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notes from the

EDITOR

BACK ISSUE SALE

We have never done this before, but here goes: For the months of
November and December only, i.e. until the end of the year, we will
be giving an automatic discount of 20% off on all back issue
orders.

Why? Because we want 1o encourage people to build their sets
of back issues. It helps to preserve the magazine, and 1t increases
the distnibution of mineralogical information, in keeping with our
mission. Each issue of the Mineralogical Record s carefully
crafted 1o be a permanent reference work of lasting value. Thus an
1ssue from several years ago can prove to be of as much value to
you as the latest one. The Christmas season is a good excuse to
stock up, either for yourself or on behalf of another collector. Or
buy the issues for donation to a public library and receive a tax
deduction (in the U.S., at least). In any case, there is no better time
than right now to acquire some of these issues before they sell out

To help you choose we are publishing in this issue, on pages
475480, the complete listing of all back issues and reprints which
are still available. We don’t run the whole thing like this very often,
s0 here again it i1s a good time to review your own holdings and
take advantage of this opportunity to fill them out.

You can FAX your credit card order to the Circulation Manager
at 520-544-0815 (Visa or MasterCard only). If you order ten issues
or more, postage is free (surface mail), to anywhere in the world

LEATHERBOUND PERLU ISSUE

There are still some copies left of the leatherbound edition of our
recent special 1ssue on the mines and minerals of Peru. (Our imtial
ad had the wrong area code for fax and phone orders.)

Leatherbound special issues are a separate kind of collectible
publication; we’'ve i1ssued several in the past (Mont Saint-Hilaire,
Arizona I-V, Michigan Copper Country, Yukon Phosphates, Min-
eral Books, The History of Mineral Collecting ). Previous editions
have all sold our within a few months, so if you want one, please
order immediately.

The leatherbound special issues are all bound in a reconstituted
100% leather material called Lexohvde, which is textured like
leather and even smells like leather (but doesn’t cost $50 to $100
per book!). It 1s particularly worth noting that these hardbound
copies consist of sewn signatures (nested, folded sheets), rather
than cut-and-glued “perfect” binding used for the regular softcover
run. This type of sewn binding costs more but is the ultimate in
durability.

You can FAX your credit card order, while supply lasts (only
300 copies total were prepared) to the Circulation Manager at 520-
544-0815 (Visa and MasterCard only). The price is $49 per copy
plus $1 shipping. It makes a nice Christmas gift, too.
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WULFEN

Up 1o now our Antiquarian Reprint Sernies has reproduced
limited hand-made editions of nine rare and beautiful old mineral-
ogical works most sought after by wealthy book collectors. We
usually include some English translations and commentary where
appropniate; we carefully reproduce the color mineral illustrations,
printing the book on 100% cotton paper that will never deteriorate
like wood-pulp-based paper, and then we have the copies hand-
bound with a genuine calf-skin spine (not reconstituted leather as
on our leatherbound special magazine editions). The color plates
are reproduced by high-fidelity color xerography directly from the
original old plates, so we also have to locate copies which we can
use to reproduce. Naturally all this handwork 1s expensive, but very
few people could ever do it themselves, at any price, so we feel we
are providing a service. We also use the Antiquarian Reprint Series
as a fund-raiser, adding on an increment (tax deductible) to support
the Record Library, which in tum ennches the magazine and aids
research down the road. Bottom line: the money goes for a good
cause. And | don’t know of anyone who ever resold one of the
Antiquarian Reprints for less than he paid.

Now, after two years since the last entry in the series, we are
finally ready to i1ssue Antiquanian Reprint no. 10. The subject is one
of the most famous and most desired color-plate mineral books of
all ime: F. X. Wulfen’s original description of wulfenite. Wulfen
illustrated 46 specimens on 21 handcolored, engraved plates; most
of the minerals shown are wulfenite, plus a few of the other “lead
spars” such as cerussite and pyromorphite, all from the Bleiberg
disinict in Austna.

For this edition we first had to locate two copies to reproduce:
one of the 1785 German-language edition (loaned by Herb Obodda)
and one of the 1791 Laun edition (already in the Record Library).
Both editions have identical plates, but we wanted to reproduce
both texts, for the sake of completeness.

Since neither edition 1s very readable in antique German,
difficult in spots even for a native speaker, and Latin (even worse),
we decided to have the entire 26-page introduction translated into
English. This tough job was ably carmied out by Quintin and
Willow Wight, with the assistance of Marga Abear, Lt. Col. John C.
Bauer (RCAF, retired) and Jeffrey de Fourestier. The result gives a
fresh insight into Wulfen's personality and analytical techmques.
and his knowledge of mineralogy

Next, because Wulfen's life has not been recounted in any detail
in English publications up to now, we arranged for the preparation
of a biographical sketch by bibliographer Curtis Schuh. Curtis was
aided by the discovery of an extremely rare contemporary biogra-
phy of Wulfen published in 1810 (in German, of course). In fact, it
is so rare that we decided to append a complete facsimile reprint of
it, including a fine portrait of Wulfen, just to save it from oblivion
for possible use by future biographers.

In addition to the translated introduction and the biography,
there 1s also an introduction to the new edition in which | review
Wulfen's discoveries, techniques, and place in mineralogical his-
tory. In all, there is plenty to read that i1s in English.

Finally, the attractive binding with calf spine is designed to
display nicely by itself, on the bookshelf, or perhaps even in a
display case with a collection of wulfenite specimens.

This reprint, translation, biography and commentary on Wulfen's
Ireatise on Carinthian Lead Spars (we just call it “Wulfen™), is
available in exchange for a donation of $290 to the Record Library
(add $10 for airmail shipping outside the U.S.). Copies must be
ordered directly from the editor, Mineralogical Record, 4631 Paseo
Tubutama, Tucson, AZ 85750. Fax orders will be accepted at 520-
299-5702 (Visa and MasterCard only). The edition is limited to
150 numbered copies. Contact me immediately to guarantee
getting a copy before they are sold out.
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BARITE AFTER PARALSTONITE,
A NEw PSEUDOMORPH
FROM CAVE-IN-ROCK, ILLINOIS

Carl A. Francis, David E. Lange, Lawrence C. Pitman,* William J. Croft
Harvard Mineralogical Museum
24 Oxford Street
Cambnidge, Massachusetts 02138

Ross C. Lillie
North Star Minerals
71249 Woodlore Drive
West Bloomfield, Michigan 48323

A new type of pseudomorph occurs as white hexagonal
crystals to 2 mm in length associated with brown calcite
from a new find on the Bethel level of the Minerva No. 1
mine near Cave-in-Rock, Hardin County, Illinois. They
are replacement pseudomorphs of barite after paralstonite
which formed late in the mineral paragenesis.

INTRODUCTION

The Southemn Illinois fluorite district has been an important
domestic source of commercial fluorite for more than a century and
1s a prolific source of fluorite crystals and cleavages for collectors,
schools and museums. Other minerals typical of Mississippi Valley
type deposits such as calcite, galena and sphalente are common
throughout the district. The Minerva No. | mine near Cave-in-
Rock has been the premier specimen producer in recent years. Nol
only has it yielded beautifully color-zoned fluorites, but also an
interesting suite of barium and strontium minerals including
alstonite, barite, benstonite, paralstonite, strontianite and witherite
Of these, alstonite and paralstonite are by far the rarest. They occur
as small, inconspicuous, colorless hexagonal dipyramids which
cannot be visually distinguished from each other.

In May of 1995 one of us (RCL) obtained a baich of calcite
specimens from a new pocket in the Minerva mine. Associated
with the calcites are 1 to 2-mm white crystals, the morphology of
which strongly resembles that of alstonite and paralstonite (Figs. |
and 2). When an X-ray powder pattern failed to venify this tentative
identification an investigation was undertaken which conclusively
demonstrated that they are replacement pseudomorphs of strontian
barite after paralstonite.

*Deceased
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GEOLOGY

Ihe geology of the Southem lllinois fluorite district 1s well
studied. Grogan and Bradbury (1968) give an excellent review. We
are unaware of published studies specific 10 the Minerva No. |
mine, but Lilhe ( 1988) gives a lucid explanation of the deposits and
makes frequent reference to Minerva mine minerals

The Minerva No. | mine, located in the NW '/, of the SI of
Section 24, Township 11 S., Range 9 E., about 5 miles north of
Cave-in-Rock, is typical of the mines in the Cave-in-Rock district
which exploit fluorite orebodies that have replaced limestone
horizons. In contrast, the older mines at Rosiclare exploited fluorite
oreshoots in vertical calcite veins. Several Mississippian-age lime
stone beds were consistently susceptible to replacement throughout
the district. These ore hornizons are named for the overlying
impermeable sandstones, against which the mineralizing waters
ponded, allowing them 10 react with the limestone and form
orebodies. The Minerva mine produced ore from the Bethel,
Levias, Rosiclare and Sub-Rosiclare levels. Dunng pillar robbing
in a previously mined area on the Bethel level, a pocket of calcite
crystals was encountered. Cleaming the brown, oil-soaked calcite
specimens liberated a small quantity of loose, millimeter-size
crystals and crystal groups of an unknown white mineral mixed
with fragments of calcite, fluorite, marcasite and black bits of a
hydrocarbon, all of which had been loosely attached at the base ol

443




Figure I. Barite pseudomorphs after paral-
stonite on calcite from the Minerva No. 1 mine,
Cave-in-Rock district, Hardin Co., Illinois. In-
dividual crystals are about 1 mm in length.

the calcite crystal groups. The paragenetic sequence 1s: calcite —
etched purple fluorite — white unknown. Doubly terminated single
and twinned blades of marcasite are a notable associale because
marcasite is quite uncommon in the Southemn [llinois fluorite
deposits (Lilhe, 1988). The marcasite crystals are unattached, so
their place in the crystallization sequence cannot be determined
The paragenetic position of the hydrocarbon 1s also ambiguous
The studied matenal is preserved in the Harvard mineral collection
under catalogue number 134064 and in the R. C. Lillie collection.

