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Guest Editorial

Some Obhservations on Collecting
by Desmond Coke (1913)

from [he Art of Stlhouette (1913).
Condensed for M.R. by W_E. Wilson.

The collector 1s usually thought a crank by
his acquaintances, a nuisance by his friends,
a miser by his relatives, a blessing by the
dealers, and a deluded idiot by everyone con-
cerned. He is, as a matter of fact, the hap-
piest—il the poorest—of God's creatures. He
iIs the poorest because 1f some miraculous
twist of the wheel made him a millionaire
tomorrow, he would merely collect white
elephants instead. and never have the cash
to pay for all of them. But he 1s the happiest
because he 1s obeying Nature's law—you can-
not stop Man from collecting. All the world
seeks something: curios, stamps, sovereigns,
or adventures. What hes beneath 1t? Danger-
ous to ask, of anything: but 1 expect it has
been long ago established that the collecting
mania, like any form of sport, 1s based deep
down upon a natural vanity.

Equally Man needs excitement; an old truth
which explains things so diverse as football,
juvenile crime, and collecting. Lite, left to
itself, sends along its thrills toco slowly: but
the collector, if always destitute of funds,
never can lack expectation. He fares out,
sure that fate will send him one of those his-
toric finds that stand like milestones in the
History of Art. With what joy does he bear
it back! With what excited hands unwrap
it, safely home: with what delirious haste find
a small space for it upon his crowded walls:
how often leave his work and ramble absently,
to find himself before his latest treasure! Each
day is too short for him. He 1s never lonely

and cannot be bored. He 1s the favourite of

fortune.

[t 1s a popular fallacy that the collector
must be a rich man. As a matter of contrary

fact, it has been shown already that if he is
worth his salt, he never has a penny! He simply
must adjust the choice of subject to his means:
what the ideal collector needs is knowledge:
knowledge and a hittle pluck. He must discover
for himsell and not pay bigger prices for an-
other’s finds.

At first, of course, one buys at random any-
thing. This seems cheap, that is old, the other
1s only a very little cracked...Later, however,
one begins to realize two facts. Only a billion-
aire could hope to make a good collection of
everything, and the man who wishes bargains
must know more than any given dealer. Hence
grows that modern malady, specialization.
The young collector sells his early purchases,
burns the forgeries that are his connoisseur
wild oats, and fixes on a subject.

Certainly the man who keeps himself for
even a few years to one particular collection—
reading articles on it, asking prices, seeing
the specimens of others, above all constantly
on the hunt—has his reward. He has special-
1zed and, never knowing it, he has become an
expert!

Thus he will pass many happy days in rambles
lit by an undying hope: make endless friend-
ships: solace his old age, when sport or love
and other hobbies die, with all the indexings
that he had always meant to do: plan, during
his last illness, how to rearrange his collection
once more: and finally, from a more restful
plane, look down on the sale, glorying in each
big bid for objects he had bought so cheaply
but with such pride; and possibly rejoice to
find his stodgy relatives suddenly aware, as
bid comes swift on bid, that he was no selfish
idiot, after all, but something curiously like the
saviour of his family!

T'he Mineralogical Record




EXCEPTIONAL MINERAL SPECIMENS FROM WORLDWIDE LOCALITIES
FOR DISCRIMINATING COLLECTORS

SPECIALTIES: COLOR — BEAUTY — PERFECTION

THE AWARD WINNING “PROCTOR COLLECTION”
(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".

| am travelling arcund the country giving private show-
ings of this unique collection. If you are at all interes-
ted, please give me a call to arrange a showing when

| am in your area. Of course, all of us occasionally

like to “window shop” so, in looking, there is no
obligation whatsoever to buy. Just seeing other
peoples’ collections is adequate reward for me.

KEITH PROCTOR
88 RAVEN HILLS CT.
COLORADO SPRINGS, CO. 80919
PHONE: 303-598-8805

(Private shows in my home by appointment only)

March—April, 1975




Davis M. Lapham
(1931 - 1974)

Mineralogy has lost an outstanding scientist, and min-
eral amateurs a guiding spirit, in the death on Dec.
20, 1974, of Davis M. Lapham.

Davis became interested in minerals in 1949 while a
high-school student in Glens Falls, New York. In at-
tending an adult education course in geology and min-
eralogy, the fascination of minerals was brought home
to him. His teacher was the well-known collector, Elmer
B. Rowley, whose personality sketch was done by Davis
for the Mineralogical Record (Vol. 2. No. 1. 1971). That
led him after college to graduate work in mineralogy
at Columbia University where he received his M.A. 1n
1955 and Ph.D. in 1957. In 1955 he was awarded the
Kunz Memorial Prize of the New York Mineralogical
Club for his paper "Epidote from Hawleyville, Connec-
ticut,” later published in the American Mineralogist
(Vol. 42, 1957, p. 62-72). This paper, based on M.A.
studies, revealed the touch of a creative scientist. Not
only were the descriptive data and the geology and
mineral paragenesis given exhaustive treatment. bul
epidote itsell was investigated in a far-reaching, inter-
pretive, optical and x-ray study. As an outgrowth ol
his Ph.D. thesis on chromium chlorites, there began
Dave’s special interest in the chlorite and serpentine
minerals. He came to be regarded as a top expert In
their research: and it was to him in the sixties that cores
from the Mohole deep-sea drilling project were sent

for study of their serpentine-mineral content.

In 1957 he went to the Pennsylvania Geological Sur-

vey mn Harrisburg, to set up and direct a mineral-re-

search department under State Geologists Carlyle Gray

and. later. Arthur A. Socolow. From his laboratories

came a stream of reports on Pennsylvania minerals,

their occurrences. geochemistry and economic geology.
Mineral amateurs and popular education were not lfor-
gotten, and many contributions in layman-oriented pub-
lications and services to effect closer ties with non-
professional groups were made. The G-33 Survey Bull-
etin “Mineral Collecting in Pennsylvania,” co-authored
with Alan R. Gever. 1s a model of its kind, has gone
through three editions, and continues undiminished in

popularity among collectors, students and the public.

Davis was the author and co-author of about sixty
publications. Some of his most important scientific con-
tributions in these have been: investigation of state’
minerals and their occurrences: research on chlorites,
serpentines and associated minerals and rocks of Lan-
caster County; geology and mineralogy of the Corn-
wall, Pa.. magnetite deposit; research elucidating the
structural evolution and concerned with the dating of
serpentinites in southeastern Pennsylvania. A recent
major work, co-authored with Carlyle Gray, was Bulle-
tin M-56 of the Pennsylvania Geological Survey (1973,
p. 1-343), "Geology and origin of the Triassic magne-

tite deposit and diabase at Cornwall. Pennsylvania.”

He gave no less dedication to the groups and causes
involved with amateur mineralogy. He was one of the
[ounding members of Friends of Mineralogy and ex-
tremely active in its growth, outreach and organiza-
tional development. He was chiefly responsible for
FM’s nation-wide locality-preservation program:; and
he was a guiding force in the vigorous educationally-
oriented activities carried on in Pennsylvania by FM
Region 3. the largest and most active of any FM re-
gional group. He was the fellow collector and friend of
many in this group. But even more, his encouragement

and aid reached out to mineral amateurs and their

clubs ey Eryw here.

None of this pictures the man. He was slight of build:
a courteous gentleman, with a keen wit and twinkle in
his eye: modest in demeanor, yet showing a warmth and
regard for others that made him the friend of all. He
remained always a deeply-dedicated scientist, a per-
fectionist in every job he did, undeviating in his search
for knowledge, understanding and truth. For many
yvears he fought a quiet valiant fight against the relent-
less illness, diabetes, which sapped his strength and
[inally took his life. He never gave in to it, in work or
outlook. To his wife, Nancy, and his daughter, Heather
and parents, we express our sympathy and sorrow. His
loss of talents and creative science 1s to all of miner-
alogy: to us, it is of co-worker and friend. But let us re-
member that if we follow his example, and uplift our
eves 1o the marvel and true meaning of the minerals
he loved. his spirit abides with us still.

Arthur Montgomery

I'he Mineralogical Record
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TRY A MINERAL SYMPOSIUM
by David E. Jensen

FM Director and past-President of the
Eastern Federation

Several excellent objectives have been chosen by FM

in the field of mineralogical education. The aims to expand

knowledge about minerals, their occurrence and associa-
tions, has great merit, and deserves more attention and
positive action. The mineral symposium is one of the ways
in which these objectives can be L"."\['l|1.‘+I‘L‘L| with » ery practi-

cal and worthy accomplishments.

FM’s region #3 is among the areas that have taken initial
steps to accomplish these objectives and the results have
been very gratifying. The programs of their annual meet-
ings have been developed to increase basic information
about minerals. particularly the minerals of Pennsylvania.
It is possible for the participants to hear reports by au-
thorities on the minerals and their localities as well as

to see and study actual specimens.

The member societies of the Federations usually include
some study of descriptive mineralogy in their raison d etre.
Historically, some of the earliest mineral clubs were orig-
inally established to increase knowledge about the min-
erals of their own areas. The New York Mineralogical
Club (founded in 1886) listed the minerals of New York
City as its focus of interest. The Mineralogical Society
of Philadelphia (founded in 1892) originally expressed
the wish to encourage studies of the minerals found in
the rocks of that city. When the Rochester Academy ol
Science was incorporated in 1881, it announced that one
of its objectives was to study and publish information
about the natural history of its region. Interest among
academy members was first centered on the glacial geol-
ogy of western New York, but it has now turned more
toward the organization of mineral and other scientific
symposia. All three clubs mentioned belong to the Eastern
Federation.

The current need for more regional meetings with in-
depth mineral studies on the agendas has come about
because of a growing public and academic demand for
extra-curricular experiences in the field of mineralogy.
In recent years there has been greater use of sophisticated
analytical methods, such as X-ray diffraction and electron

probe, in research on the chemistry and the internal crys-
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tallographic  structure of minerals.
I'his has been a logical advancement
of the science, yet it has sidetracked
many investigations and volumes ol
literature on descriptive mineralogy
that were so prevalent in previous
decades. The great needs for class-
room space in colleges has often rele
gated fine museum and study speci
mens to the oblivion of attic or base-
ment storage. The increasing value
of fine minerals often tempts pilferage
even though good security may be
available. The boards of many mu-
seums look nowadays at annual al
tendance higures and then make judge
ments on the future and the content of exhibits. Many
fine mineral collections may gather dust when money is
not available for research and other use is not proposed
lor the specimens. The “light ahead in the tunnel” for
both FM and the Federations can be increasing use ol
well organized regional meetings and mineral symposia
that should lead to greater educational enrichment for
all.

The main ingredients of a symposium are people, the
place, the matenals and financing. The people include
the program organizers. the participants in the program
and those who attend the meetings. There are many fine
potential regional centers where such meetings can be
convenmently held. They should be within a 500 mile radius
of an area where there would be experts and professionals
who would be eminently qualified to speak or participate
in panel discussions. Places to hold meetings are not dif-
ficult to find. A college, school or museum may have
suitable space and good audio-visual facilities which are
essential for slide programs. Parking space should be am-
ple with good access bv car from highways. Motels or
hotels can be used as they combine lodging, food services,
and meeting rooms as well. It i1s also highly desirable to
have available suitable facilities for use of mineral speci
mens in display and/or study,

I}[‘Hu';l' :.‘\;II!II"IL'H ol munerals are needed to I"‘I't'l"-lth‘
the symposia participants with good examples of the ma-
terials of the earth’s crust of the region.

A very IL'\I'}L'{,'TL'tt educator has rcg::n[l_\. [‘bl'l.'q_i]n._'h_'Ll that
there will soon be a return to much greater use of speci-
mens for classroom study and research in both the earth
and life sciences at college and secondary school levels.

The financing of a meeting need not be a difficult prob-
lem. The meeting should be self sustaining with all costs
balanced by receipts from registration fees. Costs would
include the rentals of facilities plus honoraria and travel
lodging-meals expenses for speakers and panelists. It is
essential to plan the timing of the meeting, its advertising,
and the scheduling of the program so as to avoid conflicts

and obtamm maximum attendance. I local imdustirnies or




schools are given adequate advance information. they may
be willing to share in the costs of the meeting or provide
special services.

Svmposia can be an exciting challenge to both FM and
to the Federations. There is no limitation to the topics
that can be covered. Professionals and advanced ama-
teurs from both groups can develop new educational direc-
tions and can lead the way. When one participates in such
a project, one's own educational horizons become broad-
ened.

One of the topics that should receive attention in min-
eral seminars 1s mineral nomenclature. This is especially
important for the amateur and exhibitor. Even the pro-

fessional has much to gain from this. When the authori-

ties who write mineral texts disagree on treatment of some
matters, the dilemma of the beginner. even the advanced
amateur, can be very frustrating. The efforts of one who
wishes to set up a prize-winning display may become an
expensive and mind-boggling experience as one starts to
prepare accurate, up-to-date mineral labels.

Mineral symposia can be a common meeting ground
for closer coorperation between FM and Federation mem-
bers, as fellow participants ol organizations pursuing re-

ated educaton: eneficial goals.
lated educatonally beneficial goal

\ll news and material relating to FM, for Record pub-
lication, should be sent to Dr. Arthur Montgomery at:

Dept. of Geology, Lafavette College, Easton PA 15042,

FOCUS ON FORT LEE

A Symposium on the Minerals of the Fort Lee, N.J. area
Presented by
The Micro-Mineral Study Group
Sponsored by
I'he Earth Science Field Association, Rutherford Campus
& Dr. Lois Luedemann
Date — Saturday, April 12, 1975 - 10 A.M. 1o 5 P.M.
I'he Round Building

Fairleigh Dickinson University, Rutherford. N.J.

Place

Restaurants Located Nearby or Bring Your Own Lunch
Lecture & Slide Presentation 1:30 P.M. to 3 P.M.
“Geoloey of the Palisades
by Dr. Kurt Lowe, Prof. of Geology - City College of N.Y.
Fort Lee Micro Mineral Suite to be Presented to the
Paterson. N.J. Museum and Received by
Thomas A. Peters. Director
Program of Shdes on Secondary Minerals
3:30 P.M. to 5:00 P.M.

A GUIDE TO
MINERAL COLLECTING AT
FRANKLIN AND
STERLING HILL, NEW JERSEY

by Ervan F. Kushner, B.S., J.D.

The --II|-,, definitive Laude 1o the r'.'ll-q_-lr
alogy of Franklin and Sterlind

2’50 area minerals discussed and
trated. Included are chapters on the Zin
mining Industry, Rock Formations, Cry
stal Forms, Filuorescence, Genesis of the
Urepodies and complete WLlossary with
Folding Map. Over 70 photographs, many
never hetore F'HL}'I‘:""*'U

$4 50 per copy
check or money order (postpaid

Ervan F. Kushner, Books
S Colt Street Paterson, N.J. 07505

Sinotle

PLATINUM NUGGETS

Platinum, Goodnews Bay, Alaska

Select silvery irregular waterworn
nuggets with minor black chromite

1/8x 1/4" 10 3/16 x 3/8 $12.50
$15.00, $18.50

Illustrated 56 page
Collectors Catalog $1.00

DAVID NEW - Minerals
P.0O. Box 38, Stevensville, MT 59870
406-777-3468

Minerals and Geodes

P.0D.Box 224 Portage,

FINE

MINERAL
SPECIMENS

SEND 10¢ POSTAGE FOR LISTS

MINERALOGICAL RESEARCH CO
14770 WHIPPLE COURT
SAN JOSE, CALIFORNIA 95127

Michigan 49081

Showroom by appointment, call (616) 381-3327

FINE MINERALS

Green Phantom Calcite, St.Jo Lead Dist. ,Mo. (see Min.Record,
v.5, n.2). 2 to 3-inch crystals $15, 3 to 5-inch crystals $25 ppd.

Straw Yellow Barite on Purple Fluorite, Cave In Rock, Ill. (New

find, Oct. 1974).Spectacular golden—-yellow crystals 4 to 2 inches
across on purple fluorite cubes. Write for list.

See us at Tucson, Feb. 10-16, Desert Inn, Room 214

The .U:‘m’rufm:f'n'.u" Record




AN AMERICAN
MINERALOGIST

QUARITZ CRYSTAL WORK

['he last ten years (1942-1952) of Samuel G. Gordon’s
life were marked by a varnety ol experiences and occu-
pations but they also reflect elements of deep discour-
agement and tragedy.

This period begins with his notable contributions to
the war effort in the quartz-crystal oscillator-plate in-
dustry. He was on leave from the Philadelphia Academy
of Natural Sciences from June, 1942, to August, 1943,
in order to work with one of his former [H’lllL:_'.'lL:\ and as-
sociates, William Parrish, in the quartz crystal coordi-
nation section of the U. §. Army Signal Corps. There
had been a sudden tremendous demand for quartz oscil-
ator-plates for use by the armed services in radio trans-
mitting and receiving frequency control. To produce
astronomical numbers of these in a short time from a few
newly-created industrial centers was the critical need.
Sam Gordon proved himself one of the most talented and
practical-minded of the small group of crystallographers
who in large part made it possible for that wartime demand
to be successfully met. His work had mostly to do with
developing new mass-production procedures, based on his
expert knowledge of crystallography and optics, for the
accurate orientation, cutting and testing of the vast quan-
tity of rough pieces of optical-grade quartz flown in by
the Air Force from Brazil. His imnovative procedures
played a crucial part in creating the mass-production meth-
ods necessary. The high merits of Sam’s achievements
here. both scientific and practical. were hittingly described
later by Parrish in his “Memorial of Samuel George Gor-
don™ (Am. Min., 38, 1953, pp. 301-308), which contains
a complete list of Sam’s publications.

