
it may pose for small children and elderly people. The dim lights,
lack of handrails, and complex levels make moving around com-
plicated. Hopefully the carpet will cushion tumbles.

Most museum mineral displays are systematic. with cases for
elements, sullides, oxides. and so on, but here the systematic
display, although large. occupies only two walls of the room.
Within each anion group. the minerals are arranged according
to the cations contained rather than by crystal chemistry. Thus,
aragonite, cerussite, witherite, and strontianite. all in the carbo-
nate group, are not arranged together. despite their similar struc-
tures. | found this a bit confusing. since I am familiar with the
standard crystal-chemical classif’cations in Dana. Hey and
Strurz,

N

'he systematic cases are on one side of an aisle about six feet
wide; the other side is a platform about four feet high, which
separates the aisle from other areas. The wall of the platform,
across the aisle from the systematic display, has small cases high-
lighting a single mineral or mineral group: I recall stibnite, pyrite,
cuprite, hematite, gypsum, pyromorphite, apatite, wulfenite,
feldspars, garnets, topaz, tourmalines, beryl. For children, who
make up the largest group of visitors to the museum, these cases
are perfect, but an adult must stoop or squat to examine them,
and the aisle i1s narrow enough that a stooper tends to block tral-
fic. It is too bad the cases could not be tilted back or otherwise
arranged for adults as well as children, for many superb pieces
are on display in them.

On the platforms are two hexagonal walk-around cases display-
ing exceptional small mineral specimens and carvings. Beyond
the platforms, two amphitheaters take up most of the center of
the room. These areas are devoted to cases illustrating the en-
vironments of mineral formation and the properties of minerals
and crystalline substances. The cases on environments contain
attractive, well-chosen specimens, and are accompanied by a
taped lecture which goes from case to case, explaining in a simple
but clear and informative fashion the conditions of formation of
the minerals displayed in each case. Many different environments
are represented, so that there are not just cases on sedimentary,
igneous, and metamorphic minerals, but also on simple pegma-

Figure I. A large group of copper crystals from the Keweenaw
Peninsula of Michigan. American Museum of Natural History
specimen. (photo courtesy of AMNH)
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tites, complex pegmatites with replacement bodies and pockets,
high, medium, and low temperature ore veins (a case for each),
secondary enrichment of ore veins in the zone of oxidation and
in the reducing zone below the water table, minerals from Frank-
lin, N.J., evaporite, zeolites, minerals from the Keweenaw Pe-
ninsula copper district, Michigan, and probably a few more |
have forgotten. This detailed display not only includes almosi
all environments that the mineral collector or specimen-oriented
mineralogist is interested in, but also shows the public the com-
plexity of chemical processes within the earth. This i1s the best
educational display | have ever seen, and to me the most suc-
cessiul part of the mineral hall.

The area devoted to the properties of minerals and crystalline
substances is not completed vet, but appears much less success-
ful. What is completed seems sketchy and misleading in its ex-
planations. Such elementary concepts as color, streak, and fusr-
bility are overemphasized. There 1s little distinction between
crystallography and crystal chemistry. Crystal twinning and poly-
morphism are not treated. A case on solid solution does not ex-
plain what it is and includes an error: it states that sphalerite
1s part of a solid solution series between sphalerite and wurtzite.
In fact, the two minerals do not have different compositions,
but different structures; they are polymorphs, not end-members.
There is a good case showing that x-ray powder diffraction pat-

Figure 2. Elbaite and quartz, from California. American Museum
of Natural History specimen. (photo courtesy of AMNH )
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terns of minerals of low-symmetry crystal systems, such as tn
clinic, are more complex than patterns from high-symmetry
crystals, such as isometric. However, there is no case explaining
what the crystal systems are in an understandable fashion. There
will be an audio tape to go with the cases, and also a teaching
guide to the hall which will complement the cases, explaining
such phenomena as twinning and pseudomorphism and pointing
out examples throughout the hall. Finally, docents or guides will
give lectures with demonstrations for groups. These features
should make the display more interesting and valuable, but it is
deflicient without them

I'he centerpiece ol the mineral environments ampitheater 1s
a four and one-halfl ton block of azurite-malachite ore from Bis
bee, Arizona, and all around the hall are large specimens ol
topaz, quartz, microcline, beryl, and other minerals, some sitting
on the floor where they may be touched or fondled, others in
special spotlit niches along one side of the room. This is a most
attractive use of the large specimens that every museum seems to
acquire, but some to the specimens in the miches are not worth
the attention lavished on them. On the other hand, specimens
which are to be handled shouldn’t be too fine. As | was admiring
a large, sharp topaz crystal, lit from within and displayed prom
inently, | overheard another viewer comment to his companion,
“How would you like to knock off a prece of that”

The chamber on the interaction of minerals and energy flanks
the gem room and serves as a continuation ol the area on the
properties of minerals. Besides a display of fluorescent minerals,
It has cases diagramming such phenomena as fluorescence. x-ray
diffraction, and polarization. These cases use fiber optic tech
niques for amimation, and the Museum is very proud of them
| will admit that | gave this chamber only a quick run-through,
because | had only two hours and was most interested in looking
at mineral specimens rather than discussions about mineral speci
mens. This chamber is another example of the hall's emphasis on
teaching, and as such is entirely successful

I'he mini-auditorium on the other side of the gem room will
feature packaged slide and lecture presentations on minerals
and earth resources. At present the show 1s entitled Oprions
and discusses the problems associated with the large-scale open
pit mining of copper. contrasted with man’s continuing need for
the metal. The room also contains some small cases on the sig
nificance of minerals: these | could not see because people were
sitting on the floor watching the slide show.

lhe gem room is much smaller than the fine gem hall at the
Smithsomian. This was the most popular part of the whole hall
when | was there. and was cramped with two dozen people in it
A couple ol tour buses or busloads ol grade-schoolers would jam
it completely. The cases are crammed with gems, giving a feeling
of opulent richness. like the treasure vault of an Eastern poten
tate. In the Smithsonian gem room, by contrast, pieces are spread
out, and several occupy individual cases designed to emphasize
their merits. Each style of display has advantages: each is effec
ive,

I'here are some superb pieces on display, including a fabulous
loan collection of large diamonds, some of which will be on dis
play for an indeterminate length of time. The star stones were a

disappointment. The Museum owns the Star of India, at 563
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carats the largest fine star sapphire known, but it is displayed in
unflattering floodlight, which damps the star and makes the
ground color of the stone look washed out. The other star stones,
including the 100 carat De long Ruby. are in the same case and
fare no better. | understand that these stones will be rearranged
and lighting improved after the loan exhibit of diamonds 1s

finished.

One corner of the gem room contamns a reconstructed gem
pocket from Pala, California. It is a composite, for most of the
display is made of material from several pockets from the Stewart
mine, and the entrance, composed ol impressive, log-like quartz
crystals, is from the White Queen. Unfortunately, the briel text
with the pocket does not explain this. The pocket is rather clean-
er than ones | have seen, and it is as dramatic as Ali Baba's cave.
'he dim lighting and dark carpet already give the hall an under-
ground atmosphere, which is reinforced by this pocket. It gave
me a spooky and surreal but not unpleasant feeling. We are pre-
pared for feelings like this at some art displays or at a carnival
fun house: 1t was a surprise to encounter it here.

Another corner of the gem room contains a case ol large carv-
ings in semi-precious stones. The pieces are magnificent, and
include some fine old Chinese jades, but they are so crowded and
harshly lit that they suggest a police lineup. Clearly, it was de-
cided to downplay these carvings, perhaps because they are
objects made from minerals rather than mineral specimens, bul
It 1S a pity, for some ol them are worth many thousands ol dollars
and are glorious. A museum which has material of this quality
should treat it accordingly: the concepl ol the u|lh;}|d_\ should
come in large part from the material available for display, rather
than the material being subordinated to some independent con-
cept. This is especially true when the material is of exceptional
quality, as it is here. The Smithsonian has a separate room next
to the gem room for its jade carvings, and the pieces are so dis-

played that one can get close to them and appreciate them in-

dividually.

I'he use of space in the hall is disturbing. The mini-auditorium
gives presentations which educational TV could handle as well.
and the mineral display hall devotes a wall to large but undistin-
guished pieces, but the great gem collection is in a small, cramped
room, and the fine carvings in a single crowded case. Why?

In the mineral hall itself, much of what is displayed is not
worthy of the room or is displayed poorly. First, many of the
specimens are dusty, dirty, or tarnished. Others are bruised.
poorly trimmed, covered with rust or other unnecessary stains:
| understand that there was the usual last-minute rush to get the
displays ready for the opening, but to remove, clean. and pre-
pare the specimens as they should be would be a major under-
taking — the kind that may not get done for a generation or so
Also, in most of the cases there are no shelves: rather, specimens
are wired into place. This gives great freedom in arranging specr
mens, but makes it difficult to remove or change them.

In most of the cases. specimens are not labeled, but just num-
bered. The numbers refer to a large printed card at the bottom
of the case, which has species and locality information. Thus,
the viewer must do a lot of looking up and down to match the
specimens with their identities. The advanced collector may en-
joy guessing before looking at the answers. but except for this
dubious advantage. it is a clumsy method ol labelling. The hexa-
gonal cases with small specimens are an exception. In them,
each specimen i1s mounted on a plexiglas block, with mineral
name and locality engraved on the base of the block, but since
the letters are not blackened, they are almost illegible — hardly an
improvement over the other method of labelling.

| here are also mistakes in spelling and arrangement. which
may be corrected by the time you read this. Volborthite in the
systematic display is spelled volvrothite, and leucophoenicite in
the Franklin case leucophenite. Calcite specimens from the Fara-
day mine in Canada and from England are reversed. as are opal

Figure 3. Central view of the Hall of Minerals and Gems. The area is dominated by the largest specimen in the exhibit, a 4'%-ton sample
of azurite-malachite copper ore from the Copper Queen mine, Bishee, Arizona. (Photo courtesy of AMNH)
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and labradoriie in a case on color effects. A specimen from
Franklin, N.J.. is identified as pectolite, but recent work has
shown that this matenial 1s wollastonite.,

['o me. most of the cases have just enough specimens to seem
crowded, and would be better with one or iwo fewer pieces.
However, since only 6000 out of the Museum’s 70,000 minerals,
gems. and other specimens are on display, a little crowding may
be forgiven. The hexagonal cases are so jammed that they resem-
ble Victorian knick-knack cabmnets and are arranged with no
discernable order and with great duplication. The quality of the
small pieces in these cases is very high, however. In some of the
other cases there are pieces which might, with some generosity,
be called second-rate. This is especially true in the systematic
display and in a large case of so-called “esthetic minerals™. In
the systematic cases in particular 1 remember a realgar badly
photo-oxidized to orpiment. which was shedding fine yellow pow-
der on the specimens below it, and a German bloedite which
looked like a lump of ice: the species could have been hand-
somely represented by one ol the well-formed crystals from

Soda Lake, Califormia.

It might be argued that a systematic collection should show
representative samples. Why? Does Thomas Hoving, director of
the Metropolitan Museum of Art across Central Park from the
American Museum. go to bed at night wondering if he has enough
“representative” art objects? Does the Tucson Show give an
award for Most Representative Display? More important, will
the viewer learn more from a lump or from an outstanding ex-
ample?

The case of large “esthetic” specimens also upset me. It was
designed 1o wow the average viewer, and includes many pieces

of the gaudy dog or coffee table variety. But “esthetic” means

“of beauty™ or “showing good taste”, not “dramatic’, and the
distinction is an important one. This case does not show the fin-

est and most beautiful mineral specimens. It does contain the

great kunzite crystal, illustrated in Kunz's book on gemstones
of California. and presented to the Museum by J.P. Morgan
about 1900. Near it is a lump of prehnite from West Paterson
suitable for a doorstop. and a large Japanese stibnite which looks

like 1t was used for one and 18 now suitable for a boat anchor
A group of large ervthrite crystals from Morocco might be fine 1l
two-thirds of it were trimmed off. A large Kongsberg silver is
sO deeply tarnished and corroded that it looks like a specimen ol
arborescent coal. In a way. this 1s the worst case of all. for it be
trays the uninformed viewers who will look at such pieces and
trusting the Museum. think they are looking at great mineral

specimens. | understand it is a very popular case

I'here are great pieces, truly esthectic ones, to be seen, how
eve.. There are superb California tourmalines, magnificant, large
flawless Brazilian aguarmarine crystals, fine large Japanese stib

nites in the systematic mineral case and in the subnite case. |
am running out of superlatives, but let me list a few more memo
rable pieces: a large silver with copper in the Michigan copper
case. matrix emerald crystals in the gem room (although one met
iIts matrix some time after it was collected), a small Swiss anhy
drite crystal like a purple gem, a pair of intergrown four-inch
rhodochrosite -..'r‘_k'-.ldl'\ from Colorado. To the dedicated great-
specimen buff, one problem or perhaps challenge of the collec-
tion is its varied arrangement. Many species are displayed in
three or four different places, and discovering outstanding pieces
s a bit like a treasure hunt, with disappointments as well as re
wards. | don’t know whether there is no fine English bournonite

or whether | just missed it

Finally, there does not seem to be provision for showing new
acquisitions. Perhaps the Museum is not planning to acquire any
more.

Overall, 1 grade the display somewhere between and A and a
D. some of each. in fact, but more A. The room is remarkable,
and will give prestige to mineral collecting. Parts of it are very
well done and informative. The problems and shortcomings had
me collaring innocent viewers to lecture to; some, | am sure,
are bewildered by the madman who was in the museum that day
If the Museum does not take the attitude that the display is Ii
nished and frozen, much improvement can be made; as it is, the
hall contains, along with the cramped gem room and the mis
takes and the “representative” pieces. one of the world's great

mineral collections. It is a must-see if vou are near New York., B

We've been digging

this tunnel for seven
hours and haven't found
a thing. Let's go home
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ANNOUNCING: NEW LOCATION

DR, DAviD H GARSKE, MNERALOGIST
195 N. York St., Emamst, ILinois, 60126
(JusT soutH oF O'HARE AIRPORT)

TeL. (312)-833-5688

NOW ON CONSIGNMENT:

EXCEPTIONAL: THOUSANDS OF GOOD TO SUPERB SPEC-
IMENS, MANY FROM CLASSIC LOCALITIES, FROM
GLENN D. COMMONS, AURORA, ILLINOIS

EXTRAORDINARY: By THE TIME THIS AD IS PRINTED,
I HOPE TO HAVE ONE OF THE BETTER RARE AND
REFERENCE COLLECTIONS FROM A PROFESSIONAL MIN-
LOGIST, MANY SPECIMENS PERSONALLY COLLECTED,
SO AM EXPECTING TO PICK UP A LARGE HORDE OF
DAYBREAK MINE AUTUNITE CRYSTAL GROUPS

ST ),
Mineral ‘@risues Kingdom
OF WOODMERE

Miriam & Julius Zweibel

SPECIALIZING IN
MINERALS OF
S.W. AFRICA

Shows:

SOON: EXPECTING AN EXCELLENT SELECTION OF
MINERALS FROM BOLIVIA, PERU, & CHILE

Dallas, Texas Nov. 13 & 14
Edison, N.J. Nov. 12 & 13
PLUS: My OWN STOCK OF RARE, REFERENCE, & DIS- o
PLAY SPECIMENS, SOME FROM THE COLLECTIONS OF Statier-Hiton, N.Y. Nov. 26-28

GUNNAR BJAREBY, DR. ROBERT COOK,

RUSSELL P. MACFALL, DR, PAUL B. MOORE, ROBERT
THOMPSON, & MANY OTHERS

EREE LIST INFORMATION: Mi1CROMOUNTS THROUGH

LARGE CABINET SPECIMENS

A fine selection of specimens now
available in Boston please call
617-536-7188

769 ARBUCKLE AVENUE
WOODMERE, N.Y. 11598
516-295-3050

QUALITY MINERAL SPECIMENS

BUYING 'SEU.!NG *MINING DIOPTASE XL CLUSTERS

PROSPER ). WILLIAMS

Minerals for Connoisseurs
270 Sutherland Drive, Toronto, Ont.,

Al MINEHAL SPEC'MENS Canada MA4G 1J3. Phone (416) 421 -0858
- I'sumeb, Onganja & other fine S. W. African
lon WHOLE SALE t.rn.-ur:n-n- ||1l+:'lmlmu |.iT:|.::.‘ ll'lu;mln ”h'rrl:ti‘:{‘

ni“t,l 114.1““!!1\1'“:.'

Blue JEREMEJIEVITE terminated cryvsials
from Mile 72, north of Swakopmund
5. W, Alnca

106 Maroon Box 227 Crested Butte, Co. 81224

PERUVIAN SULFIDES
TSUMEB SECONDARIES
INDIAN ZEOLITES
CALIFORNIA BORATES
many other crystal specimens

Rare Cornish & British
MICROMOUNTS
Free list available

R. W. Barstow, 26, Tregeseal,
St Just. Nr. Penzance.

Cornwall, England

V/2V/4

GERMAN STYLE BOXES FOR
UNMOUNTED GEMS AND AGATE
EGGS-CHEAP!

See me in Wholesale
saction at

Tucson- Feb 11-13

Reno-Amer. Fed. June 17-18
e e ——— e ———

JEWEL TUNNEL IMPORTS

ROCK H. CURRIER
Box 8252
San Marino, Calif. 91108

PHONE 213-287-6352

FINE MINERAL & CRYSTAL
SPECIMENS

Free mineral lists

CALLAHANS GEMS & MINERALS

di
alfredo Benitoite and Other Fine e e
ferr| Minerals

ELDORADO HWY 7 OTTAWA

MA DO

By Appointment Only

Fine mineral specimens
from Europe and worldwide
locales

Neptunite, J. Joaquinite
Assoc. San Benito Area Minerals
Thumbnail, Miniature, Cabinet

BRUCE & JO RUNNER

Ph. (209)634-6470
13526 First Ave. South

Delhi, Ca. 95315

w"".