Although the original descriptions (Roberts 1978, 1979) do not
mention the underground location where type paralstonite was
collected, we suspect it was also on the Bethel level However, we
are confident that this 1s a distinctly different occurrence because
benstonite and sphalenite which are associated with type paralstonite
are completely lacking in this paragenesis.

ANALYTICAL INVESTIGATION

Mineral identification begins with the direct and seemingly
simple question, “What is it?” In the case of pseudomorphs we also
ask, “What was 117" Finding answers 1o these questions involved
the methods and instrumentation described in the following para-
graphs. The results obtained are discussed in the succeeding
section.

An attempt was made to identify the mineral optically by spindle
stage methods but this gave poor results and was abandoned.
Similarly, an attempt was made to measure the apical angle of the
hexagonal dipyramid on a two-circle gomiometer but the specimen
failed 1o give usable reflections. X-ray powder diffraction (XRD)
data were then collected from smear mounts using a Scintag 2000
automatic powder diffractometer. Data were reduced on-line using
Scintag’'s DMS system of programs.

A specimen was affixed to an aluminum stub and coated with
carbon for observations with a JEOL model 840 scanning electron
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Figure 2. Scanning electron microscope image
showing the hexagonal dipyramid termination
of a pseudomorph. Note the characteristic stria-
tions perpendicular to the c-axis on the “prism”
faces. These striations can be used to distin-
guish paralstonite from calcite.

microscope equipped with a Noran Li-drifted silicon detector and
controlled with PGT electronics and software for semiquantitative
chemical analyses

To obtain quantitative chemical analyses specimens were em-
bedded in epoxy, ground flat to expose a cross section, polished.
and coated with a conductive layer of carbon. Backscattered
electron (BSE) images and quantitative wavelength dispersive
(WDS) analysis of both barite and paraistonite were made using a
Cameca MBX electron microprobe equipped with a Noran TN-
5502 energy dispersive system (EDS) and a TN-1310 automation
system operating at 15 kV with a 15-nanoampere, 16 x 16
micrometer beam. Dolomite was used for the Mg standard, calcite
tor Ca, rhodochrosite for Mn, sidente for Fe, celestine for Sr, barite
for Ba, and anhydrite for S; CO, was calculated by difference.
Average analyses for two samples are reported in Table 1. Mg, Fe
and Mn were sought but not detected in either mineral

DISCUSSION

The imitial X-ray expenniment yielded an excellent pattern with a
superficial resemblance to paralstonite. However, a close compari-
son showed that it did not match the reference pattern for paralstonite
or any of the other common species known from the district. A
computer search-match routine pointed to the rare mineral
avogadnite, KBF,, which is an improbable species in this geochemi
cal environment, but an interesting identification because avogadrite
has the same crystal structure as barite. The unit cell of avogadrite
1s smaller than bante but larger than celestine which led 1o the
conjecture that the unknown mineral may be an intermediate
member of the barite-strontianite solid solution series. The X-ray
data were indexed and the unit cell refined using the computer
program LCLSQ (Bumham, 1993). The results: a = 7.051(2), b =
8.686(6), ¢ = 5.440(3) A, V = 333.2(4) A’, indicate barite with
strontium substituting for about one-third of the barium. The
inconsistency of this identification with the hexagonal-dipyramidal
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Table 1. Electron microprobe analyses (in weight %).

Paralstonite Barite

Sample 2-1 2-2 I-1
a 6 .

# analyses

CaO S 16.25 16.17 1.70 1.52 1.55
SrO 1.01 686 10.13 - 10.31 10.18
BaO 35 4721 46,70 5061 4952 4942
SO 37.51 37.00 36.80
CO.* 2067 2953 30.27

Total 100,00 10000 10000 9995 09938 9835 9795

Mineral formula on the basis of one cation

Ca 0445 0436 0437 0066 0020 0060 0.062
St 0092 0.102 0,100 0213 0.124 0221 0.219
Ba 0463 0463 0462 0721 O08S6 0718 0719
S 1.023 0977 1.028 1.026
& 1011 1.008 1.044

*By difference

Figure 3. Scanning electron microscope image
at 2000x of the surface of a psendomorph
which is a druse of tabular barite crystals in
fine and coarse sizes.

morphology of the crystals led to our recognition of these as
pseudomorphs. Re-examination of the specimens under the bin-
ocular microscope showed that many of the crystals contamn
colorless, transparent cores. This matenal was proved to be
paralstonite by XRD. Thus the specimens are a new kind of
pseudomorph, barite after paralstonite.

The SEM data supported the XRD identification of the white
mineral as barite. The photographs clearly illustrate the polycrys-
talline nature of the sample, which 1s expected of a pseudomorph.

Fi:f Mineralogrcal T :“ Niwvemiber Jrlt'l ember, [9Y

Figure 4. Backscattered electron image at 100x
of a vertical section through a psendomorph
showing a homogeneous core (gray) of paral-
stonite partially replaced by bright white bar-
ite. Specimen is 1.0 mm in length.

I'his readily explains why the optical results didn’t make sense and
why gomometnic measurements were impossible. Also the tabular
crystal habit (Fig. 3) is typical of barite. The semiquantitative EDS
analyses of the bante showed strontium and minor calcium as well
as barium and sulfur which 1s consistent with the composition
inferred from the X-ray results

The BSE image (Fig. 4) shows that the specimens consist ol
paralstonite which has been replaced by barite. The spectacular
texture demonstrates that replacement began at the surfaces of the
paralstonite crystals and proceeded inward. In most cases the
replacement 1s not complete and the remnant paralstonile can be
easily dissolved in dilute hydrochlonc acid ywelding a fragile bante
epimorph after paralstonite

The paralstonite analyses (Table 1) are similar 1o that reported
by Roberts (19758, 1979). This occurrence 1s shghtly more strontian,
containing ~7 weight % SrO. Both are thus members of a sohd
solution series with olekminskite, Sr(5r,Ca,BayC0O,),, which was
described from the Kedrovy) massif, Aldan Shield, Sibena, Russia,
by Konev er al. (1991). Numerous point analyses on three different
crystals show that the paralstonite cores are unzoned

As inferred from the unit cell refinement and consistent with the
EDS analysis, the barite is a strontian variety. In sample | (see
Table 1), fine (#1-1) and coarse (#1-2) textured vaneties were
observed in BSE images, and analysis showed them to have
significantly different strontium contents. Sample 2 i1s a fine
textured high-strontium vanety. Both vaneties are much ncher n
strontium than the range of compositions reported by Park and
Ghosh (1974) for pnmary bedded, colloform and disseminated
barite from the Minerva mine

Replacement of paralstonite by banite 1s consistent with barite
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being a late (probably the last) mineral to form in the Cave-in-Rock
paragenesis (cf. Hall and Friedman, 1963; Richardson and Pinckney,
1985). Furthermore, barite pseudomorphs after witherite are known
from the Minerva mine, and barite pseudomorphs after celestine
were described by Lillie (1988) from the nearby Annabel Lee
mine.

The pseudomorphs may easily be distinguished from the origi-
nal paralstonite by their opaque white appearance. Paralstonite, in
contrast, is colorless and transparent. It is frequently observed as
cores in broken pseudomorphs. An acid test 1s not rehiable to
distinguish the pseudomorphs from paralstonite because unreplaced
remnants of paralstonite, which effervesces vigorously, may still be
present. The hexagonal (vs. rhombohedral) morphology and espe
cially the characteristic stniations perpendicular to the axis of
elongation distinguish both the pseudomorphs and the paralstonite
from calcite, but not from one another.
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Collector Profile

EDWARD R. SWOBODA

Wendell E. Wilson
Mineralogical Record
4631 Paseo Tubutama

Tucson, AZ BS5750

In each age a handful of mineral collectors go beyond the
normal, traveling farther, making more important
discoveries, building greater collections, and simply lasting
longer at it than their contemporaries. Ed Swoboda is one
of those, a collector whose name and exploits and
collections are known or heard of by almost every
connoisseur of minerals.

INTRODUCTION

Although he virtually never displays at mineral shows, Ed
Swoboda built a fabulous personal collection and has worked at
many of the most famous mineral localiies in the world. He
doesn 't give shde lectures, either, and 1s generally rarely seen and
hard to find. But sooner or later the serious mineral collector will
run into him or hear about him, or will have the opportunity to
marvel at some superb specimens that once were his. White-haired,
tim and fit at 8O, this quiet, dapper, native Californian stull
manages to leave his field-collecting long enough to attend the
Tucson Show each year. He doesn’t stay long, though: the busy,
crowded halls and aisles of the show are not really his favorite
place. He 1s happiest out in the solitude of remote localities,
enjoying the excitement of the hunt for fine mineral specimens.

EARLY YEARS

Ed Swoboda was bomn in California in 1917, and by the age of
eight was already pestering his father to take him on mineral-
collecting field tnps. On that first excursion in 1925 he collected
bright green olivine fragments from a basalt at Amboy Crater in the
Mojave Desert.