In 1945 a special issue of The American Mineralogist
(30, 1945, pp. 205-468) was devoted to a symposium on
quartz oscillator-plates, with Sam one of the major au-
thors. His articles included “The inspection and grading
of quartz” (pp. 269-290): also with William Parrish as
co-author, “Orientation techniques for the manufacture
of quartz oscillator plates™ (pp. 296-325), “Angular con-
trol of quartz-cutting by X-rays™ (pp. 326-346) and “Cut-
ing schemes for quartz crystals™ (pp. 347-370). Sam fur-
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thermore was co-athor with Parrish of four manuals on
the grading. cutting and production of quartz oscillator
plates put out in 1943 by the War Department.

RESEARCH AND PUBLICATIONS DURING THI
FORTIES

Sam was back at the Academy by 1944 and as busy
as ever with mineral research and a series of mineral-
ogical publications. One of these was a major contribu
tion to descriptive mineralogy. an eighty-page mono-
graph, “The mineralogy of the tin mines of Cerro de
Llallagua, Bolivia”, printed in the Academy Proceedings
(96, 1944, pp. 279-359). This stands today as one of his
finest scientific contributions, not alone for the crystal-
lographic data, wealth of exquisite crystal drawings and
very complete mineral descriptions, but also for its thor-
ough treatment ol the geology and elucidation of the
mineral paragenesis and occurrences.

His interest in all kinds of South American minerals
never lessened, and during the forties he collaborated
with an Argentine mineralogist, Victorio Angelelli, on
the descriptions of two new minerals from Argentina,
sarmientite (Notulae Naturae, Phila. Ac. Sci., 92, 1941)
and sanmartinite (Not. Nat., Phila. Ac. Sci., 205, 1948).

There were no more major foreign expeditions, but
very active mineral collecing on a smaller scale con-
tinued, especially in New England, southern Ontario and
Quebec, and the American Southwest. The desert areas
of the latter region especially interested him, because
of the specialized weathering conditions, since it tied
in with his hield studies of similar types of minerals he had
collected in the Chilean desert. In 1944, and in summer
four-week vacation periods during 1946, 1947 and 1948,
he pursued field studies and specimen collecting in parts
of southern Colorado, New Mexico and Arizona. In 1946
he studied the vesicular feldspathoid-bearing lavas of
Johnson Mesa, New Mexico. On a number of occasions he
collected at the well-known Mammoth mine in southern
Arizona, and secured from miners and above all from

the resident mining engineer, E. B. Daggett, many spec-

imens of its rare and beautifully crystallized secondary

copper and lead minerals. This led to his making a special

crystallographic study of the richly-modified leadhillite




crystals from there. in which at least hilty tuiny crvstals
were measured and a multutude of crystallographic forms
computed. Magnificent crystal drawings were the result,
but this study. together with related research on the as-
soctated  minerals  hvdrocerussite  and  paralaurionite.
never was to be completed. It 1s to be hoped that these
important and new crystallographic data. luckily pre-
served at the Smithsonian through the foresigcht of Ber
tha Gordon and Louis Movd, may be brought out even

tuallv in published form.

One more description of a new mineral. his ninth and
last. was a by-product of his study ol the minerals ol the
Mammoth mine. This was a lead-copper carbonate-sulfate
to be named wherrvite in honor of Dr. Edear T. Wherry.
his greatly respected teacher and long-time associate
and Iriend. The paper describing this species. which was
co-authored by 1. ). Fahey of the U, 8. Geological Survey
and E. B, Daggett, the discoverer of the miuneral. was

not published unul 1950 (*“Wherrvite, a new mineral from

the Mammoth mine. Arizona™: Am. Min.. 35. 1950. pp
)3-9K).
VON-PROFFESSIONAL ACTIVITIES AND
\SSOCTATIONS

Little has been told mm this |"I-|':_‘!Il1l'lill\'-.l| seres aboult
Sam Gordon's personal hife and those activities and as
sociations set apart from his professional curating and
mineralogical collecting and research. But these too form
an essential part ol the story

Ever to be noted was his powerful guiding influence
among mineral amateurs. Part of his efforts had alwavs
been expended i that direction, ever since his own early
davs of collecting. and they never weakened. For as long
as he remaimmed at the Academy. he was the driving spirit
behind the Philadelphia Mineralogical Societv: and in
large part due to his stumulus, it remained one of the most
active and best-attended of any mineral amateur group
in the country. He was alwavs responsible for great num
bers of short collecting trips by amateurs throughout

Pennsvivama and adjoining states. The strong interest
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Figs. 30-32.—Andorite: 38 forms: ¢ (001), b (010), a (100), g (250), k (120), I (230),

m (110), n (210), k (102), 8 (305), A (304) new, f (101), A (201) new, e (302), (301), d (601),

\ w (035), z (011), (032), v (021), y (031), n (041), v (112), x (223), p (111), ¢ (221), M (631),
2 (211), r (121), = (691) new, B8 (131), K (361), ¢ (362), O (392), N (632), and 5 (364). In
addition, two new forms H (350), and 2 (231) were found on other crystals.

Fig. 1. Selected crystal drawings by Gordon of minerals from Llallagua (The mineralogy of the tin mines of Cerro
de Llallagua, Bolivia, Proc. Ac. Nat. Sci. Phila., 96, 1944): (from top to hottom) twinned stannite (p. 304, Fig. 10),
pyrite (p. 310, Fig. 20), apatite (p. 334, Fig. 56) and (right) andorite (p. 320, Figs. 30-32).

Jril'lllll' 1]’1‘*f1'||'1_|r."r1"_3.".. Ll'-'l f\.}t i .I'Ilefl




m Pennsvivamia mianerals sull active todav.  especially
among several large amateur eroups i and around Phil
adelphia. without guestion stems from Sam Gordon's
example. his numerous publications on state minerals.,
and s many Inends and admirers who continue 1o feel

his presence among them.

Among his many other contributions to amateur min
craloey and x'HHL‘{]III_:'. and not mentioned belore mm thas
biography. was his “Directory of Amernican and Canadian
Mineral Collections™. It had been published in 1933 ¢ Am
Vi, 18, 1933, 313324, 3393606, 407-418. 4537468, MM
MM Prolessional mmeralovists have been slow 1o follow
that example. and 1t s only recently that a Directory of
Waorld Collections has been compiled and published by

the Internanonal Mineraloeical Association.

What of Sam Gordon's home life. his non-professional

5 |

mterests”? In 1931, he had married Bertha Mav Landrum.

a school teacher from Texas. It proved an extremely hap

py marriage. with a congemal and close companionship
lor as long as he lived. When the discouragements came
she helped keep him on a steadv course. And her loval
and genumme mterest m his mineral work—she accom-
panied him on most of his shorter collecting trips — proved
a constant encouragement both in the earlier times as
well as in the later period when things began to deteriorate
at the Academy. A great comlort too was his close as
soctation with such warm old-tume Iniends as John Frank

enheld. Willlam Knabe. Fred Oldach and Harry Trudell.

Sam's great love was music. which remained his abiding
imterest. - addinon o minerals. throughout nearly all
ol s life. Bertha Gordon. equally fond of music. tells
ol Sam's willingness to stand m hine for hours, even in
raim or sleet. m order o secure lor a Saturdav-alternoon
concert at the Academy ol Music a fifty-cent seat in the

uppermost tiers of the “Peanut Gallery

What made a home and comfortable home-life possible.
was the fact that both Sam and Bertha held wobs, But those

jobs pard so hittde. that simple hiving and drastue econo

IMISINY WEre @iwavs necessary

FINAL YEARS

Sam Gordon's last vears at the Academy. from 1945
o 1949, were marked by a growing sense of frustration
and discouracement. The realization must have slowly
come to him that all he had accomplished here rested
on shaky eround so lar as msttutional recoenmtion and

PErMEncnee were Coneel ned

Funds had never been forthcoming for mineralogical
equipment. and he had carried on his extensive research
program with hardly more than a few battered and
adequate tems of apparatus. With the marvelous tool
ol x-ray crystal dilflraction begimning 1o come into use
m mineralogical laboratories, he was determined to secure
such equipment for the Academy. He even took a short
course in 1948 under Fankuchen at Brooklyn Polviechnic
Institute in x-ray operational procedures. And he did man-

we o eet hold of a second-hand. war-surplus x-rav een

Varch \pril. JO75

Fig. 2. Sam and Bertha Gordon, not long after their mar-

- . 3 |
riage in 1931,

crator at very small cost. But Lo

cameras needed lor simele-crvstal

I'-'lh'k'lt 1O Iryv 1o constirouct '!IL“--.'

almost msuperable handicaps. he put the
quate equipment to some sheht use i mmeral
caton: vel how could anvithime ol lastime value b

-._u|r1'| ‘_].-\'.'_]\|1|||‘||]_' |||||~].\1.

In 1948 disaster struck. He re
his laboratory rooms on the seq
a newlv-enlareed Department of L
surprise: there was nothimg he could do
an admmistration communication
the Tuture he would be required
other outside sources lor department

without such outside support. Sam's department could

be expected to shrimk and become imcreasimgliy

Some time later. Mr. Keelev died. H
lone-time Inend. associate and boss
vears stll remamme head mmeral curaton
Creasine macuvny due 1o advangs When Sam
sequently asked 1o be advanced o
that he would have to continue i the position

Clale curata ~.x:.'|| -'||L' !i-..l.'||||""l.§ ol somaeone

.1|1|1|'||!l'-'l.| over him 1o Mr. Keelev's PO

| here wasnt much left tor hin
he did in 1949, What must have ma
ful decision. was knowme that
service were beme recoenized in this
mv —with all he had done to make minerals and
rescarch a creative loree i this place. now lading ofl

a dark and hopeless future

Une must try o be lan

ment ol \ I il Fs




surface. at least from any mineral-minded viewpoint, as
hoth heartless and unjust. For there are always two sides
to such controversial personality-involved matters. We
must recognize that Sam could be cocky, set i his own
way. disdainful of different viewpoints, and at times not
easy to get along with. Some of his departmental reports
reveal this side. The creation of the new limnology de-
partment, under the direction of a noted scientist, was
an important progressive step for an old-fashioned nstitu-
tion to have taken. The resultant activities and research
involving a large stafl would touch many lives and lead
into new conservationally-orniented directions. Sam's la-
cihities and work. in contrast. mostly represented a one-
man department. concentrated mm a speciahized and rela-
tively unchanging field. Thus, there 1s a case 1o be made

for the Academy in defense ol its action.

But what still can be censured 1s the manner and spirit
in which the action was taken. The tone of the directives
to Sam (which are to be found in his records) was heart
less where it could have been Kind: mention of Sam's scien-
tific and curatorial contributions in behalf of the Acad-
emy could have been made: and who ever deserved bet-
ter, on performance and length of service, to be promoted

1o curator!

I'he clearest evidence to place the Academy's action
in an unfavorable light concerns the altermath. After

Sam resigned, there was no active mineral curator for

thirty years. Without proper care and use, one of the

greatest of U, S, mineral collections was allowed to so
deteriorate, lend itsell to mushandling, and lose its up-
to-date scientific stature, that it will never be able to re-
occupy its former position. Its recent upgrading and 1m-
provement through renewal ol curatornial care has been
in large part the work ol volunteer mineralogists outside
the Academy, especially some of those active in Friends
of Mineralogy. whose concern is inspired by Sam Gordon’s
example. This effort, combined with a changed attitude
by a new Academy admmistration and vigorously pro
moted by two successive heads ol the Academy's geology
department. brings the Vaux collection and Sam Gordon’s

lifework back into fresh meaning and usefulness.

Alter Sam’'s resignation in late 1949, only a little more
than two years were left. He had to find a new job. and
turned to industry and the tvpe of crystallographic work
he had done so admirably for the Government during the
war. He first held a position as a senior metallurgist doing
crystallographic and x-ray research on intermetallic com-
pounds and high-temperature alloys at Oak Ridge. When
that project came to an end in 1951, his record of crea-
tive achievement brought him to the famed Los Alamos
Scientific Laboratory in north-central New Mexico. A
section leader there in the Chemistry and Metallurgy
Research Division needed a crystallographer for x-ray

crystal-structure analysis. It seems from the record that

Sam was brought there under a nusapprehension: for his
experience in crystal-structure work. of the type required
at Los Alamos. was wholly insufficient. For a short time
he and Bertha greatly emjoved their beautiful mountain
surroundings. There were fine opportunities to collect
minerals and he plaved an important role in starting an
active mineral club at Los Alamos. But his inadequate
experience, in the highly specialized research he was re
guired to do. worked against him: and the section leader
who had sought his services. appears to have been almost
as heartless as the Academy n lorcing Sam's resignation.

After a hittle less than a vear. he and Bertha had 1o leave.

Another disheartening wrench. to leave the mountains
of New Mexico. And one more job had to be sought. It
was found with the General Electric Company. i its An
Nuclear Propulsion Division, near Cincinnati, Ohio. But
belore that, during the winter of 1952, he had to undergo
a serious operation in Philadelphia. After recuperation.
several weeks were spent in Pennsylvania seeing old
Irnends and even making a couple of collecting trips to
two favorite localities, Cornog and Blue Ball. By May
he and Bertha were getting established in Cincinnati. On
May 17 he sulfered a heart attack, perhaps related to the
carhier operation: and he died before reaching the nearesi

hospital. He was not quite fifty-five vears of age.

AN AMERICAN MINERALOGIST

It 1s important, for two compelling reasons, to evaluate
yam Gordon's career as an American mineralogist. There
1s. first, the need to do justice to his contributions to min-
eralogy. in different ways, in these two fields. There is
also the fact that his career strikingly reflects, and so helps
to make clear to us, the changes which so drastically oc-
curred in all of mineralogical science during most of his
lifetime.,

['he record of his scientific contributions, so fittingly
described in the Parrish memorial article to which refer-
ence has been made, 1s undemably impressive. Of a total
of about eighty mineralogical publications. close to fifty
are scientific papers and monographs. These are chiefly
on descriptive mineralogy, morphological cryvstallography.
and mineral paragenesis. Many mineral occurrences
treated in his papers are related to and explained in terms
of their geological surroundings. Some ol the reports are
lengthy enough to be of book size and treat the mineral-
ogyv of whole states. mining districts and large-scale col-
lecting areas. Regions extensively covered include those
of Pennsylvania, far southwesterly Greenland. and nu-
merous mining localities in Bolivia, Chile and Peru. Stand-
ing out among the shorter papers. are the descriptions
Ol L'ij__'ill new species: two more so described were later
invalidated. The scientific stature of these publications
is proven by their widespread use by mineralogists today
through the inclusion of much of the contained data on

a considerable number of species in such standard works
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as Dana s Svsrem of Mineraloey and the Larsen-Berman
Opncal Tables

| wo lacts ol unusual mterest stand out in regard to
this published record of scientific achievement. Nearly
all ol the pubhications appeared in journals of the Phil
adelphia Academy which reached few professional min-
eralogists. Even with a wide distribution of reprints. which
seems to have been done. one both wonders why this un
usual pubhshing procedure was followed tunless 1t was
to msure prompt publication) and marvels that the Gon
don resecarch data nevertheless attammed such ready ac-
ceptance and standardhized usage. The second point s
that thas wealth ol invaluable data was obtamed by a
argely  self-taught investigator. isolated from other re
scarchers. and with an absolute mmimum of equipment
and laboratory lacithnes. These two [acts surely make
Sam's  scientific  contributions
still more impressive. At the
same  tume. an  added point
of interest, and bearing on
his standing among fellow
entists, 1s that the rather
scure  publishing medium and
the lack ol close association
with other mineralogists. kept
his work from being  widely
recognized m mineralogical
circles. especially  during  his

later career

His record in amateur and
popular-educational mineralogy
1s no less remarkable. He proved
himsell one of the great held
collectors of all time: most ol
the matenal he researched. n-
deed. resulted from his own field
discoveries. He turned up rare
and beautiful mmerals wherever he went, and so oflten
where others had tried and failed before him. No collecting
arca was too remote or dithicult ol access to deter him.
And his stories ol expeditions to far-off places are classics
of their kind. Because ol his deep appreciation of minerals,
his curatung at the Philadelphia Academy was a labor ol
love. out ol which was assembled one ol the finest of n
stitutional collections. His own exhibits and the Mineral
Hall he created remaimn today much as he built and de-
siened them. The collecting and study of Pennsylvania
minerals. still so active today. stems from his example and

continuine euidime mfluence

What else ol special note stands out in his record?
Among other accomphishments was his outstanding per-
formance in the quartz oscillator-plate industry. his en-
couragement and training of a number of protéeds who
have gone lar in science, and his major role in starting

F'he American Mineralogist. These not only mark im-
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portant and creative achievements, the wide varnetwy ol
subiects and talents shown attest also to the versatihity ol

an exceptionally etted mdmvadual

Lo tryv to define his place m American mineralogy s
not easy. His work and imterests span too wide a hield. He
was equally a scientust and an amateur-oriented collecton
We cannot measure him by one side alone. In strikine fash
ion, his career was closely bound up with the course ol
mimeralogical science during the same period. When he

becan his work, mineraloeyv was a descriptive discipline.