HWY 401

BELLEVILLE MONTREAL
FINE MINERALS

HAWTHORNEDEN

RR #1. El Dorado
Ontario, Canada KOK 1YO
613-473-4325) Frank & Wendy Melanson

Dr. Alfredo Ferri TORONTO

Show room
C.so Vercelli. 7
20144 Milano, Italy

tel. 435000
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Figure 2. Pyrrhotite with quartz and sphalerite (specimen no. 30111),

Width of specimen as viewed is 3 cm,

he Bluebell mine prior to its
closure in 1971 was one of the
majol lead-zin« Lit'pna-ln n
the province of British Co
lumbia. It is also one ot the
oldest mines in the province and its early

Walker and

['hey reported that the

!1|-tur'_\' was described by

Gunning (1928)

deposit was known to explorers in the
1800's who taught the Indians the

art of making bull

Old workings on

the Hudson's Bay

early

ets trom the lead ore.
:|*.-.H site are Ln'dlh'd 8]

Company but the
staking of the property was not com
pleted until 1882 by Robert Evan Sproule
Production of the lead-zinc ore began in
intermittently un

until 1027

| BU5 L”].‘E Prov ceded
der various owners (Irving
1957 ).

Cominco Limited, owners of the mine

since 1927, ftortunately had the toresight

to organize a mineral specimen salvage
allowing the unde:

operation beftore

[ ; .
groun ! opcrations to tlood upon closure

in 1971,

universities were invited to participate in

Hl."-.'l.'!.1| L -HL]IL]{.!‘.'I museums .]‘.'!ki

[hrough the ettorts ol
Louis Movd, the National Museums of

Canada acquired a large number ot speci

this operation.

mens. | he museums of Canada are in

' i
debted to Cominco Limited tor this op

portunity and we hope that the success ol
i
this operation will encourage other mining

companies to help preserve similar beauti

Figure 3. Calcite with pyrite dusting (specimen no. 31199). Width of 1

specimen as viewed is 18 cm.

ful and important specimens, not only
from mines which are scheduled to close,

but also trom those still operating

Several of the photographed specimens
will be incorporated into a travelling ex-
hibit on the Bluebell mine which will be
shown at a number of the major mineral
shows in Canada and the United States
beginning with the Greater Detroit Gem
and Mineral Show in October, 1976. It
is hoped that this briet article will pro
vide readers with information on a little

known but interesting mineral !.L‘utlhh

S
and will encourage collectors to watch tor

the exhibit

General Geology
| he Bluebell mine is located on the east

shore of Kootenay Lake in southe astern

British Columbia (Fig. 1). It was one of

several lead-zinc deposits in the Kootenay

Arc Formation which extends trom Revel

stoke, British Columbia, into Washington

ldaho and Montana tor a distance of
200 km. The Kootenavy Arc consists of a

thick series of sedimentarv and volcanic

| 1 1
rocks ol earlv Cambrian to l; Mesozoic

. . =
AYE | he most l‘.’-.'ll'.il-L:!htL'. marker 1n this

sequence (Fig. 1) is the Lime

stone in the Lardeau and Kootenav areas

and the equivalent Reeves Limestone

h ot Nelson near Salmo (Fvles, 1970)

T 1 i
* Bluebell mine ore occurs as a replace

[ ks
L LM LN

Mineralogy

The minerals reported from the Bluebell

mine are sphalerite, pyrrhotite, pyrite,
chalcopyrite, magnetite,
rhodochrosite, kut-
siderite, ankerite, gypsum,
quartz, manganoan fayalite ("knebelite”),
minnesotaite, chlorite, dickite and mus-
covite. The following mineral descriptions

are based on the specimens in the National

arsenopyrite,
calcite, aragonite,

nahorite,

Collection and therefore do not include
all of the above species.

Sphalerite is the principal zinc mineral
at the Bluebell mine and occurs in the mas-
sive ore with galena. Ohmoto and Rye
(1970) reported that the sphalerite con
tains between 20 and 29 mole percent FeS
which makes it very dark in color. It
ranges in size from anhedral grains of a
few millimetres up to euhedral, bright,
stepped crystals of 2 cm. The commonest
torms present on the crystals are the posi
tive and negative tetrahedra moditied by
1

The common mineral associa

calcite

[E'Il' ( L:l."l,'

tions of sphalerite are quartz,

galena, arsenopyrite and pyrrhotite

Galena, the other major ore mineral
has a large grain size distribution ranging
IN S1ze from hine gramns of a few milli
metres up to euhedral crystals and cleav
able masses of several centimetres. The
better crystals are bright, sharp cubo

llr t F'.||!‘\'|

octahedra. 1 he cube is the dominant

and these taces are often stepped




Figure 4. Quartz group (specimen no. 30232). Width of specimen as Figure 5. Arsenopyrite rimmed with calcite on galena (specimen no.
viewed is 4 cm, 31216). Width of larger arsenopyrite is | cm,

Pyrrhotite is the most common sulfide fit this description and consist of hexa are the curved

composite crystals with

in this deposit. The Bluebell is tamous tor gonal prisms replaced by “spongy” p habits ranging from saddle-shaped to

fine pyrrhotite crystals, specimens ol rite. The pseudomorphs may be up | spheroidal. One particularly exaggerated
which may be seen in many collections ¢m in diameter. Also of interest is the habit is shown in Figure 7. The most com
throughout the world. Crystals have been dusting of pyrite on preterred ni mon associated mineral quartz with

tound up to 10 cm in diameter and they hedral faces of calcite (Fig. 3.) and small which it often combines iIn exquisite
are usually bright and lustrous. The domi stalactitic coatings on quart; groups. Bluebell mine calcite is transh
MmMmanganoan vare

nant forms are the |‘--L‘udn-|1t'\.|;;m\.tl Iru'nupll.'l'in* crvstals trom the Bluebell cent white with somi

prism and pinacoid. The monoclinic va mine are exceptional. Thev resemble the ties being pale pink

riety is evident due to its ferromagnetism Mexican spec imens in form and auality Rhodochrosite occurs

but without polished sections it is not with bright, short prismatic crystals that microscopnic. curved. compos
known whether or not the hexagonal poly I I

'
are deeply striated (Fig. 5). The bette
type is also present. Associated with bril- crystals are «

| | 5 | .
individual, Hesh 1OV spheres
ommonily ssoCiated wiath ) lu | rhod

ImMini .'|.1|.4n.l'.fu'|'x:‘.| 1%
liant, clear quartz crystals and milky galena, sphalerite and

v (Ohmoto et a 1970}
white calcite, the pyrrhotite is spectacular

Calcite s the
as one can see in Figure 2. The specimen

k[l.l.'l:ﬂ". rivals other well-known localities

such as Santa Eulalia, Mexico and Trepca

Siderite s uncommon and occurs as

1
compact aggregates ol HNCTOSCOPI

: .
mineral, and occurs as crvstal

vugs within the ore body. Only | "
‘: Il". :I-..'\.l ..I I.. I'J- Ir.ll;l\l\.llll"ll ‘1.“ |

" . " i . . !

habits of the rhombohedral torm

: ; g _ | ] i mi siderite
in the National Museum specimens. Sharj :
r !

- . ; o rANnese rich i 19701
Pyrite occurs as pseudomorphs after well-formed, rhombohedra t }

| LD

HII.I'.‘_l‘r‘-\ll.I‘«.].I

pyrrhotite as well as small cubic crystals collected (Fig t 6) but cleavas ragonite

Of primary orngin coexisting with pyr ments mi larger stals wer 1 e P
rhotite. Shannon (1970) described the tound

i

pyrite pseudomorphs as follows: “The

sequence ot oxidation (ot the ore body) In

appears to be: tirst pyrrhotite shows tiny particularly h
tractures coated with a spongy-appearing ['he tlattened rhom
pyrite. The pyrite gradually encroaches on

the pyrrhotite until the pyrrhotite has

been converted to lacy or spongy pyrite

1 1
which mav be associated with unaltered
| 1
galena, marmatite (sphalerite), arseno
1 1 1 I
knebelite Imanganoan tavalite) on
s

1 1 11
ne exampiles n 1}‘.1' collecthion Wi




are present; the most common is the typi
cal tabular habit which occurs as euhedral
crystals to 13 cm. Elongated, prismatic
crystals with swallow-tail twins to 11 c¢m
d!al‘: OCCur.

Quartz, one of the commonest minerals
in the Bluebell mine, normally occurs
as groups of iree standing cry stals and
less often as small, doubly-terminated
‘floaters’. The large, stubby crystals are
often milky but generally the longer, pris
matic crystals are clear and brilliant. They

form aesthetic, radiating groups (Fig. 4)
often in combination with well-tormed
['r'-.'lrhﬂtltt'. arsenopyrite, w;‘l|“.d]t_'i'itl' and
calcite crystals. The commonest torms of
quartz are present: prism, positive and
negative rhombohedra. Crystal size ranges
from less than a centimetre to magniticent
cabinet specimens with crystals to 30 cm

1 -
IONE.

“knebelite”) o«
radiating, tabula:

Manganoan fayalite
curs as dark brown
crystals in calcite matrix. Blocks of ore-
bearing, ar'@;atd“urd limestone containing

up to 25% ftayalite were recovered

Paragenesis
Ohmoto et a

eralogical paragenetic sequence into three

1970) divided the min-

periods: Period I, knebelite formation
Period 1I,

Massive,

deposition ol coarse-grained,
sultide-quartz-carbonate ore;
Period 111, continued crystallization of the
vugs but with quartz
and calcite more abundant than pyrrho

Period 11 minerals in

1 i 1 1
tite, sphalerite and galena. Ohmoto et al.

— 1
(1970) estimated that vugs occupy about

10% of the ore zone.
. , 1. 1
[ he ore is localized along tracture zones

: . , .
as a hvdrothermal replacement of lime-

i L i | ]

stone. Ohmoto's (1971) study ot tluid

1 lad | Y
INCiusions xlf"ti 1IsotopiCc ratios led nim (o

1 1 1 1
conclude that the water in the hvdrother
1 1
mal Huid was of meteoric origin and the

1i 1 - 'I .1
sulfur and metal were probably derived

1
4D0vVe

L
1
trom sedimentary rocks present

the limestone during Tertiary time. The
depth at the time of ore deposition was
approximately 6 km and the initial
erature of formation greater than
Acknowledgements
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AN EXPERIMENT IN SPECIMEN APPRAISAL

Wendell E. Wilson
P.O. Box 783
Bowie, Maryland 20715

PART 1

One would think, on an intuitive basis, that if a group of ex-
perienced and knowledgeable curators, collectors and dealers
independently appraised each specimen in a collection they
would arrive at remarkably similar figures. We thought the same
thing. and decided to test this hypothesis. The results, we
thought, were a foregone conclusion, but the statistical prool
would be new and interesting.

The following experiment was devised to test the hypothesis
that experienced value judges will consistently and closely agree.
Ien specimens from the collections of the National Museum
of Natural History (Smithsomian Institution) were placed on
display at mineral shows and in the Smithsonian offices where
guests could view them. Selected people were asked to inde-
pendently assign dollar values to these pieces. All of these people
were eicher collectors, dealers or curators. An attempt was made
to include a large proportion of highly experienced. qualified
appraisers, but we purposely included some inexperienced peo-
ple as well. Naturally we “knew™ that those in the former cate-

Figure 1. Quartz, variety amethyst, from Las Vigas, Vera Cruz,
Mexico. The crystals have purple tips of good color and the
large crystal is doubly terminated. Specimen height: 9.3 cm.

3

1

John S. White, Jr.

Dept. of Mineral Sciences
Smithsonian Institution
Washington, D.C. 20560

Photos
By WEW.

gory would be remarkably consistent, and those in the latter
category remarkably erratic. Imagine our shock when the re-
sulting data annihilated all of our premises!

Before discussing the data, we would like to invite readers to
test their own expertise in the appraisal ol mineral specimens.
The ten specimens are pictured here: write down your estimate
of a reasonable retail value for each of the ten pieces shown (or
simply make a wild guess) just as if you were thinking of buying
or selling the specimens yourself. Then compare your appraisals
with those of this article on page 48.

This survey was conducted over three years ago, and repeated
recently, so perhaps you will wish to make two estimates for
each specimen: one for its 1976 value and one for its 1972 value.

The specimens were chosen to provide a spectrum of values
and types, from an exquisite California gold to a relatively com-
mon Vera Cruz amethyst. The selection includes species often
found on the current market, and items almost never seen for
sale.

Carefully consider the sizes and colors indicated when making

vour appraisals. Then read Part 11 beginning on page 47.

Figure 2. Vanadinite, from the Old Yuma mine, Pima County,
Arizona. Rich orange red. Specimen height: 7.0 cm.
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Figure 3. (left) Brucite, from Wood's Chrome mine, Lancaster
County, Texas. Very pale green color. Specimen height: 7.3 cm.
Figure 4. (below) Apophyllite, from Poona, India. Medium lime-
green: not as darkly colored as the darkest pieces from India, but
still an attractive green. Specimen height: 4.5 cm.

Figure 5, (above) Fluorapatite with quartz, from Panasqueira. Por-
tugal. Pale green. Specimen height: 6.0 cm.

Figure 6. (right) Epidote from Knappenwand, Untersulzbachtal,
near Salzberg, Austria. Greenish black. Specimen height: 6.7 cm.
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Figure 7. (below) Mimetite, from Tsumeb, Southwest Alfrica.
Very pale yvellow. Specimen height: 5.7 cm.

Figure 8. (top right) Bournonite, from Horhausen, Westerwald,
Germany. Repaired, but a good job. Specimen height: 5.5 cm,
Figure 9. (left) Azurite, from Tsumeb, Southwest Africa. Black
with blue internal reflections. Specimen height: 8.5 cm.

Figure 10. {above) Gold, from Grass Valley, California. Rich
vellow. Specimen width: 8.0 cm.
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Mining Claims
for the
Mineral Collector

by Henry A. Truebe
P.O. Box 227
Crested Butte, CO 81224

The Mining Law of 1872 rose out of the mists of primate ter-
ritoriality. Early prospectors on the Mother Lode country of Cal-
ifornia found gold, but whose gold was it? Usually the gold went
to the person who could possess the land on which it was found.
But possession became a complicated and sometimes dangerous
task for men who were mainly interested in mining. Eventually.
the Federal Government of the United States gained control of
lands in the West. With the land came the minerals and the Fed-
eral Government was then in a position to grant mineral rights to
individuals. The Mining Law of 1872 provided the procedure.

At the present time, the lands on which an individual may
claim minerals are known as public domain lands and are admin-
istered primarily by the Bureau of Land Management and the
National Forest Service. The Law of 1872 does not allow people
to claim minerals on privately owned land and on Federal lands
which have been excluded from mineral location (National
Parks. National Monuments, Indian Reservations, Military Res-
ervations, most reclamation projects, scientific test areas. and
some wildlhife protection areas). The administrations of the
Bureau of Land Management (BLM) and the Forest Service with-
draw additional public lands from mineral location from time to
time.

The Mining Law of 1872 is simple in theory, but has become
rather complex in application. Originally intended as “an Act to
promote the development of mining resources of the United
States™, it was expansionist in philosophy and granted many lib-
erties to the individual. Since its passing, it has been limited by
other legislation. Oil and gas, oil shale, potash, sodium, native
asphalt, solid and semi-solid bitumen, bituminous rock. phos-
phate. coal, and sulfur in Louisiana and New Mexico, as well as
all minerals in certain other lands. cannot be claimed and must
be leased from the Federal Government under the terms of the
Leasing Act of 1920. The Materials Sale Act of 1947 prevented
the location of mining claims for sand. stone, gravel. pumice,.
pumicite, cinders, clay, petrified wooq, and. | suspect, agate and
jasper. These materials are to be purchased at fair market value
from the Federal Government. In the Act of July 23, 1955, the
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Figure I. A mining claim cormer post, typical of thousands
throughout the western United States

Federal Government distinguished between surface and sub-
surface nghts, took control of the management of surface rights
such as timber and soil, and to a large degree regulated how
mining cou 1 be done. Finally, the Wilderness Act of 1964 closed
Wilderness areas to mineral location after 1983 and prevented
the use of motorized equipment in Wilderness areas.

The idea of a mining claim for mineral specimens would prob-
ably get a smicker from a hard-rock miner, but if the sale ol the
specimens brings in more money than the cost of operating the
“mine’, it is a mining claim that even the mythical “prudent
man~ would find valuable. The basic problem for the authori
ties is that they must, from lack of experience, treat the novel
idea of a specimen claim as they have treated claims in the past
with estimates of value in terms of tons of ore at a certain grade
But who has been able to estimate the value of specimens in a
deposit? Who has tried?

Contests to a claim’s validity will come from three quarters:
the Federal Government, other mining companies, and mineral
collectors. The Federal Government may be answered by the
“prudent man” argument (see Thomssen, 1971) and the fact that
the claims are for minerals, not for a summer homesite or other
prohibited use. Mining companies interested in the area covered
by a specimen claim will be interested in more than the speci
mens, which would indicate the claims are valuable for more than
the specimens. And other collectors, when confronted with a
claim on a mineral locality, must recognize that the person who
staked the claim has more right to the minerals than rhey have.




TRUE NORTH

@ Discovery Post

The Claim

There are four types of mining claims: lode claims, placer
claims, mill-site claims, and tunnel-site claims. The lode claim
Is the most common mining claim and will be discussed in de-
tail below. The placer claim is used on alluvial deposits, particu-
larly placer gold deposits, and grants no rights to minerals below
the soil. The mill-site claim is a plot of ground with no mineral
value which is appropriated for use in the erection of a mill for
the processing of ore. The tunnel-site claim is a variation on the
lode claim and can be used to reserve mineral rights on a 3000-
foot by 3J000-foot area, but its application is rather sophisticated.