Around 1930 Ed met Peter Bancroft, who was about a year older
and equally caught up in the fever to collect minerals. (Bancroft
later became a prominent author and collector as well.) They
teamed up to work several local mineral sites, including the Gniffith
Park calcite crystal occurrence, the Eagle Rock gypsum deposit,
and the now well-known barite crystal occurrence at Palos Verdes.

On other occasions Ed traveled with his family to vacation in a
back-country cabin south of the Rincon pegmatite distnct in San
Diego County. Among his discoveries there was a fine pocket of Figure I. Ed Swoboda
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Figure 2. Jeremejevite crystals to nearly 5 cm from the
Cape Cross pegmatite near Swakopmund, Namibia.
World’s best for the species. Swoboda collection, now in
the Houston Museum of Natural Science; Harold and
Erica Van Pelt photo.

Figure 3. Crocoite crystals, 11 cm, from the Adelaide
mine, Tasmania. World’s best for the species. Swoboda
collection, now in the Houston Museum of Natural
Science; Harold and Erica Van Pelt photo.

Figure 4. Topaz crystal, 18 cm, from the Xanda
mine, Virgem da Lapa, Brazil. Swoboda collec-
tion, now in the Houston Museum of Natural
Science; Harold and Erica Van Pelt photo.




Figure 5. Turquoise pseudomorph after glau-
berite crystals, 3.8 cm, from Mina, Nevada.
Swoboda collection.

Figure 6. Cuprian smithsonite pseudomorphs
after cerussite, 5 cm, from Tsumeb, Namibia.
Swoboda collection.

Figure 8. Native bismuth crystal group, 7 cm,
from Schneeberg, Saxony. Swoboda collection,
now in the Houston Museum of Natural Sci-
ence; Harold and Erica Van Pelt photo.

Figure 7. (above) Spangolite crys-
tals to 1.6 cm on atacamite, from
the Copper Queen mine, Bisbee,
Arizona. Swoboda collection, now
in the Houston Museum of Natu-
ral Science; Harold and Erica Van
Pelt photo.




twinned epidote crystals up to 5 cm each. Soon Pete Bancroft was
joining him for 10 to 12-mile hikes through the Rincon pegmatite
country prospecting for minerals. Among their most memorable
finds was a pocket yielding several hundred pounds of transparent,
pale smoky quartz crystals. Some were doubly terminated, and
many carried attractive, bright green, prismatic epidote crystals
attached to the faces. The biggest quartz crystal in the pocket was
a 200-pound giant, but when it broke loose it took off rolling down
a steep slope to a dry river bed, arriving in fragments. One of the
broken chunks which Ed traded to Grieger Minerals in Pasadena
was subsequently cut into a flawless 5-inch sphere.

In 1934 the benitoite deposit in San Benito County was relocated
for mining. The renewed activity at the mine encouraged Ed and
Pete to spend two weeks of every summer vacation there from
1935 to 1939. After examining the natrolite veins in the open cut,
they decided to concentrate their work on the dump. They collected
every chunk of serpentine matrix with “bumps”™ under the natrolite
layer; the assumption was that later treatment in acid would reveal
the “bumps™ as crystals of benitoite and neptunite, an assumption
which proved wonderfully true. On most trips they packed out over
a hundred pounds each of specimens.

Ed took classes at Long Beach Jumior College (now Long Beach
State College) for a couple of years, but dropped out in 1937. He
was convinced that the war brewing in Europe would eventually
involve Amernica, and that was sure to mean being drafted into the
military. Before that happened, he wanted to take a long-dreamed-
of trip to mineral-rich Brazil, so he went to work in a Long Beach
grocery store and saved his money.

BRAZIL AND BEYOND

By 1939 Ed figured he had enough money put away for the big
Brazil tnp. He drove from Calitornia to Louisiana in a Model A
Ford, which he sold there for $50. and boarded a passenger
freighter for South America. Seventeen days later he debarked in
Rio de Janeiro, where he soon met a South African gold/diamond
miner who had workings in the interior. Ed signed on with him for
a six-week unpaid stint in the jungle. Riding the night train from
Rio to Belo Honzonte, they transferred to a narrow-gauge wood-
fired train to Diamantina, and from there traveled by car and on
horseback to the mining camp a few miles outside the town of
Dattas. There he worked as a hoist operator, helping to carefully
expose bedrock conglomerate showing fascinating rivulets of
bright yellow placer gold and occasional pockets of gem-grade
placer diamond crystals. On Sundays, his day “off,” he prospected
the surrounding hills and found nice pockets of transparent,
rutilated quartz crystals.

In 1941 Ed, sull in Brazil, was on a year-and-a-half expedition
into the Matto Grosso jungle along the Paraguay River and is
tnbutanes. While there he heard many stones, including that of a
poor, itinerant miner who described finding heavy, gemmy, dark
blue crystals of what was surely sapphire while panning for gold
near the headwaters of the Juaru River far upstream. Before that
trail could be followed up, however, Ed leamed through the BBC
radio that Amenica had officially entered the War, and all Amernican
men of military age were to report in.

Rather than retum to the United States to repont for service, Ed
reported to the U.S. Embassy in Rio de Janeiro. He was promptly
assigned to work with an incoming team of geologists from Wash-
ington, DC whose job it was 1o set up camp in the interior and prospect
for strategic minerals. The team, led by William Pecora, worked for
six months on the San Jose de Tocantins nickel deposit (gamierite
with chrysocolla) in the state of Goiaz. For Ed it was a wonderful
opportunity to work under a gifted geologist who was later to head
the U.S. Geological Survey and serve as Secretary of the Intenor

.
Figure 9. Ed Swoboda in Brazil, 1943, with
117-pound beryl crystal now in the American
Museum of Natural History, New York.

Still in Brazil in 1945, Ed continued visiting important mineral
sites, especially pegmatites, and saw a wealth of new specimens
mined after the War's end. Tourmaline, spodumene. gamet and
beryl seemed to be coming out everywhere, along with rarer and
more unusual minerals. In Sdo Paulo he found bright green,
sparkling octahedrons of zircon, and pseudomorphic leucite crys

tals to 12 cm in matrix. During one six-week period he spent all of

his ime digging and sifting altered schist in the Dom Bosco area,
looking for (and finding) a great pile of golden topaz crystals, plus
two blue-green euclase crystals and a nice pocket of hematite
crystals to 3 cm.

Ed returned again and again to Brazil, making discovery after
discovery. Some of the highlights include: 25-cm phantom quartz
crystals with muluple chlorite phantoms; extremely fine Japan-law
quartz twins to 45 cm (!); o separate finds of anatase crystals on
matrix, blue and gray-black, and up 10 2.5 cm; the famous Lavra
Rica discovery of clear quanz crystals with pyrite pyritohedrons
floating inside; sceptered tourmaline crystals (pink stem and green
termination); single, gemmy axinite crystals to 10 cm: euclase in




gemmy, thick, stubby, bright lemon-yellow crystals to 3 cm;
lazulite crystals to 7.5 cm, some yielding 5-carat cut stones; and
fabulous brazilianite crystals to 10 cm, which have never been
equalled. (When | visited the brazihanite locality near Linopolis in
1972, it was collapsed and overgrown, but the locals still remem-
bered “Senor Edoardo,” the Amernican who dug specimens in 1945
and 1946.)

Naturally, to pay his way in Brazil, Ed developed a business
focussed on the buying and selling of mineral specimens and
cutting rough. He sold mostly to Amencan dealers and to important
institutions such as the American Museum of Natural History in
New York, the Harvard Mineralogical Museum, the Philadelphia
Academy of Science, and the Smithsoman Institution. Well-known
dealers such as Ward’s, Schortmann’s, Hugh Ford and Arthur
Montgomery carmned his specimens to the collector market. Ed also
became half-owner and operator of The Beach Club on Copacabana
Beach in Rio, the first American-style restaurant in Brazil, featur-
ing a soda fountain and short order fare.

The years 1948-1949 found Ed in Mexico, mining blue-base fire
opal and loose titamite crystals that ywelded clean, brnight, pale
yellow 1o coffee-brown cut stones up to 1.5 cm, and pink clinozoisite
crystals to 2 cm. Moving on, he passed through French Equatonal
Africa where he mined dioptase crystal specimens, then Northern
Rhodesia to mine for amethyst crystals along the Zambezi River,
then onward into Madagascar, where he dug up gemmy, dark green
grandidierite crystals to 6 cm In gneissic matrix.

Other countries where Ed has self-collected specimens or pur-
chased matenals include Angola (cobaltocalcite, copper minerals),
Austraha (dyscrasite, opal, copper minerals, johannsenite), Bolivia
(apatite, cassitente, creedite, phosphophyllite, vivianite), Burma
(corundum, olivine, danbunite, spinel), Chile (proustite, copper
minerals), Colombia (emeralds, panisite), Japan (axinite, stibnite,
quartz), Kenya (ruby), Mozambique (tourmaline, columbite, her-
denite, microlite, beryl), Namibia (beryl, milarite, topaz, jereme-
jevite), Peru (pyrite, rhodochrosite), South Africa (sperrylite),

Turkey (diaspore, tourmaline), Uruguay (amethyst, citrine, agate),
Venezuela (gold), and Zimbabwe (alexandrite, apatite, beryl and
topaz). Of course, this list is not comprehensive

In a rare digression into archeology (perhaps “treasure hunting”
would be more accurate). Ed mounted an expedition to Lake

Guatavita in the Colombian Andes to dive for ancient Indian gold
objects. During Pre-Columbian times, such treasure had been
thrown into the lake for generations as part of religious rituals. In
conjunction with the Colombian Department of Anthropology Ed
spent several weeks working with a professional diver; they
searched the lake bottom for precious metal objects using illumi
nated underwater metal detectors, and came up with a number of
interesting finds.