As he continued his tramime and career. becominge cxpert

i mineral description, optics and geometric erystallo
eraphv. these very concerns ol the classical mineralogist
sank to lesser significance, coming to be regarded simply
as tools utthzed in the acquisition ol descriptive data,
belore the revolunionary onslaueht of x-rav and analvtical
crystallography. Gordon, with
lew  outside contacts and no
funds for new equipment. was
|"'I""'."-'.‘1|t"'~“~ [y '-.l'hlf'lj._'!." the direc
non of ms “old-fashioned™ re
search. That he tned, and could
have successtully modermized his
approach, 1s proven by what he
did do creanvely with a few n
adequate 1tems ol x-ray equip

ment

But a vital fact remains. Sam

Gordon, behind the times as a

mineralogist i his hinal vears,

nevertheless never lost his ama

teur-oriented and popular-edu

cational concern lor minerals

which the over-specialized min

eralogists ol the present seem to

largely  lack. The subject ol

minerals 1s more than a science

1t 1s. indeed. part ol nature: 1t 1S also the specimens which
collectors dig out of the carth and place in collections
avatlable to the scienust tor study: 1t s, further. a broad
field of interest and endeavor inseparably bound up with
soctety and culture. Mimneralogy remains a relatvely
isolated and httle-known science as long as it studies the
individual trees and forgets the forest. The amateur has
his part to play in mineralogy too. Perhaps only when the
amateur uphfts his view toward the science and the
professional sees the specimens collected by the amateur
as the cornerstone ol all he does can both come to

eether in a larger mutually-benehicial tellowship.

Sam Gordon seems to have been one ol the very lew
ever 1o have represented and practiced to an equal degree
the two widelv-separated approaches to the subject ol
minerals. He thus served. and so makes more real to our
view. a ereater subject. Let us therefore remember him,

as a greater American mineralogist




QA column

I-nclosed is a small specimen of fluorite from the

® Plumos Mountains, Mohave County, Arizona. lts
color is green, but under artificial light it is colorless, or a
light violet color. Is this an unusual thing for fluorite? | can
find no reference to this property in fluorite, or any other
mineral except chrysoberyl, variety alexandrite. Is there a

specific name tor this phenomenon?

David Shannon

Mesa, Arizona

We are indebted to George R. Rossman of the Cal-
@ ifornia Institute of Technology. for the following
answer to this inquiry.

“Specimens of green fluorite which show apparent color
changes under different sources of illumimmation are not
difficult to find if one is willing to look carefully for a sub-
tle effect. What | have observed most commonly are specr-
mens which are light green in sunlight but which appear
pale grey-green to almost colorless under incandescent
lights. What is rare is to find one which shows the color
change in a spectacular fashion. Several minerals, synthet-
ics, and laboratory chemicals show color changes of this
type, but few are as spectacular as alexandrite. The hy-
drated iron sulfates coquimbite and kornelite show easily
noticeable color changes. Both are lavender under incan-
['he effect
has been called the “alexandrite effect”™ (White, et al..
Amer. Mineral. 52, 867-871, 1967).

descent light but bluish-grey under sunlight.

All of the minerals which show this effect have regions
of maximum absorption of visible light between 56(-390
nm (yellow-green to orange) and between 420-430 nm (vio-
let) and show maximum transmission of light in the 460
190 nm (blue-violet to blue) and in the 660-680 nm (deep
red) regions. The effect occurs in part becausethe relative
amounts ol red and blue-violet hght differ among various
sources of light. Incandescent illumination is especially
poor in the blue-violet compared to sunlight. In the per-

ception ol color of a mineral specimen, the eve is sensitive

DANIEL L. ERLING
1239 So. 49th Street
Milwaukee., Wisconsin 53214

ALLARGENTUM-Cobalt. Ontario A A
INstodx7 priced from 7.5 1o 200004

ITELLURANTIMONY -Mattaeami Lake . .
mine, Matagami, Quebec .
About 1x17-3.00 each

WYLLIEITE-up to 10.00

y

OTHER UNUSUAL AND NEW SPECIES
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Tel: (414) 384-5729

Brazilian Minerals
Specializing in Pegmatite Specimens
Colorado Gem & Mineral Co

Post Office Box 424

Tempe, Arizona 85281
Jack Lowell 1602) 966-6626

to the relative amounts of hght in the blue-violet and deep-
red regions, especially when the central portion of the
spectrum, the yellow-greens through orange, is reduced in
intensity by absorption by the specimen. It i1s the com-
bination of the particular color response of the human
sensory system and the spectral distribution of the source

of illumination which eive rise to the “alexandrite effect”™,

I obtained from a mineral dealer in Mexico several

® excellent specimens of celestine with fluorite. The

celestine is colorless to white, and several crystals are up

to 30 em in length (see sketch). The fluorite is in cubes

with a colorless core and a medium purple exterior com-
posed of smaller cubes in parallel orientation.

The dealer said at first that they came from Durango,
then he said Coahuita. As he was not above selling “fish-
tail” gypsum glued to matrix, 1 don't necessarily believe
either. Do you have any information that might indicate
the locality of these specimens?

Douglas L. Rickman

Socorro. New Mexico

| hese specimens are moderately abundant and
@® there seems little doubt that the correct locality

1s Coahuila. in Mexico.

| have recently seen advertised “crystals of primary
@ malachite”. I cannot find, in any of our reference
books, any information concerning malachite as a primary
mineral. Would you please explain how this can occur and
why the books lail to make note of it?
Marvin H. Deshler
Phoenix, Arizona

['he term “primary malachite™ is clearly a mis-

@ nomer. It has been used iI!L'HI'I'L'UI!} 1o describe
individual crystals of malachite, as opposed to the more
common form of malachite which is a replacement of other
minerals. usually azurite. In the paragenetic sense mala-

chite 1s never a primary mineral.

RARE BOOKS

Our name means “About
Stones™, that's why you will
find hundreds of fascinating
out-of-print books on miner-
als, geology, fossils, gems,
etc. in each of our fully des-
criptive catalogs. Get latest
copy now by sending $1.00
to PERI LITHON BOOKS,
Box 9996, San Diego, Cali-
fornia 92109
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DAVID E. JENSEN
by Paul Desautels

Irving to document the vears of David E. Jensen's
imvolvement with mineral specimens and the productivity
of those vears 1s a formidable task. If a detailed record
had been kept it might assume the volume of a set of “Pres-
idential Papers™ and would include the names of everyone,
here and abroad. who had an interest in minerals. Now,
Dave has retired from 44 years of service to Ward's Nat-
ural Science Establishment of Rochester, New York.
Obviously, to those who know him well, he has not re-
tired from mineral specimen activities.

Ward's has been continuously in the mineral specimen
business longer than any other supplier in the United
States. During its long business career some rather well
known and illustrious collectors have been in charge of
their mineral department. Henry Ward himsell began the
tradition of minerals at Ward’s to be followed later by
such as George L. English, Charles Vance and finally.
in 1930, by Dave Jensen.

Dave began his long tenure at Ward’s in an inauspicious
way but eventually became so well known that his name
and Ward's seem synonymous to most collectors and cura-
tors. Probably during his time he has had pass through
his hands more fine and rare minerals than anyone living
except perhaps curators of the world’s greatest collections.
In the process he has undoubtedly encouraged scores
of people. amateur and professional alike, to become
deeply involved in mineralogy. Dave recalls that his first
day at Ward’s was two days after a disastrous fire on Sep-
tember 30, 1930. Hawley Ward had asked Dr. Alling, mem-

ber of Ward's Board, to find help for cleaning up the

lebris. Dr. Alling promptly asked Dave and another stu
dent at the Umiversity of Rochester to volunteer then
help. Then, in the winter of 1931, Dave became the first
person to be hired by Dr. Gamble who, as the new presi
dent of Ward's. faced the task of rebuilding the company

hterally from the ashes. Although Dave's chores have noi
been limited to the Mineral Department, this is where
his mterest centered and through the vears— becoming
a collector of books, glassware and other objects, a nature
lover and an mmveterate traveler— minerals were nevel

far from his evervday occupations

Along the way he met Katherine who had been busy
testing Kodachrome film at Kodak before they began
to market it. For Kay, minerals proved a perfect set ol
HltT"lL't'E‘\. Hk't.ﬂl'k‘ |H['l‘._'. I}H‘\ ]l.'fll'll‘l.l then mterests. marned.
and have both been almost totally involved with mineral
specimens, and those who work with them, since that

li1‘|‘|L‘.

Dave has never been daunted by the problems of han
dling minerals in any quality or quantity. On one occasion
he was offered in exchange several tons of ore minerals
by the Smithsoman. Unfortunately, the material was in
the form of boulders weighing a ton or more each. Not
to be discouraged, Dave went charging off to Washington
in a flat-bed tratler truck. the enormous masses were

22,000 pounds were

loaded on by heavy crane, and all
hauled back to Rochester to be dumped and nibbled at
for years to help make up some of their famous mineral

!'Lh'l\ and ore sets.

Now, in retirement. Dave has not hesitated to take on
new formidable tasks. In his capacity as President of the
Eastern Federation of Mineralogical Societies he obviously
1s a glutton for punishment in the service of mineralogy.
He is still available at a moment’s notice as an adviser
to Ward's also.

In short, through his years of active association with
specimen mineralogy, Dave has become one of our leg
endary people in his own time. Our congratulations are
due him on his retirement but he 1s also warned that his
friends in mineralogy are going to count on his continued
support.

In recent testament to Dave’s numerous contributions
to mineralogy, he was named a Fellow in the Mineralog
ical Association of America.

Note: Fhe editor is anxious to have more readers submit
Personality Sketches for publication in the Mineralog-
ical Record. This will be a revular fean aonlv if more

such sketches are received. Ed.
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The |.LM.A. Meetings
in Germany 1974

by Richard Gaines,
INTRODUCTION

I'he International Mineralogical Association (IMA)
was founded in 1958 to coordinate the work of mineral
ogists throughout the world. and to try to bring ordes
into some ol the problems which have beset the science
since 1t began.

'here are no individual members ol the IMA. only
countries which. each through a natonal mineralogical
organization, have opted to join this cooperative effort.
From the original group of 14 countries. the membership
has expanded to a present roster of 29 countries.

I'he natonal orgamization representing each country
appoints individual mineralogists to fill the posts in any
or all of the seven commissions which carry out the main
work of the IMA. These commissions cover the Il"”H"u'\:II‘i;‘
helds:

Abstracts
Mineral Data and Classification
New Minerals and New Mineral Names
Museums
'eaching
Cosmic Mineralogy
Ore Microscopy
Appoimtments are normally for four-year terms.

'he IMA also elects an overall governing board con
sisting of officers and councilors. There are no dues to
the organization. and expenses of the various commissions
and officers are normally borne by the local organizations
with which the partucular members are alhihated.

Hu'L‘I!II;_'_\ are held CVETY WO vears. In the years of the
quadriennial International Geological Congress (1GC),
the IMA meetings are held at that Congress, such as in
Prague (1968), Montreal (1972), and Svdney (1976). The
alternate meetings are traditionally held in the city ol
residence ol the |'I|‘L'\il.|L‘IH of the IMA. as IHL}.U (1970),
Berlin (1974) and Novosibirsk (197/8).

In between the biennial meetings. the main work of
the IMA 1s carried on by the members ol the various com-
missions, and they work very hard at it. For example. in
the Commission on New Minerals and New Mineral Names.
at the current rate of discovery. about 50 to 60 new min-
erals are evaluated annually. Abstracts must be prepared
tor each one, these duphcated, sent out to all commission
members. evaluated. voted on. tabulated. and reported.
['his is truly a monumental task for which the members

receive no special compensation.

Holtecker Road #1. Pottstown, Pennsylvania 19464

VMEETING ACTIVITIES

I he meeungs of the IMA which are held jointly with
the 1GC necessarily differ somewhat in format from those
where the IMA meets alone, because of the necessity
ol coordimating those IMA and IGC activities which would
be similar. Nevertheless, each biennial meeting is built
around a series of technical sessions in which papers are
presented covering a wide range of subjects: commission
meetings: field trips to places of mineralogical interest:
and social activities. The duration of meetings is normally
about a week, although pre-meeting and post-meeting
field trips may stretch this time considerably,

Meetings are open to attendance by any interested in-
dividual who i1s willing to pay the registration cost. regard-
less of affiliation: however, voting on matters considered
by the commissions is of course limited to the duly ap-

poimnted national representatives.
1974 MEETINGS

'he Ninth General Meeting of the IMA was held in
West Berlin from September 12 through 14, and at Regens
burg. Bavaria. from September 17 to 18. In between, on
September 15 and 16, most of the attendees jomed one
of four excursions which had been organized. all of which
included travel by bus from West Berlin to Regensburg.

Over 400 persons from 38 countries had registered n
advance for the meetings. The actual number attending
was somewhat greater. however, due to last-minute reg-
istrants and., especially, to the fact that the Regensburg
meetings were scheduled to coincide there with a meeting
of the Deutsche Mineralogische Gesellschaft (German
Mineralogical Society) where the total attendance swelled

O over SO0 persons.

In Berlin, the meetings were held at the Technische

Universitat Berlin. About 180 technical papers and sym-

posia were scheduled altogether at Berlin and Regensburg,
on subjects ranging from the highly technical (i.e.. "An
independent check on the vahdity ol the pressure cor-
rection i inclusion geothermometry, using hydrother-
mally grown quartz”, “Thermodynamics ol experimental
sub-solidus silicate systems including mixed volatiles™)
to those of more general interest. such as “Phosphate
mineralogy ol the Tip Top pegmatite, Black Hills, South
Dakota, U.S.A.” and "A new blue axinite from East Af-
rica . Of particular importance to those whose interests
include mineral collecting or gems, were sessions on Peg-

matites and Pegmatite Minerals: Secondary Minerals in

F'he Mineralogical Record




Ore Deposits: and Gem Minerals and Gemology. This

latter group of 12 papers was the first time that the IMA

had so recognized the important role which mineralogy

plays in the geology of gem deposits and the identification
of gems. It included an excellent address by Dr. E. Gubelin
of Switzerland. who is recognized today as probably the
world’s outstanding authority on gems, entitled “Where

gemstone research stands today .

[he excursions between Berlin and Regensburg in-
cluded: (1) granites and pegmatites of northern Bavaria:
(2) eclogites of the Munchburg mass. Bavaria: (3) a study of
metamorphism and tectonics of the Munchburg mass: and
(4) a cultural excursion. The first, which the writer at-
tended. was by far the most popular of the lot. and in-
cluded as its high point a visit to the famous and still active
Hagendorf pegmatite, which has produced a wide variety
ol pegmatitic phosphates in fine specimens. But not the
least attraction of this and the other excursions was see-
ing the beauty of the Bavarian countryside and enjoving
the hospitality of the Bavarian people, and especially

enjoving the fine Bavarian beer.

Al one stop in particular, a granite quarry at Epprecht-
stemn, we arrived at lunch ume. As the people piled out
of the buses and trooped to a large storage area where
freshly broken slabs were piled. we were greeted by the
cheerful music of a local brass band, complete with leder-
hosen and typical national costume, which continued to
play during our entire stay there. Lunch, consisting of
truly incredible meat sandwiches on dark bread. with
pickles and draft beer, was waiting, and there was as much
of all as anyone cared for.

At Regensburg, the meetings were held at the Univer-
sity. They were a continuation of the program which
started in Berlin. After the formal meetings terminated.
a further series of nine excursions were available, lasting
anywhere from one to four days, including visiting some
sites in nearby Austria.

Of course, the principal attraction of any convention
or meeting of this sort 1s, for most of the members, the
opportunity to meet and talk with others of similar in-
terests and activities. At the IMA meetings the roster of
participants included certainly the majority of the top
mineralogists who are active and productive throughout
the world. The list included, as a sample, about 30 persons
who have been honored by having minerals named for
them. Among prominent American mineralogists could
be found C. Frondel. M. Fleischer, C. Hurlbut. A. Pabst,
P. B. Moore, P. E. Desautels, J. S. White, J. J. Finney, R.
Thomssen. S. A. Williams, W. L. Roberts, D. Wilber, and
Si and Ann Frazier. As can be seen, this list, which com-
prises only a small sampling of the U. §. delegation, in-
cludes both professionals and amateurs, and the same

could be said for many of the other delegations.

Nevertheless, these meetings were predominantly seri
ous and technical and in no sense hike a mineral show
['here were no dealers selling specimens, although there
were representatives ol companies selling technical books,
and microscopes and other research apparatus.

One of the commission meetings of particular interest
to the writer was that on New Minerals and New Mineral
Names. The long time chairman of this Commission, Di
Michael Fleischer of the U.S.G.S.. who has held this post
In a most important and distinguished way since the found-
ing of the LM.A.. stepped down. Dr. Akiro Kato of Japan
was elected to succeed him. This particular commission
has at present representatives from 27 countries, who
evaluate and vote on all proposed new minerals and min
eral names which are submitted to them. The work ol
this commission has become increaingly influential during
the 16 years ol its existence, so that at present very few
new minerals are proposed anywhere in the world that
they do not evaluate, and no mineralogical publication
of any consequence will now publish a new mineral de-
scription or name unless it has previously been approved
by the Commission,

Another one of the commissions whose labors are ol
interest to the collector 1s the Commission on Museums
Under the chairmanship of Peter C. Zwaan of the Nether
lands and Ole V. Petersen of Denmark, the commission
has just published the long awaited World Directory
of Mineral Collections. This compendium is designed
primarily to contain mformaton about public, national,
or university museums, but a few private collections are
also included. As a first effort, it 1s admittedly incomplete:
only nine collections are listed for the U.S.A. and none
at all for the U.S.S.R. Nevertheless, it has great utility,
especially for anyone planning to travel, and future edi-
tions should be even more useful.