A valid mining claim can only be made by a citizen of the
United States, or by someone who has declared his intention to
become a citizen, on ground that is unowned and unclaimed.
The best place to determine the ownership of a particular por-
tion of ground is to check with the BLM or Forest Service. If the
maps on file show that the land is unowned, you may then check
if it 1s unclaimed. The best place to check this is on the ground;
walk around checking for claim posts (figure 1) or discovery mon-
uments (figure 4). If no posts or monuments can be found, there
is no valid claim, and you may proceed to stake your own claim.
If there are posts, you should be able to find a discovery monu-
ment or a notice of location, and from these you can determine
either the name of the claim or the name of the locator. Armed
with this bit of information, you can go to the county clerk and
recorders’ office and, by checking the records, determine if the
claim is still valid. If the claim is good, you may still be able to
negotiate with the owner for specimen rights. If the claim is not
valid, you may “jump the claim by staking your own.

Your lode mining claim gives you the exclusive rights to the
minerals within the boundaries of your claim (figure 2). The Law
of 1872 also gives you the right to follow a well-defined vein owutr-
side the side-lines of your claim, provided that the vein apexes
(surfaces) within your claim boundaries. The claim dimensions
are a maximum of 1500-feet by 600-feet and contain an area of
20 acres. An individual may stake an unlimited number of lode
claims, though overdoing it may result in close scrutiny of your
work. Groups of tens of claims are not uncommon, though some-
one recently aroused Federal ire when he staked thousands of
claims in several western states.
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Figure 2. (top) A map of the SPECIMEN Lode Mining Claim

Figure 3. The Location Certificate describing the SPECIMEN

Lode Mining Claim
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The Paperwork
A valid mining claim must be described by a location certif-
icate. The certificate, when properly completed, provides the
following information:
. The date of location of the claim
The name of the locator or locators
The name of the claim
. The distance claimed along the vein and on each side of
the vein
Some tie of the discovery monument or a corner to legal
land survey (township) corners or to prominent landmarks
A description of the boundaries of the claim by metes and
bounds

Any paper which gives this information 1s adequate, but conven-
ient location certificate and location notice forms are usually
availabie at county clerk and recorders’ offices. Figure 3 is an
example ol a completed location certificate for a claim in Colo-
rado. The information on a location notice is essentially the same
as that on the locanon certificate.

Figure 4. Placing the Location Certificate in a can on the Dis-
covery Post or Monument
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The Ground Work

The most important feature of a lode mining claim is the dis
covery monument: it is required in all states. The term monu-
ment 1s rather grandiose — a post with an attached tin-can is the
usual form that the monument takes (see figure 4). The purpose
of the monument is to mark the site of the mineral discovery and
to provide a description of the claim for anyone who is interested
While the law generally requires a mineral discovery for each
claim, modern expedience has made this unnecessary. [his 1s
particularly evident in the case of large blocks of claims located
in anticipation of finding a huge disseminated orebody. Surface
indications of mineralization are sometimes absent, but the
claims must be staked in order to protect a future discovery. The
second function of the monument, that of an information center
1S very important. Location certificates are placed at the monu-
ment. in tobacco cans, plastic vials, jars, tin-cans, or occasional
ly. devious traps designed to lacerate the lingers of the curious.
['he location certificate shown in figure 3 could have been found
in the discovery monument of the claim illustrated in figure 2

Once the discovery monument is in place and the location
certificate is recorded, the claim has been made. It then remains
to post the notice of location, and to mark the corners of the
claim with posts or stone cairns. The number and placement ol
the corners, as well as the deadline for marking corners varies
with the state in which the claim is located. The marking require
ments and deadlines are summarized in figure 5; the information
therein has been provided by the Owens Surveying Outfit,

If only one claim is being staked, the locations of the corners
need not be exact — a compass-and-pace survey is adequate. 1
more than one claim is being located, a more accurate survey is
needed to prevent “fractions” of unclaimed ground from appear
ing between the claims when later, more accurate, surveys are
made. In any case, it is generally wise to stake undersized claims
to allow for minor errors.

I'he amount of work, in addition to the above, required to val
idate a claim varies from state to state, from nothing to several
hundred dollars’ worth. The formerly required discovery pit is
now becoming unnecessary. In some cases substitute work has
been required: in others, the need for “discovery™ work has been
dropped.

Keeping The Claim
Once a claim has been staked, annual labor must be done to
hold the claim and to protect it from claim jumpers. A claim
owner is required to do $100 worth of work each year on each
claim he owns. This can simply be work involved in extracting
minerals, or it can be geologic, geophysical or geochemical sur
veys of the property, road construction, or any number of things

['he owner must go to the county courthouse each vear and sign

an affadivit that he has. in fact, done this amount of work on his
claim. It is interesting to note that, in these inflationary times,
less work is needed each year to hold a claim

A procedure which was commonly used in the past, but which
1s becoming difficult now, is to “patent” a claim. This involves
doing the equivalent of five-years’ annual labor, having a survey
made, and paying an additional $500 for title to the surface and
minerals on the claim. This land could then be bought and sold
like a piece of real estate. Even now the mineral rights (but not
the surface nights) of an unpatented lode mining claim can be
bought, sold and inherited.

At a few places in the United States, mining claims are subject
to taxation. This has s advantages and disadvantages, but these
are beyond the scope of this article. But it is worth noting that
il the taxes are based on the acreage of land claimed. it may be
worthwhile to reduce the claim to a minimum size.

A [mal difficulty in keeping a claim is the possibility of an ad
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LOCATION ENDCTR
WORK SEY NO. OF OoR
RECORDED CORNERS CORNERS

RECORD .

DISCOVERY SIDE CTR CLAIMS FEE

REMARKS ASSESSMENT RECORDED

Post notice @ NE cor

90 day: Immediately Mark side lines 90 days after September |

ARIZONA rilling 120 days 90 day ' end ctr 1y 90 day

September 1

CALIFORMNIA & rEguine [ a0 lay: } L ir 14 {0 1ay o September 1

COLORADO Claim map, e Beture filing

IDAHO required nediately : ) i 60 days September |

MONTANA T . /A ) day S 90 day 1

itter September

File claimm map 60 day: completion

withun 90 days of work

* ¥

NEW MEXICD ng 5 90 day: 60 days after September 1

OREGON required - 30 days withun 30 days after annual
record. date

UTAH MNone required 30 days 30 days £ 30 day 30 days atter Seprember

WASHINGTON None requirec N/A 90 days y 00 days 30 days after September

WYOMING ng » ¥ B0 days B0 days ' sude cir 60 days 60 days atrer September

NOTE: The number of davs in respective columns for location work, set corners and record claims — refer to after the date of discovery
*Varies in different counties, The above information was extracted from the respective State Land Offices

**1Ii must be dmonstrated by samples that there are valuable minerals on the claim. Drilling can be used. but admissable samples can also be obtammed from an

oierop., trench. or prospect i

Figure 5. Requirements for Lode Mining Claims in various western states ( Table courtesy of The Owens Surveying Outfit)

verse claim— a claim on your ground by another individual. If
you have properly staked the claim, done and recorded your an-
nual labor, and paid any taxes on the claim, there should be no

were not highly educated fellows, and problems you have in claim
staking can generally be solved by removing the veneer of mod-
ern legal jargon. In fact, minor errors in staking may be ironed

problem. There would be a problem, of course, if the other party
can prove he was there before you by indicating the position of
his discovery monument and claim corners on the ground, and
his location certificate and affidavits of labor at the courthouse.
It is always a good idea to go over the ground you are claiming
to insure that someone else isn't there, and to check the court-
house records with care. In some rare cases, careful research can
allow the acquisition of an abandoned mine for the nominal ex-
pense of staking a claim,

Summary of a Successful Claim

As a summary of the article, and a checklist for anyone who
may be staking a claim, the following list is included. To stake
a vahd claim:

. determine the general area of interest and check with the

BLM or Forest Service to be sure the land is open to claim-
Ing.

check the ground for evidence of other claims, and if need-
ed, follow this up with a check at the county clerk and
recorders’ office. While there pick up copies of blank loca-
tion notices.

post your discovery monument.

record your location certificate.

post your notice of location and mark the boundaries of
your claim.

do the required validation work, if any.

do and record your annual labor on the claim.

If this sounds impossibly complicated, it is well to remember that
the Law of 1872 was designed to convey mineral rights to the
prospectors of the late nineteenth century. By and large, these

Ih

out by filing an amended location certificate, if necessary.

A mining claim is a realistic way to gain control of minerals
on the public domain. | hope that the readers of this article use
their power wisely, to gain both economic and scientific returns
from a mineral deposit. In this way the use of mining claims can
be compatible with the goals of locality preservation.
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AN EXPERIMENT IN SPECIMEN APPRAISAL
PART 2

['he results of our two appraisal tests are given in | able |
I'he first appraisal was concluded in October of 1972: the repeat
was concluded. for the most part. in April of 1976. Although

somewhat fewer appraisers were involved the second time (22 vs,

27 the first time), the relative proportion of dealers to collectors
and curators was about the same. Many, though not all, of the
people in the first test were involved in the second test, but none
were told the test would be repeated: it 1s fairly sale to assume
that they could not remember or be influenced by their own
1972 estimates when they repeated the appraisal in 1976,

One may well ask whether this data has anv meaning at all
Specifically, what s the rrue price of a specimen? In reality, a
successful selling price i1s a function of time: a low price (relative
to what most people would expect for a particular specimen)
results in a quick sale whereas a higher price for the same piece
can result in a long, difficult sale. Remember that S1000 may
seem a “low” price for certain fine specimens whereas $10 might
seem too high for lesser pieces. The higher a particular specimen
is priced, the fewer people there will be who would be willing
to pay that price for that specimen. The fewer the potential
buyers. the longer it takes to find one of them. So we must define
a “reasonable retail price” as the price at which the specimen
would sell in a reasonable period of time, or after exposure to
7. n. 6). We feel
the average of all the appraisals for a given piece probably best

a reasonable number of people (see editorial, v.

approximates a reasonable retail price, and therefore is meaning-
ful: one should bear in mind, however, that it might be quite
possible for a piece to sell at a higher price if the seller has more
than average patience.

While not what we expected, the data are nevertheless very
interesting. The first column (A) lists the averages of all of the
appraisals for each specimen durirg each of the two appraisal
periods. These are the figures with which vou will want to com-
pare your own estimates. But if you are not too close to these
figures. don't feel bad. The second and third columns list the
averages of the highest and lowest appraisals. For example. for
the 27 appraisers in the first test we averaged the lowest seven
appraisals (column B) and the highest seven appraisals (column
C). The range was far wider than we expected, indicating that
even experts cannot closely agree. The next column gives the
actual highest and lowest appraisals for each piece.

We separated the curators and collectors (buyers) from the
dealers (sellers) to see il thewr appraisals differed significantly:
they did. In general each group seems to have been influenced
by some wishful thinking. The dealers estimates of the “selling
prices were higher than the collectors’ and curators’ estimates
of the “buving prices.” probably similar in concept to the “bid”
and “asked” prices of the stock market. There were some ex-
ceptions, but in general the dealers appraisals were higher.
However, different criteria may be in use by the two groups:
perhaps the dealers have special customers already willing to
pay a premium for such specimens that collectors and curators
would normally be unwilling to pay. For example. at the Min-
eralogical Record mineral auction every vear. dealers routinely
outbid the collectors present!

In one statistical test on the first appraisal the experts were
divided into two groups: those with more than twenty vears olf
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(Continued From Page 40)

experience and those with less. Neither group showed a clear-cut
superiority. In fact, one appraiser had virtually no experience
in the buying or selling of line specimens and vet his appraisals
were excellent. Apparently accuracy ol judgement requires
considerably less than twenty years to acquire, il indeed it ever
can be acquired.

Some specimens were more difficult for the appraisers to
evaluate than others, and thewr appraisals. in general, have be
come significantly more erratic since the 1972 test. The column
labelled C-B/A might be illustrated by a simple case. Suppose
only four appraisers are involved: C is the highest appraisal ol
the four, and B 1s the lowest. These two extremes are compared
to the average of all four appraisals (A). It appears that in 1972
the highest and lowest estimates of only four people were likely
to differ by an amount about equal to the full average value ol
the specimen! For example. if the average value were $200, the
estimates were likely o range from $100 1o S3X...a sizeable
spread. But by 1976 the situation had become even worse: the
difference between the highest and lowest of four estimates was
hable to be nearly rwice the "actual” value ol the piece! If the
value were $200, the estimates might run from $50 to $400.

In a similar test we rated each appraisal according to the ratio
of the appraisal to the average of all appraisals for the specimen,
dividing the lower value into the higher. For example, a guess
of $50 compared to the actual average of $100 would be con
sidered off by a factor of two. A guess of 5200 on the same $100
piece would also be considered off by a factor of two. Summing
the ratios for the ten appraisals given by each person, we ob
tained a measure of each person’s accuracy relative to the grand
average. Richard Bideaux was the winner in 1972, and Victon
Yount was the winner in the recent test. Vic's average appraisal
was off by a factor of only 1.4 (1.0 would be a perfect score).
The 22 appraisers in the recent test, as a whole, were off by an
average factor of 2.05. You may compare your own estimates
o these scores obtained by the experts. The most inaccurate
appraiser was off by a factor of 3.01.

Using the same ratios as above, we summed the ratios for
each of the 22 appraisals for each specimen to obtain a measure
of the trouble appraisers had with each piece. The average values
'he most diffi
cult pieces to assess were the apatite and brucite: the casiest

are hsted under the column labelled “dithiculty™

were the amethyst, vanadinite and bournonite.

Values have definitely tended to increase significantly, even
though they are poorly defined. Only the Old Yuma vanadinite
lost value. probably due to the influx of fine Moroccan vanadin
ite. The others performed extremely well, from an investment
standpoint: on the other hand, people who dread the increase
in mineral prices might not be as pleased as the investor. It is
clearly one of those situations to which vou can either point with
pride or view with alarm. The last columns indicate the vearly
appreciation (or “interest rate ) for each specimen and the total
appreciation over the entire 3.4 vear period. Even though this
1Is an exceptionally fine selection of specimens, we think the
near tnipling of the total value during only 3.4 years 1s phenom
enal, and may be the most significant finding of this experiment

Perhaps other inferences may be drawn from the data, but
we will leave them to readers. Only three conclusions seem

relatively safe: (1) experts are in poor agreement on the value
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of specimens, (2) they are getting poorer, and (3) mineral values
for specimens like these are definitely rising at a significant rate.
One should not view mineral prices as absolutes: they will be
debatable at least within a range of from one half to twice the
price listed on the label or suggested by a buyer or seller.
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ADAMAS

“MINERALS FOR MINERAL COLLECTORS”™

ADAMAS IS LOCATED 2 MILES NORTH OF THE OHIO TURNPIKE (EXIT 16) AND
20 MINUTES SOUTH FROM I-76 & 80. IF YOU PASS THROUGH YOUNGSTOWN
GOING EAST OR WEST AND YOU ARE A MINERAL COLLECTOR, WE THINK YOU
WILL FIND THE VISITTO ADAMAS WORTHWHILE.

WE WOULD LIKE TO TAKE THIS OPPORTUNITY TO INTRODUCE OURSELVES
AND EXTEND TO YOU A MINERAL COLLECTOR'S INVITATION, FOR WE ENJOY
NOTHING MORE THAN TALKING TO MINERAL COLLECTORS. THE ADAMAS MU-
SEUM IS A MUST FOR ALL THAT SEE BEAUTY IN THE MINERAL KINGDOM AND
HOUSES THE FINE COLLECTION OF THE LATE CLARENCE SMITH SR., AS WELL
AS OUR RECENT ADDITIONS. WE THINK YOU WILL AGREE THAT THE MUSEUM
ALONE IS WORTH THE VISIT, HOWEVER WE DO HAVE THE LARGEST VARIETY OF
CRYSTALLINE ARCHITECTURES AVAILABLE TO THE COLLECTOR, THAT WE CAN
MUSTER. AMONG THE RECENT ADDITIONS TO OUR STOCK ARE A FINE SELEC-
TION OF HUBNERITE CRYSTALS FROM SILVERTON COLORADO AND SOME
EXCELLENT TREMOLITE/ACTINOLITE AFTER PYROXENE FROM SALIDA, COL-
ORADO. WE ARE PERHAPS MOST PLEASED TO OFFER YOU OUR ASSEMBLAGE
OF CALCITE PENDLETON TWINS FROM ANDERSON, INDIANA. WE BELIEVE THE
ABUNDANCE OF PERFECT TWINS TO BE NATURE'S ACCOMPLISHMENT OF AN
INCOMPREHENSIBLE IMPROBABILITY. WE ARE NOT A SHOW DEALER AND
HAVE NO LIST, BUT WE ARE EASILY ACCESSIBLE FROM MAJOR HIGHWAYS AND
EXTEND A WARM INVITATION. WE WOULD BE PROUD TO SHOW YOU ADAMAS.
PLAN TO VISIT US AND WHEN YOU COME TO YOUNGSTOWN: ASK FOR 'ANDY".

Cleveland

Andrew J. Love
GEOLOGIC CONSULTANT

Hours: M-F 1-8

Sat 10-8
Phone: 216-758-3185 Pittsburgh

YOUNGSTOWN
OHIO
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INFORMATION EXCHANGE

Dear sir,

Would an “imformation exchange
column be useful or of general interest”
Evervone has his or her own ideas about
mounting, labelling, storing., cataloging.
or arranging minerals for display. Not
everyone wants to follow the cut-and-
dried Federation rules, and there are cer-
tainly some interesting and original ideas
among our readers which could be shared
in this way. There are also probably many
ingenious but unpublished aids to identi-
fication, such as homemade spectroscopes
or polariscopes made from commonly
available matenals.