CALIFORNIA AND MEXICO

Back home in Califormia, Ed purchased the Stewart, Tourmaline
Queen and Pala Chief pegmatite mines in 1967, all of them located
in the famous Pala district of San Diego County. The Stewart mine
at that ime was known primarily as a producer of lepidolite; but Ed
mined into pockets rich in beautiful pink tourmaline. In 1972 at the
Tourmaline Queen mine (mined with partner Bill Larson, under the
company name of Pala Properties International) they hit the most
famous tourmaline pocket in California history: the fabulous “blue
cap” pink elbaites with blue terminations, in crystals to 20 cm,
some with beautiful pink beryl crystals attached

In 1973 nt was back 1o Mexico, on an expedition 10 revive the
Amelia mine at Boleo, in Baja California, as a source for boleite
and cumengite. They sunk a 550-foot inclined shaft and hit pay

dirt, bringing out hundreds of beautiful crystals and matnix speci-
mens.

Back in California again the following year, Ed reopened the
Himalaya mine in San Diego County, an operation which is sull
yielding fine specimens through Pala International.

Ed’s most recent successes have been in Mexico. In 1982 he was
involved in mining at the Ojuela mine, Mapimi, which yielded a
fabulous pocket of purple adamite crystals to 6 cm, on matrix.
These specimens (like many of Ed’s other discoveries) remain the
standard for the species. One of his longest projects began in 1989
at the San Francisco mine in Sonora. For several years he super
vised the sinking of a 1,600-foot inclined shaft positioned so as to
intersect the secondary lead orebody right where the best orange
wulfenite and mimetite had been found many years carlier. After
years of digging they finally cut into the vein, and fabulous
wulfenite specimens soon decorated the motel sales room of Ed’s
partner, Wayne Thompson, at the Tucson Show.

HIS COLLECTIONS

As might be expected, Ed accumulated a fabulous personal
mineral collection (actually several collections) as a result of his
life of digging and dealing. In the mid-1960°s, under financial
stress, he sold his first mineral collection to Califormia collector
John Jago Trelawney. Much of Trelawney’s collection later went 1o
the Smithsoman Institution, where | remember seeing drawers full
of California tourmaline come in for cataloging in 1972

In the early 1970°s Ed began 1o build a second, more sophisti
cated collection. This time. an entrée into the collection of Arch
Oboler (an interesting higure, incidentally, in the history of science
fiction) in San Fernando Valley gave him a jump start. After two
years of hard negotiations, several of Oboler's finest pieces were
acquired and became the nucleus of an extraordinary assemblage
of world-class cabinet-size display specimens. By 1982 it num
bered 245 carefully chosen “killer” specimens which probably
constituted the finest private collection of large display specimens
in the country at that ime. At the same time, Ed was also building
collections of competition-quality “miniatures™ (less than 2 inches
square), “thumbnails™ (under | inch square), and “rough-and-cut.”
The latter consisted of maiched pairs of fine natural gem crystals
and cut stones of the same species and color

The value of the cabinet collection grew to alarming proportions
over the years, and eventually Ed’s limited personal finances could
no longer pay for the acquisition of specimens fine enough to fit in
with those already owned. Security became another worry, which
seemed to be solved for a tme when Dr. Richard Jahns at Stanford
Umiversity graciously constructed some beautiful display cases in
the Branner Library to house the collection on loan. However, as
luck would have it, one of the glass shelves shipped 1ts fasteners on
one end and collapsed, destroying the world’s best Washington
State realgar and damaging a couple of other important pieces. I
such a thing could happen without provocation, what would
happen duning the next big Califorma earthquake’ It was time 1o
sell the collection and stop worrying about 1t

And so it was that, at the 1982 Tucson Gem and Mineral Show
a friend pointed out wealthy collector Perkins Sams sitting in the
opulent dining salon of the Desert Inn Motel, cating lunch with
former Smithsonian curator Paul Desautels. Ed approached Sams,
discussed the situation with him, and a short ime later the sale was
concluded

Perkins Sams, with the help of Desautels, went on to buy up
other important collections in an effort 1o accumulate quickly the
finest collection obtainable. Sams was in the oil business, however,
and when that industry ran into trouble a few years later, he sold his
entire collection (including the Swoboda collection, its solid core)
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Figure 10. (above) Milarite crystals
to 2 cm, on matrix, from Rossing,
Namibia. Swoboda collection; Rock
Currier photo.

Figure 12. (right) Proustite crystal
group, 7/ cm, from the Dolores mine,
Chanarcillo, Chile. Swoboda collec-
tion, now in the Houston Museum of
Natural Science; Harold and Erica
Van Pelt photo.

Figure 13. (below) Hopeite crystal
group, 18 cm, from the Broken Hill
mine, Zambia. Swoboda collection;
Rock Currier photo.

Figure 11. (above)
Valentinite
crystals to 1 cm,
from Tatasi,
Bolivia. Swoboda
collection; Rock
Currier photo.




Figure I4. “Blue-cap” elbaite crystals to
about 10 cm, from the Tourmaline Queen
mine, California. Swoboda collection, now
in the Houston Museum of Natural Science:
Harold and Erica Van Pelt photo.

Figure 15. Scheelite crystal, 16 cm, from the
Taewha mine, southcentral Korea. World's best
for the species. Swoboda collection, now in the
Houston Museum of Natural Science; Harold
and Erica Van Pelt photo.




to the Houston Museum of Natural Science in 1984, and there 1t
may still be seen (although the Swoboda specimens are not
identified specifically).

While contemplating the sale of his display collection, Ed
became interested in a more affordable specialty: pseudomorphs.
Normally one thinks of pseudomorphs as being rather dull cunosi-
ties, but Ed decided to pursue them in the fashion of a connoisseur,
acquiring the very best, most displayable examples in the most
attractive colors and habits, carefully tnmmed and expertly mounted.
His count is now over 300 such specimens, and with these he
surely possesses the world’s premier collection of pseudomorphs
His favorite pieces include an 8-cm cluster of fire opal after
glaubente (Austrahia), bright green cupnan smithsonite after 2-cm
cerussite crystals (Tsumeb), a 19-cm silver after dyscrasite (Bo
hemia), and many examples of chrysocolla, azurite and malachite

replacing each other, just to mention a few. He has examples of

pseudomorphism by chemical substitution, chemical subtraction,
chemical addition, paramorphism, encrustation, infiltration, and
even by replacement by the same species, a subsequent generation
unoriented to the onginal external shape.

STILL DIGGING TODAY

Ed Swoboda is still just as active in minerals, at the age of 80, as
he always was. The constant activity must be health-giving,
because he could easily pass for a man 10 or 20 years younger. You
can never be sure where to find him, but it will probably be in some
remote third-world mineral locality, miming and wheeling and
dealing for specimens in the daytime and sleeping in a simple tent
or primitive local hotel at night. He has a fine home in the Los
Angeles area. watched over by his lovely wife Kumja during his
absences. His discoveries these days ofien reach the market via his
friend and sometimes partner Wayne Thompson. But Ed is most
often following the call of that next big strike, somewhere. Judging
by past experience, | would be willing to bet money that he will
make that strike.

NOTE:

Readers interested in reading more about the detailed exploits of
Ed Swoboda will be pleased 1o know that this biographical sketch
1S but the introduction to a senies of Swoboda memoirs about his
life in pursuit of fine minerals. Watch future issues for installments.
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AN EARLY QUARRYING DISTRICT
ON MANHATTAN ISLAND

Lawrence H. Conklin
2 West 46th Street
New York, New York 10036

WWW . LHCY

LIS OO

Cambrian/Ordovician marble beds comprise much of the
northern end of Manhattan Island. Surface exposures of
this rock were exploited by the earliest settlers there in the
second half of the 17th century, and commercial quarries
were in operation by the late 18th century. The area
yielded mineral specimens before the year 1809 and was
recorded in print as an American mineral locality in
1812. Quarrying ceased in the 1840, but in its day the
Kingsbridge area was familiar to mineralogists and
collectors as a source of well-crystallized diopside, pyrite,
pyrrhotite, rutile, titanite, tourmaline and other minerals.

INTRODUCTION

| collected mineral specimens at Kingsbndge as a boy in the
1940°s. My interest in that locality was revived in 1994 during a
visit, to The Old Print Shop in New York City, where | purchased a
gquaint hittle drawing entitled Marble Quarry, “Kingsbridge.” N.}
in I819 (Fig. 2). Collecting these old glimpses of New York Ciry
the way it once was is one of my special interests; another is the
history of early Amenican mineral collecting. The drawing was
done with brush and ink and i1s of the school of Archibald
Robertson (1765-1835). Robertson opened the Columbia Academy
of Painting on Liberty Street in New York City in 1792, and this
picture is likely the work of a student at the Academy. The Old

Print Shop had other examples done in the same style, some by
other hands, showing vanious views in the city. The acquisition of
the drawing spurred me 1o explore the printed record 1o find oul
what could be leamed about marble and mineral specimen produc

non at Kingsbndge, and especially about the gquarry and the house
depicted in the sketch

HISTORY

Whereas a few locatnions in early New York City are recorded as

quarrying sites for building stone or road metal in the Manhattan
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Figure 1. Map of the New York City area
showing the Kingsbridge quarrying district at
the extreme northern end of Manhattan Island,
near the Harlem Ship Canal.
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Figure 2. *Marble Quarry, Kingsbridge, N.Y.
in 1819 A contemporary brush-and-ink ren-
dering. The house, built around 1810, was
owned in 1819 by the Bolton family and their
quarry shown at the left foreground was then
in full operation. The view is from the north-

east. Collection of the author.
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schist' (which, in earhier times, was called granite), no area was as
extensively exploited for quarmied stone as were the marble ndges

near Kingsbridge, at Manhattan Island’s northern tip. At least one
large mansion was constructed entirely of this rock around the year

“Blackwell’s island [in the East River, known for many years
as Welfare Island and called today Roosevelt Island| near Hurl-
gate, 1s a mass of rock, sismilar to that part of [New] York 1sland
opposite. A considerable part of the building stone used in the city
1S brought from the quames in the granite of this [167-acre]
island.” (Akerly, 1814, but written before 1808.) A former stable,
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now the headquarters of the Colonial Dames of America, con-
structed entirely of this rock in the year 1799, is a unique survival
on Manhattan or *York island™ near the East River at 61st Street. It
1s reasonable to assume that the building matenial for this structure
was transported from the Blackwell's Island quarries directly
across the nver.
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Figure 3. “Elgin Gardens.” In 1812, David Hosack had a
large collection of minerals, including many from the
Kingsbridge area, on public exhibit here. The site is
presently occupied by Rockefeller Center. Collection of
ine author.