IMA publications can be ordered through Miss Marjorie
Hooker (Secretary of the IMA), U. §. Geological Survey,
National Center 958, Reston, Virginia 22092, They in
clude the World Directory of Mineral Collections (1974;
$4.00). the World Directory of Mineralogists (1970:; $3.50),
and the IMA News, a semi-occasional publication (3 or 4
umes a year) containing announcements, reports from
Commuissions, and other IMA business. The subscription
price is $2.00/year.

It was because the President of the IMA from 1970-1974
was Dr. Hugo Strunz of the Technische Universitat Ber-
lin, that the 1974 meetings were held in Germany, and
he 1s certainly to be congratulated for the way they were
organized and carried out. The new president is Dr. V. §.
Sobolev, of the U.S.S.R., which means that after the 1976
joint meeting with the 1.G.C. in Sydney, the 1978 meetings
will be held in the great research complex at Novosibirsk,
Eastern Urals, U.S.S.R.
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Fig. I. Location of Coosa County, Alabama, and the Williams property.
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ABSTRACT

The Williams property, Pentonville, Coosa County,
Alabama, contains several pegmatite bodies. Intense
saprolitic weathering obscures field relations, as does the
extensive bulldozing undertaken during prospecting. How-
ever, the pegmatite bodies are apparently roughly parallel
to the regional foliation of the county rock. They contain
quartz-plagioclase-perthite wall zones, perthite-quartz
zones with local shoots or poorly developed zones of
quartz-muscovite, and quartz mra/Cnmmermal amounts
of scrap mica and beryl may be recoverable from the peg-
matites.

Masses of iron-manganese phosphate minerals weighing
up to 150 pounds have been found in at least two of the
pegmatites. The minerals in these masses include rock-
bridgeite, hureaulite, lipscombite, barbosalite, phospho-

- siderite, leucophosphite, bermanite, stewartite, strunzite,

ferrisicklerite, heterosite, cacoxénite, manganese and iron
oxides. The masses display a distinct banding; the inner
parts are composed of hydrated species, principally rock-
bridgeite, barbosalite, and hureaulite, with successive
outer bands of ferrisicklerite, heterosite, and iron and

‘manganese oxides. In some of the masses the hydrated

species are more or less oxidized and altered and may be
associated with phosphosiderite, bermanite, stewartite,
strunzite, and manganese oxides. Originally the nodules
were probably giant triphylite crystals, although none now
remains; ferrisicklerite and heterosite formed as pseudo-
morphs after the triphylite. The hydrated species formed
later at the expense of the remaining triphylite in the cores

- of the nodules, leaving ferrisicklerite and heterosite, in

which the iron is completely oxidized, unaffected. Phos-
phosiderite, bermanite, and other highly oxidized species
formed during weathering of the nodules.

-

GENERAL GEOLOGY

The Alabama Piedmont province (Deininger et al, 1964)
is underlain by northeasterly trending metamorphic and
plutonic rocks which have been complexly folded and
faulted. Quartz veins and pegmatites are found through-

out the province and lie roughly parallel to the northeaster-
ly strike trend of the rock contacts and schistosity.

Pegmatite deposits in the Alabama Piedmont have been
heavily prospected, sampled, and mined since the 1870,
chiefly for sheet and scrap mica (Heinrich and Olsen,
1953). There also has been active prospecting for beryl,
tin, feldspar, kaolin, and possible lithium and uranium
minerals. Amateur collectors have explored for gem mater-
ial and unusual mineral specimens.

THE WILLIAMS PEGMATITE PROPERTY

The Williams property is in the W 1/2, SE 1/4 and the
NE 1/4, SW 1/4, sec. 10, T 2IN, R 18E, about five miles
south of Rockford and about 2-1/2 miles west of Penton-
ville (Simpson, 1964) (Fig. 1).

The property was formerly owned by Katherine Wil-
liams, but was transferred to Robert Russell in 1956 and is
now owned by the Russell Land Company. Scrap mica
was apparently mined from the property at some time,
from two shallow vertical shafts, one inclined shaft, and a
trench. Production and ownership prior to the Williams
claim is uncertain, but the workings probably date.from
World War I, when Alabama produced some ton f

sheet and scrap mica.

manﬁaﬂﬁf E
PHO/PHATE/S
- orme WILLIAM/

PEGMATITE/S

CO0/a COUNTY. aLaBama

Peter B. Leavens, University of Delaware, Newark, Delaware 19711
Thomas A. Simpson, Geological Survey of Alabama University, Alabama 35486
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During World War 11 the U. S. Bureau of Mines and the
U. S. Geological Survey, under the War Matenals Pro-
grams, examined, trenched, and sampled the property
(U. S. Bureau of Mines, 1940),

In September 1962, during an examination of the pro-
perty by the Geological Survey of Alabama with the cur-
rent owner, several beryl crystals about 2 by 5 ¢cm were
found. This prompted excavation of the site: several pros
pect trenches were opened and previous trenches were
deepened. Subsequently. about 8 tons of beryl. including
some aquamarine gemstock. were recovered by hand
sorting from the pits.

['he country rock of the Williams property is garnetifer-
ous mica schist, probably of the Wedowee formation
(Adams, 1926: Stose, 1939). Fohation of the schist strikes
NI10°E to N35°E and dips 62° to 72° NW. The schist i1s a
well-defined unit, but to the east and northeast grades
into muscovite-schists of the Ashland series and locally
into feldspathic schist and phyllite. Within about one mile
to the east and one mile to the north of the property scat-
tered exposures of the Pickneyville granite can be ob-
served.

Both the schist and the pegmatites are extensively weath-
ered (Fig. 2). The schist weathers to a deep reddish and
purplish saprolite. The schistose texture is obscure bul

discernible as a preserved feature. Feldspars of the peg-

s

matite have been extensively kaolinized, and some of the
muscovite books have been ll|‘t’|lt'l.1 and show evidence ol
COTrrosion.

Apparently there are four pegmatite bodies on the
Willhams property. They are lenticular to dike-hike; the
largest 1s about 90 m long and 15 m wide. The three larger
bodies are generally concordant with the fohation of the
enclosing schist, but the smallest apparently 1s nearly
perpendicular thereto (Fig. 3). It 1s difficult to determine
attitudes and spatial relationships owing to the extensive
trenching and excavation work.

['he larger pegmatite bodies are zoned, including a bor-
der or wall zone of quartz-plagioclase-perthite, perthite-
quartz zones with local shoots or poorly developed zones
of quartz-muscovite, and quartz cores. The smallest body
has a quartz-plagioclase perthite wall zone and a quartz-

muscovile core.

Disoriented sheets of muscovite are abundant in lavers
adjacent to the quartz cores. Muscovite is present in lesser
amounts in the cores. Microscopic flakes to sheets 30 ¢cm
across are scattered over the outcrop and embedded in
veins showing on the surface. Generally, the mica is a
mixture of fairly large flat sheets showing A" structure or
cross parting (two intersecting partings perpendicular to
the cleavage) and flakes that are clear. some showing

straining from iron oxide and other impurities. Some small

Fig. 2. The main trench on the Williams property. Weathering is ubiquitous; pegmatite weathers white, schist dark.
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Fig. 3. Generalized geologic map of the Williams property, Coosa County, Alabama.

flakes associated with the feldspars have a faint greenish
tinge.

Beryl crystals, ranging from less than 2 ¢cm long to as
large as 0.5 m in diameter and 1 to 1.2 m in length were
found in all of the pits; they generally occurred in or near
the margins of the quartz cores. The beryl is greenish, or
yellow to brown. All of the crystals were badly fractured
and corroded, but the interiors of some yielded gem quality
aquamarine. In all of the pegmatites, black tourmaline is
an accessory mineral.

Many of the contacts between the pegmatite bodies
and the schist are sharp, but some are gradational. Grada-
tional contacts usually show a fine-grained. greisen-like
rock that further grades into a fine-grained granitic rock
in the northeastern part of the property.

PHOSPHATE MASSES

Several masses of iron-manganese phosphate minerals
have been found along the core margins of two of the
pegmatites. The masses are ellipsoidal to subcircular in
cross section and reach | m in maximum dimension. The
heaviest weighs about 75 kg.

Typically, the bulk of a mass is a fine-grained mixture of
rockbridgeite, lipscombite. and barbosalite, with scattered
nodules of hureaulite up to 3 x 10 ¢cm (Fig. 4). (The differ-
ent minerals found in the masses are described individually
at the end of this paper. ldentifications are based on optical
and x-ray study supported by a few chemical tests.) Tabular
masses of hureaulite lie between this mixture and radiating
masses of pure rockbridgeite, with crystal faces of hureau-
lite projecting into rockbridgeite. Pockets. up to 5 c¢m

across, are lined with crystals of hureaulite, botyroidal
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surfaces ol radiating rockbridgeite. and clear, orange
crystals ol phosphosiderite (metastrengite of Palache
et. al., 1951) (Fig. 5). The hureaulite crystals, which may be
partly encrusted with rockbridgeite or overgrown by phos
phosiderite, appear to be the first to have formed in the

pockets: phosphosiderite was last

he most complete masses we studied have thin (1-2
cm) outer bands of ferrisicklerite and heterosite. The
contacts between the bands are sharp. The outermost
parts of the masses are composed ol Fe and Mn oxides,
with small amounts of cacoxenite and granular, blue phos
phosiderite.

['he hvdrated phosphates may be more or less altered
and oxidized. In altered masses, the commonest mineral
1s brown, oxidized rockbridgeite (Moore, 1970; Palache,
Berman, and Frondel, 1951). Granular, blue phospho
siderite i1s abundant locally. Hureaulite is altered to bei
manite and Mn oxides, with granular phosphosiderite,
stewartite, and strunzite. Ultimately, hureaulite is entirely
converted to dense Mn oxides. Finally, the whole mass
may be leached and oxidized to friable Fe and Mn oxides
Granular patches in the oxide masses apparently preserve

the texture ol the phosphosiderite.

Similar masses of phosphate minerals have been found
in other pegmatites, including the Sapucaia pegmatite in
Brazil (Lindberg and Pecora, 1955); the Palermo no. |
and Fletcher pegmatites in New Hampshire (Cameron
et al, 1954); and the Hagendorf pegmatite in Bavana
(Strunz, 1957). At these localities the phosphates are sec-
ondary, forming from the alteration in situ of triphylite

or some other primary phosphate (Moore, 1973). Undoubt-




edly the masses from the Williams property pegmatite have
formed in the same way, although no primary phosphate
has yet been found. Otherwise they are similar to the others
mentioned in size, shape, location within the pegmatite
bodies. minerals, and mineral assemblages. Apparently.
the alteration processes have proceeded so far at the Wil-
liams locality that all primary mineral has been consumed.

FORMATION OF THE PHOSPHATE MASSES

The minerals and associations we observed in the Wil-
liams property masses suggest a complex paragenesis. The
first step was magmatic crystallization of triphyhte at
the core margins of the pegmatites, followed by the leach-
ing of Li to produce the bands of fernisicklerite and hetero
site. Paul Moore (Moore, 1971) points out that ferrisick-
lerite and heterosite form only as pseudomorphs alter
triphylite or some other phosphate ol similar structure,
by the leaching of Li and the oxidation of Fe and Mn,
retaining the lattice of the original triphylite. Ferrisick-
lerite. with its Li and Fe content, is a definite indicator ol
triphylite as the precursor. Specimens from the Black Hills
of South Dakota show that the heterosite may in turn be
replaced by alluaudite as the result of high temperature
Na metasomatism (Moore, 1971). Therefore, fernsicklerite
and heterosite must in some cases be high temperature
minerals, although they have also been interpreted as the
products of weathering of triphylite (Mason, 1942). In our
specimens, the fernsicklerite and heterosite, forming as
pseudomorphs after triphylite, must predate the rock-
bridgeite-rich assemblage, and most likely were formed

by metasomatic leaching.

In the absence ol a strongly oxidizing medium such as
the atmosphere. ferrisicklerite and heterosite might form
by acid leaching of triphylite with the release of hydrogen
gas. The reaction for the leaching of a pure Fe triphylite
to make a pure Fe heterosite would be

H'+ LiFePO, =Li'+ FePO, +1/2 H;
Artifical leaching of triphylite in hydrothermal experi-
ments would be valuable in helping us understand the

alteration processes in pegmatites.

I'he assemblage of hydrated phosphates, including

rockbridgeite, lipscombite, and hureaulite, formed at
low temperatures by the leaching, oxidation, and hydration
of the remaining triphylite. We infer that the ferrisicklerite
and heterosite, already containing only oxidized Fe, were
unaffected by these processes. So much Li and phosphate
Is removed from the masses that the hydrated minerals
occupy considerably less space than the original triphylite,
assuming no Fe or Mn is leached: consequently, pockets
and cavities are quite common in the masses. In addition,
the euhedral crystalline texture of hureaulite against pure
rockbridgeite and the long fibrous texture of that rock-
bridgeite suggest that these two minerals formed as fillings
of open pockets or crystallized in a gel.

From the patterns observed in the nodules, the sequence
of formation of the hydrated phosphates was lipscombite

rockbridgeite —hureaulite —rockbridgeite — phosphosid-

erite. Successive Fe-bearing minerals in this sequence con-
tain higher ratios of ferric to ferrous iron (lipscombite
2:1, rockbridgeite 4:1, phosphosiderite 1:0), suggesting
that their formation involved a process of continuing
oxidation. Moore (1970, 1973) states that these minerals
are the products of hydrothermal alteration of triphylite
at temperatures below 250°C. However. they are also
found in sedimentary deposits and, at the well-known
vivianite locality at Mullica Hill, N. J., one of us (PBL)
has seen them formed by the weathering of vivianite just

above the water table.

' wo features tend to support the hydrothermal origin of
the hydrated phosphate masses in pegmatites: first, hureau-
lite 1s unknown in sedimentary or other undoubtedly low
temperature deposits: although such deposits are usually
low in Mn, so chemistry rather than temperature may be
the controlling factor. Secondly. phosphosiderite is less
common than i1ts dimorph, strengite. in sedimentary de-
posits and may be an indicator of elevated temperatures.
Experimental work on the synthesis and stability of hur-
eaulite and phosphosiderite might help solve the problem
of the origin of the hydrated phosphates in pegmatites.
Careful mapping of the distribution of phosphates in peg-
matites would also help.

'he mineral assemblage characterized by oxidized
rockbridgeite. and with hureaulite largely altered to other
phosphates and to Mn oxides, almost certainly formed by
the weathering of the ‘fresh’ hydrated phosphate assem-

blage in the zone of aeration above the water table. Bricker




Figure 4a.

Slab, 60 cm

by 25, ecm, cut

irom a mass of iron
manganese phosphates.
One edge has been sawn
flat, but the slab is nearly
a complete cross-section of

the mass.

Fig. 4b. Explana-

tion of 4a. R + L, rock-

bridgeite-lipscombite: R,

fibrous rockbridgeite: H, hur-

eaulite: F, ferrisicklerite; P, heter-

osite; 0, iron and manganese oxides;

Peg, pegmatite: C, cavity. Not all the hur-

eaulite crystals and masses are indicated. The

cavity on the left contains clear, pink phosphosiderite crystals,
The left quarter of the slab shows some alteration, with vellow-

green rockbridgeite and small blue granules of phosphosiderite.

(1965) demonstrated that Mn oxides formed by the alter
ation of rhodochrosite deposits require the circulation of
large volumes of air; the alteration of hureaulite to Mn
oxides would require similar air circulation. Thus, ber
manite, stewartite, strunzite, and cacoxenite, which in our
specimens are confined to the oxidized assemblage, are
the products of weathering, rather than ol hydrothermal
activity. All contain only ferric Fe, and bermanite is unique
among the phosphates in containing trivalent Mn.

Most of the phosphate specimens were collected belore
we examined the locality, and extensive bulldozing makes
original relationships between the various assemblages
impossible to determine. All specimens were recovered
from above the present water table, but the latter may

have been disturbed by trenching and mining.

“igure 5. Slab, 15 cm across, with a pocket 5 cm long containing hur-
saulite crystals and botryoidal rockbridgeite. Individual blades of
rockbridgeite on the broken surface are nearly 3 cm long.




PHOSPHATE MINERALOGY
Formed by the hvdrothermal leaching of triphyvlite:

Ferrisicklerite. Lij-xFexMn,.x PO, occurs locally as a
rim as much as 1 ¢m wide between the hydrated phos-
phates and heterosite. The presence of Li was confirmed
by spectroscopic examination. Ferrisicklerite i1s less com-
mon than heterosite and does not occur everywhere be-
tween heterosite and other phosphates.

Heterosite, (Fe. Mn)PO, ., occurs locally as a band up to
2 ¢m between the other phosphate minerals and Fe and
Mn oxides. A ‘x.‘HT‘I]‘ilL' ol fernsicklerite and heterosite was
analysed with the nondispersive electron probe: the min-

erals contam about twice as much Fe as Mn.