Mrs. Steven W, Cares
Sudbury, Mass.

Our letters column is alreadv available
for this fvpe of material. Readers need
not restrict themselves to commenting
only on previously published items

Ed.

EXCHANGES
Dear sir,
I have fine Spanish specimens. 2 X 2 to
5 X 5 inches, that 1 will exchange for fine
worldwide minerals. Good quality only.
Manuel Borras
Rovyo, 21
Zaragoza — 6, Spain
Dear sir.
| have good cabinet specimens to trade
for micromount material, expecially from
European locations. A detailed list of
available material can be supplied to in-
terested parties. together with photo-
graphs of rarer specimens.
M. Hollands
88 Weldrick Rd.
Richmond Hill

Ontano L4C-3T8 Canada

Dear sir.
| do not understand why it is easier to

get trading partners with overseas collec-
tors than with people here. 1 have some
pieces of museum quality celestine avail-
able to exchange for similar quality ma-
tenal. Any U.S. collectors interested in
trading via mail are welcome to contact
me. | am willing to trade “locally.”

Henry H. Fisher

4636 Dundee Ave.

Columbus., Ohio 43227

COORDINATED COVERS?
Dear sir,

How come the photos on the covers of
your issues have nothing to do with the
text inside?”

Chris Korpi
Cypress, CA

The reason is that the plates (color
separartions) for covers musi be made
four-at-a-time to save moneyv. When we
have a small backlog of articles we often
have no idea of what kinds 0 articles
will be in issues six or eight months ofl.
Even when articles are }"l'ﬂf”.‘.'ﬁl'tf. we r.."n
not wish to put authors on the spot by
inflexible
would be required when covers are made

giving such an deadline as
ht'fnll' articles are 1"!‘!'!'.'1».!'111"l ffn!u'l't’!'. we
currently have a rather large backlog of
excellent articles, and this has enabled us
o coordinate four out of the next five
covers with articles inside the issues. We
will attempt to do this as much as possible
in the future.

i(lf

AN ANTIQUE COLLECTION?
Dear sir,

Recently | acquired an old, boxed min-
eral collection. The wooden box is 7'2
inches deep. has a shding wooden top and
compartments for 25 specimens. The
label on the box reads:

MINERALOGY set No 203

for voung ;‘t‘”f‘-‘rl'

Collection No 1l

:&h:’ Grade

l“f'{','h”'t';f h_l

G. Guittenberg

T'eacher of Natural Sciences

Erie High School, Erie, Pa
Can any of vour readers determine the
date of this set or any background infor-
mation on Guttenberg”

Donald C. Fish

Frederick, Maryland

COMMENTS ONTHE SEPTEMBER -
OCTOBER ISSUE
Dear sir,

Congratulations on the September-
October issue. My mouth is still hanging
open even though | have thumbed through
it several imes already today. For some
reason the particular articles in this issue

were quite relaxing to read and seemed to

I he Mineralogical Record. Januanr

be very worthwhile with respect to the
imnformation contained.
Robert B. Cook. Jr.
Auburn, Alabama

Dear sir,

Too many pictures of “man holding
rock™ but otherwise a beautiful issue:
Dick Gamnes' article on beryl was espe-
cially interesting.

Pete Dunn
Lanham. Maryland

Rather than reprint the large number of
letters we received on this issue, I can
summarize by saving that we have re-
ceived about 25-30 very positive replies
and three somewhat negative replies. On
the negative side, two of the three said the
overall technical level was too f."uf.’!. [Wo
of the three said there was too much of a
commercial emphasis. In general. how-
ever, the response by mail and from the
people | spoke with at the Detroit Show
was overwhelmingly positive. More re-
sponses, positive or negative, to anvthing
we publish will be welcomed.

Ed.
ROCK’S ROCKS

Dear sir,

Rock Currier's article on Indian zeo-
lites was not only interesting and informa-
tive; it was, for me, a trip down memory
lane for it was I who sold Rock the stil-
bite “bow-tie” pictured in figure 10 of his
article (v. 7, n. 5, p. 254).

This specimen was part of a small lot
of zeolites | purchased around 1972 and,
contrary to Rock’s statement, it was not
the best one. The best specimen, in my
opinion, 1s in my collection and 1t was
once photographed by Rock: it beats me
as to how he could forget it so quickly.

Joe Polityka
Brooklyn, New York

Rock said in the t'.:.',ﬂf."nH that he had
not been able to find a better one in India ;
I'm sure he remembered vours.

Ed.
THE PALA AD
Dear sir,

F'he Collector (Pala Properties) ad in
v. 7. n. 5, is proof positive that quality
advertising in full color can add to the
quality and attractiveness of its vehicle
(M.R.) and also be effective. It does jus-
tice to beautiful minerals.

Dan Libeg
Pocatello, ldaho

According to Pala Properties. the ad
has indeed been effective. Even here at
M.R. we have received almost as man)
compliments on that ad as we have for the
rest of that issue: much of the credit must
go to Harold Van Pelt. Los Angeles. for
nh'.!‘f.’rf" ;'J'?t rfr-;'r..rl.ﬂhﬂ_

Ed
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FAN MAIL
Dear sir. _ : ’ / \

| received my first issue of the Record

ISL‘F!.*{ )t.) TUL‘L‘IIH}. | want to tell you 5ol | mpﬁtrrll J

that it is the best magazine associated with

5 = i -
minerals: | can’t understand you being in < _{ﬂtllpra 15
financial trouble ' " . =
_ 1260 E. Edison
Select quality micromounts. Rare and well crys .]-l]k"‘-“n ._‘11.1!”"” H:‘T I 4]

Melrose Park. l"i'l'll.ﬂ\ tallized species from all over the world. Com

plete listing 1 Dollar KUMINERAL., 1, ch. Aug hﬂ}?‘ﬂ--lﬁ:ﬂ
”L';Il‘ Sir. Vilbert, 1218 Grand-Saconnex Genava, Swiltzer
land

Louis Curinka

Just thought 1 would drop vou a note of
appreciation and renew my subscription.
| am a professional geologist and have
been a mineral collector for 15 years. |
find most of the technical publications
for mineralogy very dull. My father is an " AUSTRALIA

amateur lapidary and gets a few of the offers some of the rarest and

: ) most colorful minerals in the

| ; . world; so why don't you add a

the mineral articles in them to be more on piece of Australia to your col-

the order of “look look see the rock”. lection. We are Australia’s

The Record fills a large gulf between the G SIS G &

: I P+ i quality mineral specimens fro

two and | hope it continues. Another MICROMOUNTS to ONE-OF-
thing | like is that all of your advertise- A-KIND Museum specimens.

ments are placed so as not to interfere

)
with the articles. So many of the lapidary KOVAC’S

magazines stick them everywhere so that Gems & Minerals Pty. Ltd., AMETHYST SCEPTERS
neatly copying a good article (should one 120-122 Commercial Road, DENNY MT_ WASH.
come along) i1s impossible. Prahran 3181 '

' . Free list of Scepters & other Oddities

Keep up the mﬂij“;:fk# o Melbourne, Vic., Australia. East-West Minerals, 543 Cleveland Av.
GRiR V. Esapea Phone: 51 2021 River Vale, N.J. 07675

Knoxville. Tennessee

more popular lapidary magazines. | find

MINERAL SPECIMENS FROM INDIA, RUSSIA, EUROPEAN COUNTRIES. APOPHYLLITE, BABINGTON-
ITE, CORUNDUM, EPIDOTE, MESOLITE, DATOLITE, ZIRCON, STILBITE, GYROLITE, BERYL, CALCITE,
TOPAZ, MORDENITE, HEULANDITE, LAZULITE, SCOLECITE, PREHNITE, ILVAITE, LAUMONTITE.

RUSTAM KOTHAVALA’S
CRYSTALS OF INDIA

In 1977: Tucson February 11, 12, 13
Washington D.C. May

conTacT ADDress: BY aPPOINTMENT ONLY.
1034 CarLTon StreeT SOrry, N0 maiL-orper BuUsIiness

BerkeLey, CaLlF. 94710 SPECIAL: POWELLITE WITH ZEOLITES
TeL: 415-841-4492 Extremely rare
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MORPHOLOGY AND'_OCCURRENCE OF BO LlVl m

by Robert B. Cook, Department ol Geology
Auburn University, Auburn, Alabama 36830

INFRODUCTION

Cassiterite is one of the few select mineral species that both
brings fire to the eyes of collectors and causes crystallographers
to lose sleep. Very few relatively common ore minerals can
compare with cassiterite s beauty and crystal perfection, ro-
mance and intrigue of occurrence, and difficulty of specimen
acquisition. As an economic geologist and mineralogist, | have
often wondered why good specimens of this mineral were so
difficult to acquire, particularly in view of the high annual world
tin production and the desirability ol cassiterite to collectors
and researchers. The purpose of this article is to present a com-
prehensive overview of the relationships between the paragenesis
and crystallography of cassiterite as well as descriptions and
locations for Bolivia’'s most interesting tin occurrences.

The extensive Bolivian tin belt encompasses a generally north-
south, 800 kilometre-long zone occupying the western part of
the country from the Peruvian border immediately east of Lake
Titicaca south to Argentina, Most of the more than 600 known
tin deposits are generally confined to the eastern arm ol the
Andean Cordillera. Deposits in the northern part of the tin belt
are veins and pegmatites generally related to major batholithic
plutons while those in the central and southern portions are
more complex vein systems related to major tectonic features
(Ahlfeld, 1954). Intensity of mineralization seems to reach a
maximum between Oruro and Potosi, gradually diminishing
both to the north and south.

The major mining centers of Oruro, Viloco. Caracoles.
Huanuni, Llallagua®. and Potosi are of relatively easy access
from LaPaz by medium-duty paved and dirt roads. Routes to
the mines at Viloco and Caracoles offer the visitor some of the
most spectacular mountainous and glacial scenery in the western
hemisphere. All major mines operated by COMIBOL, the na-
tional mining group. require identification and statement of
purpose at guard houses along all roads entering the camps.

I'he geology and mineralogy of Bolivian cassiterite deposits
suggest a wide range in chemical, pressure, and temperature con-
ditions, and possibly depth of formation. Ahlfeld (1954) has ably
described the various characteristics of Bolivian cassiterite oc-
currences in terms of mineralogy. physical characteristics, and
relationships of deposits to enclosing host rocks, and has classi-

fied these deposits within the classical framework presented by

Lindgren (1913). Occurrences vary throughout the paragenetic

spectrum, from pegmatitic cassiterite deposits emplaced at very
high pressure and temperature to xenothermal deposits formed
at very shallow depth under moderate to low temperature and
moderate to atmospheric pressure.

In his many years studying the Bolivian tin deposits, Ahlfeld
noted an apparent change in cassiterite morphology relative to
the apparent conditions of ore deposition as indicated by various

geologic and mineralogic criteria. Five specific cassiterite mor-

* Readers unfamiliar with Spanish should note that the double-1
(11) is always pronounced like a y.e.g. “va-va-gua” for Llallagua.
Ed.

CASITERITE

phological types were identilied, ranging from simple bipyra-
midal crystals associated with pegmatites, to highly twinned
forms in pneumatolitic and high temperature veins, through
prismatic varieties characteristic of moderate to low temperature
and pressure environments, and finally cryptocrystalline and
colloidal cassiterite produced either by primary or supergene
processes (Table 1). This apparent paragenetically dictated
trend forms the basis and format for the following sections.

MORPHOLOGY AND OCCURRENCE

T'ype-1 Cassiterite

I'vpe-1 cassiterite, exhibiting predominantly bipyramidal
forms (Figure 1A), is restricted in Bolivia, as elsewhere, to peg-
matites. Cassiterite of pegmatitic origin contributes only a very
small percentage of Bolivia's total tin output. Perhaps the largest
and best known pegmatitic cassiterite occurrence is that de-
veloped in the Fabulosa mine on the eastern flanks of the Cordil-
lera Real in Larecaga Province, Department of LaPaz. The
deposit i1s adjacent to the margin of the Sorata Batholith near
the southeastern end of the central portion of the pluton, on the
headwaters of the Challana River. Bipyramidal cassiterite crys-
tals exhibiting both first and second order pyramids occur in,
and adjacent to, the quartz core. Crystals are typically rather
poorly developed. reddish to dark brown in color, and locally
coated with muscovite and molybdenite. Quite large zoned crys-
tals reaching 15 cm in diameter are locally abundant (Ahlfeld.
1954). Associated minerals are triphylite, triplite, lazulite, vivia-
nite, molybdenite, chalcopyrite, pyrrhotite, arsenopyrite, pyrite,
black sphalerite, and stannite.

Similar pegmatitic cassiterite has been exploited from time
to time at the Fortaleza and Fenomenal prospects., approxi
mately 15 kilometres to the southeast of the Fabulosa mine, near
the headwaters of the Coscapa River.

T'ype-2 Cassiterite

With respect to the sheer volume ol exquisite, multiply
twinned, type-2 cassiterite crystals, no location in the world can
compare with the famous mines originally known as Araca.
['his name generally refers to veins formerly exploited by La
Empresa Minera de Araca. in what i1s now the Viloco district,
originally a part of the Patino group. The Viloco district occupies
an area of approximately 5 square kilometres situated along the
western margin of the Quimsa Cruz Batholith, approximately
hours by road south of LaPaz. While the district is of relatively
easy access, a very good map or guide 1s necessary to arrive at
the desired location. Scenery is beautifully rugged with the
numerous mines and prospects draped along the flanks of steep
glacial valleys and within cirques in terrain where road eleva-
tions locally exceed 5.100 km (17,000 feet). The mining camp
itsell 1s somewhat primitive with no accomodations except those
occasionally furnished by COMIBOL. Specimens are infre-
quently encountered in the currently operating portions of the
deposits, although they can be obtained periodically from varr
ous company personnel. Officials in this district are exceptionally
courteous to those having specific reasons for being there. Ex-
pect discomfort from lack of oxygen, particularly during the
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Figure |

Figure 1. A. Simple type-1 bipyramidal cassiterite crystal
exhibiting s{111) and ¢(011} forms [from Dana (1892)).
B. Simple prismatic crystal exhibiting Ist and 2nd order
pyramids and prisms [from Brauns (1912)]. C. Simple twin
on ¢(011) exhibiting only first order prisms (m) and pyramids
(s)|from Brauns (1912)). D. Simple twin on ¢(011) exhibiting
both first and second order prisms (m and a) and pyramids
(s and ¢) [from Dana (1892)).

Figure 2. Type-2 twinned cassiterite characteristic of Vil
oco. A. Twin on e(011) with extreme development of s{111|
faces |from Dana (1892)). B. Complex cyclical twin ex-
hibiting dominant development of Ist order prisms and
pyramids modified by h(279) and r{320} prisms, and c{001])
pinacoid [from Gordon (1924)). C. Simple twin on ¢(011)
exhibiting unusual development of h{210] (from Hielmeier
(1930)1. D. Simple twin on e(011) exhibiting approximately
equal development of the Ist order prism and pyramid
[from Gordon (1924)).

Figure 3. Type-3 prismatic cassiterite. 4. Prismatic crystal
typical of both Huanuni and Monserrat (needle tin); iden-
tification of n{771] is tentative |{modified from Ahlield and
Munos Reyes (1943)). B and D. Prism from the Victoria
Mine: identification of z(321) is tentative |modified from
Ahlield and Himmel (1932)). C. Prismatic crystal from
Viloco: identification of n{771] is tentative |/modified from
Ahlield and Himmel (1932)). E and F. Prismatic cassiterite
from Monte Blanco: identification of v(752) is temtative
lfrom Ahlield and Himmel (1932)). G. Typical, Cornish
type-3 cassiterite [from Dana (1892)).
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Figure 3

trip into the district. Vehicles with modified carburetors, par
ticularly Tovotas, are strongly recommended.

['he vein deposits of the Viloco district have been studied in
detail by Turnecaure and Welter (1947) and have been shown
to exhibit both hthologic and structural control as well as min
eralogic zonation with respect to the batholithic margins. Most

of the superb cassiterite specimens in older collections wore

found in the upper levels of the “veta principal”, or principle

vein, where large cavities contained spectacular twinned cas-

~Siterite crystals with gquartz and secondary goethite. Today,

similar though less spectacular specimens are occasionally
produced from the San Antonio mine, approximately 2 kilo
metres to the west. -




The luster, color, perfection, and size of Viloco crystals are
remarkable. Twinned crystals up to 5 cm in diameter are not
uncommon, and crystals reaching 8 cm have been reported.
Crystal groups weighing up to 100 kg grace some of the world's
finest museums. The color is typically dark brown, although crys-
tals exhibiting phantoms and other color zonation are quite
common. Colorless, transparent crystals of relatively small size
have been reported. An unusual characteristic of color zoning
in Viloco cassiterite is exhibited in crystals parually coated
with siderite. When the siderite coating i1s removed, the under-
lying portion of the cassiterite crystals is commonly colorless
to light vellow as opposed to dark brown for the uncoated por-
tion.

I he complex crystallographic features of Viloco cassiterite
have been described several times in the literature (Gordon,
1924; Heilmeir, 1930; and Ahlfeld and Munos Reyes, 1943).
Unfortunately, these publications are difficult to acquire and,
with the exception of the brief work by Gordon, are in languages
other than English,

The perfection of twins and abundance of crystal forms ex-
hibited by Viloco cassiterite are almost overwhelming. The
dominant crystal forms are m{110}. s{l111}, e{101}, a{100}., h{210)}.
ri320), (313}, cl001}, 11310}, and v{752). The (100) and (001)
faces are typically bright and smooth while (110) faces are usually
wavy due to vicinal faces, or may show fine striations (Figure
3). Other prism [aces are typically quite smooth (Gordon, 1924).