845, and there may well have been others. Also produced were
numerous tombstones, many still visible in several places on the
island, funereal monuments, bunal vaults and so on. Lime for
mortar cement and plaster, always an important commodity, was
produced by several kilns in the distnict

This area was the first place recorded in the literature as a
distinct Manhattan Island mineral specimen locality. Indeed.
Kingsbridge is listed as one of only two specific Manhattan
localities in James Dwight Dana’s (1850) Catalogue of American
Localines of Minerals. The Kingsbnidge location was published as
a source of specimens in the year 1812 and was a mineral
collecting site before 1809

The marble industry was, apparently, well established in
Kingsbridge by the end of the 18th century and it can safely be
assumed that mineral specimen collecting there was not far behind
or, perhaps, even preceded the formal quarrying.

Significant private mineral collections were being assembled in
the city at thas ume, by purchase and by held-collecting. Around
1786, Samuel L. Mitchill, M.D. (1764-1831) brought 1o New York
City, from Edinburgh, one of the earliest mineral collections to
come to Amenca. David Hosack. M.D. (1769-1835) owned a large
collection of minerals which he opened to public viewing at his
famous “Elgin Garden,” established around 1804, at what i1s now
Rockefeller Center near Fifth Avenue and 50th Street. However,
the most important local devotee of minerals during this period was
Manhattan-bom, Archibald Bruce, M.D. (1777-1818). His publi-
cation The American Mineralogical Journal (New York, 1810
I1814), had a strong, positive influence on the science of mineral-

Hamiy N “oniember —{ by pmiber

Figure 4. Archibald Bruce, M.D. (1777-1818).
Acrylic painting by Susan Robinson, after an
engraving in the American Mineralogical Jour-
nal. Collection of the author.




Figure 5. *Jews’ Burying Ground,” near Chatham
Square in New York City, established around 1652.
Many of the headstones are of Inwood marble.

ogy and mineral collecting. Bruce built a very large collection
during his short life-span.

Jacobus Dyckman’s ancestors settled in New Harlaem (an
ancient village that existed for a ime on northern Manhattan)
around 1660. He added to his already large holdings of land there
by purchasing, in the 1790’s (according to H. D. Romer and H. B
Hartman in Jan Dyckman and his Descendants, New York, 1981),
“certain acreage to the north, including Marble Hill—a profitable
marble quarry.” The name “Marble Hill,” however, 1s modemn and
was invented by a real-estate developer in the year 1891 but, on a
map drawn for The Amencan Scenic and Historical Preservation
Society by Reginald Pelham Bolton in 1906, that appears in
Riverdale, Kingsbridge, Spuvten Duvvil, New York by Willilam A,
Tieck (1968), Bolton indicates a fairly large former marble quarry
on Marble Hill. According to the mapmaker it existed on land that
was once owned by Jacobus Dyckman.

Incidentally, a founding member and one-time president of The
Amernican Scenic and Histoncal Preservation Society was George
Frederick Kunz (1856-1932). Kunz was a gemologist and miner-
alogist with Tiffany & Co., and the pink variety of the mineral
spodumene was named Aunzite in s honor. As the founder and
longtime president of The New York Mineralogical Club, Kunz
organized and led many Club outings to the Kingsbridge area in
order to collect mineral specimens from the marble there

Proof that marble from this area was being produced during the
first quarter of the 18th century survives as a headstone in Trinity
churchyard, on lower Broadway at Wall Street, with the date 1723
still visible upon it. Other Kingsbridge area marble headstones in
the same churchyard are dated 1777, 1795 and 1796, and there are
many others perhaps older, judging by their weathered appearance,
whose dates and inscriptions have been entirely obliterated by time
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and the elements. By contrast, nearby headstones of the same
period, made of sandstone (called hrownstone) quamed in the
Connecticut River valley, are holding up much better

Remains of even earlhier Kingsbrnidge marble gravestones can be
seen today in the Jews' Burying Ground in lower Manhattan near
present-day Chatham Square. This is the earliest cemetery estab-
lished on the island, and it is likely that it originated in the vear
1652 with a grant of land by Peter Stuyvesant’s Council. Some of
the gravestones almost certainly date from the 17th century but
their inscriptions are long gone. In fact, some stones are so severely
weathered that they have shrunk to less than half their onginal size
and look much like melting ice cream pops. Considering their date
it is likely that these stones were obtained from surface excava-
tions, but early quarrying cannot be ruled out

By the year 1808, production of marble had become quite
extensive, as shown by a statement made by John Randel, Jr. in his
narrative, City of New York, north of Canal Street in 1808 to 1821
(Randel, 1864). “From 213th to 217th street the road [called at the
time the Kingsbridge road and now known as Broadway| passed
along the foot of the eastern slope of marble quarries.” This places
additional marble quarries in Kingsbridge, in the year 1808, on the
lands of the Dyckman family and elsewhere. The Dyckmans at one
time owned the largest single tract of land in the history ol
Manhattan and were honored by the naming of present-day Dyckman
Street, an important east-west thoroughfare that traverses their
former lands. Jacobus Dyckman lends his name to today’s Jacobus
Place on Marble Hill.

John Randel. Jr. (ca. 1780-1865). a surveyor, was responsible
for the field work that resulted in the historic “Commissioners
Map.” This map, published in 1811 and almost 8 feet in length, laid
out the current gnd pattern of Manhattan's streets. The commis-
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Figure 6. “Residence of Isaac Dyvckman. Kingsbridge,
N.Y. 18617 from Valentine, (1861). The house from
Figure 2 is shown here 42 vears later and from the
south-west. Collection of the author.

sioners, three gentlemen of the City, had been charged by the New
York State Legislature “10 lay out streets, roads and public squares™
in rural Manhattan (mostly north of 14th Street) and this they did,
virtually ignoring the natural topography of the island. Their map
1s generally considered to be the most influential in the history of
the development of the city.

Randel, who wrote his narrative in 1864, was but one year from
s death at the nme, and recollections of observations he made
almost 60 vyears previous must, therefore, be read with some
caution. It should be remembered that the streets he mentioned did
not yet exist in the year 1808 and he may well have also seen, but
did not record, the quarry on Marbie Hill claimed by Romer and
Hartman (1981) and also by Bolton in Tieck (1968).

The identification of the house in the sketch (Fig. 2) allows the
exact site of the depicted quarry to be determined. It was built
around 1810 and was pleasantly situated on the southern slope of
Marble Hill, 350 feet west of present-day Broadway, approxi
mately 200 feet from, and looking down on, two small udal creeks.
It was probably built by members of the Tison or Post families who
were heirs of Jan Nagel, a settler there in the year 1677. According
to Reginald Pelham Bolton, in his Washingron Heights. Manhanan,
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Its Eventful Past (1924), the house was purchased in 1516 by his
ancestors Curtis and John Bolton,” who were “the pioneers in the
marble industry, and alongside the High |Albany Post] Road,

opposite [350 feet southeast of] thenr Llurilm:-_’_ thes 1!11‘!11‘11 a

marble quarry

It 1s hikely that the gquarry already exisied in 1816 and that the
Boltons expanded the operation by, among other things, exploiting
the creeks that ran between the house and the quarry as a source ol
power for sawing the blocks of stone. For many years this
waterway was known as the Bolton Canal and then, later, the
Dyckman Canal until its obliteration by the Harlem Ship Canal n
the 1890°s. Tieck (1968) states that although the Bolions left in
1824, marble production continued in the area for some time under
the auspices of the Lambert family

The land records, which are sull preserved, show that the Posts

sold the property to George W, Hall and John C. Bolion in 1816
and that two years later George Washingion Hall transferred his
interest in the property to his partner John Curtis Bolton. It is
therefore probable that “Curtis and John Bolton™ were unwittingly
created out of John Curtis Bolton




Figure 7. “*Kingsbridge Ship Canal thru Lime-
stone N.Y. City.,” From an old glass lantern-
slide taken by Gilman S. Stanton circa 1893,
An historic photograph taken during the exca-
vation for the canal. The old house is barely
visible at top-center. What may be the remains
of one end of the former quarry, now filled with
water, can be seen at the far right. Courtesy
of Richard Hauck and the Richard Hauck
Archives.

Figure 8. A still later depiction of the old house
called, by this time, *“The Old Homestead Board-
ing House,” viewed from the south. The former
quarry site lies in the bed of the present Harlem
River. Photograph from New York Herald,
around 1905, Collection of the author.