Formed by leaching, oxidation, and hvdration of triphylite:

Hn"khllklp’_&’“l'. (Fe, Mn)l t'-,'P'H';I_H?Hl_. 1s the mosi
abundant mineral in the masses. It occurs as hibrous aggre-
gates with individual fibers as much as 3 ¢m long and
botyroidal surfaces at the sides ol pockets and as line-
erained fibrous material intergrown with hpscombite.
[ts color ranges from greenish black through vellow green
to brown in _fferent specimens: this difference in color
appears to result from increasing oxidation of Fe rather

than change in the ratio Fe/Mn.

Lipscombite and barbosalite, (Fe, Mn)ke, (PO, ), (OH),,
are common as fine-grained black to blue-green granules
intergrown with dark rockbridgeite. In thin section they
are opaque. he two are found together and must be dis
tinguished by x-ray examinatuon. |he crystal chemistry ol
lipscombite and barbosalite i1s quite confusing, and more

work 1s needed on the group.

Hureaulite. (Mn. Fe), (H, O, (PO, OH), (PO, )., occurs
as grams. stringers, and nodular masses as much as 10 ¢m
i maximum dimension embedded in lipscombite-rock-
bridgeite mixture or between this mixture and pure fibrous
rockbridgeite. In the latter setting hureaulite 1s subhedral
against  lipscombite-rockbridgeite and euhedral against
rockbridgeite. In rare open pockets it occurs as well form-
ed, euhedral crystals.

Ijlh!H]‘I}]HHII.IL'I'”F. FePO, .2l 1,0, occurs In two gener-
ations: the first 1s euhedral, orange crystals on hureaulite
or rockbridgeite in pockets. Much more common are blue
to purple granular masses with bermanite.

Leucophosphite, KFe,(PO;),(OH).2H, 0. was found

as pale. greenish pow der k'ﬂil”ﬂ:_l d P ket in ro *L‘l-xl"t'it!;:L‘ilL‘.

Formed by oxidation (weathering) of the hvdrated species:
Bermanite, MnMn, (PO, ), (OH), .4H., O (Leavens. 1967
Hurlbut and Aristarain, 1968). occurs as ageregates of min-

ute, red lakes associated with the granular, blue variety

ol phosphosiderite and with stewartite. It forms largely

by the alteration of hureaulite and every gradation can be
seen from bermanite intergrown with chalky hureaulite to
pure bermanite to bermanite altering, in turn, to Mn ox-

iulL‘H.

Stewartite, Mnke, (PO, (OH), 8H, O, 1s found spar
ingly as golden yellow, granular crystals intergrown with
bermanite.

Strunzite, Mnke, (PO, 1, 1OH), .8H, O, is common locally
as aggregates ol straw-yellow needles intergrown with
altered hureaulite. Stewartite is occasionally associated
with 1t: bermanite and phosphosiderite are commonly
lound in the same specimen, but were not observed inter-

grown with strunzite.

Cacoxenite., Fed POOJGOH) .o 18H.0. was found in one
specimen as I mm tults of golden hibers embedded n 1ron
oxides. A little phosphosiderite was found in the same

specimen, but no other phosphates were associated.

Iron and manganese oxides coat the nodules and in some
cases completely replace the phosphates. Much ol the
iron oxide i1s x-ray amorphous. but some is goethite. The
manganese oxide gives a diffuse x-ray powder pattern for
birnessite.
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Figure 2. Borax,
Searles Lake.

I'he Searles Lake evaporite deposit in the southern part
of the Great Basin geological province of Califormia is
well known for the variety of minerals occurring there.
[ he l!L'Pl"‘\” has been studied and T't.'|‘“!'[t‘t| on |"_"~ many
noted mineralogists. Nine currently recognized species
have been described as new minerals from this locality.

In 1964 George Smith and David V. Haines presented a

detailed study describing the mode of mineral occurrences

and the relation ol the stratigraphy ol the lake bed to the

mineralogy of the deposit. They identified 25 minerals in
the saline and mud lavers of the lake.

[ his paper has been prepared to supplement the Smith
and Haines study with some of the details ol the crystal
habits and forms of 19 of the 25 minerals, as those data
have been reported by recognized mineralogists. The six
omitted are not unique to evaporite deposits and do not
occur here in a manner making them of any special inter-
est. The six excluded are: adulana. analcime. aragonite,
calcite. dolomite, and phillipsite. All six occur only in the
mud layers at a depth of 120 feet or more and only to a
few microns in size, except caleite. which is found up to

2mm.
Four minerals were reported from the deposit by Gale
(1915), which are not included in the 25 listed by Smith and

Haines or in this report: natron, gypsum, anhvdrite, and

elauberite. Smith and Haines give this explanation: "It is
very possible that these minerals form either near the mar-
gins where waters from local surface runoff mix with the

brines ol the lake or locallv on the surface of the lake dur-

ing hot or cold days. Some may be present as clastic mater-

1als. 1t is not likely. however. that any of the four occurs

in la gc k“i-.l”““'-.“l-"
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[t is also possible that Gale based his report of glauberite

here on reports by Rath (1887) and DeGroot (1890), and

his report of anhydrite on a report by DeGroot. There
have been no substantiating reports of these two minerals
at this locality.

o the best of the writer's knowledge natron has been

reported here only by Gale and its occurrence is doubtful.

From a temperature standpoint it could form under condi-

tions which permit the formation of mirabilite in the Bot-

tom Mud. but it has not been reported from cores contain-
ing the mirabilite. The possible formation of natron crys-

tals on the surface of the lake or along the borders during

cold weather is not supported by the occurrence of ther-
monatrite to which natron converts in dry air at 32C. The
occurrence of gypsum crystals around the lake 1s possible
as they commonly occur on such playas, but no description
of the habit at this locality is available.

None of the data on the habits and forms of the 1Y miner-

als covered here is the result of original study by the writer.

['he Smith and Haines report has been used throughout
this paper and 1t i1s suggested that those interested in the
detail of this deposit obtain a copy of that report. (In some

early literature this locality was referred to as Borax Lake,

San Bernardino County. This reference distinguished it
from Borax Lake. Lake County, in northern California,
where borax was first discovered in the State. In later
literature Borax Lake, San Bernardino County, has been
identified only as Searles Lake.)

Aphthitalite (K.Na);NalSO,),

Hexagonal scalenohedral - 32/m

Aphthitalite was first reported from Searles Lake by Figure 5. Halite, Searles Lake.
Foshag (1920b) as colorless. thin to thick. tabular crystals
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up to 20 mm in length. The habit he reported as very sim-
ple., showing only 0001} and {1011}, Smith and Haines
(1964, p.8). on the basis of a wider variety of specimens,
reported the mineral as colorless or yellowish groups ol
bladed or tabular crystals, 3 to 10 mm long and 1 to 2 mm

thick, sometimes with a distinct hexagonal habit,

No drawings are available of aphthitalite from this local
ity. However, Figure 1 shows crystals with the habits des-
cribed by the above studies. A and B. crystals from Vesu-
vius (Goldschmidt, 1918, Table 28, fig. 117,121), show the
hexagonal and bladed habits with A showing only the
forms noted by Foshag. while B shows in addition the
prism m{1010.C 1s a crystal from Douglashall, Germany
(Bucking., 1889) with the rhombohedron ¢{1012} in place
ol r.

Borax Na,B,O-e10H.,0O

Monoclinic prismatic, 2m

Borax crystals here are colorless to yellowish or pinkish,
due to microorganic inclusions, the surface altered to white
tincalconite upon exposure to the air. Euhedral crystals
are common but doubly terminated ones are rare. They
have two distinct habits: (1) short prismatc with their
length 1 to 2 times their width, and (2) elongate parallel
to the ¢ axis with their length 4 to 5 umes their width. The
crystals range in size from 0.5 mm to 40 mm in length.

'he forms reported are shown in Figure 2 (H. S. Gale,
1915, p. 301): {001}, HO10} {100} m{110} ofl12} {111}

!;HJ'."IH'HI' N;l,'tt{].lih{;]:'-_

Orthorhombic

Burkeite occurs here as beds of white to pale bull or
grayish crystalline material. No precise drawings of the
habit and forms are available because the individual crys-
tals and twins are rough and uneven and rarely exceed
4 mm in maximum dimension. (Figure 3, Foshag, 1935,
p. 52) The tabular face is the front pinacoid {100}, and the
narrow faces {010} {110}, and {001). (Palache et al., 1951)

I'he crystal shown in Figure 3B is a penetration twin with
the twin plane {110} When these twinned crystals are thin
the X shape is obvious: when the crystals are thick they
may resemble more closely hexagonal prisms with two
pair of plane faces. 010}, each pair separated by a rough
median line and two rough re-entry faces. When a large
number of crystals are intergrown they form reticulating
ageregates of plates. Small, pea-shaped nodules of burkeite
have a surface composed of relatively bright faces of {010).
Cravlussite Na,CalCO,).o5H.0O

Monoclinic prismatic, 2m

Colorless, transparent crystals of gavlussite occur in
Searles Lake with the habits shown in Figure 4 (Gale, 1915
-adapted from Pratt. 1896) The forms as reported by Prati

are: ¢{0O01}, {O10} , m{110}, {011}, s{101 } and r{112}.

Smith and Haines (1964, p. 28) report that euhedral crys
tals are wedge-shaped (Figure 4A and B). and up to 5 mm
long, as mdividuals or as intergrowth clusters of two or

three individuals. Pratt (1896) reported crystals of type A

up to 10 mm and in his drawing depicted the habit as shight-
ly less elongate. Pratt also reported euhedral elongate crys-
tals of type C up to 20 mm. generally with rough faces. and
that crystals with the habit of type D. showing A{010). also

occur but are not common.

Additional references for gaylussite: Hanks, 1892: Mur-
doch. 1951.

."LHII-’!:' 1\-.1{-]

Isometric hexoctahedral. 4/m32/m

Halite occurs here in crystals from less than Imm up to
75 mm in size. The crystals are usually colorless and trans-
parent but may also be white or discolored gray to black
[rom mud inclusions or pink to pale orange by inclusions
Ol microorganisms.

['he habits of the crystals are shown in Figure 5 (Gale,
1915) with the following forms identified: a{001}and o{l11).
E and F are stepped (hopper) crystals.

Hanksite Na..K(SO ). CO.).Cl

Hexagonal dipyramidal. 6m

Crystals of hanksite as much as 15 ¢cm long have been
lound in Searles Lake but they commonly range from 5
to 30 mm and average about 10 mm long. The crystals are
transparent, sometimes colorless but commonly tinted
vellow to brown or gray from inclusions. The habits report-
ed are shown in Figure 6 (A from Pratt, 1896: B and D,

Gale. 1915; C and E. Hanks, 1889). Forms are: <0001}
m{1010} o{1012} and {1011},

A, B, and C type crystals with the pyramidal develop-
ment occur singly or doubly terminated and up to 3 inches
in length. The crystals with the prominent basal pinacoid,
D and E, range in length on the ¢ axis from 1 to 16mm,
averaging about 10mm. All tvpes occur as individuals and
as intergrown aggregates.

Addinonal references for hanksite: Dana and Penfield,
|885: Hidden, 1885: Rath, 1887,

Mirabilite — Na,SO,¢10H.0

Monoclinic prismatic 2/m
Mirabilite occurs in Searles Lake at a depth of from 130-
150 feet in the Bottom Mud but no detail is known about

the crystal habit of the material. Since the mineral is stable

only at temperatures below 32" C, the mineral may occur
in pools on the lake surface during times when surface

temperatures are below that point.

'he common habit in such occurrences, e.g.. in the
pools ol Soda Lake. Carrizo Plain, San Luis Obispo Coun-
ty, Calfformia, 1s acicular. Known habits of mirabilite
(which casual inspection may lead to a judgement of
acicular) include: acicular [010f lath-like, flattening on

a{l00}: and elongation parallel to the b axis. (Palache et al..
[951).

Figure 7 shows forms which might develop in such a

way as to lead to a judgement of “acicular”. These draw-

ings are by Rosicky (1908) and are based on a study of

T'he Mineralogical Record




Figure 8. Nahcolite, Searles Lake.

artificial crystals. The forms are: {001} a{l00} m{110}
glO11}, w{l11}. 5{102).

Nahcolite NaHCO.,

Monoclinic prismatic, 2/m

Nahcolite crystals here are usually colorless but some-
times shaded pale yellow or olive brown by inclusions.
They range in size from 3 to 20 mm but seldom exceed
10 mm. Figure 8 (Foshag, 1940) shows the known habits. A
and B are the usual types, and C an uncommon termin-
ation. The forms indicated are: m{110}, {101}, 5010},
o{111}. s{101}, n{120}, and a{100}. b is usually a narrow

face.

['winning is common with r{101} the twinning plane and
composition plane (Figure 9, Foshag, 1940). Both contact
and penetration twins occur, often in combination and

up to 2 ¢cm in length. The obtuse contact shown in A is

the most common. The acute contact of B is usually

attached and 1s perhaps the acute end of penetration twins

March— April, 1975

Figure 7. Mirabilite.

such as C. Repeated twins, pictured in D, occur in many

combinations.

Northupite — Na;Mg(CO,),Cl

5

[sometric diploidal, 2/m3

['vchite Na;Me.(CO,)(S0,)

Isometric Lli!‘iil!ltliﬂ. 2/md

Northupite and tychite are treated together here be
cause: (1) the two species are 1sostructural and a complete
series 1s known to exist between the artlicial matenals
(Palache et al., 1951); (2) the crstal habits of the two are
the same—octahedral, o{l11} (Figure 10A, Gale, 1915),
perfect in the case of northupite, sometimes modified by
minute cube faces, «{100}, in the case of tychite (Figure
10B); (3) they are both colorless and transparent except
when shaded pale vellow or gray by organic or clay inclu-
sions: and (4) both are usually small, ranging in size from a
Iraction of a mm up to 2-3 mm, averaging perhaps 1 mm
However, there have been reports of northupite up to

2.5 ¢m in size.




Additional references for northupite and tychite: Foote,
1895: Penfield and Jamieson, 1905; Smith and Pratt, 1957,
Pratt, 1896; Foshag, 1935; Huang and Kerr, 1960: Keester
et al., 1969,

ll}”"ﬁ ‘--l'.l'.f”.l"f' Ndl( ‘1“ ( { ];.;I _:--—.}} {-_.{ }

Orthorhombic rhombic-pyramidal, mm2

Crystals of pirssonite are usually colorless and trans-
parent but are sometimes clouded yellowish or grayish by
inclusions. They occur vp to 10 mm long, averaging about
3 mm. Pirssonite is hemimorphic in its development, with
the ¢ axis taken as the hemimorphic one. The forms ob-
served are: b{010}), m{110}, p(111}, p° {111}, e{131}, and
v(311}. (Figure 11, Pratt, 1896, p. 127)

['he crystals show a considerable variety of habit. A,
B, and C show (010) in front to portray the shape better. A
and B habits are common. The pyramid e{131}is developed
at one end of the ¢ axis only, varies greatly in size, and
sometimes alone terminates the upper end of the crystal.
(C and F). The pinacoid »{010} is sometimes absent (D and
E). The pyramid x{311}is rare and is not shown in the draw-
Ings.

Additional references for pirssonite: Foshag, 1935;
Gale, 1915; Huang and Kerr. 1960.

Schairerite — Nay,(SO,),FCl

Hexagonal trigonal, 312/m, 31m, or 312

/

Figure 9. Nahcolite twins, Searles Lake.

Galette Na, (SO, ;F,Cl

Hexagonal trigonal, 312/m, 31m or 312,

I'hese two minerals are treated together because of a
number of similarities: (1) they have similar chemical for-
mulae, with galeite having a slightly higher chlorine con-
tent: (2) galeite always occurs in association with schairer-
ite, although the reverse is not true: (3) they belong to
the same crystal class and occur as overgrowths and poly-
crystals; (4) both are colorless and transparent; and (3)
both are microscopic, galeite ranging from 0.2 to 0.4mm
and schairerite rarely exceeding Imm in greatest dimen-
sion. The distinguishing characteristic is the difference in
typical habits.

Schairerite was described as a new mineral species
from Searles Lake by Foshag (1931). The common habit
is shown in Figure 12, A.B.C. The pinacoid ¢{0001) shown
on D is usually present only as a small face. often devel-
oped on only one end of the crystal. The prism a is often
absent and varies from a line face to a size giving the crys-
tal a prismatic aspect (C). The r face is the most prominent
and common form, and the e form is usually present only
as a narrow face.

Foshag identified the a face as the first order prism
m{1010} and the r and e faces as the positive and negative
rhombohedra, {1011} and e{0112). However, Pabst er al.
(1963) pointed out that this setting of the crystal is incon-

sistent with the space group of both schairerite and galeite

lhe .Lﬁﬂt‘l'ﬂfﬂ_ﬂfl‘uf Record




Figure 10. Northupite and tychite, Searles Lake.

and identified the forms as the second order prism a{1120},
and the dipyramids r{1121} and e{2112}.* On this basis

the symbol of the prism form in Figure 12 has been changed

to a from the m used in Foshag's paper.

Galeite was described as a new mineral from Searles
Lake by Pabst. Sawyer and Switzer (1955). The common
habit is the barrel shape shown in Figure 13A. The mineral
also occurs as minute tabular crystals in friable aggregates
showing only 0001} {1120} and (1121} Identification of this
type ol occurrence requires high magnification.