I'winning is almost invariably with e(011) as the composition
plane (Figure 2). Although both contact and penetration twins
occur here, casual observation suggests that contact twinning
1s the predominant type. The most common habit of twinned
crystals consists of two individuals symmetrically developed
with respect to e(101) (Figure 2A, D). Such crystals may exhibit
a dominant development of adjacent (111) faces at the expense
of (110) faces (Figure 2A) or the opposite case where the m(110)
prism dominates over the s(111) pyramid as suggested in figure
3D. Repeated or multiple twins resulting in trillings or sixlings
occur but are not common.

Simply twinned. light yellow to grey, type-2 cassiterite crystals
up to 2 cm in dia.neter are occasionally found in massive pyrrho-
tite. Specimens containing euhedral pyrrhotite and quartz have
been found in the San Antonio mine in recent vears.

Matrix samples containing type-2 cassiterite are occasionally
available at the famous Siglo XX or Twentieth Century mine
at Llallagua. This mine, the world’s largest underground tin
mine and the only block caving tun operation, i1s situated n
Bustillos Province in the Department of Potosi. The deposit

Is located near the towns of Catavi and Uncia, approximately
4 hours by road southeast of the major mining center of Oruro.

Mountain sides surrounding the mine are covered with nu-
merous old dumps from which rather mediocre specimens con-
taining vugs lined with quartz and small (2-3 mm) type-2 cas-
siterite crystals may be collected. A thorough search of these
dumps did not yield a single worthwhile sample of the famous
Llallagua phosphates, although weathered wavellite is locally
abundant. Good specimens can only be acquired by dealing
with the miners very patiently. Unfortunately, they feel that only
quartz and pyrite are of sufficient beauty to remove from the
mine. Occasionally, however, such quartz clusters contain ex-
cellent type-2 cassiterite and rarely late overgrowths of wavellite,
apatite, paravauxite, and vivianite,

Llallagua cassiterite is typically very dark brown to black
and occurs in generally small (less than 1 ¢cm) crystals on slender

transparent quartz crystals. Matrix samples containing si
wolframite crystals with cassiterite are relativ:ly common.

54

Figure 4. (top) Cluster of twinned cassiterite typical of material
currently available at Viloco. Sample is 4.5 x 3.0 cm.

Figure 5. (middle) Viloco cassiterite twins exhibiting striated
prisms and vicinal modification of pyramids. Crystals average
2.5 cm in diameter.

Figure 6. (bottom) Twinned Viloco cassiterite of the size rarely
available today. Crystals are 3.5 x 4.5 and 4.2 x 4.8 cm.
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Figure 7. (top) An unusual Viloco specimen exhibiting the
uncommon association of type-2 cassiterite on crystalline
arsenopyrite. Sample is 4.5 x 3.0 cm.

Figure 8. (middle) Brilliant black penetration twin from Viloco.
Sample is 1.5 cm in diameter.

Figure 9. (bottom) Type-4 prismatic black cassiterite currently
produced at Huanuni. Single crystal and group are 3.0 x 1.5 em
and 4.0 x 3.0 cm respectively.
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Llallagua cassiterite 1s almost invarniably twinned on e(011) and
exhibits the forms m{110} and s{111}

['ype-2 cassiterite similar to that of Llallagua occurs in the
Huanuni and Avicaya districts, approximately midway between
Llallagua and Oruro. Excellent type-2 cassiterite crystals were
also once common in the hypothermal quartz vein exploited in
the Alaska mine near Pongo in the LaPaz Yungas. These crystals
exhibit simple twinning as well as cyclical twins typical of rutile
['he crystals range from yellow to dark brown. Small though
well developed type-2 cassiterite crystals were described from
the Tanapaca mine north of Viloco and in numerous other veins
associated with the margins of the Quimsa Cruz Batholith (Ahl
feld, 1954). Other such deposits include those at the Laracota

and Carolina (Caracoles) mines.

Attractive type-2 cassiterite in crystals reaching 3 cm in dian
eter is currently produced from the fault-controlled quartz veins
of the Chojlla mine in the Yanacachi tungsten district, Sud
Yungas Province, Department of LaPaz. The crystals are light
buff-brown, opaque and, while they do not exhibit the luster
of Viloco cassiterite, are interesting due to the development ol
a wide array ol prism facies and twins similar to that lustrated
in figure 2C

Large, nch-brown cassiterite crystals simply twinned on e(O11)
were at times found in one of the vemns exploited in the El Barco
mine in the Yanacachi district. Cassiterite at this location occurs
intimately intergrown with felspar crystals in a locally pegmatitic
quartz vein. This deposit has produced outstanding museum
specimens of cassiterite

Bipyramidal. pseudohexagonal cassiterite twins have been
described by Spencer and Prior (1907) from the Chacaltaya
mine near LaPaz. These twins are unusual sixlings exhibiting
only m( 110) faces

Ahlfeld and Munos Reyes (1943) pointed out that there are
several apparent pneumatolitic or hypothermal vein deposits
that contain type-1 rather than type-2 cassiterite. An important
example 15 the Consolhidated mine north of Hlampu in which
excellent simple crystals up to 1 cm in diameter have been found
(Figure 2B). These crystals are typically dark brown, semi
opaque, and occur with quartz and pyrite, or in crystal-lined
vugs in quartz veins. Similar, transparent vellow crystals ex
hibiting the same forms have been found in hypothermal quartz
veins at Tigquinani in the Zongo region
I'ype-3 Cassiterite

T'ype-3 cassiterite, the type apparently typical of mesothermal
deposits, was lirst observed vears ago in Cornish tin mines. The
crystals are elongated parallel to prismatic zones, generally
small and delicate, and are almost never twinned. The Bolivian
occurrence of type-3 cassiterite was originally described by
Ahlfeld and Himmel (1932) from ore samples collected in the
Victoria and Kala Uya mines in Chalcataya Mountain, north
of LaPaz. Crystals of the Victoria mine are characterized by
m{l 10} prisms terminated by various bipyramidal faces (Figure
iB. D)

Small type-3 cassiterite crystals quite similar to Cornish ma
terial occur in cavities in tourmalinized gquartzite at the Monte
Blanco mine in the rugged Quimsa Cruz Cordillera, approxi
mately S hours south of LaPaz. Crystals exhibit complex termina
tions by various bipyramidal faces (Figure 3E, F). Larger ssmple
crystals exhibiting {100} and {110} prisms and {101}, (335} and
(111} pyramids are also found in this mine (Ahlfeld and Himmel
1932).

Superb examples of simple prismatic cassiterite are currently
produced in very imited amounts from the COMIBOL mine at
Huanuni, approximately 1 hour southeast of Oruro. While these

crystals, at hirst glance, appear to be simple {110} prisms ter




minated by the {111} pyramid, with local modification by com-
plex and unidentified pyramidal faces, it has been shown by
Ahlfeld and Munos Reyes (1943) through thin section examina
tion that these crystals are in fact pseudoprismatic twins formed
by the interpenetration of four individual prismatic crystals.
Specimens from this occurrence are particularly desirable due
to an intense black color and unusually brilliant luster (Figure
9). Crystals larger than 1.5 cm in length are uncommon. The
most attractive specimens are those consisting of divergent cas-
siterite groups or single crystals on plates of crystalline quartz
with pyrite and alunite. Specimen acquisition is extremely diffi-
cult in this district

Prismatic cassiterite of the type-3 variety, perched on typical
type-2. multiply twinned cassiterite and apparently representing
a second generation ol cassiterite, occurred in the uppermost
portions of the “veta principal™ at Viloco.

Additional localities where cassiterite exhibiting type-3 mor-
phology has been identified are the Rotschild vein in the Milluni
mine, the Isolina veirn 1 the Cerro Grande mine at Colcha, and
at Colquirt where prismatic brown crvstals are found with quartz,
fluorite. and siderite.

I'ype-4 Cassiterite

Type-4 cassiterite, “needie tin”, is very common in the xeno
thermal and epitherm:' deposits in the central part of the Bo-
livian tin belt. Thesc simple crystals generally exhibit the pris-
matic forms m{110} and a{l00}, and are typically terminated by
the {111} pyramid. Crysuals vary in size from microscopic to
approximately 8 mm in length, and in color from dark brownish
black to transparent yellow or almost colorless.

Perhaps the most outstanding occurrence ol "needle un-,
with respect to volume and overall beauty of specimens pro-
duced, is the Ichucollo mine at Monserrat, Poopo district, ap-
proximately 1.5 hours by road south of Oruro. "Needle tin” of
this occurrence is found as zones within wurtzite or as well
developed crystals in cavities associated with euhedral wurtzite,
teallite, franckeite, pyrite, galena, and quartz. Individual “needle
tin” crystals range from | to 5 mm in length and are typically
a lustrous yellow. Occasionally the crystals are transparent and
almost colorless. Paragenetic studies have shown that type-4
cassiterite is of later formation than the associated sullides and
sulfosalts. While samples of Ichucollo mine “needle tin™ are not
readily available on the collector market, they may be easily
recognized by associated. abundant matrix galena exhibiting
an unusual blue tarnish.

Similar though small crystals of “needle tin” were locally

abundant in the upper portions of various vein deposits in and
around the city of Oruro. Crystals are usually in radial aggregates
with individuals reac” 'ng 1 or 2 mm in length. Most samples
contain cassiterite in cavities in pyrite associated with zinkenite.
jamesonite, andorite, plagionite, pyrite and quartz. Twinned
acicular crystals occur locally in this district. Samples can oc-
casionally be found by diligent work on both the ltos and San
Jose mine dumps.

Small, dark brown, acicular cassiterite crystals with unusually
brilhant luster have been found in cavities in massive cassiterite
and in galena and siderite in the Descubridora and Transvaal
veins at Colquechaca. Spheroidal cassiterite aggregates con-
taining radial structure and locally exhibiting acicular cassiterite
at the periphery of the aggregates have been mentioned by
Ahlfeld and Munos Reyes (1943) at several locations. Chief
among these are the Natividad vein at Chorolque, Tasna, the
Animas mine at Potosi, and Vila Apacheta.

Type-5 Cassiterite

It has long been suggested by various authors that the xeno-

thermal cassiterite deposits of the central and southern part of

S0

the Bolivian tin belt have formed to a degree from colloidal
solutions. This concept has been discussed and greatly expanded
by Ahlfeld (1954). Cassiterite originating in this way is typically
botryoidal, extremely [ine-grained or cryptocrystalline, and
generally exhibits preserved colloidal structures. Morphologr-
cally identical cassiterite has also been shown to form by super-
gene processes involving the decomposition of tin-bearing sulfo-
salts. Cassiterite of either origin i1s generally of the sort referred
to as “wood tin”,

Apparently primary deposits ol colloidally deposited cassi-
terite have been described in the Colorado vein at Oruro. in the
deposits exploited by various mines at Morococala and Santa
Fe where at times the cassiterite is white, in the upper levels at
Potosi, in the Colorado vein at Chocaya where “wood tin” is
associated with pyrite, stannite, quartz and chalcedony in
cockade textures (Jaskolski, 1935), and in the Bolivia vein of
the Animas mine at Chocaya where thin section study has shown
the cassiterite to be in part isotropic or pseudo-isotropic (Jaskol-
ski, 1935).

Of particular mineralogical interest are impregnations and
small veinlets of "wood tin” in dacitic lavas exposed on Condor
Iquina Mountain, approximately 20 kilometres south of Macha.
I 'his occurrence represents one ol the few known examples of
“wood tin” of apparently unquestionable primary origin. Cas-
siterite at this location is intimately intergrown with chalcedony
as red to brown, botryoidal and stalactitic masses in sericitized
dacite. Associated opal and adularia replace altered rock along
small fissures. The “wood tin” exhibits typical fine-banded tex-
tures similar to agate.

While cassiterite is practically insoluble under surface or
near surface conditions, many Bolivian deposits were formally
noted for apparent zones of tin enrichment in and near vein
outcrops. An interesting example of this enrichment was very
profitably exploited at the famous occurrence at Llallagua where
magnificent concretionary masses of type-5 cassiterite were
once found. This apparent tin enrichment by the production of
type-5 cassiterite has been accomplished by the oxidation of
tin-bearing sulfosalts and redeposition of tin as botryoidal cas-
siterite. Such cassiterite has been shown to form by the oxidation
of sulfosalts at depth at Carguaicolla where type-5 cassiterite
has been found intimately associated with cassiterite pseudo-
morphs after teallite, and at Vila Apacheta where cassiterite
has been shown to form by oxidation of franckeite and cylindrite
(Moritz, 1933).

Superb examples of “wood tin” have been found in numerous
alluvial or placer accumulations in the vicinity of known vein
deposits. Exceptional occurrences are at Negro Pabellon, Moro-
cocala, Huanuni, Llallagua, Antequera, Carguaicollo, Potosi,
and Chorolque. Unusually large masses of “wood tin” have been
found in several locations, particularly within the drainage of
the Huanuni River where masses weighing up to 1000 kg have
been reported.

CONCLUSION

Genetic data for most Bolivian tin occurrences are available
to fully determine the prevailing conditions at the time of their
formation: most evidence tends to support Ahlfeld's original
hypothesis that there is a general trend in cassiterite morphology
from dominantly pyramidal under high temperatures and pres-
sures to dommantly prismatic under moderate to low tempera-
ture and pressure. The lack of precise paragenetic data for these
deposits 1s due primarily to the fundamental and practical nature
of the Bolivian mining industry, whose primary objective is the
exploration and development of ore rather than the more aca-
demic aspects of ore genesis. The mineralogy of cassiterite,
when coupled with detailed paragenetic data, offers a wide range
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Deposit Type

Table 1. Occurrence and Morphology of Bolivian Cassiterite

Cassiterite
Depositional Characteristics Type

Cassiterite Morphology Dominant Forms

Pegmatite High to moderate temperatures:

high pressure.

Hypothermal High (300°-500° C) temperature
and pressure. Deposition

usually at great depth.

Mescthermal Moderate (200°-300°C) tempera-
ture, relatively high pressure:

usually at moderate depth.

Epithermal
and xeno-

Deposition at shallow depths:
moderate to low (50°-200° C)

thermal temperature (xenothermal
higher); moderate to atmo-
spheric pressure: usually
shallow depth.

Primary Deposition at very shallow

collomdal or
supergene

depths by primary colloidal
OF supergene processes.

of research potential, particularly with respect to changes in
crystallography, optical characternistics, and elemental substitu-
tion with conditions of vein formation.

Little encouragement can be given to the collector of fine
mineral specimens with regard to the future availability of Bo-
livian cassiterite. Although the mines at Viloco, Huanuni, and
Llallagua will undoubtedly be in production for years to come,
each district suffers from particular deterrents to the preserva-
tion of fine specimens. Perhaps the worst problem is that there
is virtually no incentive to save specimen material from the mill.
With the exception of perhaps two or three private collectors
in LaPaz and Oruro, no concerted effort is ever made to secure
such specimens or to enlighten miners and mine personnel of
the potential research or commercial value of such material.
In each camp one can always find a few people with specimens
but in almost every instance the owner has been given some
erroneous concept of the true worth of the sample. Interestingly
enough, manufactured goods demand a very high premium in
the mining camps and most of the author's material was obtained
by simple barter of such things as boots, rock hammers, books,
and in one instance a calculator. Miners and company personnel
at Llallagua appear to be the most enlightened with respect to
the significance of unusual specimens but, unfortunately, most
ore 18 now produced by block caving techniques which render
the stopes inaccessible.

The collector or visiting professional can expect to be treated
well in the mining camps of the Bolivian Andes and should fair
well as long as he remembers that even the best the camps have
to offer may not be quite what he is used to at home. COMIBOL
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Simple bipyramids: prisms s{i1l}; e{101)
absent or poorly devel- common, all00):
m{l 10} rare
s{l111}; e{10]
mi{l10}: a{lOD);
ciO0l} common
h{210}; r{320);
1313} 11310

and v[752) less

| !I‘H_'L], 'w mnning uncommon.

Highly modified muluple
twins on {101} with vary
able development of 1si

and 2nd order pyramidal

and prismatic faces

common but not

Farc

Prl'\'l'l'l;i”L' Ur}'\l;ll‘\ lermi- ‘l'“l} . "]:l 10} .
sii1l}): clOO1}
common. z{321)

nated by simple pyramid

and {100} pinacoid or
and other poorly

defined pyramidal
forms less common

complex array of pyrami-
dal faces. Penetrations
twins on C axis common

at certain locations.

“Needle tin™; fine- to m{110}: a{l00}:

medium-grained prismatic s{i11}: and com-
aggregales. plex pyramidal
faces such as

(31-12) common.

“Wood tin:" cryptocrystal- Surfaces rarely
bounded by small
crystal faces
typical ol

“needle un”,

line and collondal tex-
tures charactenstic;
botryoidal masses.

maintains an excellent public relations office in LaPaz, the per
sonnel of which are always eager to accommodate the serious
visitor. Arrangements should be made through this office prior
to any visit to the mines of the interior.
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What's New In
inerals

DETROIT SHOW 1976

F'he Greater Detroit Gem and Mineral Show was held this
past year, as usual, during the second week in October. New
discoveries were not obviously in abundance, but could be seen
by careful scrutiny of the dealers’ stocks. Before discussing what's
new it should be pointed out that an abundance of fine, reason-
ably priced specimens from older localities was available. Attrac-
tive, well-formed, undamaged specimens of many species could
easily be obtained for less than 350, and often less than $35. Ex-
amples include Vera Cruz (Mexico) amethyst, “Herkimer dia-
mond~ quartz crystals, fine calcite specimens from central Mis-
souri (the specimen on the cover of this issue was puchased not
long ago lor $15), tourmaline from Brazil, fluorite from llinois.
a variety ol Isumeb minerals, many zeolite species from India,

and a large number of other minerals. If one is not intent upon

competing in the Master's category, it is a simple matter these
days to build a fine collection on a limited budget. This wealth of
low-priced maternial 1s no doubt a by-product of the frenzied
search in recent years for museum quality, very expensive spect-
mens to satisfy the extremely high demand for “investment” or
“competition” pieces. The average collector can take advantage
of the many low-priced pieces that always accompany the few
LOp specimens.