Dyckmans purchased this “old yellow house™ and moved into 1t
in 1850, but by that time the quarrying of marble had ceased. The
house was, according to a description in Tieck (1968), of central-
hall type, of good size, 40 x 25 feet, with the hall measuring about
10 feet in width.

Figure 6 shows the Tison/Post-Bolton-Dyckman house, and
surroundings, as it appeared in 1861 when it was owned by Isaac
Dyckman. (Incidentally, this view from Valentine (1861) is repro-
duced by Kouvenhoven (1953) but is incorrectly identified.) What-
ever remained of the quarry by 1861 does not show in this view but
outcroppings of marble are prominently depicted in the fore
ground. The Dyckmans moved out of the house by the end of the
1860’s.

A view of the quarry site from Figure 2 (or what remained of it
by the year 1893) was photographed during the building of the
Harlem Ship Canal (Fig. 7). What may be at least part of the
quarry, reduced by this ime to a water-filled hole, can be seen at

462

the extreme nght in the photograph. The canal, 1in this vicinity,
followed the path of the old ndal creeks that had been exploited by
the Boltons almost a century earlier, and probably even earlier by
their predecessors.

When the United States Ship Canal” (now designated the Harlem
River) was completed in 1895 the remains of the old quarry were

"The Harlem Ship Canal is the largest excavation into the
marble beds of Manhattan. When 1t was opered to shipping in
1895, 550,000 tons of marble had been removed and an additional
5,000 cubic yards of the rock were used in the construction of
retaining walls. Many buildings on Marble Hill contain some of
this rock and a good deal of it was exported 1o Bayonne, New
Jersey for use in a breakwater there. In the early stages of the
excavation, in 1891, a mastodon tusk was uncovered, the only such
find on the island. It is preserved at the American Museum of
Natural History.




Figure 9. The same scene, approximately, as
shown in Figure 8 as it appeared on April 6,
1913 after the old house had been demolished.
From a hand-tinted, glass lantern-slide taken
by James . Manchester. Courtesy of Richard
Hauck and the Richard Hauck Archives.

obliterated by the water. The house, quite run-down by this time

and fit only for use as a boarding-house, was left very close to the
water's edge (Fig. 8). Ten vears later the rerouting of the Hudson
Railroad, along the bank of the canal, resulted in the destruction of
the house but increased the exposure of the marble (Fig. 9)

The construction of the Harlem Ship Canal cut off from Manhat
tan 1sland a piece of land approximately 52 acres in size. Thal
detached land, which includes some of the former acreage of the
Tison/Post/Bolton/Dyckman families and the remains of other
quarries on present-day Marble Hill, 1s sull, polincally, part ol
Manhattan although it 1s now physically attached only to the
Borough of The Bronx. The onginal upper boundary of Manhattan
iIsland was an east-west creek that ran somewhat to the north of the
northern slope of present-day Marble Hill and is now enurely filled
in

In a quaint work entitled Springs and Wells of Manharan and
the Bronx New York City at the End of the Nineteenth Centur
(1938). the author, James Reuel Smith, recorded his travels around
upper Manhattan during the years 1898 to 1901, and documented.,
with photographs, the few surviving natural sources of fresh water
Smith was almost certainly describing an abandoned quarry in the
marble, which by 1898 had become an ice pond, when he wrote

I'he [Isaac Michael, nor the previously mentioned Isaac, but
his nephew | Dyckman ice pond is about one hundred and fifty
feet north of the Seaman-Drake estate . [1t] 1s about three
hundred feet long by seventy-five feet wide and for the most
part is cut out of the solid natural rock. [alics added.] Heavy
trees and foliage and vines surround it, and | came within a

foot or two of walking into it over a bluff twenty-five feet
high!
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As final proof, Smith’s photograph of the pond (Fig. 10) looks
very much like many an abandoned, water-filled quarry that | have
seen over the years. If this was, indeed. a quarry, it yielded,
according to Smith s measurements, a lot of marble—more than
20,000 cubic yards! It was situated on land that is now occupied by
Columbia University's Baker Field

Archibald Bruce wrote, in his The American Mineralogical
lowrnal (1814a), a “Description of Some of the Combinations of
I'tanmium Occurmng withain the United States.” In it he descnbed
four specimens of Kingsbndge rutile which he owned and almost
certainly collected personally in the hield. He depicted one in an

-

u'r'l_l_‘I'LI"v-L'ti |‘|i.i[L' (f |E. £ 3) and wrole

'he above specimens are from the island of New-York
ey were found in the limestone rnidge which crosses the
island at 1s northermn extremity, near Kingsbndge. The lime
stone, which is primitive, has running through it in different
directions, veins from one to three or four inches thick
composed ol quartz, felspar, mica, and granular hime-stong
through which the oxide of Titamium 1s sparingly dissemi
nated. The quartz 1s of the feetid Kind, giving out an unpleas

ant odour on being fractured

In the same article Bruce wrote also of “Sihico-Calcareous Oxide

Tianmmum  (ntanite) and mentioned

Small brilliant crystals of a hght dove” colour, imbedded n
primitive carbonate of hme, from the marble gquarry al

Kingsbndge, Island of New-York

“The marble quarry” mentioned by Bruce as the source of his
specimens could have been the Bolton quarry pictured in Figure
although there were others in the Kingsbridge area producing
marble at the iime. The Bolion quarry was, apparently, the mosi

important. These sites were probably often visited by mineral

"The Editor has suggested that “dove  may have been a
typographical error for “clove,” since titanites are not usually dove
colored and a handwrnitten “cl” could be misread as a “d.” The
careful proofreading which i1s evident in Bruce's Journal makes

this conclusion, in my opimion, unhkely




Figure 10. The lsaac Michael Dyckman ice pond (for-
merly a marble quarry) as it appeared on June 29, 1898,
Photograph by James Reuel Smith. From Smith (1938).
Collection of The New York Historical Society.

collectors desirous of obtaining specimens to add to their cabinets

Unfortunately, no specimens known to be from the early quarries
can be positively identified today.

Kingsbridge was a favorite with other early physician/mineralo
gists, 100. In his Chymical Exercises (1819), Wilham James
MacNeven, M.D. (1763-1841) wrote extensively about the area

I'he himestone district adjacent to Kingsbridge is shown, by
the character of its minerals and the position of its strata, to be
chiefly prnmitive. The marble extends two or three miles into
the county of New-York [Manhattan|, and 1s the termination
of a range of pnmitive granular imestone [that at Kingsbndge |
1s stratihed, presenting an inchination to the south-east of from

sIXly 1o seventy degrees

He remarked that it was the only locality in the United States at
which could be found crystals of “white augite [diopside | in nearly
rectangular pnsms.” He also noted that “the limestone of Kingsbndge
embraces pyroxene, tremolite, mica, fetid quartz, oxide of tita-
nium, adulana. tourmaline and sulphuret of iron.” Samuel Robinson,
MD.. in his A Cataloeue of American Minerals With Their
Localines (1825), devoted a full page to Kingsbridge minerals, and
in 1842, Lewis Caleb Beck, M.D. (1798-1853) summanized whal
he knew of Kingsbridge minerals in his Mineralogy of New York
(1842).

By the year 1888, Benjamin B. Chamberlin was referring to
Kingsbridge in the past tense (Chamberlin, 1888). He wrote:
“Nearly fhifty years ago the Kingsbndge quarries were much
resorted to by collectors.” By the time that James G. Manchester
wrote, in 1931, The Mineralogy of New York Cirv and Its Environs,
the city was encroaching seriously on the few remaining collecting
sites, and there are no further references known to me, thereafter in
the literature, to mineral collecting at Kingsbndge
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GEOLOGY and PETROLOGY
What is evidently the earliest printed reference to the Kingsbndge
area marble was l..'HTﬂ[‘l'!hL'i.I DYy the year 1808 Dr. Samuel Akerly
(1785-1845) wrote “On the Geology and Mineralogy of the Island
of New-York,” and it was published, six years later in 1814, in The
American Mineralogical Journal, volume 1, number 4, pages 191
195 | -\eri}, 1814). It noted ™

on the north end of the sland.” Unfortunately, Akerly wrote

the primitive limestone which 1s

nothing at all about the rock’s constituent minerals. Earlier, Samuel
Latham Mitchill, M.D., in his report “A skeich of the mineralogical
history of the State of New-York™ (Mitchill, 1798) certainly had
the opportunity to describe the marble beds, but did not mention
them

The marble of the Kingsbridge quammes was described by
Robinson (1825) as a “granular limestone, sometimes traversed by
narrow vemns of granmite, mica slate, and quartz- with occasional
“yellow mica,” diopside, tourmaline, kyamite, feldspar, tremolite,
pyrite, rutile, dolomite and titanite. He states further that the
limestone unit “passes through West Chester [sic.] County [NY], in
strata dipping to the S.E. at about 65°.” and is “connected with that
extensive deposit of granular limestone which accompanies primi-
tive rocks from Canada through the eastern parts of New England,
crosses the Hudson near Stony Point into Rockland Co. [New
York|, and again appears in New Jersey, Pennsylvania, Maryland
and Virginia.”

Leo M. Hall, wnting in Studies of Appalachian Geolog)
Northern and Maritime (1968), subdivided those vast Cambrian-
Ordovician marble beds, as they are observed in the Greater New
York area, into five units which he labeled Inwood A, B, C, D and
E. and descnibed them.

Inwood A (the Kingsbridge area): Well-bedded white, gray or
blue-gray dolomite marble.




Figure I11. The Inwood B marble quarry at
Tuckahoe, Westchester County, New York, in
I1888. Collection of the author.