The structural identity of schairerite and galeite result
in overgrowths and polycrystals, Figure 13 B.C. The orig-
inal publication of this drawing of B showed the symbol
m {1010}, the first order prism, instead of a{l1120}, the second
order prism. This was an oversight (A. Pabst, pers. comm.,
1971).

Additional references for galeite: Pabst et al., (1963);
Brown and Pabst, 1971.

Searlesite — NaBSi;04¢H,0

Monoclinic sphenoidal, 2

Searlesite was described as a new mineral from Searles
Lake by Larsen and Hicks (1918), occurring as white spher-
ulites about 1 mm in diameter and consisting of radiating
fibers. Since then it has been found as rectangular plates
about 0.2 mm long imbedded in trona crystals and as
radiating fibers embedded in siltstone cemented by pirs-
sonite. There are no reports of the crystal forms on these
minute specimens. However, Rogers (1924) described min-
ute (1 to 2 mm) crystals from Coaldale, Esmaralda County,
Nevada. (Figure 14) This habit could fit the fibrous mater-
ial of Searles Lake. Rogers identified the forms as a{100},
m{110} {101} and s{101} {111} and {010} also occur on some
crystals, the latter as a line face.

Additional references for searlesite: Gale, 1915: Hay
and Moiola, 1962,

Sulphohalite — Nag(SO,)FCl
[sometric hexoctahedral, 4/m32/m
Sulphohalite is transparent and colorless, sometimes

shaded greenish or gray by inclusions. Crystals occur up to

*The information about the space group with second order
forms was not available at the time of Foshag’s study and
he followed the usual practice of designating the forms as
first order. (A. Pabst, pers. comm., 1971)
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Figure 12. Schairerite, Searles

¥
Figure 13. A, Galeite; B, schairerite with galeite over-
growth: and C, schairerite-galeite polycrystal, Searles
Lake. Forms labelled on schairerite parts only.




Figure 14. Clinographic, plan, and side elevation drawings
ol Searlesite, Coaldale, Nevada.

25 mm in dimension. The habits are shown in Figure 15

with the following forms: {001} o{l11} and di011).

A and B are drawings by Penfield (1900) from the type
specimens reported by Hidden and Mclntosh (1888). B is a
sketch rather than an exact crystal drawing. However, Pen-
lield states that the crystals are represented in their proper
proportions. lhe suppled crystals in the drawing are
hanksite to which the sulphohalite crystals are attached.
C and D are from Gale (1915). C is taken from Penfield

with symbols added.

I'he crystals are simple rhombic dodecahedrons and
octahedrons with a tendency to hemihedrism where the
two forms are combined. These forms are sometimes
modified by small cube faces, al0)01) as n E and F (from
Berry and Mason, 1939),

Additional references for sulphohalite: Foshag, 1920a;

Gale and Hicks. 1914,
lFeepleite, NaoJdBO,)Cle2H.0O

[etragonal, Ditetragonal dipyramidal, 4/m 2/m 2/m

So far as is known, teepleite has been identified only
once at Searles Lake - in a core from the lower part ol the
Lower Salt, a unit 100-120 feet in depth. It was associated
with trona, burkeite, halite and hanksite, which are typical
of this unit. The stubby borax crystals, also usually found
at this level, were absent from the core. It is possible that
the teepleite formed n place of the borax in this case.

['he teepleite occurred as euhedral crvstals up to 5 em
which altered rapidly to tincalconite on exposure. The
habit of the crystals was the same as that of the type teep-
leite as described by Gale et al. (1939). (M. L. Leonardi,
pers. comm. 1972) This habit 1s shown in Figure 16. The
lorms are ¢{001} and {101

[ henardite Na.S0),

Orthorhombic rhombic-dipyramidal, 2/m 2/m 2/m

[ henardite occurs here as colorless to pale yellow or
brown crystals 5 to Y5 mm long and averaging about 20
mm. [hey are tabular to short prismatic (Figure 17.A,
Avres, 188Yb). Avyres wdenufied the forms as: m{110},
{001}, o{111}, {106}, and a{100}. Oscillation on the (hOl
rhombic prism often gives rise to a flat stnated surface

replacing c.

['he twin drawing, B, familiar from its use in textbooks,
was first drawn and described by Ayres: "Some specimens
of thenardite recently obtained from (Searles Lake).... ex-
hibit a method of twinning that apparently has not been
described.” The sketch of the twin from Searles Lake

shown in C is by Schaller (Gale. 1915).

['here 1s a difference of opinion among authorities as
to the orientation of thenardite. The difference is shown
in Figure 18. A is a drawing from Dana 6th (E. S. Dana,
1892): B is the same crystal in Dana 7th (Palache et al.,
1951): and C is by Winchell and Winchell (1964). A be-
comes B by rotating the crystal 90°on the a axis. and B be-
comes C by rotating the crystal of B 90%on the b axis.

['his difference is reflected in the description of cleavage
and tabular habit by the several authors. Dana 6th de-
scribes the cleavage as perfect on ()1} and the tabular
habit as parallel to that plane. Dana 7 describes the cleav-
age as perfect on {010} and the habit as tabular on that
plane. This 1s due simply to the fact that with the change
in orientation {001} became {010}, However, Winchell and
Winchell described the distinct cleavage plane as 001} and
one ol the habits as “basal plates.” Ayres orientation of
Searles Lake crystals was apparently the same as that of
Winchell and Winchell since the tabular habit is distinctly
on the 001} plane.

Further references relating to the orientation of this
mineral are: Baerwald. 1882: Gorgey, 1910; Larsen, 1921
(optical): Spencer, 1944; and Zachariasen and Ziegler,
1932 (structure cell).

[incalconite Na.B,0O-«5H.0
Hexagonal trigonal frapezohedral, 32

Primary crystals of tincalconite are very rare at Searles

Lake, having been reported only twice: (1) from a depth of

about 118 feet in a saline laver (Pabst and Sawver, 1948),
and (2) from a U.S. Geological Survey core in the Over-
burden Mud which covers the first 30 feet of the lake bed
(Smith and Haines. 1964). The crystals are clear and color-

less. 1 to 3 mm in size.

As shown in Figure 19A (Pabst and Sawyer, 1948), the
only forms occurring on the crystals are {1011} and {0001},
['his habit is very constant with the two forms combined in
such a manner as to resemble an octahedron. However. in
an 1deal octahedron (Figure 19B) all the faces are equilat-

eral tniangles whereas only the ¢ faces of tincalconite are
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Figure I5. Sulphohalite, Searles Lake.

equilateral. The angle between edges of the r faces of tin-

calconite is about 12°larger than the corresponding 60

angle of an octahedron (Pabst and Sawyer, 1948),

I'rona Nay(COMHCO,)e2H,0

Monoclinic prismatic, 2/m

Trona crystals here are transparent and colorless or

translucent white, sometimes shaded pale vellow, orange,
green or gray by inclusions. They occur as: (1) aggregates
of microscopic acicular crystals: (2) coarse-grained aggre
gates of fibrous or acicular crystals, the latter up to 25 mm
in length but averaging only 3 mm: and (3) as aggre gates
of bladed or lath-like crystals up to 45 mm. averaging

about 10 mm.
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Figure I7. Thenardite, Searles Lake.

Figure 19. Tincalconite, Searles Lake, and an ideal octa-
hedron.

Figure 18. Differences in the orientation of thenardite.
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Figure 20. Trona, artificial and from Vesuvius.

The crystals are elongate parallel to the b axis and stri-
ated on (hO1)} parallel to the b axis. The bladed crystals
are flattened on {001} No drawings of Searles Lake trona
crystals are available. However, the drawings in Figure 20
show the forms that occur and the bladed habit of trona. A
and B are by Ayres (1889a) from artificial crystals. B is a
projection on the clinopinacoid plane. C and D are crystals
from Vesuvius (Goldschmidt, 1923, table 6, figures 8 and
9). The forms shown are: {001} {100} e{101} s{302} o{l11}
pil11} and r{211}.

Additional references for Trona: Gale, 1915, p. 300;
Foshag, 1935, p. 51, Huang and Kerr, 1960, p. 315.
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Fig. I. Twenty mule team ore train consisting of two ore wagons and a water tank.

Geology

[ he Kramer borax ore deposit is located just north ol
Boron. California. in the Mojave Desert, approximately
100 mules northeast ol Los Angeles. The ore body consists
primarily ol massive borax in a green shale matrix. Abund
ant kernite, tncalconnte, ulexite, and colemanite and
minor amounts ol several other borates are also found
there (table 1)

Some of these minerals are quite uncommon elsewhere
but at Boron they can be found as spectacular crystals or
Kernite,

for example. commonly occurs as thick lath shaped crys

crystal ageregates that are extremely asthete.

tals measuring two feet long. and seams of pure ulexite six
inches thick are not difficult to find there

I'he discovery of the deposit was purely accidental be-
cause 1t lies beneath a broad alluvial plain whose feature-
less surface of sand and gravel olfers no clue as to what
is beneath. According to Noble (1926) a well was drilled
for water in this plain in 1913 on the ranch of Dr. 1. K.

Suckow. a physician from Los Angeles. The well site was

by J. H. Puffer

Department, Rutgers University, Newark, New lersey 07102

at least a mile from the nearest outcrop of bedrock, but
the drill penetrated the bedrock beneath the alluvium and
struck colemanite. Dr. Suckow sold the discovery claim
that he made to the Pacilic Coast Borax Company which
developed the prospect. The Pacific Coast Borox Com
pany later became the U, 5. Borax and Chemical Corpon
ation which sull operates the mine

Underground mining operations began in 1924, Both
room and pillar and block caving methods were emploved

['hen. in 1957, the mine converted to open pit mining ( Fig

2). Today the Kramer open pit i1s the world's largest pro

ducer ol borates and vields up to 10,000 tons of ore per day
In 1971 U. S. Borax’s plant capacity topped S00.000 short
tons ol H () ]"L‘1 Vel u'\.\..1|1-_5. I”".l' It&i' reserves ol ]H.'-TLI!L'
ore at Boron are second only to the deposit at Kirka, Tur

kev (i Dunn. 1966),

| he borax ore body 1s about four miles long and over a
mile wide aligned north-south in a broad synclinal basin.
Many of the underground workings have not been removed
by the open pit and intersect the pit. Some of the mine

drifts have been made easily accessible to the pit roads




and it is possible to drive for miles through these drifts
and X to 32 feet high rooms. A portion of the underground
workings has been set aside as an air raid shelter to be used
by Edwards Air Force Base located directly across route

% from Boron.

A tourist attraction on the mine property 1s one ol the
famous 20 mule team ore trains (Fig. 1), The fully loaded
trains consisted of two wagons ;ﬂ:h a Y.60x) pnnml wiater
tank. a total of 36-1/2 tons. The mule trains were not used
at Kramer but did haul ore 165 miles across the Mojave
Desert from the Furance Creek deposit in Death Valley
to the rail head at Mojave. Calilormia. during the 1880s

and 1890)s,

Most uses of borax ore have been developed during the
last lifty years but some have existed for at least four thou
sand vears. According to Travis and Randolph (1973) the
Babylonmans used borax for working and brazing gold.
and the Egyptians used it to mummily their rovalty.

In 1971, however, according to Wang (1971) 40 percent
ol the borax used in the Unmited States went into the manu-
lacture of heat resistant glass, elassware, and hberglass,
15 percent in soaps. 10 percent in vitreous enamel, 10 per
cent in agncultural products such as fertuhizers and herb-
icides

I he remainder found many miscellancous uses such as
welding Hux, coating material in solar battenies. thermal
absorber in atomie reactors, and in abrasives. Cubic boron
nitride (Borazon) has a hardness approaching that ol dia
mond and has better heat resistance (Massey. 1964). Other

uses have been histed by Anstaram and Hurlbut (1972).

Fig. 2. The U, S. Borax Co. open pit mine at Boron, California.

CGreolovie Settimy

['he Kramer ore body has been classilied by Arnstanan
and Hurlbut (1972) as a class B, type 8 deposit. Class B
refers to deposits related to volcanic rocks and type 8 re
fers to old playa or lake deposits that were buried and
highly deformed but have undergone low to moderate
chemical changes.

['he borate ore of the Kramer deposit is concentrated in
the early muddle Miocene Kramer beds (Whistler, 1968)
which underhie Quaternary alluvium. More specifically the
borax ore i1s found in the shale member of the Kramer beds
which 1s overlain by the Arkose member and underlain
by the Saddleback basalt member. The stratigraphic de-
tails have been reported by Barnard and Kistler (1966)
who have subdivided the shale member from bottom to

rn~|\|nln

(a) A barren lacies consisting ol green to brown shale

and bentonitic clay with fragments of the underlying alka

line olivine basalt.

(b) A ulexite facies consisting ol dark green to brown
shale with ulexite nodules and veins.

(¢) A sodium borate lacies consisting ol several hundred
leet ol massive crystalline borax, in a clay matrix. and
thin interbeds of c¢lay and tuff. Kernite 1s abundant near
the base of this facies and realgar and stibnite are dissemin
ated in the borax near the top.

(d) An overlying ulexite facies. consisting of ulexite,
tuff. claystone. and green shale with massive ulexite and

ulexite nodules and veins.

(¢) A colemanite lacies consisting ol claystone and




Fig. 3. Lelt, “horax”™ crystal cluster, dehy-

drated to tincalconite.

Fie. 4. Below. kernite cleavage fragment

13 inches long from a crystal that measured

ahbout 2.5 feet in length.

ohive oreen shale with calente and colemanite nodules

vens and masses

(1Y An overlvine ban facies consisting ol ohive

montmortdlonme rich clavstone and tull with calcares

nodules
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Fig. 5. Vein of ulexite 3.5 inches thick in green shale.
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Fig. 6 Polished slab of ulexite 1
inch thick. The image bheneath
has been transmitted to the upper
surface. Note in particular the
left half of the letter "a” in “"Min-
eralogical” that has been lifted
off the page and appears as if it
was printed on the upper surface

of the slab.
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cant amounts coloring the borax bright orange.

Most of the borax ore is interbedded with green shale.
Individual beds of borax are about one to three ecm thick
and the crystals at the base of the beds are typically
finer than the larger and sometimes euhedral crystals
at the top. The largest and most euhedral crystals, how-
ever, are found in the underground workings where
encrustations and clusters of borax crystals (Fig. 3)
have precipitated from pools of water left standing along
the floors of the drifts and in the dumps. Crystals occur-
ring in these clusters measure up to four inches across
and are perfectly euhedral.

Once these crystal clusters are carried out of the cool
and humid underground workings and into the dry and

hot desert air of the open pit they immediately begin to

dehydrate. The dehvydration process begins with the
formation of patches ol white tincalconite. The white
patches begin to appear within a few hours and within
a few days the originally clear crystals become com
pletely coated with tincalconite and are eventually com-
pletely converted. Dehvdration is difficult to prevent
short ol sealing off the crystals in an atmosphere close to
100 per cent humidity. But a thick coat of lacquer spray-
ed onto the crystals will slow down dehydration and
keep them clear for months.
2. Kernite, monoclinic

Kernite 1s the second most abundant borate of the
Kramer deposit. It is, however, more abundant in the
deep thick central part of the ore body than around the

edges. The crystals are nearly equant but are slightly

l'he Mineralogical Record




clongated parallel to (100), The kernite is heavily striated
parallel to (010). Other physical and optical properties

of Kernite are described in detail by Schaller (1930).

I'he kernite crystals at Boron are very coarse grained
(Fig. 4) and measure up to 8 feet in length. They are
typically completely transparent but some crystals are
clouded with traces of green shale and/or realgar that
occurs along the cleavage planes. When handling ker
nite. care must be taken to avoid sharp splinters since

the crystals are very fnable.
3. Ulexite

I'he ulexite of the Kramer deposit occurs most com
monly as rounded “cottonballs™ consisting of radial
acicular fibers. Ulexite also occurs as horizontal veins
or seams (Fig. 5) up to twelve inches thick consisting
of capillary fibers aligned perpendicular to the upper
and lower contacts. Some ulexite is also found in large

vugs in the Saddleback basalt.

I'he ulexite from the Kramer deposit is known in
Southern California as “T.V. stone” because of its al-
most unique ability to transmit images along its fibers.
'he ulexite fibers behave as natural light guides and
obey the principles of fiber optics. The slab of ulexite
ilustrated in Figure 6 1s a cluster of fibers that are not
transparent across the libers, but instead transmit the

image to the upper surface.

Some ulexite at the Kramer district also occurs as
cones resembling mushrooms (Fig. 7) found in beds ol
ereen shale. These cones are not common but some can
be seen chinging to the rool ol the underground room
that 1s used by the mine geologists as a core storage
depository.