San Francisco mine wulfenite:

The only North American locality currently producing signi-
ficant quantities of wulfenite i1s the San Francisco mine near
Magdalena, Sonora, Mexico. Though not strictly a "new™ dis-
covery, the mine had lain dormant for a period of time until 1t
was leased by the Van Scrivers early last year. One of the largest
pockets ever found there was entered recently, and a large quan-
tity of very fine, yellow wulfenite (Fig. 1) in crystals up to 2 inches
on an edge is temporarily available at very reasonable prices.
Orange mimetite is sometimes associated. Curt Van Scriver, who
has been overseeing the mining, has been careful not to allow any
of the Mexican miners to remove specimens once pockets are
encountered: therefore the pieces have been collected with a
maximum ol skill and a minimum of damage. It i1s interesting to
note that the Van Scriver family includes three generations of
mineral dealers represented by four separate dealerships, all in
business simultaneously. Beth Gordon, a dealer in Saugus, Cali-
fornia, 1s Brad Van Scriver’'s mother, as well as the mother of
Patty Owens, a Washington dealer. Brad is the father of Curt,
and both of them operate their businesses in Arizona.

More Tsumeb minerals:

A major collection of Tsumeb minerals was brought 1o Detroit
from Tsumeb by the Zweibels; these were collected and accumu-
lated by a Tsumeb miner about two years ago, and because ol
the tense situation in Southwest Africa the miner decided it was
time to sell his hoard and pull up stakes. Many very fine diop-
tase specimens were included. along with some fine cerussite.
wulfenite (one crystal lemon-yellow!) calcite, dolomite, etc.
Chrysocolla pseudomorphs from Ray:

In September an occurrence of chrysocolla (x-ray identified)
pseudomorphs after an unknown mineral was discovered at the

2220 level in the Silica Ore Body at the Ray open
pit mine, Ray, Arizona. About 100 relatively com-
plete specimens, thumbnail to cabinet size, were
collected from two interconnected pockets by
Gary Fleck, Andy Clark and Wayne Thompson
(all of Southwestern Mineral Associates, Phoenix,
which has a specimen recovery contract with
Kennecott Corporation, the owner of the Ray
mines). Suggestions for the original mineral in-
clude azurite and gypsum, although the pseudo-
morphs look distinctly orthorhombic. The largest
crystal found is 1 x 3 inches: most specimens were thumbnails
or small miniatures, but a few spectacular cabinet specimens
to0 3 x 4 inches were also recovered. The two largest pieces
each contained 30 to 40 crystals, most of them in the 1 to |
inch range. Nearly all of the groups had to be repaired: some
have as many as ten crystals reattached, but their appearance
1S not seriously altered, and since this find may constitute a
unique occurrence, their repair is immaterial. The color of the
pseudomorphs ranges from a light sky-blue to a rich blue-green:
they are internally banded with layers of varying intensity of
color.

['he specimens are colorful and showy, and have been selling
briskly in Arizona (and at the Detroit Show) for moderately high
prices (over $1000 for the cabinet specimens, down to around $20'
for thumbnails). These specimens were saved only through the
foresight of conservation-minded officials at Kennecott Corpora-
tion; they are to be highly commended. Specimens have been
jointly donated by Kennecott and S.W.M.A. to the Smithsonian
Institution (Fig. 2, 3).

"."-.I"..
Figure I. Wulienite (brilliant yellow) from the San Francisco

mine, Sonora, Mexico, in the Van Scriver's case. The small
white squares are about 2 cm in size.

Jeffrey quarry quartz:

A remarkable specimen of quartz from the Jeffrey quarry,
North Little Rock, Arkansas is pictured in figure 5. There is no
twinning or systematic alignment of one set of crystals to the
next, but each set consists of a “stack™ of thin crystals, their ¢
axes parallel. Other sets, at random angles to each other, could
be seen on the reverse side of the \pn‘inwn.

Smoky Japan-law quartz twins:

Dick Jones, a wholesaler from Casa Grande, Arizona, had
some specimens from a new find in New Mexico (Mina Tiro
Estrella, El Capitan Mountains, Lincoln Co.). The most inter-
esting of various species from this mine is smoky quartz in Japan-
law twins, on a matrix of white feldspar (Fig. 6). The smoky color
is believably natural because many crystals of radioactive alla-
nite were found in the same pockets with the smoky twins. Rela-
tively few were available. as the locality is just being opened by
Gary Novak, Dick, and his son Roy. Other minerals they have
found there thus far include titanite, microlite, actinolite and
hematite “roses”. Dick is somewhat reluctant to allow other col-
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Figure 2. Chrysocolla pseudomorph (greenish blue ), about 5 cm
tall, from Ray, Arizona. Smithsonian specimen, donated by
Kennecott Corporation and Southwestern Mineral Associates,

lectors on the locality at this time. (1 believe his words were “Any
varmint | catch in there will have his tail shot off.”)

More danburite:

An enormous lot of danburite specimens (2000 pieces) was
acquired by Flying Pan minerals, Littleton, Colorado, and they
have been selling them since the Tucson Show last year. Single
crystals of 3 inches each, in groups on matrix, are not uncom-
mon in this lot. and there are many cabinet pieces from 10 inches
to over a loot in size: some have quartz crystals perched on the
ends of the danburite crystals.

Italian sulfur and Swiss gwindels:

Herb Obodda had several new items. While in Europe he came

across a group of 50 sulfur specimens on matrix from Perticara,
Romagna, ltaly. He bought the best ones in the lot, which were
superb crystals, clear, sharp, brilliantly faced, on matrix with
asphalt. The sulfur crystals are about 1 inch in maximum dimen-
sion. Herb also had several smoky quartz gwindels from a recent
discovery in Pez Ault, Graubunden, Switzerland: these averaged
about 1'2 inches.

Blue jeremejevite:

Attractive, blue crystals of jeremejevite have recently been
discovered near mile 72, north of Swakopmund, Southwest Afri
ca, and several were available from Prosper Williams. The crys:
tals were about '8 X '8 X 1 inch, but one was 1'%
Etcetera

inches long.

Other items of interest at the show included what will probably
be the final display of David Wilber's Tourmaline Queen collec-
tion, and John Barlow’s newly acquired (from Pala Properties)
purple herderite, the finest in the world, from Virgem da Lapa,
Brazil. The crystal is deeply colored, undamaged. on matrix,
and about 6 inches long (Fig. 7).

A few new wrinkles were added to the history of mineral labels
at the Detroit Show. Oceanside Imports was using a very con-
venient label (Fig. 8a): all one needs to do for most Brazilian
minerals, is to check the boxes for species and locality. Probably
over Y% of the specimens coming from Brazil could be described
through this label. At the opposite end of the versatility spectrum
are labels being used by Rock Currier for Indian zeolites. Each
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label contains a full paragraph describing the species. its location
and details of proper care and cleaning (Fig. 8b)

| asked many ol the dealers how the show had been for them
this vear, and they were all smiles. Other shows this past summet
have verged on financial disaster, but collectors were clearly in
an enthusiastic mood lor the Detroit Show this vear and business
was good. Lower priced specimens seem to be coming back into
vogue: perhaps the obsession with competition guality minerals
1s fading. and all types of specimens will again be appreciated
for what thev are. rather than what thevre worth. This would

be a very healthy development for mineral collecting

['he Detroit Show each year has what is undoubtedly the East's
linest arrav ol d|-.11l.|\\ Competitive and non-competitive dis
plays, museum displays, club displays, and educational displays
give even the casual observer much to marvel at. This year the
Smithsonian Institution’s display consisted of only a single speci
men which did not even have visible crystals. Nevertheless this
piece, the Ontonagan copper boulder (see M .R. 7, 207-210) has
created more excitement and comment than any exhibit the
Smithsonian has ever brought to Detroit. The boulder was even
interviewed on local television (Paul Desautels of the Smith
sonian answered for it) and thousands of reprints of the M.R
article on the boulder were handed out to visitors by the Michi
gan Mineralogical Society.

One sour note continues to emanate from the show committee
Some members still feel that 1t s somehow wrong ol mineral
dealers to set up a “satellite show™ at the Holhiday Inn, in conjung
tion with the Detroit Show. Dealer space 1s always filled at the
Detroit Show, and many dealers who would buy official space
cannot; other dealers operate on a small basis and have neither
sufficient funds nor sufficient stock to sell from a booth at the
show. Sull, according to one member, the committee may dis
criminate against their applications for show space in the future
if they advertise their presence at the satellite show now! Hope
fully the show committee will one day realize that the satellite
show actually draws more people to Detroit for the Detroit Shows
adds to the festive atmosphere ol the weekend., and helps 1«
make the Detroit Show what it 1s today: No. 2 in the nation. It
seems plainly unfair of the committee to discriminate againsit

small businessmen doing business in the only way open to them

Figure 3. Chrysocolla pseudomorph group (pale sky blue),
about 4.5 cm wide, from Ray, Arizona. Smithsonian specimen,
donated by Kennecott Corporation and Southwestern Mineral
Associates.




Not all members of the committee feel discnminatory, and hope-
fully they will soon vote to declare amnesty for the satelhite show
dealers. A show of the size ol the Detroit Show can atford to

be gracious.
W.E.W.

AIKINITE
Aikinite is generally thought of as a relatively rare mineral
but it does occur in a number of places under a variety ol circum-
stances. Most of these occurrences are related to commercial

mineral deposits.

one that
appears to represent a new fype of occurrence as well: prehnite

Aikinite has just been wdentiflied from a new locality

Figure 4. (top) Chrysocolla pseudomorph, (pale sky blue ), about
4.5 cm long. John Tetrick collection.
Figure 5. (above) Quartz (colorless), about 5 em tall, from the

Jefirey quarry, North Little Rock, Arkansas. Marshall Sussman
collection.

i)

i

Figure 6. Quartz (smoky gray) Japan-law twin with oligoclase.
from Mina Tiro Estrella, El Capitan Mountains, Lincoln Co.,
New Mexico. About 4 cm wide. Dick Jones specimen.

apopyllite seams in the Tnassic diabase (trap-rock) of northern
Virginia. It was found in 1976 by Norman Martin of Fairfax,
Virginia at the Chantilly quarry, near Arcola, Loudoun County.
Martin very graciously donated all that he collected to the Smith-
sonian Institution, a total of about six micromount-sized speci-
maons.

Preliminary identification was made by x-ray diffraction at
the Smithsonian and a microprobe analysis was performed by
I.T. Chen, Canada Centre for Mineral and Energy Technology
(Ottawa). The results, not published elsewhere, are given here
with Chen’s approval: Pb 33.9, S 17.1, Bi 40.0, Cu 10.4, total
101.4. The appearance of aikinite at the Chantilly quarry is not
altogether a surprise since other copper and bismuth sulfides
(wittichenite and cuprobismutite) have been found at nearby
Centreville in prehnite/apophyllite seams. Lead is present in the
northern Virginia trap-rock quarries as evidenced by the fre-
quent appearance of galena.

'he most exciting aspect of the Chantilly akinite is the per
fection of the crystals which are found mostly as highly lustrous,

acicular, black, free-standing clusters in pockety, pale-green
prehnite. The photographs (Fig. 10) illustrate the typical ap-
pearance of the crystal groups. The largest group that was found
1s nearly 3 mm in length.

JS.W.
CALCITE ON CELESTINE

Calcite and celestine have been intermittently coming out of
the locality known as Clay Center, Ottawa County, Ohio for at
least 43 years, judging from a cursory scan of the literature. The
locality could very well be much older. (Published imformation
on mineral localities in Ohio is difficult to find. Does anyone
know of a ;‘ruuf reference.” Ed.)

Just recently an area in the limestone quarry was encountered
that provided some lovely specimens of calcite and celestine.
Fig. 10 illustrates the most exciting product of the discovery:
choice, mimature-sized single crystals of white celestine, each
capped with a single, curved. rhombohedral crystal of yellowish
calcite. They are indeed very aesthetic specimens. Notable also
are the large (up to 12 x 7 x 3 inches) plates of celestine crystals,
some are as long as 3 inches.

| he find was made by Joe Kielbaso of Tipp City, Ohio.

JS.W.
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Figure 7. (above) Herderite (purple/blue), about 15 cm
tall, from Virgem da Lapa, Minas Gerais, Brazil. John
Barlow collection

Figure 9. (below) a and b. Aikinite (black), about 3 mm
wide, from the Chantilly quarry, near Arcola, Loudoun
County, Virginia. Smithsonian specimens.
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Julius Weber

CAVANSITE FROM THE POONA DISTRICT, INDIA

T he .I’H.'rffnwny nole 1s from BIH Birch
Curator of Minerals
National Museum of Victoria
285-321 Russell Street
MELBOURNE. Vic. MXX). Austraha

During late 1974, examination of a shipment of zeolite speci

mens imported by a local mineral dealer from the Poona area,
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Figure 8. fabove) Two new labels; (a) from Ocean-
side Imports, (b) from Jewel Tunnel Imports.

Figure 10. (below) Yellow calcite crystal perched on
white celestine crystal (1 cm wide ), from Clay Center,
Ottawa County, Ohio. Smithsonian Specimen.

near Bombay. India revealed several specimens of large stilbite
crystals on white heulandite. accompanied by an unfamiliar
blue mineral

he unknown mineral was in the form of isolated skv-blue
rosettes ol hibrous, radially-arranged crystals up 1o 3 mm long
(See Fig. 11)

Subsequent chemical work using a scanning electron micro

scope equipped with EDAX. revealed that calcium, vanadium




and silicon were the major constituents present. X-ray diffraction
on the powdered sample confirmed the mineral as cavansite,
Ca (VO)SI,O0,,4H.0. by comparison with the data of Staples
et al. (1973).

Cavansite (named for its constituents) was first described by
Staples et al (1968, 1973) and its crystal structure was elucidated
by Evans (1973). The type locality was a road cut near Owyhee
Dam, Malheur County, Oregon. A further locality exists in a
near Gable, Columbia County, Oregon. In both localities, cavan-
site 1s associated with other zeolites, including stilbite and heu-
landite, in cavities in basalts or tuffs.

As the local dealer bought the shipment in bulk while in India,
he was unable to trace the precise ongin of individual pieces,
and thus the exact locality ol the Indian cavansite could not be
ascertained. To the author’s knowledge, it has not been recorded
from any locality outside Oregon,

A prominent mineral in the Poona zeolite assemblages is apo-
phvllite, which occasionally forms attractive, clear, greenish
crystals. Rossman (1974) has found that the green color is due
to the presence of vanadium in amounts up to 1600 ppm. Thus
although no green apophyllite i1s associated with the cavansite
specimens, there is evidently a source of vanadium in the Poona
basalts.

Three specimens are held in the collection of the National
Museum of Victoria and at least one (and the best) specimen is
in a local private collection.
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CRESTMORE QUARRY REOPENED TO COLLECTORS

The Riverside Cement Company, a division of Amcord Cor-
poration, has invited the Jurupa Mountains Cultural Center to
conduct collecting trips for minerals. Collecting at the Crestmore
quarry has been suspended during the past four years and al-
though the active mining is still being done at this quarry, col-
lectors will now be able to register for participation by contacting
Jurupa Center at 7621 Granite Hill Drive, Riverside, Ca. 92509,

Jurupa Center and the Crestmore Quarries are both located
in the Jurupa Mountains Range and the tours will be conducted
with a definite program so that the participants will understand
the genesis of this mineralogist’s delight where over 150 different
minerals have been found. Unusual minerals such as ludwigite,
scawtite, wilkeite, nekoite, ettringite, and even the newly de-
scribed stringhamite, can be found in the contact metamorphic
zones where collectors may explore. The beautiful sky-blue
calcite 1s world-famous.

A collecting trip to Crestmore in the Jurupa Mountains is
interesting also because the entrance of the quarry enters
through the plant, one of the largest and most modern cement
manufacturing plants in California. Immense Kilns are now using
coal as their fuel: the sulfur from the coal is consumed in the
limme and there is no pollution. Another benefit is the saving of
natural gas sufficient to heat 135,000 homes in an area where
natural gas is in short supply. The Riverside Cement Co. plan
is totally controlled from a central computer system,

A complete program has been developed by the Jurupa Center

for monthly collecting trips into the Crestmore Quarry, pro-

n_‘

Figure 11. Cavansite from Poona, India

viding basic information about contact metamorphic minerals;
in fact, the program and trip may be taken for University Ex-
tension credit if desired.

Participants will have an opportunity to examine a large col-
lection of Crestmore minerals before and after the collecting
trip at the Jurupa Center Museum. The large displays illustrate
the zones where these specimens are found in the quarry. An
identification period will follow a delicious dinner of Crestmore
metamorphic stew, Feldspar slabs (garlic bread), monticellite
cookies (carob), and miners brew. All collectors have been
enthusiastic about this program.

A $5.00 fee covers the program, dinner and safety equipment
that is necessary for the tour. There is presently a waiting list and
requests are taken in the order received.

Jurupa Center is fortunate to be the recipient of one of the
largest Crestmore mineral collections made during the past 60
years and the staff mineralogists have been sorting and selecting
specimens for the new museum. Duplicates of some specimens
are available for purchase to benefit the museum building fund.