Inwood B (Tuckahoe and White Plains, New York, area)
Interbedded white, gray, buff or pinkish dolomite-marble, tan and
reddish brown calc-schist, purplish brown or tan siliceous calc
schist and granulites, tan quartzite, and calcite-dolomite marble:;
bedding 1s typically one half inch to four feet thick. He estimated
them to be 2000 feet thick in some places!

Inwood C (Ossining, New York, area): White or blue-gray,
clean, dolomite marble.

Inwood D (Farther North): Interbedded dolomite marble, calcite
marble and some calc-schist.

Inwood E (Sull farther North): Gray or white calcite marble,
commonly tan weathering.

The marble deposits of northern Manhattan had long before Leo
Hall's ime been called Inwood. That name has been in general use
in the area since about 1870, but Hall expanded its use to include
the entire region

Unfortunately, it was observed that even in the days of relatively
low-level atmosphenc pollution, much, but not all, of the Inwood A
marble of Kingsbridge tended to weather rapidly and so the

quarrying of it for building stone was eventually abandoned. John
A. Dix (1836), reporting as the Secretary of the State ol New York
noted that

The marble at Kingsbndge 1s mixed with ron pynites, which
on exposure to the weather stains and hastens the decomposi
tion of the stone. [Actually, the pyrite i1s relauvely scarce in
the marble and contnibuted very little 1o the weathenng
problem. | have personally observed no pyrite in the surviving
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pieces. The pynitiferous marble was obviously avoided, when
ever possible, by the stonemasons.| Unless it 1s found in a
purer state on further exammation, il cannot be advanita

geously used for architectural purposes

Beck (1842) believed that the quames ceased operating by 1842
and sand

I'he guames at Kingsbridge have furmished a considerable
amount of marble. It 1s granular, and belongs to the dolomiti
vanety. By exposure 1o the weather, some of the specimens
fall 1o pieces, and form a kind of calcareous sand. It 1s now, |
believe, |and had been for almost two hundred vears previous
1o this time] chiefly used for buming into hme. |Beck did not

belhieve the included pyrite was the main weathering problen

Indeed, one has only 10 look at the gravestiones, previously
mentioned, in the early Jews Burving Ground, for examples of the
weathering descnibed by Beck, although these stones have nol
fallen to pieces and do not appear to bear any pyrite. The early
dated headstones that survive in Trimity churchvard seem 1o be
exceptions

Issachar Cozzens, Jr. (1780-1865), wrniting n A Geological
History (Of Manhattan Or New York Island (1843). called the
Inwood A formation a “prnimitive limestone ™ (it 1s one of the oldest

of the New York City rocks) and said

[It] 1s well known; it is a Dolomite. This Dolomite | examined
some 16 years ago, and found 1t 1o contain about 28 per cenl
of Carbonate of Magnesia, from which | manufactured good
Epsom Salts (Sulphate of Magnesia) and [it] has all the
vaneties of white, gray and light blue, granular, coarse

marble; it begins at the south end of Mr. Dyckman’s farm and
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runs through the middle of the Island to Spuytenduyvel creek:
the same rock runs through Westchester County, and 1s seen
on the other side of Kingsbridge, and thence along the nver
toward Yonkers . . . [where it is known as the Tuckahoe/
Inwood B marble] . . . A quarry was opened at Kingsbridge,
some years ago, which proved unprofitable.
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Figure 12. The United States Assay Office (origi-
nally the Bank of the United States building),
constructed of Inwood B marble from Tucka-
hoe in 1822. The handsome facade has been
preserved and is now on display at the Metro-
politan Museum of Art in New York. Immedi-
ately to the left is the Custom House, partially
built of Inwood A/B marble and still standing
at Broad and Wall Streets.

In New York City, in 1822, The Bank of the United States
building was erected on Wall Street, just east of Broad Street, and
in 1853 it became the United States Assay Office. It was con-
structed of Inwood B marble from the Tuckahoe beds, in Westchester
County, some 18 miles from the city. Tuckahoe produced a finer-
grained Inwood marble than that of the Kingsbridge quarries, but it
1S mostly devoid of mineral specimens. In 1827 The Merchants’
Exchange building, which boasted one-piece columns at least
24 feet high, was also built of this rock. The Merchants’ Exchange
was totally consumed by the Great Fire of 1835, but the handsome
facade of the Assay Office, complete with pediment, was preserved
when the building was taken down in 1915 and is on display at the
American Wing of the Metropolitan Museum of An.

There were once several Inwood marble quarries located along
the ndge paralleling the Bronx River in the town of Easichester,
between Crestwood and Tuckahoe. Operations there started around
1820 and continued until 1930.

Before marble quarrying began in Vermont around 1850, the
Tuckahoe beds of the Inwood B were the single most important
source of white marble in America. Shipments of this building
stone were made from Boston to New Orleans and many places in
between. Other notable buildings constructed of this marble in-
clude Lyndhurst in Tarrytown, New York (the Jay Gould mansion),
The Borough Hall of Brooklyn, New York, and The United States
Naval Observatory in Washington, D.C.
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The site of the Ossining Correctional Facility (Sing Sing Prison)
was chosen because of the availability of Inwood marble. At this
location convicts quarmied the rock from which the prnison was
built. Nice crystals of diopside and specimens of rutile on dolomite
were reported from here. The Kingsbridge quarrying area was once
considered as a possible site for a penitentiary for the same reasons
that Ossining was chosen.

Huge guarried blocks of Inwood A/B marble can be seen today
in lower Manhattan serving as the foundation of the old Custom
House (later known as the Sub-Treasury building) erected in 1842
and still standing on the comer of Broad and Wall Streets (Fig. 12).
This rock came from a site around 138th Street near where the
present-day Third Avenue Bridge enters the borough of the Bronx.
This quarrying site was, at that ume, part of Wesichester County

The Snowflake quarry at Thormwood, Westchester County, New
York, survived until 1973, supplying, in its last days, Inwood B
marble that was crushed for use in terrazzo and stucco, and fine
marble powder that was used in paint and soap.

The commercial explontation of the vanous Inwood marble beds
lasted for a penod of more than three centuries.

Smith (1938) mentions the Inwood A marble deposits several
times. He states that the area at Hawthome Street (West 204th
Street) near Broadway was “built up some twenty feet above the
natural level of the land with many pieces of white marble from the
quarry” and shows an excellent photograph of the location. Unfor-
tunately there 1s no way to ascertain if “the quarry” was re-worked
for this project or if, as seems most likely, existing material,
perhaps rubble from the Harlem Ship Canal excavation, was used.

Smith continues and describes the “magnificent” Seaman-Drake
estate, of 26 acres in 1898, that stood just west of present
Broadway at 216th Street until it was demolished in 1939 and says
that:

Figure 13. Arched gateway of Inwood A marble,
in its original (and present) location at Broad-
way and 216th Street as it appeared in the early
twentieth century when it graced the entrance
to the Seaman-Drake estate. The automobile is
a 1910 Matheson. Collection of The New-York
Historical Society.
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Figure I4. The arched gateway from Figure 13 as
it appears today. Photograph by Robyn Green.

The dwelling |erected for Valentine Seaman around 1845 at a
cost of $150,000] uself i1s of |[Inwood A] marble [which was
quarned on the property and came, almost certainly, from the
excavation that produced the Dyckman ice pond shown in
Figure 10!]. Its large white marble entrance arch (said to have
cost $30.000)
admiring observation ol every traveler entering or leaving
New York City by the Hudson River Railroad

has for half a century challenged the

That arch, actually an arched gateway, i1s today the largesi
surviving object made of Inwood A marble. Although no longer the
visual landmark it was when described by Smith (Fig. 13). u
survives, in situ as it were, almost swallowed up by modem
Broadway. It stands today, patched with modem bricks and vandal-
ized by graffin, rather under-utilized as part of the entrance to an
auto body repair shop. It i1s partly hidden from sight because it is
set back from the current building line at 216th Street (Fig. 14).
One suspects that it survived the modermization of Broadway
simply because the cost of its demolition and removal was (and
probably still is) prohibitive. Today it is still quite impressive and,
with its architectonic massiveness (sight measurements—30 by 20
by 12 feet), is reminiscent of the well-known granite arch of New
York City at Washington Square but, of course, on a much reduced
scale. It seems to be holding up quite well 1o the weather and air
pollution, and 1s not, as Beck (1842) noted, constructed of “the
specimens |[that| fall to prieces and 1t contains little or no notice-
able pyrite inclusions

James G. Manchester in his The Mineralogy of New York Ciny
and Its Environs (1931) wnting aimost a century after Beck,
Cozzens et al., discussed the area in some detail:

The crystalline limestone [technically, it i1s a metamorphosed
limestone, or marble] extending from Vermont to North
Carolina, is a part of the rock foundation of New York City
and comes to the surface at a number of points, principally in
the northerly section of the city. The navigable channels
around the island are submerged valleys which came into
existence through the ease with which this limestone is
eroded, its hardness being about 3 on the scale. | Actually 1t 1s
more about solubility than hardness although the two are
related. There is, surviving to this day at the northern-most
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end of Manhattan 1sland, a large area substantuially un-eroded
and called, appropriately, Marble Hill.] In the section known
as Inwood Valley the prevailing rock is limestone [now called
Inwood marble A] and in it many fine minerals have been
found, particularly near the zones of contact with the mica
schist |and its pegmatite intrusions|. The vacant land in this
region, however, 1s rapidly being improved with buildings and
it will not be many years before the opportunity to collect
minerals will be somewhat imited. Among the more impor
tant munerals reported are pyrrhotite, chalcopyrite, pyrite,
marcasite, rock crystal, smoky quartz, rutile, calcite, aragonite
|the author pictured a specimen of “Aragonite var. Flos Femn
Broadway and 215th Street, Manhattan Island, N.Y.” as his
plate No. 36. This location 1s but one city-block south of the
great marble gateway|, malacolite [diopside], tremolite, as
bestos, brown tourmaline |uvite ], muscovite, foliated talc and
gypsum. During the construction of the Harlem Ship Canal
|more than a halt-mulhion] tons of limestone |including what
remained of the former Bolton complex| were removed and
the waste pile [on the site that became present-day Baker

Field] was the lure of collectors for many years. [Figure 16]

MINERALOGY

The finest collection of Kingsbndge area mineral specimens
surviving today belongs 1o the New York Mineralogical Club and

has been permanently deposited by the Club at the American
Museum of Natural History in New York City. All of the species

described below are represented there in at least a few examples, in

SOMCE Cascs many

Figure 15. Calcite scalenohedron | cm across
on quartz crystals. 207th Street and Broadway.
New York Mineralogical Club collection at
American Museum of Natural History #1170.
AMNH photograph by Jackie Beckett.