}. Colemanite

Colemanite at Kramer occurs both as independent
nodules and as intergrowths with ulexite. The coleman-
ite nodules are closely associated with septarian calcite
nodules that occur in the same stratigraphic horizon.
[ he calcite nodules differ from the colemanite nodules
only in their fine grained texwre. The colemanite associat
ed with ulexite veins, however, occurs as short prismatic
crystals similar in shape and size to small thick thumb-
nails. As illustrated in Figure 8, the colemanite has clear-
Iv replaced some of the ulexite. The sample illustrated in
Figure 8 was taken from an eight inch thick ulexite seam.
Elsewhere in the deposit colemanite may have com-

pletely replaced small ulexite nodules.
5. Other Borates

Other boartes in the Kramer ore body are much less
common than the minerals described above and pro-
bably make up much less than one percent of the borate
mineral assemblage. Some ol these less common min-
erals, such as kernakovite and probertite. are partcularly
asthetic. The kernakovite illustrated in Figure Y appears

as if 1t were clear ice but has perfect cleavage in one
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direction and occurs as a thick tablet. Probertite com-

monly occurs i rosettes or radial groups of needles.
Origin of the Deposit

During early muddle Miocene time the Saddleback ba
salt was extruded onto older Tertiary sediments. The
basalt flowed into a topographically low area where the
combined thickness of the individual flows measures up to
250 feet. This low area was probably caused by the down
ward movement of the "Western Borax™ fault which is
located south of what 1s now the Kramer ore body. After
the volcanic activity ended. the depression became a plava.
Gale (1946); Muessig (1939); and Barnard and Kistler
(1966) have suggested that thermal springs flowing through
the cooling volcanics carried boron to the playva where 1t

precipitated as borates.

Fresh water ostracod fossils have been found by Porter
(1964) in the sediments that formed before many borates
had precipitated. indicating that the waters were initially
able to support life. But continued precipitation of borates
was accompanied by several changes in the chemistry ol
the playva water and fossils are not found accompanying
the borax.

['he first boron to enter the playa waters combined with
calcium and precipitated as ulexite in the playa muds
But when the supply of calcium was used up calcium bor
ate precipitation ceased and sodium borate precipitation
1*1';_’.‘111. Bowser and Dickson (19660 conclude that the greal
majority of the borax at Kramer lormed on bottom muds
in contrast to ulexite which formed in the muds by replace
ment. Ripple marks associated with the borax beds indicate
that the borax probably precipitated in relatively shallow
water (10-20 meters). Experimental studies on the stability
range of borax (Chrnist and Garrels, 1939) also indicate that
the temperature of borax precipitation was probably be-
tween 25" and 35" C. As borate precipitation continued,
mineralogical changes in the successively younger layers
of sediments indicate that the temperature ol the water
gradually increased and the solubility of CO, gradually
decreased (Porter, 1964).

Some surface water containing calcium probably flowed
into the lake causing the ulexite that 1s found around the
margins of the ore body to precipitate. But since sulfates
and other minerals found in most playa deposits are rare
in the Kramer ore deposit, Bowser and Dickson (1966)

conclude that the lake that formed in the playa basin may

have been fed almost entirely from thermal springs during

most ol 1ts history.

As the lake filled with borates, silt, and tufl the water
was displaced slightly to the north. As this occurred the
lake became much smaller. During the last stage ol borax
deposition arsenic and antimony from the thermal springs
precipitated as realgar (AsS) and stibnite (Sbg S, )0 dissem-
inated in some of the upper layers of borax. Then alter
the final precipitation of the borates, continued mud de-

position buried the ore body. Some ol the ulexite around




the edges of the ore body was then altered to colemanite
(Fig. 8) through the action of calcium bearing ground
waters. The magnesium rich borates, such as kurnakovite
and inderite, may also have originated as secondary min-
erals through the action of ground water (Barnard and
Kistler. 1966).

Other post borax changes in the mineralogy ol the ore
deposit are characterized by a decrease in the boron and
sodium content of the sediment and an increase in the
calcium content. As pressures near the base of the ore
body increased under the weight of increasing thicknesses
of sediment, some ol the borax was then metamorphosed
into kernite. Assuming an overburden of about 2.500 feet,
Christ and Garrels (1939) have shown that the kernite musit
have formed from borax within a temperature range of 53
63 C. They conclude that “...the abundance of kernite
in the lower part of the deposit and its absence in the upper
part suggests burial was just sufficient...” If burial had
continued anv further, presumably all of the borax would

have metamorphosed.

Instead of more burial, uplift occurred during a middle
Pliocene orogeny. Tilting and faulting accompanied this
uplift and subsequent erosion removed the portion of the
deposit that was displaced to the west on the south side
of the portal fault. This uplift also may have accompanied
re-hydration of some kernite to a secondary sucrosic borax

that 1s found in the lower parts ol the ore body,

Smith (1968) believes that important amounts of borax
were also removed by solutions after the primary ore was
covered by younger (Miocene) lake sediments. The evi

dence ol solution reported by Smith includes (a) the thin-

Fig. 7. Below left, cone of ulexite resembling a mushroom.

lable 1. Borates and Borosithcates of the Kramer

.
I histrict
Borates

Borax Na, 2B, 0,¢10H, 0
2Ca0e3B,0,¢5H,0
CaOeMeOe3B,0),e16H, 0O
2MeOe3B, 0, 15H, 0
2Ca0e3B,0,¢13H,0

Na, 2B, 0,e4H., 0O
2MeOe3B,0,e15H. 0
2Ca0e3B.,0,7H. O

Na, Oe2Ca0e5B,0,«10H, O
Na, 2B, 0).,e5H. 0O
SrOe3B, ), e4H., 0O
Na.Oe2Ca0Oe5B.,0). ¢ 16H.0

Colemanite
Il\tiTld‘tﬂ;lflfH
Inderite
Invoilte
*Kernite
Rurnakovite
Meverhollerite
*Probertute
I incalconite
*Tunellite

Ulexite
Borosilicates

Garrelsite SiBa,.Ca.MgiOe6B, 0O, 4510, o6H, O

FCaOe5B, 0, 02510, ¢5H., O)

Nia, OB, ()., ed510).,¢2H., ()

IL*\\IHk‘
Searlesite
*Alter Morean and Erd (1969)

**First described from the Kramer deposit

ning and rounding of the borax ore body near laults which
he maintains localized the solutions and (b) the presence
ol synclinal folds interpreted as a “sag™ ol the overlying
rock mto a depression that formed by subsurface solution.

Although many of the questions concerning the origin
of the ore deposit are being worked out, many questions
remain unanswered. Why is 1t (for example) that minerals

such as halite. trona and gypsum are nearly absent from

Fig. 8. Middle photo, vein of colemanite (gray) replacing ulexite (white).

Fig. 9. At right, kernakovite resembling slab of ice 1.25 inches thick with inclusions of green shale.
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the Kramer deposit? The composition of the playa water
must have been extremely unusual to prevent halite, trona.
or gypsum from forming since these minerals are very
commonly found in most playa deposits. Even if the playa
was exclusively fed by thermal springs emanating from the
Saddleback basalt, the question remains: Why did the
Saddleback basalt contain such an unusual gquantity of
boron”? Such questions and the spectacular mineral assem-
blage that occurs there make the Kramer ore body one of
the most interesting deposits of its kind.
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SILVER SPECIMEN STOLEN

On December 5 the specimen in the photograph was
stolen from the home of Kenneth E. Bress. of Pleasant
Hill, California. 1t is a Kongsberg, Norway, silver, approx
imately 2'.™ high by 2" wide and 17 thick on a small ma-
trix of galena with two quartz crystals protruding from
the bottom. It may be accompanied by labels from the
Mineralogical Museum of the Umversity of Oslo, Nor-
1900. A reward of $100 is being offered

way, dated 4-
for information leading to its recovery. Should anyone
have such imformation please call Mr. Bress collect (eve-
nings) at 415-935-0920. or call the Contra County Sheriff’s
office. All information will be held confidential.

Mr. Bress also indicated that should the thiel decide
to return the specimen, there will be no questions asked
Address: P.O. Box 23117, Pleasant Hill. California 94523.
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so that we can still offer to our readers complete sets of
everything we have published. Order now while the sup-

ply lasts, we cannot alford to reprint any others. Postage
1s FREE with PREPAID orders...

Single copies, Vol. I are $1.50, all other single copies are
$1.25 each. We repeat. ALL back issues are currently

available! Order now.

1975 GREATER BOSTON
GEM & MINERAL SHOW

Sponsors: Boston Mineral Club
Southeastern Mass. Mineral Club

MARCH 22nd 10 AM to 9 PM
MARCH 23rd 10 AM to 6 PM

Exhibits — Dealers — Lapidary Trading
GUEST SPEAKERS

Saturday Paul E. Desautels
C. Wroe Wolfe

Sunday David Cook

Contact: Philip Scalisi
— 25 High Street
% Quincy, Mass. 617-472-8461

Bridgewater State College
Routes 18 & 104, Bridgewater, M

BALTIMORE MINERAL SOCIETY
CONTINUES SUPPORT

The president of the Baltimore Mineral Society, Mr.
Robert A. Jaxel, has decided that a donation shall be made
in the amount of one hundred and fifty dollars ($150.00)
to the Mineralogical Record, in support of the periodical

publication.

['his donation is being made in lieu of personal honor-
aria for the principal speakers at the 18th Annual Micro-
mount Symposium, sponsored by the Baltimore Mineral
Society and held in Baltimore. Maryland, on September 27
28 and 29, 1974: Dr. Robert 1. Gait, associate curator of
mineralogy, Royal Ontario Museum; Mr. Louis Perloff,
photomicrographer: Dr. Julian Reasenberg, chemist: Mr.
Paul Seel. past president, American Federation of Miner-
alogical Societies: and Mr. Neal Yedhn, editorial board,

the Mineralogical Record.

A similar donation was made after the 17th Annual
Micromount Symposium, and the Society hopes that it
will be able to maintain the precedent for future symposia.
In this way, evervbody. that is. the principal speakers
and the partucipants in the symposia and the members
of the Baltimore Mineral Society will directly assist in the

support of a worthwhile periodical pubhcation.

William Kennedy

Secretary-T reasurer

MINERALS STOLEN FROM UNION COLLEGE

More than 100 mineral specimens. valued at over
S10.000.00, were stolen from the collection of Union
(-'l"”L"':__"L'. “u'|!L‘IIL't'IL!L1}. New \l ork. | hL' Ihl._'TI Hl..‘l._‘lH'I':,'n._l

p

during the weekend of December 7-8, 1974. Elmer B.
Rowley. the curator of the collection, believes that
the thief (or thieves) was quite [amiliar with minerals
because the specimens taken were the most important
and valuable ones. The collection contained many fine
specimens from Charles Wheatley. of Pennsylvania.
which came to the college in 1858. A second collection,
from Otto Pfordte, came to Union in 1938, containing
many superb specimens from world-wide sources. A
lew other specimens have been added by gifts from
students and friends of the college and, recently, a few

through exchanges.

The list of specimens stolen is too extensive to re-
produce here but just about everything could be con-
sidered classical material. The localities include Franklin,
Bisbee, Chessy, Tsumeb, Cumberland, Cornwall, Gir-

genti., Elba, Pribram. Zinnwald. Butte and Fairfield.

If anyone should have imformation concerning this
theft, please send it to Mr. Elmer B. Rowley, ¢/0 Depart-
ment of Geology, Union College, Schenectady, New
Y ork 12308.

The Mineralogical Record




o the Edior

REACTIONS
Dear Sir:

| would hike to express my opinion
on the magazine which vou have pub-
lished now for hive vears. 1he size ol
the magazine, to speak first of the
face. 1s related to a very common size
used in many countries and gives it a
distinguished note. It was a great
decision to print color pictures on the
cover from the beginning on (without
those color pictures 1t would have
looked like a woman without make-up.
although a real beauty does not need
make-up). The number of pictures
inside is quite good. not too few. not
too many. not too small. but maybe
sometimes too large.

I'he feature articles are well select-
ed and give an excellent mixture ol
more scientific and more collectors’
items. Please keep this niveau! Also,
the articles are mostly well written, at
least well edited. Especially excellent
articles are Mineral Rings (1970), The
State of the Art (1971), Crystal Growth

om Daugherty

FINE MINERAL SPECIMENS
1125 Mt. Allen Rd.,
Covington, Ky. 41011
“Just across the river
from Cincinnati, Ohio”

By Appointment
291-4427 (code 606)

March— April, 1975

(1972) and Metamict Minerals \

Review (1973). The many locality re-
ports, among them the Boron miner

als. the 79 mine

minerals, and the

Pikes Peak munerals. And. of course.
the reports of the American Mineral-

“ui‘\l { \ {I‘ [l'.rrjl,fluﬂlr}_

Especially important and most de-
sired departments are What's New in
Minerals?, Photographic Record. and

the Museum Record.

I Know many magazines of the Kind
that we collecting mineralogists like
but. as far as | can compare with others
and examine critically, the Mineralogi-
cal Record is by far the best that exists
in the world in our days. I want to con
gratulate you for this big success. You
made it only within a few years and,
since | have edited a magazine myself
for a imited time, | know how difficull
it is, if one does not have enough mon
ey and not enough able co-workers.

Werner Lieber
Heidelberg, Germany
Dear Sir:
| read Record

interest.

vour editorial “A

Five Years” with much
has been obvious that you have done
a superb job in running the show and

keeping the magazine going through
FINE MINERAL & CRYSTAL
SPECIMENS

Free mineral lists

CALLAHANS GEMS & MINERA

Bl South Pasa

LS

{ i ig NI

bentley’s minerals

Distinctive specimens—
for museums and collectors
Write: P.O. Box 366
Windsor, Connecticut 06095
Tr*lunh-:-nw (203) 6BB-1627

a hard period. It is also obvious that
one major hurdle remamns - increased

talked to

collectors who are not now subscrib

circulation. 1 have

iy

ers. trving to sell the Record. The

usual reply s "Too techmical™. In

vour editornal vou

dismuss this com

CRYSTALS
OF INDIA

features ex

auisite mineral

specimens personally selected

and acquired at the source on the

Indian subcontinent.

* the finest selection of areen
Apophyllite
single crystals of Laumontite
shiny crystals of Babingtonite
slices of pleochroic Amethyst
unmarred puffballs of Okenite
Heulandite. Calcite. Mesolite

; cite, Stilbite, Corundum
Mordenite. Gvrolite. Tourmaline

From Russia, rare specimens of

Datolite, livaite, Sphalerite

Topaz, et

Home Office: 377A Walden St
Cambridge, Mass. 02138 By
appointment. Please write, or call
617)492-1352 any day 10 a.m. to
9 pm. but remember we re
sometimes out on the road for
weeks at a time

Sorry no mail-order business.

Shows: Boston, March 22-23
Cincinnati, April 5-6. Rochester,
May 2-4. Portland, Maine, June
27-29

Also, Denver, June 18-21 and
Detroit October 8-11

SCole

THE PAUL ZIMMERMAN
COLLECTION

Superb specimens to suit
every taste ... now on
display at our showroom,
127 No. Downs, Ridge-

crest, California
Inventory list available.
(Don’t give up — your
catalog is coming, but the
curating and preparation
for sale of this important
collection has delayed
catalog work ...)

MINERALS UNLIMITED
Dept. MR

P. O. Box 877

Ridgecrest, California 93555




plaint a bit too quickly. Some years

ago, you sent out a questionnaire
to readers to learn what changes were
wanted. The error in this survey was
that 1t was sent to readers, whereas
what vou really need to know is what
will attract new readers. | think there
will be a serious problem attracting
new readers until you do take their
interests in consideration. This can
best be done by making it more of a

collectors magazine.

Your editorial points out that 1t 1s
relatively easy to get technical artr-
cles. whereas amateur articles are
already being 100% used. The answer
then lies in making the technical arti-
cles readable and

more interesting

o collectors.,

| have reread the last few issues 1o
see what was most mmteresting. and

whvy. The best articles are obviously

Collection
A. Giazotto

Rome-Via Porta Pinciana, 6
(Showroom) (Italy)

Tel. 462330

Pisa - Lungarno Gambacorti,
39 (ltaly)

Tel. 501587

Unique specimens of sulphur,
pyrite, demantoid— -

SPECIALTY - Pyrite and
Italian Minerals

FINE MINERAL
SPECIMENS

We specialize in old Bisbee, Tiger
and other Arizona material. Also
crystals and crystal groups from
all over the world. We also handle
rare minerals, domestic and
foreign. Azurite, wulfenite, angle-
site, native copper, brochantite
and many others available. Send
us your wants, sizes, price range,
etc.

BIDEAUX MINERALS

Telephone 624-2132
111 W. WASHINGTON ST.,
TUCSON, ARIZONA

Art Montgomery's series on  Sam
Gordon. Why? Simple, he describes
the collecting, the specimens. and the
human side of collecting. | can just
feel Gordon’s passions, as he has to
split a fine azurite find, or as he out-
wits an engineer in Bolivia. However,
the key ingredient is that there is
some idea of what he collected. not
just a mineral name and table of x-ray
data. He tells the size of the pocket,
size of crystals, relative quality, etc.,

sO that 1 know what 1t 1s all about.

In reading other articles, where the
potential for detail was good, 1 was
disappointed to ind no idea of how
big the crystals are, what they look
like, etc. The article on the Palermo
pegmatite was very intriguing, but

left me with more questions than
answers. There 1s frequent reference
to fine specimens, but never once a

description. Should I beat the bushes

PROSPER J. WILLIAMS

Mincrals lor Uonnoisseuars
2i0) sutherland Drive, Toronto, Ont.,
Canada MA4G 1J3. Phone (416) 421 (X858

I'sumeb, Onganja & other S W. African
specimens including large Cuprites

S PEerTy lite & Hauchecornite from Ontario
Hend want st

P b | I'Idl.l nlsn
Ihsplay Specimens o Lhe

suprplied

smmil hsoninn et

Hllc (TUERALS
Hll
GEMSTONES

Direct from Brazil

UCEANSIDE GEIT IMPORTS, I

P.O. Box 222
Oceanside, N.Y. 11572

Phone (516) 678-3473
Hours by Appointment

to try to acquire a fine “thumbnail”
hithnerkobelite crystal, or is it only
in  the micromounters province”

The second step that might help
on the fk‘u.'llllli;;l”} oriented articles
1s reduce the use of technical words
where simpler. more widely under-
stood, words will do...Really good
writing seldom requires more than
a high school education to understand
it. In looking over some of the recent
VIR articles, a Doctor’s degree would
be needed to understand them.

| hope that these comments will
prove useful in making MR the fine
magazine it has always been as well
as a financial success.