Ruth A. Kirkby
Executive Director
Jarupa Mountains Cultural Center
7621 Granite Hill Drive,
Riverside, CA 92509
TEL.: (714) 685-5818

(714) 685-5025

Specimen®RequestS

['he Instituto di Mincralogia e Petrologia,
Universita di Modena,
via S. Eufemia 19,
41100 Modena, ltaly.

needs samples of MESOLITE, THOMSONITE, GONNARDITE,
SCOLECITE, EDINGTONITE

After a preliminary X-ray or IR-test to confirm the identification,
a chemical analysis will be done on each sample, and the result
will be sent to the donor.
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accompanving photograph shows 4 of his
collec lng lags Broadwell was a collector,
printer, photographer. and had compiled a
list (together with Charles Hoadley) of the
Franklin, New Jersey minerals, put out in a
4-page pamphlet, today a collector’s item
He was a member of the New York Minera
logical Club and a charter member of the

Newark. New Jersev Mineral Society

Now here are some lurther details of the
Broadwell micromount collection. Some
specimens had green, thin labels, “fluo

rescent . allixed to them. Printed localities

P
‘—I s r"ﬂ (see photograph) were pasted to those
g e
. t| || specimens of which he had a plethora
| ;
» ! ] | | Franklin, Paterson, Great Notch, Upper
| |
| | Montclair, Griggstown (all in New Jersey)
| | I [ - e [ t‘ s
J Ses? L_J —ad L J LU

Last June we acquired an old micromount collection. The de-
tails may be of interest. Got a note from someone who explained
that he had a collection of small minerals in boxes and was dis-
posing of them. Asked if we could advise him of the most advan-
tageous method of doing this, as they belonged to his father who
was no longer able to enjoy them. A very briel description
about 2500 or so specimens, in small paper boxes. “Square or
oblong”” was our immediate question. “Square, about an inch in
size,” was the response. So the Assemblage represented a penod
of collecting in the 1930’s and prior, but not as early as 1912 or so.
when oblong paper boxes were in vogue. “Whose” |, next ques-
tion: “Don’t know, but my father bought them all from a dealer
in New York City.” So we went to Yonkers to view them and
found the following:

1. 2500 to 3000 specimens.

2. Square cardboard boxes, labeled top and bottom.

3. No name affixed, either of the original collector or the
final owner.

4. Originally cemented by dropping a blob of hot wax into the
container bottom, pressing the specimen into it until the
wax hardened.

5. In the course of 35 years or so just about every blob of wax
became loosened from the box or specimen; thus the min-
erals were detached.

6. The collection was housed in 2 cabinets of wood, one of 10
drawers and the other of 20, the whole capable of holding
S000 micromounts. The front, sides and rear of every drawer
were notched to hold partitions, indicating square sections
holding printer’s type.

7. A printed number was cemented to the upper right corner
of every box. and was keved to...

8. ...numbered file cards, in a separate six-drawer cabinet,
each card containing the identical data as the label on the
micromount box, plus, in some cases, the name of the per-
son from whom the specimen had been obtained.

9. The file cards were in various colors— yellow, green,
purple, pink and white, perhaps a key or clue to some ar-
rangement. The cards were filed by number, consecutively,
to correspond to the numbers on the mounts in the collec-
tion: a journal-type arrangement.

10. A very few (perhaps 25) oblong paper containers were in
the collection, obviously acquired from another collector,
although there were no names indicating that fact.

1. One of the drawers contained some packs of mineral la-
bels of William H. Broadwell, Newark, New Jersey. A lew

scattered micromounts had his printed label. too. and the
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Bedford, Tilly Foster (in New York), Bisbee.
(Arizona), Broken Hill (New South Wales), and many others
As a printer he had the facihties, though it 1s not easily explained
why all his micromount labels were not imprinted with his name

I'he quality of the specimens varied: there were some fine local
specimens, other United States locality samples, and some from
Brazil, Europe, Africa and Australia. But in general the assem
blage was not a lirst class one. Broadwell visited every quarry.
mine, road cut, and building excavation within miles of his home
He attended all field trips of his societies, collecting profusely
And he mounted just as prohifically, duplhicating many, many
species, and trying to represent in his collection as many locali
ties as possible. This had the result of downgrading the collection
in some areas, but provided a good cross section of available
minerals.

['here were, too, some minerals of New York City, obtained
from construction blasting, subway excavations and the like

These, because we lived here for a great portion of our life, we

retamed en roro. Mostly they were zeolites and associated min
erals, garnets, apatite, monazite, ilmenite and rutile. Good
enough!

Broadwell mounted non-crystals in some cases. Where the
material was rare and unusual and he could not obtain specimens
exhibiting external morphology, he settled for matenal showing
other charactenstics — cleavage or fracture, color, luster, or some
other feature — and mounted it. Thus there appeared small mas
ses of gadolinite, euxenite, fergusonite and the like in the collec
tion. A great many were labeled with vanetal names, obsolete
and improvised ones, and even a Franklin specimen marked jer
sevite, for which we can find no reference. Errors were evident,
as 1s the case in most collections today (for what is so rare as a
day in which we can find no mistakes?)

I'he history ol the collection is most interesting. At Broadwell's
passing it was acquired by Maunce Hammoneau, a New York
dealer who had been in charge of the sales shop at the American
Museum of Natural History in New York, during and prior to
World War 11. He left the museum, opened his own establish
ment., and purveved minerals, shells, books, natural history items
and the like. At this point Desautels, Perloff and we went through
some of the mounted specimens and acquired a few of the better
ones before Hammoneau decided to rearrange things and reeval
uate their potentialities. Shortly thereafter he died and his widow
disposed of the micromounts after several mail bids. It was out

of sight until last June. when it was offerred to us and we ac
quired it.

Apparently the collection had not been studied much since

that nme, for there was a heavy coating of dust throughout. A

1




vacuum cleaner, a dry cloth and a damp sponge were used iIn
succession to clean the mess, with partial success. 1he process
brought out some contradictions in our previous opinions. We'd
always advised using the best paper obtainable for labels, pre-
ferably linen or material with rag content. Old mineral tags of
such paper have withstood the passage of time, and in our label
collection we have some over 100 years of age that are crisp,
firm, and in remarkable condition. Some of Broadwell's boxes
had such material. A great many did not, but had cheap, glossy
paper, obviously the type which we'd warned against. After at-
tempted cleaning this was what we'd discovered:

1. That the fine linen stock was minutely porous, and retained
ingrained dust and grime. That this type of label could not
be cleaned completely without wearing down the inked
writing.

2. That the slick glossy papers were completely cleansed and

whitened with but a single wipe of a damp sponge.

That is you plan to leave a collection untouched for many

years, gathering dust, then use slick, glossy material for

labels.

Of the entire collection of some 30X mounts we were able to
add but 200 to our own collection. About 1000 additional were
rather good, were recemented in place, and were disposed ol.
I'he balance, perhaps 2000 or so, were discarded as being worth-
less as micromount specimens. The resulting empty square paper
boxes are in the process of being rehabilitated with new outside
white tops and bottoms, and black interior bases, and will be
used to house duplicates. We had a lot of fun, learned a good
deal, acquired a couple of cabinets which we needed, have a vast
supply of square paper boxes, and pretty well know the collecting
habits of William H. Broadwell.

Oh vyes, the key to the colored index cards came to light. No
key at all. Broadwell as a printer had acquired a batch of miscel-
laneous, thin, colored stock, which he cut to size and printed,
and then used quite indiscriminately. Want samples of the cards?
Send us a stamped, addressed envelope, with a ship with “Broad-
well” on it and you've got "em, with our compliments.

We've just picked up a fascinating book: Alan Holden's Space,
Shapes and Symmetry, Columbia University Press, New York,
1971. Paperback, 6'2" X 94", 200 pages, 202 black and white
photographs ol crystals forms made from models constructed by
the author. Price $4.95. There are normal crystals here as mineral
collectors know them, and additional mathematical variations
ol crystal solids and their extensions, developing 3 dimensional
conceptions of solids and crystal morphology. The photographs
provide excellent visual media, enhanced by simple text explana-
tions. The book is a departure from the usual mineralogical crys-
tallographic treatise but will abet an understanding of 3}-dimen-
sional space and form. The crystal photographs are beautiful.
This you should have in your library.

Al Falster, 510 Bernard Street, Wausau, Wisconsin 54401,
has been working on a new phenakite locality in Marathon Coun-
ty, Wisconsin. The crystals we received from him were clear
shallow rhombs, with narrow prisms, partially embedded in iron
stained microchine. He has collected, too, long prismatic crys-
tals, twinned, in micro size and larger. Falster is an avid trader
and welcomes inquiries: says he has a good deal of the material.
He collects general species from all world localities.

A joint venture of the Micro Mineral Group. the New Jersey
Mineralogical Society, and the Bergen County Mineralogical
Society at West Paterson, New Jersey on October 23, 1976, re-
sulted in the hirst “Micro Mineral Swap and Workshop.”™ It was
a successful first for the group. About 100 devotees attended.
with microscopes and mineral material. Exchanges of micro-

mounts, ideas, and suggestions were in order, and an area for

H4

LOCALITY

Coll. of Wm. H. BROADWELL. Newark. N. J.

Name
Formula
Locality

Neo.

Coll. of Wm. H. Broadwell, Newark, N. ].

Figure I. Some of William H. Broadwell's labels. No. a:- File
card (green), corresponding to the m/m label No. b, Note the
printed locality on the small box top. No. ¢:- Label for his
fluorescent minerals, of cabinet size (red lettering). No. d:- A
standard cabinet label (green lettering). With the exception
of those for micromounts, all of Broadwell's tags were done
in various colors of ink.

demonstrations, identifications and know-how was set up,
manned by Tom Peters, Alice Kraissl, Walt Zabisky and Don
Peck. Russ DeRoo and his cohorts. These ardent collectors have
conducted micromount conclaves for the past several years, and
anticipate future affairs. These are stimulating events.

Received a long missive from Juliet Reed of Bryn Mawr Col-
lege in Pennsylvania, who tells of her fabulous summer collecting
throughout Colorado, New Mexico, lllinois and Wyoming, ga-
thering specimens, studying old mines, working ore dumps, and
photographing everything for course lectures and talks at min-
eral clubs. Her affiliation and lovalty to the Mineral Society of
Pennsylvania and the Friends of Mineralogy have been of great
worth to her and to the orgamizations, for it 1s due to such ardent
mineralogists that these groups execute their basic functions so
well. She sent to us a copy of the publication Annotated Biblio-
graphy of Pennsylvania Minerals. 195 to 1974. You should have
this for your library, and if you are a member of the Society it is
yours for fifty cents in postage: otherwise it 1s obtainable at a post-
paid price of $3.25. Address: Dr. Davis Gardner, Green Hill
Road. R.D. 1. Collegeville, Pennsylvania 19426.

We attended a session of the group at West Chester in 1975
and had a wonderful time. mineralogically. geologically, socially
and “collectively™, for a field trip was on the agenda. These an-
nual affairs are notable and merit everyone's attandance.

['he 20th annual symposium of the Baltimore Mineral Society
took place last September. and. as usual, it was great. Visitors
from as far away as California, Arizona and Canada were there.
Nostalgia was rife. The speakers were four members who had
attended the first meeting — Desautels, Seel, Perloff and Yed-
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lin. each of whom related his talk to an era of the hobby, in order:
Early History, The Middle years, Photographs of Minerals Seen ' \/

Only by Micromounters, and Current Activities. The club estab- W il ' —
lished a micromounters Hall of Fame in honor of the occasion FlNE *%7_:&_ —:_fb.!‘f_--ﬂ
and to perpetuate those who had done so much for the art. As a ./ '-\/
beginning, G.G. Rakestraw and G.W. Fiss, first to develop this MINERAL —
each having made lasting contributions. Every year and “old £
timer” and a “modernaire” will be elected by the Baltimore '
Society, and their names inscribed on a fitting plaque. QECIMENS

The Baltimore Micromount Symposium s important for s

original and dominant place in the mineralogical milieu. Besides stjt OUF BOO th at
the “gathering of the clan”, the demonstrations, the new equip- MAJOR WESTE RN

ment, and the reports of new finds, there are always available
recent and superb minerals for micromounts, old and rare books, U. S. SH OWS

fine tools and supplies. The members of Society are to be con-

gratulated for this annual undertaking. John Jedlika, club mem- New Selections Available

ber, and principal of the Stemmers Run Junior High School, Dioptase, South West Africa

where the event has taken place for many years, must be thanked Melanite Garnet.  California

for providing facilities and staff. Lazulite, Wardite, Augelite, Canada
Meanwhile buy and use a good mineral book: those listed a- Rare Sulfosalts, Republic of China

bove, and John S;III\LmI\;ih' Gemstones of North America, Volume Pyromorphite, France

I1. 1976. Sure it's about clear mineral masses and decorative Silver, Mexico

materials, but in many cases the listed localities provide minute |

gem crystals. A 2661 item biblography is included, more than Rare Species and

worth the price of the book, $30.00. We compute this as about 3 SELECTED FINE MINERAL SPECIMENS

good dinners, but the book is more lasting and digestible. from Worldwide Locales

N o SEND 26¢ POSTAGE FOR LISTS
Neal Yedlin

129 Englewood Drive MINERALOGICAL RESEARCH COMPANY

New Haven, Connecticut 06515
14470 Whipple Court, SAN JOSE CALIFORNIA 95127

R Tucson Gem & Mineral Show =
FEBRUARY 11-12-13

Special Mineral Exhibits...Gems, Jewelry, Lapidary Exhibits...Demonstrators... Pro-
grams by Eminent Mineralogists and Hobbyists...Swap Area...Best of Species Com-
petition — Native Copper. Hours: Noon to 9 p.m. Feb. 11; 10 am. to 9 p.m. Feb. 12;
10a.m.to6 p.m. Feb 13.

CONCURRENT MEETINGS OF:

Friends of Mineralogy
Mineral Museums Advisory Council
Mineralogical Society of America (Separate Registration)

Retail Dealers. Arizona/Sonora Desert Museum, Arizona, Fenn's Gems & Minerals, Mexico, Lesnick's, New York, Mara
Gems & Minerals, South Africa, Geological Specimens International, Switzerland, Arizona Turquoise & Silver, Arizona
Artrox, Texas, Beth Gordon Minerals, California, Charles J Hansen, California, Columbine Mineral Shop, Colorado. Crys
tals of India, California, Dawson's Minerals, California, Evergreen Agate Shop. Arizona, Gordner's Gem Warehouse, Wash
ington, Gnegers/B & M Gems, California, Hansen Minerals. Missouri. Kristalle. California, Lidstrom's, Oregon. L O Turner
Utah, Mineralogical Research Co., California, Murphy's Gems & Minerals, Texas. Pala Properties International. Califormnia
Pony Gem Case Co.. California, Prosper J Williams, Canada. David Wilber. Nevada. Schneider s Rocks & Minerals. Cali
i-z_:rma FJ"IHEIES Minerals, Califorrmia 5{)|vﬂ,ﬁ{.j Gem Sl"{'ﬁp Callormia Southwestern Minerale New Mexico Western WMin
erals, Arizona, Norm's Treasures of the Earth, Wisconsin

Wholesale Dealers. Amsbury Gems & Minerals, Arizona. Australian Imports. Califormia. Border Rock Shop. New Mexico
Dick Jones Mineral Co.. Arizona, Earth Science Materials. Colorado. Frazier's Wholesale Mineral Co . California Jewel
Tunnel Imports, California; Millers. Arizona, Ontiveros Lapidary Shop. Texas Crystalite Corp . California Lyko Mineral &
Gem, Texas, Oceanside Gem Imports, New York: Rock Farm. Califormia Whitmire-Dye Califormia/Anzona

For information write: Tucson Gem & Mineral Society Show Committee
. P.O. Box 6363, Tucson, Arizona 85733
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Die alpinen Kluftmineralien der oster-
reichischen Ostalpen, by Heinz Weninger,
published by the Vereinigung der Freunde
der Mineralogie und Geologie (VFMG),
Heiderlberg, 1974, Special Publication 25
of the journal Der Aufschluss, editor:
Dr. Rudolf Metz, 75 Karlsruhe 41 (Dur-
lach), Schlesierstrasse 48, W. Germany,
168 pages (in German).

The book (the Alpine lissure minerals
of the Austrian East Alps) i1s the kind ol
book that brings joy to serious collectors
and museum curators who constantly
must struggle with a very frustrating tangle
of obscure locality designations when
dealing with specimens from the Alps.
Weninger's book is as valuable in providing
useful information about the prolific Aus-
trian Alps as Weibel's book on the minerals
of Switzerland has been. Unfortunately,
for many of its potential users, the text is
in German, but this does not entirely
negate its utility since the format is such
that fluency in German is not required.

Following short introductory
sections, including a discussion of Alpine
fissures, the book is an alphabetical listing
of the minerals found. The mineral name,

several

composition and crystal system are given,
then one or more paragraphs of descriptive
text in which paragenesis and crystal habits
are emphasized. Finally, there is a list of
the from which the
species have been reported. Under each
locality is a very brief comment about
some characteristic of the occurrence;
such as crystal size or associated minerals,

various localities

each referenced to a published description
listed in the extensive bibliography at the
end of the book. Under adularia are given
55 Jifferent localities, 60 for apatite, a

i

“The“Record
“Bookskelf

huge number for quartz, and 49 for rutile -
to name just some.

At the end of this section there is an
alphabetical listing of major localities in
the area, with the minerals that are found
at each of them. The last section of the
book includes a chapter devoted to the
strahlers and it even contains a list of them
(and collectors who are not strahlers)
complete with addresses! A section of
color plates (16) precedes the bibliography,
and it should be mentioned that some 62
black and white photographs of average
quality are dispersed throughout the book.
The final touch is a marvelous set of 10
maps of the different segments ol the
Austrian East Alps, a tremendous aid n
pinpointing localities.

| hearuly endorse this book for anyone
who is interested in locality references.
It appears to be very carefully and meticu-
lously prepared.

John Sampson White

How to Invest in Gems: Everyone's Guide
to Buying Rubies, Sapphires, Emeralds,
and Diamonds, by Benjamin Zucker,
Quadrangle/The New York Times Book
Co., New York, 1976 ($12.50).

Here is a book that we just can’t take
too hightly, since it really does not impart
much useful mmformation about investing
in gems. Rather, it 1s a strange mixture of
promotion of the author's own company,
extolment of his family, and much dubious
or downright faulty about
their origins and characteristics.

information
gems,
It appears to have been hastily slapped
together with little planning or research,
and obviously there was no critical reading
of the manuscript by someone knowledge-

able in the field of gemology.

Zucker's thesis is that people with lots
of surplus money can purchase very line
gems at full retail prices (or more, if they
agree to pay an extra “advisory lee ) from
the nation’s most expensive retail establish-
ments and that these gems will eventually
multiply many times in value, netting vast
profits upon resale even though they must
be sold for only their wholesale value (less
whatever 1s spent for appraisals which,
according to Zucker, cannot even be
trusted). The evidence olfered to support
his contention that the values of superior
quality rubies, sapphires, emeralds and
diamonds have increased severalfold in
a relatively short period of time is not
awesome. He olfers a table “History of
Diamond Prices” showing how they have
changed from 1968 to 1976 for various
sizes, but the numbers in the table have
come out of Mr. Zucker's head and are
not supported by any published data, even
though such data are available from rather
reliable sources. He then cites a small num-
ber of isolated examples where certain
stones were purchased for certain prices
in one year and sold for many times those
prices some years later. This proves noth-
ing, as a shrewd dealer can duplicate some
of these examples within a matter of days
from purchase to resale.

In the introduction Zucker claims the
book will show “how to evaluate their
(gems) quality and worth; the mechanics
of buying them, including how to talk
knowledgeably to a gem retailer and help
him to help you: when to resell.” These
things the book does not do: no secrets
are revealed, no revelations are
How
can the reader learn to “talk knowlede-
ably” from an author who cannot write
knowledgeably”

great
made, no bargains are suggested.

Of the mere 107 pages of text, thirteen
are devoted to buying rubies, six to sap-
phires, seven to emeralds and only three
to diamonds. Twenty percent of the book
(21 pages) is a disjointed discussion of the
DeBeers diamond operations, except for
about three pages unaccountably given
over to the personal history of Zucker's
family.

Technical errors, omissions, and other
serious defects abound. A few examples
follow:

p. 20 “The material (ruby) has been sub-
jected to so much pressure that the crystal
has actually spun around on its axis re
peatedly while growing.”

p. 35 “The chromium within the emerald
crystal 1s composed ol aluminum oxide
and accounts for the depth of color.”

p. 3/

“Synthetic emeralds are made by

mixing aluminum oxide with traces of
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chromium wunder high heat and
amounts of pressure.”
p. 75 “Fine quality specimen crystal

groups with a mounting stand can be pur-

large

chased from the following matenals...rose
quartz from Arkansas.”

Even the bibliography has all the ear-
marks of an afterthought, and s a poor
representation of what exists in the litera-
ture of gemology. New editions (both 1975)
of the two leading gemology texts are nol
listed, and the only published catalog, in
book form, of gem prices 1s not even men-
tioned.
this review with the best
advice found in the book “l advise you to
purchase your gems from a fine retail
establishment.” We needed this book to
learn this?

I will close

John Sampson White

An Introduction To The Chemistry of
Rocks and Minerals by Max B. Perrin,
Halstead Press division of Jlohn Wiley &
Sons, 1975 (85.95)

This small volume (93 pages) is part of
a series (No. 9 of Studies in Chemistry)
edited by Bryan J. Stokes and Anthony
J. Malpas, and is designed as a 6th form
textbook: roughly equivalent to the Amerr
can senior high school year. It is surprising
that the effort of author, editors, and a
publisher long associated with outstanding
scientific publications should have re-
sulted in such a poor product. The attempt
to deal with this very broad and complex
subject in so few pages may have been well
intentioned, but it has resulted in an ex-
tremely superficial treatment of the ma-
terial. This unfortunate circumstance 1s
aggravated by the inexcusably high n-
cidence of both factual and typographical
errors. One quickly comes to the realiza-
tion that the author is not really familiar
with the material, and that the editors were
either no better equipped or simply failed
to do their job.

A few brief examples from the six chap-
ters will serve to illustrate the shortcomings
of the text. In chapter 1 the table of crustal
abundances ol the elements makes no
mention of aluminum! In chapter 2 (Rocks
and Minerals) the terms crystal class and
crystal system are treated as equivalent,
and X-ray diffraction is discussed solely
by the following remarkable sentence:
“X-ray diffraction has been of great help
in the determination of crystal structures
in the past, and is now used to establish
the relationship of the colloidal-sized
particles in clay minerals, and is the only
method available which could cope with
this task.” In chapter 3 (The Structure of
Minerals) we learn that clay minerals are
fragments of silicates. A number of mineral
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formulas are in error, i.e. CaSi,O; for
enstatite, and potash feldspars are stated
to be monoclinic as opposed to triclinic
because of the larger size of the potassium
ion relative to calcium or sodium ion.
Apparently the author is not familiar with
the existance of microcline. Chapter 4 is
presumptuously ttled “Application of
Chemical Principles to Geologic Prob-
lems.” One might have hoped, this being
a chemistry series, to find greater strength
here, but it was not to be. Phase diagrams
are very poorly if not inaccurately dis-
cussed, and one finds the antiquated view
of six distinct (feldspar) minerals being
recognized in the plagioclase series ex-
tended to the olivine group where six
distinct minerals are recognized! We are
also told that crystal, opal, agate, and
chalcedony are polymorphs of quartz,
and that gypsum and selenite are poly-
morphs of hydrated calcium sulfate. The
chemist fares no better in chapter 5 (The
Geochemical Cycle) where goethite is
stated to contain iron in the ferrous state
even though the accompanying formula
clearly indicates that it is in the ferric state.
Chapter six (Suggestions for Experimental
Work) fares a little better — there are fewer
errors, perhaps because there are fewer
facts presented. Even here we find such
an outlandish statement as “Very often
several minerals are found together as a
mixture. This is particularly true of the
famous Sudbury ores, the mineral pyrr-
hotite being a mixed sulfide of iron, nickel
and some cobalt.” To top it all off we find
on page 72 the word minerology (sic).

One can only hope that teachers will
shun this text, and that students will be
protected from exposure to it.

Abraham Rosenzweig

Inventaire Minéralogique de la France:
No. 3, 29-Finistere (1973) (117 pages):
No. 4, 06-Alpes Maritimes (1974) (167
pages): No. 5, 22-Cotes du Nord (1975)

(210 pages): No. 6, 81-Tarn (1976) (147

pages). In French. They may be obtained
from B.R.G.M., Departement Promotion et

Vente, B.P. 6009, 45018 Orleans Cedex,
France (35F each).

The first two volumes of this topographr-
cal series were reviewed in M.R., 6, (1975),
p. 43. The four volumes here listed con-
tinue the excellent work of the B.R.G.M.
toward a complete description ol the min
eralogy of France. Each volume describes
the mineralogy of a particular Depart-
ment (equivalent to an Amernican state or
an English county) and bearing in mind that
France is made up of over 90 Departments,
it will take a long time to complete the
SEeries.
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The format remains the same as in the
first two volumes: a sketch map for each
|tk‘.i|ll‘_\ or group of localities, a note on
how to find the locality and a hst of the
species recorded. However, improvements
the

and continued in the subsequent

were introduced n Finistére volume
ones
I'he general geology of the Department is
outlined briefly at the beginning with a
geological sketch map, the locality maps
show some of the geology as well and there
is a brief note on the geology ol each de-
posit — all welcome novations, especially
to the foL‘IFHL‘[ who does not have access
to the necessary geological maps.

The mineral lists are becoming more
rmnprchcmix e. Hay ing recently tned No. |
in the senes (15-Cantal) it appears that
the lists were compiled from samples ex-
amined in polished section and rarely from
hand specimens: the lists are dominated by
the ore minerals and very few of the gangue
or supergene species are mentioned. How-
the the gangue
minerals are described in some detail, often

ever, in later volumes,
with crystallographic notes, and the lists
of supergenes become quite lengthy—a
trend which | favor

Those familiar with the geography ol
France will note the selectivity ol the areas
so far covered. Fimistére and Cotes du Nord
are in the heavily mineralized Hercynian
province of Brittany. Tarn is in the Massil
Central and Alpes Maritimes speak for
themselves. Cantal the Massil
Central and Hautes Aples covers the main
French part of the Alpine Massif. There
are still a lot of heavily mineralized De-

1s also n

partments to cover in these three areas,
not to mention the Vosges, the Ardennes
and the Pyrenees. However, when it comes
to such soft rock areas as Gironde and Pas
de Calais, the volumes will, 1 think, be
rather shim.

| would congratulate the B.. .G.M.
their achievement thus far and | look for

ward to the continuation of the sernes. My

on

remarks in the previous review concerning
worry at the publication of localities and
their consequent depletion still hold. |
hope my worries are unfounded.

Roger S. Harker
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Genuine Old Mining Stock

certificates from classic mining areas
. perfect for framing -

[$1.50 to $17.50 ]

ote. send for current price list e

We specialize in old mining memorabilia
#=send us your want-list eeperiodic
listings of fine mineral specimens also

available ~see me at the Desert Inn

Wright's Rock Shop
Rt 4 Box 462
Highway 270 W
Near Animal Wonderland, Hot Springs,
Arkansas 71901,

if.}f - -r] ""_4‘5{”)]

Free Catalog
New shipment of vivianite, pyrite, and cyclindrite
from Bolivia: Orpiment, Huebnerite, and tetrahedrite
from Peru: azurite, vanadinite, and red bery! from Arizona.

New find of smithsonite-brown, grey, yellow,

and “Turkey Fat” from Arkansas.
Collections or single specimens of minerals

or fossils purchased.
Master Charge and BankAmericard.
Over 50,000 specimens.
Write if vou need specific minerals

Show Schedule:
January 15-16, 1977 Tampa, Florida
February 3-6, 1977

February 7-13, 1977

Quartzsite, Arizona

Tucson, Arizona in rooms 158-159 at
the Tucson Newton Sands Motel. We will have thousands
of specimens including Arkansas quartz, dolomite, wavel

during the Tucson Show

( Mincra/; [n tcrnationa[

adon olsi
J04 w. clovernook lane

glendole wisconsin 53217

The Crystal Pocket of Juneau

Quality Specimens
for intermediate and advanced

mineral collectors

910 Kennedy Street
Juneau, Alaska 9980l
(907) 586-2995

LIDSTROMS

P.O.Box518
Prineville. Ore 97754

High quality remains con-
sistant with moderate
prices. See us at Tucson
where we will have a fine
selection of old time speci-
mens along with the new.

lite, witherite, brookite, “Turkev Fat™ Smithsonite. as well
as fluorite and many others.
February 17-27, 1977 Indio, California
March 4-6, 1977
March 12-13, 1977

Phoenix, Arizona
Corpus Christi, Texas.
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Cerussite
Tsumeb, SSW.A

See me at the

EXCEPTIONAL MINERAL SPECIMENS FROM WORLDWIDE LOCALITIES [l
FOR DISCRIMINATING COLLECTORS L]
SPECIALTIES Room 103
COLOR DBEAUTY PERFECTION during the
THE AWARD WINNING "PROCTOR COLLECTION" Buman Show
(FOR SALE BY OWNER)

Few collections in history have received as many major awards as this superb collection of

museum quality pieces. The most recent is the McDole Trophy — "Best Minerals at Tucson Gem
& Mineral Show— 1974

(Private shows by appointment only)

| am travelling around the country giving private showings of this unique col-
lection. If you are at all interested, please give me a call to arrange a showing
when | am in your area. Of course, all of us occasionally like to "window shop™
5O, in looking, there is no obligation whatsoever to buy. Just seeing other peo-
ples collections is adequate reward for me.

KEITH PROCTOR

1422 N. HANCOCK, SUITES 1, 2 & 3, COLORADO SPRINGS, CO. 80903
PHONE (303)-471-2544




A UNIQUE GALLERY FOR THE
DISCRIMINATING COLLECTOR OF
MINERALS, FOSSILS, CARVINGS,

JEWELRY, SEASHELLS,
BUTTERFLIES AND OTHER
WONDERS OF NATURE.

120 GEARY STREET

(between Grant Avenue & Stockion Street)
SAN FRANCISCO, CALIFORNIA 94108
(415) 391-2900

OPEN TUESDAY THRU SATURDAY
9:30-5:30,
CLOSED SUNDAY & MONDAY

Mineral World

.-\mtlh}ﬂl Las Vigas,

of Vera Cruz, Mexico, 2 x 3 x 2:

lour large xIs. and several smaller
ones radiating from a base
drusy quartz and chlorite. Very
fine display specimen $75.00

'8 e i e ciar enc
Wavellit n Pencil

Montgomery County, Arkansas.
Jx3Ix 1'2: good showing of ra-
diating xlIs. on exposed seam in
brecciated novaculite $32.00

Dioptase | sumeb. near

Namibia (South West Aflrica).

Great display matenal,

12 x ¥4 pt,';l{'h. dolomite
covered with small bright green

xls. S47.00

Dioptase — Tsumeb, near

Namibia (South West Africa). 2 x

112 x 1 matrix of white calcite

xls. coated with brighi

xls. S47.00

Dioptase — Tsumeb, near

Namibia (South West Alrnica)l.

2 x 1'2 x 14 cluster of large

showy xls. $125.00

Adamite — Owuela mine. \l;tpimi.

siate ol |:!I|I'.IH-_'-II ‘"l-‘k"\ln.'l"

I*4x 4% light green xls. on a base
ol white adamite and hmonite

$34.00

Adamite — Owuela mine. Mapimi.
state of Durango, Mexico. 3

2l x |
ered with eolden brown

various sizes S65.1%)

Adamite — Ojucla mine. Mapimi,

state of Duraneo, Mexaico

144x 144« blue xls. covering brown

adamite xls. on hmonie
STO0. 0

Gold — Pilgrim’s Rest mine, Pros

mce ol Transvaal Hk*pulﬂh

South Alrnica X X

maotrix of hmonie

twisted

mass with no matrix $120.00

Gold - Farncomb  Hill, near
Breckenridge, Summit County.
( olorado. 198x 28 x 3 thin |1|.IIL'
with equilateral triangle markings
$67.00

Galena — Naica, state of Chi
huahua, Mexico. Extremely showy
with pale blue fluorite and mmor
amounts of pyrite, 3 x 3 x |
S92.00

Galena — Tulsa Quapaw mine,
Ir , Cherokee County, Kan-
sas. 2'3 x 1*ax | :!uuxla‘a‘i_‘:n'}
interlocking xIs. $12.00

Rock crystal quartz — ldardo
mine, near Ouray. Ouray County,
Colorado. 4'2 x 4 x | cluster
coated arcy and dusted with
pyrite $32.00

Rock crystal quartz — near Char-
Charcas. state of San Luis Potosi,
Mexico. 5 x 4 x 3 matrix ol
large cream colored danburite
xls. coated with small brilliant
quartz xls. $400.00

Smoky quartz — Hot  Springs.
Garland County, Arkansas, 213 x
! x 1. showing fine phantom
zoning and no matrix on two
sharp single attached xls $67.00
Calcite — Egremont. Cumberiand
County, England. 4 x 2'2 x |

group ol clear xIs. on a grey and

white matrix S180.00

Calcite — Tsumeb, Namibia (South
West Alfrica). 5 x 4'2 x Y2 mass
of xls. contamming red colored
inclusions of hematite $125.00

Calcite — San  Carlos, state ol
Chihuahua, Mexico. 212 x 212 x
2 bright red xl. cluster containing
inclusions of hematite $67.00
Aragonite — Krupp Iron mine,
Erzberg, near Eisenerz, state of
Carinthia, Austria, 5 x 32 x 2
flos-ferri type with no matrix
S$40.00

Copper & silver — Painesdale,
Keweenaw Peninsula, Houghton
County, Michigan. Half — breed
type with no matrix 2 x 1'2 |
537.00

Copper — Emke mine, near On-
ganja, Namibia (South West
Africa). 193 x 1| x | superb little
dendritic specimen with attached
calcite xIs, $18.00

Copper — New Cornelia pit, Ajo,
Pima County, Arzona. 34 x
214 x 1'4 bright, clean specimen
with no matrix, fine xl. definition
$32.00

Amethyst — Denny Mountain,
King County, Washington, 17%
X 12 x 12 single scepter xl. resting
on a single milky quartz x1. $45.00

Rose quartz — Island of Lavra Da
[lha, Jequitinhonha River, near
I'aquaral, state of Minas Gerais.
Brazil. 193 x | x 1's excellent
display specimen with no matrix,
brilliant xls. $175.00

Enargite & pyrite - Quiruvilea
mine, near [rujillo. La Libertad
Department, Peru. 2'4 x 112 x
112 with mmmor amounts of quartz
S52.00

l’}rile recion ol Tuscanv. lialy,

212 x 214 x 134; very well xid.

show winning type ol specimen
with no matnix, trulv a superb
prece STON.0

PLEASE INCLUDE A MONEY ORDER OR CHECK WITH YOUR ORDER. CALIFORNIA RESIDENTS PLEASE ADD
6% SALES TAX (SAN FRANCISCO, ALAMEDA AND CONTRA COSTA COUNTIES 6-1/2%) TO ALL ITEMS_ ALL
SPECIMENS ARE WELL PACKED, INSURED AND SHIPPED POSTPAID. YOUR PURCHASE MAY BE RETURN-
ED FOR CASH OR CREDITIF YOU ARE NOT COMPLETELY SATISFIED.
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