James Minette
Boron, California

Dear Sir:

['he need to increase the .Hll|"'HL‘T|[‘I'
tion fee for the MR is regrettable but

understandable in the face of all other

Elton’s Aust. Pty Ltd.

RARE AND NEW MINERALS
IRON ORE JEWELRY

Glaukosphaerite, Clinobisvanite, Ardeal-

Glaukosphaerite, Clinobisvanite,
Ardealite, Cerite, Takovite,
Collinsite, Mongomeryite, Overite,
etc

30¢ Stamp for list
6 National Bank Arcade
Perth, Western Australia 6000

MINERALS
4948 S.W.
Meadows Road
Lake Oswego,

Oregon 97034

I'he Mineralogical Record




rising costs. Even the higher fee is
not oo great a ;1t'iuu to pay lor your
fine magazine and the pleasure many
of us derive from it. 1 only hope that
you will maintain the high standards
vou have set for the magazine so that
we can continue to actively promote
it among our friends and fellow min-
eral collectors. In this respect | must
call you to task.

The most recent 1ssue of MR, vol. 5,
no. 6, contains an interesting article
by Woodrow Thompson on the Paler-
mo mine. The part dealing with the
historical aspect of the mine ends with
the summer of 1973 and the mention
of one new mineral - bjarbyite. It is
indeed unfortunate that you neglected
to update the article and at least make
mention of the fact that two fine col-
lectors, Forrest Fogg and Bob Whit-

more, acquired the mineral

rights
to the Palermo mine in 1974 primarily
to preserve this locality for both pro-
fessional and

amateur collectors. |

'E‘*t.'“-..‘\ e some Crt‘dil k‘i*hllll have been

given to their invaluable effort to

save this valuable site from wanton

and commercial destruction,

I feel that my criticism i1s more
just 1in view of your own editorial in
the same i1ssue n which vou state
that you have worked hard to improve
articles so that they would be a credit
to the author. It is also obvious that
the luxury of a backlog of arucles
brings with it the need and responsi-
bility to see that they are still cur-

rent at the time of publication.

William P. Lindever
Windsor, Connecticut
I share reader Lindever’s regret over

this omuission. Unfortunately, | was

Fogg-

Whitmore move, particularly of their

not aware of the details of the

motive for this action. Ed
RESPONSE TO LOCALITY NOITE
Dear Sir:

In reference to a recent letter from

PdLd PTOPEITIES
INTEINATIONAL, INC. - THE COLLECTOI

Tourmaline
Tourmaline Queen Mine

Pala, California

Varch

L. M. Nulle of

garding the

HHHJL.

"nomenclature” ol the

'\ILNHHLLH. rc

new lead district in Missouri: | would
like to describe some of the early his
tory of the district and its relevance
to the name “St. Joseph lead district”™.
l'he lead district in the eastern part
of Missour1 has been actively mined
for over one hundred vears and the
major company to develop this dis
trict was the St. Joe Minerals Corpor
ation, hence the relerence to the
name “St. Joseph lead district”™, Core
drilling in the new district began in
the early part of 1960 and. according

to the geologists and

foremen we
know who work in the district, it was
and still 1s referred to as the St .]t‘\'l.'[*h
lead district. St. Joe Minerals {-""I""”

ation operates the majority ol the
mines in the district including: Brushy
Creek (1972);
Fletcher
(1923);

Viburnum Div. (1960)):
(1967):
Creek

mine

mine Federal v,

Indian Div. (1954)

However, the which has pro-

/ “EXCEPTIONAL MINERALS,
J/ GEM CRYSTALS,
g, CUT STONES”

912 So. Live Oak Park Road
Fallbrook, California 92028
PHONE: 714-728-9121




duced the majority of specimen ma-
terial is Ozark lead mine (owned by
Kennecott Copper Co.). Sweetwalter,
Missori. In 1970 over 1.200,000 tons

of ore were milled.

I would also like to correct a mis
take in my ad in reference to the "Py-
Rather

Amax

rite Bars” from this district.

than Amex 1t should read

(Homestake Buick mine). Boss, Mis-
sourt. This error also appeared
“What's New i Minerals?”, MR, 6.

p. 40, 1975,

Gary R. Hansen

Hansen Minerals. Inc.
St Lois. Missori

Fine Fluorescent Minerals

from Franklin, N.).

Esperite, Margarosanite,
Clinohedrite, Hardystonite,
Wollastonite, Sphalerite,
Svabite, Barite and other
rare minerals from this
classic locality.

List on request: Dept. MR-1,
Ultra-Violet Products, Inc.
San Gabriel, CA 91778

Jewel
Tunnel Imports

fine specimens for
cabinets of distinction

GROSSULARITE, PECTOLITE
& PREHNITE Crystal Clusters-
Asbestos, Quebec

ZEOLITE Crystal Clusters

APOPHYLLITE, STILBITE,
OKENITE. GYROLITE, SCOLE-
CITE, etc. - From India

BORATES - Colemanite, Ulex-
ite, Kurnakovite, etc. - Boron
& Death Valley

NATROLITE xlIs - New Jersey
INESITE - Trinity Co., Calif
WHOLESALE LOTS

ROCK H. CURRIER

Box 8252 e
San Marino, Calif. 91108 g*“a-"
PHONE 213-287-6352 :

COLEMANITE

ast Coast Rep Mr. Richard Haucl
8 Rowe Place
Bloomfield. N. J 07003

WE ARE NOT WRONG

Dear Sir:

In reference to a recent Question

Answer column in the Mimneralogical

1))

Record (vol. >, p. 222), we

would
like to make the following correction
with the hope that the MR will be
more careful in choosing its sources
of mformation m the future belore

publishing inaccuracies as truth,

Wha

the government agency ol the Bureau

l'ong register #12133 with

of mines (Korea) 1s the correct loca

tnon lor scheehtes sold by our com-

EXACTLY HOW TO FIND YOUR OWN GEMS AND
MINERALS in S.E. United States. 2 GREAT BOOKS!
Vol. Il, GEM and MINERAL LOCALITIES of SOUTH-
EASTERN U.S. by Field Geologist, Or. Leon 0. Will-
man, $8.00 postpaid, B-1/2" x 11", 250 pages,
29 info.-packed maps, covers Va., SC.. NC., Tenn

Ga., Ala., Miss., La., and Fla.. including 2,694
different pinpointed localities! Volume 1, (all different
localities from Vol. 1), same title and author. 53.00
postpaid 6 x 9", 87 pages, 6 hig maps, covers maost-
ly Ga., Ala., some N.C.; Check or money order to
Dr. Leon D. Willman, Ramona Wood Building, Dept
MR, Jacksonville State University, Jacksonville,
Ala. 36265

f

\\
Western

Minerals
1260 E. Edison
Tucson, Arizona 85719
(602) 792-3925

pany. A complete description of this
location 1s Kvong Sang Buk Do. An-
dongkun,

Kilanmyn. Chunjidong.

Other mines with similar scheehite

are Tong Ah. register #24462. and
l'ae Wha.

A linal

IhL' finest

note would be that now

large orange scheelites
do not come from the Wolak mine
but are produced from an unnamed
series of open pits and trenches ap-

proximately 15 miles west ol Taegu.

William F. Larson
Pala Properties Int’l. Inc.
Fallbrook. Cahifornia

Fine Mineral
Specimens From
Worldwide

mcalitieg

H. Obodda

P.O. Box 51
Short Hills, NJ. 07078

(201) 467-0212

* FINE MINERALS

KRISTALLE

VISIT OUR BOOTH AT
THE FOLLOWING SHOWS:

National Show
Denver. Colorado
June 19 1o 22
Detroit. Michigan
October Y 1o 12

#8 Forest Avenue Mall
332 Forest Avenue
Laguna Beach, Calif. 92651
(714) 494-7695

Hours: Tues.—Sun. 10-5

Ihe .1:’1--’4‘1'11!4"“2!';':.“" Record
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GALAS WmEmALS

MOST PREFERRED
MINERAL SPECIMENS

Artinite, Benitoite, Neptunite,
Joaquinite, Legrandite, Amazonite,
Rhodochrosite, Inesite, Cuprian-
Hemimorphite, Libethenite, Wulf-
enite and Topaz.

Send 10¢ postage for Monthly
Mineral Bulletin.

Requests and visits are invited.
Showroom hours by appointment.
(209) 632-1341

GALAS MINERALS
8377 S. Palm  Delhi, CA 95315

A o o o e o o

BALAS MURERALS

LIDSTROMS

P.O.Box518
Prineville, Ore. 97754
See us at
North Seattle, April 5.6
Las Vegas, May 16-18
Denver, June 19-22
San Francisco, Aug. 9,10
Call us for an
appointment at home
(503-447-7104),
or visit our shop n

Carmel, Califorma

MATHIASEN

11149 St Anthony Dr,
Fremont. Calif. 9 I.'n.'ﬂ_%

FINE MINERAL
SPECIMENS FROM
WORLDWIDE LOCALES

MICROTO CABINET SIZE
Send for your free list—
or call 115-657-0991

MICROMOUNTS

We deal 1in mucromount mate
rial onlyv and offer mgh quahity
specimens, both mounted and

u!.1|1'|nl'.r‘|1cn!

f ISIS (0N "i"f'n'd'r \ ¥ |

J”l ISlage apprecidie ;f

HATFIELD GOL DEY
1145 West 3lst Avenue
San Mateo. Califorma 94403

CINCINNATI

APRIL 5, 6, 1975
CONVENTION CENTER

EXPERT MINERAL
IDENTIFICATION SERVICE

MINERAL DEALERS

¢ Claude B. Dawson

e Tom Daugherty

¢ Hansen's Minerals

¢ van Scriver's Minerals
* Crystals of India

SPEAKERS

e Bettyann Dickey

* Dr. Warren Huff

* Dean A. McCrillis
* Joseph Weingarten
* John S. White, Jr.

CINCINNATI
MINERAL SOCIETY

_5341 Thrasher Drive
Cincinnati, Ohio 45239

March -J‘f"f'lrlf. 1975

CMMA

Canadian Micro
Mineral Association
12th Annual Workshop
Conference

Toronto April 26, 27, 1975

“Minerals of South Africa”
Speaker Dr. Robert |. Galt,
Royal Ontario Museum

“Understanding Phosphates’
Speaker Dr. Paul B. Moore,
University of Chicago

Sale of quality micro material by
selected dealers including Wayne
Leicht, Hatfield Goudey, Douglas
Berndt, Sharon Cisneros, David
Garske, Cliff Vickery, etc.

Swapping — Auction

Place: Etobicake Education
Centre and nearby Holiday Inn,
south of Junction Highways 401

and 427
For further information write:
Royal Ontario Museum,
Department of Mineralogy
100 Queen's Park,
Toronto, Canada, M5S 2C6

MINERAL
DISPLAY BASES

ESP BASES & MINERAL NAME
TRANSFERS SEE “MOUNT
SPECIMENS PROPERLY"” IN
AUGUST 1971 LAPIDARY JOURNAL

BLAKELY MINERAL GEMS

607 Hwy. 82 E. Greenville
Miss 38701
Write for Info and Prices

P.0.BOX 982

HAWTHORNE, CA. 90250{[’
mmm—OOE——

Dwight Weber, Owner

Over 150 different, fine
minerals from thumbnails
to museum pieces.
Satisfaction guaranteed.
Specialist in southwest
african minerals.

Outstanding DIOPTASE,
TOPAZ (blue or clear,
some of gem quality),
CERUSSITE, MIMETITE,
SMITHSONITE, CUP-
RITE, rare TENNANTITE
pseud. after AZURITE.
Many more.
SEND US YOUR WANT
LIST.




ST. HILAIRE MICRO MINERAL COMPETITION

['his is a contest of an unusual Kind. The first prize is S100.00, second
prize $75.00, third prize $50.00. and ten Honorable Mentions at $10.00
cach. A book on St. Hilaire minerals is in course of preparation by Dr.
Guy Perrault and Dr. J. A. Mandarino with photographs by Violet Ander-
son. All specimens submitted in this contest are to be available for loan
to Mrs. Anderson for photographing through a microscope for illustrations
in the book, il deemed of adequate quality. All specimens will be duly
returned to the owners. All photographs ultimately used in the book will
be acknowledged by a credit line accompanving the illustration: "Specimen
from the collection of ——_." The owners ol the specimens judged the
best thirteen St. Hilaire specimens submitted will receive the prizes out
lined above. The judges will be Dr. Perrault. Dr. Mandarino and Neal Yed-
lin and their decision shall be final. The prize-winning specimens, like all

the others, will be duly returned to their owners after photographing.

Each entrant may submit more than one specimen if desired. Specimens
for this contest should be mailed to Dr. J. A. Mandarmmo, Roval Ontano
Museum. 100 Queens Park. Toronto, Canada. M>53 2C6. The minerals
should be identified and labelled. the package marked “St. Hilaire Con-
test” and the owner’s name and return address clearlv marked.

Specimens must be micros. They may be mounted or unmounted but in
the case of unmounted specimens, which may contain several crystals or
vugs, the contestant must indicate by an arrow. or otherwise. the one on

which he wishes to be judged.
'he winners will be announced at the Canadian Micro Mineral Associa-
tion’s Workshop Conference. April 26, 27, 1975, in Toronto. Entries should

reach Dr. Mandarino by Apnil 16, 1975,

F. CURETON 11
& SONS
Wholesale Minerals
6211 E. Highway 26
Stockton, Calif. 95205

Western mineral specimens
and teaching grade rocks
and minerals. Inventory
includes: ANDALUSITE,
ANHYDRITE, ANNABER-
GITE w/NICCOLITE, AN-
ORTHITE, ARTHURITE,
AUSTINITE, BARITE,

CRYSTAL SHOWCASE

—QUALITY MINERALS BY MAIL-

56 Medallion Dr.
Rochester, N.Y. 14626

716-225-8824

Our goal is high quality

SCHNEIDER'S

rocks & minerals

13021 Poway Road
Poway. California 92064

Phone (714) 748-3719
10 to 5 Wed. thru Sun
(T T
MARCASITE DOLLARS — 3

agiam lenticular concretions with
ragial internal structure from
Sparta, 11l $20 to %240 (see Metz
Precious Stones, pg 094
EEEER
please visit our shop in the
San Diego area or see our
booth at major shows

BARKEVIKITE, BIT. SD.
SN., BORNITE, CHIAS-
TOLITE, CON'T NEXT
ISSUE.

NEW —COERULEOLAC-
TITE, NEV.

NO CUTTING
MATERIALS HANDLED
PRICE LIST TO
DEALERS ONLY
CONTRACT MINERS
WHOLESALE ONLY

crystal specimens and rare
species for collectors.

Visitors welcome by appoint-
ment.

‘Want Lists' requested.
Periodic price lists issued.
Satisfaction Guaranteed.
Postage Pd. in U.S.

PAUL E. OTTO

THE MINERAL GALLERY

238 Brompton Road
London SWJ.
ENGLAND
(Tel. 01-584-1794)

We have the veryv best specr-
mens from England. Yugoslavia,

Rumama, Madagascar. etc.

Come and have some tea with us
when vou are next in England!

RICHARD A. KOSNAR
“Mineral Classics

Offering only the very
finest in Mineral Specimens
for
Private Collections
Museum Displavs

Investment

(Wholesale lots available
to dealers)

L ]
Mineral lists not available.
Special requests and
desiderata invited.

11260 E. CENTER
AURORA, COLORADO 80010

(303) 3606-0092

(By appointment only)

[ he Mineralogical Record




120 GEARY STREET
FOR THE (between Grant Avenue & Stockton Street)
DISCRIMINATING SAN FRANCISCO, CALIFORNIA 94108
COLLECTOR OF (415) 391-2900
FINE MINERALS OPEN MONDAY THRU SATURDAY 10-8
AND FOSSILS CLOSED SUNDAY

Mineral World

MINERAL WORLD'S
MEZZANINE GALLERY
OF MINERALS IS NOW
OPEN FOR VIEWING —
WE HAVE MANY FINE

QUALITY MINERAL

SPECIMENS ON DISPLAY

at 120 Geary Street (Between Stockton and Grant).

Specializing in fine quality mineral and fossil specimens
for beginning, intermediate, and advanced collectors.

PLEASE INCLUDE AMONEY 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 ARENOT COMPLETELY SATISFIED.

COMPLETE BIMONTHLY PRICE LIST AVAILABLE ON REQUEST




CHANCE IN
NEW CANAAN =

As my move o the country becomes
more and more imminent, I think of the
many visitors to my office in New York
who have never managed the trip to New
Canaan. This will be the last chance to see
my vast stock easily.

Remember, fine specimens cannot be
denied whether they be in London, Paris
or New Canaan, Connecticut.

Mineralogist
Lawrence H. Conklin
Office and Showroom P.O. Box 61
2 West 46th Street New Canaan. Conn.. 06840
New York. N. Y.. 10036

NTp—. 203)966-5215
o (Price Lists Available) ‘ 17060-0215
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