Calcite CaCO

Calcite in crystals, rare from Kingsbrnidge, forms scalenohedrons
up to | cm across and has been collected on quarz crystals as n
Figure 15.

Diopside CaMg51.0,
Archibald Bruce was the first mineralogist to encounter diopside
from Kingsbridge, but without, apparently, knowing what it was
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Figure 16. The New York Mineralogical Club
members collecting at the marble waste-pile exca-
vated from the Harlem Ship Canal, 1887. Photo-
graph by J. Rosch. Collection of the author.

A mineral presenting some characters which rendered its
nature doubtful, [probable clarification: ‘1 did not have a clue

f’g.;.

to its identity | we some time ago transmitted to Paris, for the -
examination of our venerable fnend M. Haiiy., [René Just 1
Haily (1743-1822)] who, after duly considening its structure

agreeably to the laws of crystallization, has pronounced it to

e Figure 17. A crystal drawing
be Pyroxene. [The name pyroxene was created by Haiiy in

of “épiméride” from Haiy

796 for a new *ral species; that name ) :
I for a new mineral species; that name 1s now used for a (1812).

group of munerals.] This substance i1s white, and occurs
crystallized in eight-sided prisms, of which two opposite sides

are often much larger than the other six. so as to present a
tabulated form. The prism is vanously terminated, sometimes
resembling the Pyroxene of Vesuvius, while in other instances
the termination 1s more complex, giving rise 10 a new variety
which M. Haiiy has named épiméride —Specific gravity 3.1.

Crystals of various sizes, from minute to several inches in
length are found imbedded in the primitive limestone which
crosses the island of New-York at its northerm extremity

The soil of the United States of America has, in the last few
years, become the subject of investigations which show the
progress and development of mineralogy. In these investiga

(Bruce. 1814b) ions several highly distinguished scientists . Messieurs

| Archubald] Bruce, |Benjamin S.] Barton, [Charles W.] Peale.

Bruce's phrase “some time ago™ used in referring to his sending : . : .
P E . & - s | Silvain] Godon de St.-Memin, [ William|] Maclure and [ Samuel

the specimens to Panis, probably meant 1811 or even earlier, since
Haiiy published his comments on the mineral in 1812, Haiiy's
article included a plate of crystal drawings, one of which (Haiiy's

Haily stated (not too clearly) that he used this new name
Fig. 4.) was the new mineral épiménide’ (Fig. 17). This drawing because it means “overgrowth™ or “over-extended.” These were.
was later reproduced in Victor M. Goldschmidt’s Arlas der apparently, the first examples of crystals he had seen that decreased
Krystallformen (1922) as his Figure 9 of plate 7 in volume VII “one unit in size on their sides as against a greater decrease on their

Haily was very optimistic in his report and added angles.”
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L.] Mitchill . . . have participated, most of them Americans;
and the progress which has already been made gives the right
o expect, in the future, the harvest of that which they have
begun with so much zeal and success. (Haily, 1812)

Cleaveland (1816) cited the notice published by Bruce and
mentioned the “new and more complex variety of form,” épiméride

In 1819 MacNeven described “white augite [diopside] in nearly
rectangular pnsms” from the Kingsbridge quarry and noted that
“|this| was, for a long time, the only locality for this mineral in the
United States, but Mr. Pierce has lately met with it at Singsing,
higher up the Hudson,” also from Inwood marble deposits.
MacNeven also made note of associated pyroxene, tremolite, mica.
fend quanz, rutile, adulana, tourmaline and pyrite. Robinson
(1825) described the crystals as having “4 sided tables [termina-
tnons|” and “8 sided prisms.” Dana (1837) merely noted the
occurrence. Beck (1842), in his review of New York State's
mineralogy, remarked that the “abandoned quarmes at Kingsbnidge,
about 208th Street, also afford very good |[diopside] specimens.”
Beck depicted a crystal drawing of “épiménide.” By the time of the
publishing of the sixth edition of Dana’'s System of Mineralog)
(Dana, 1892), the occurrence was listed under augite—"In N. York,
in N.Y. Colunty, 1.e. Manhattan], white cryst. 2-3 in. long in
dolomate.”

Forty years later Manchester (1931) considered diopside (calling
it “malacolite,” a now discredited name) a common mineral of the
marble, often found n crystals standing out in relief on the more
soluble weathered matrix, and illustrated such a specimen in his
plate 42. In fact, he stated that loose single crystals had been
collected years earlier in the nearby plowed fields.

| personally collected these diopside crystals as a boy in the
1940°s when they were still known locally as malacolite. | remem
ber vividly banging them out of their marble matrix with my

hammer and chisel while seated on the ground and then being
threatened with arrest by a gruff Insh policeman. As far as the

officer could see, | was vandalizing a New York City marble
sidewalk

Dolomite CaMg(CO,),

Robinson (1825) reported dolomite as a component of the
marble at Kingsbridge, and Beck (1842) elaborated that the
dolomite is “large grained . . . with indications of a foliated
structure.” Dana (1892) stated that augite crystals were found at
Kingsbridge in dolomite, but 1 have never seen, nor heard of, such
a specimen. Dana may have been referring to the dolomite-rich
marble.

Feldspar

The early references to feldspar at Kingsbndge are rudimentary.
Robinson (1825) reported “fetid feldspar . . . bluish white™ in color.
Bruce (1814a) and MacNeven (1819) had also reported feldspar,
but without further description, except that MacNeven mentions
the presence of adularia. Beck (1842) described a fetid feldspar as
coming from a white limestone at “Thompson's quarry, near 196th
Street.” This excavation, probably a later one, was almost a mile
and one-half from the Bolton quarry and about a mile from the area
described by John Randel, Jr. but was located on the same Inwood
A marble unit, probably near its southern and western lhimits
Chamberlin (1888) described the mineral assemblage at Thompson’s
quarry as including rutile, diopside, kyanite, phlogopite, brown
tourmaline, fetid feldspar, tremolite and titanite. The quarry may
have belonged to Samuel Thompson who Bolton (1924) called
“one of the earliest of those well-to-do residents who settled on the
Inwood hillside overlooking the Hudson River.” George C. Wissig,
Jr.. in Bedrock Geology of the Ossining Quadrangle, New York
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(1979), found potassium-feldspar in the Inwood beds by micro-
probe analysis

Kyvanite AlLSiO.

Robinson (1825) reported “rhaetizite™ (an early synonym for
white kyanite) as occurring at Kingsbridge in “yellowish white,
crystalline masses, laminated, translucent or transparent.” This de-
scnption appears to have been taken essentially verbatim from
Cleaveland (1822), who cites his source as the “Rev. F. C. Schaeffer,”
apparently a personal communication from a local collector. Kyanite
1s unlikely in a marble, and may be a misidentification

Muscovite KAL(Si,ANO, (OH,F)

The designation of the “mica™ as muscovite is merely a guess
but a fairly safe one. Robinson (1825) reported “yellow mica.”
Bruce (1814a) and MacNeven (1819) both reported “mica™ without
further description. Beck (1842), however, described tourmaline as
occurring with a “reddish brown mica™ that may perhaps have been
phlogopite. Chamberlin (1888) actually does call it phlogopite,
having a “handsome light brown™ color. The Kingsbridge mica in
general, he says, exmbits a vanety of colors and occurs in plates
seldom of large size but sometimes having a perfect tabular
hexagonal crystal habit

Pyrite FeS

“Sulphuret of ron™ was reported by Robinson (1825) as “small
dodecahedrons with pentagonal faces,” and earlier by MacNeven
(1819) without giving a descniption. Manchester (1931) noted pyrite
as well as pyrrhotite, marcasite and chalcopyrite, all of which may
have fallen under Robinson’s “sulphuret of iron.” The pynite crystals,
he said, were “quite common™ in the limestone, “where they have
been found in such a vanety of form and brilhiancy of luster as 1o
make them a welcome addition to any cabinet.” lllustrated here
(Fig. 18) 1s an example of the type of pynite crystal (“dodecahe-
drons with pentagonal faces™) to which Robinson referred. Manches
ter collected it and Whitlock illustrated it in the American Miner
alogist in 1919, Manchester also illustrated 1t in his 1931 book. It 1s
the best example that | know of, and 1s a hine specimen by any
standard of judgment. The Amencan Museum of Natural History
acquired it from me in 1962, along with a few other New York City
specimens that had been illustrated in [he Mineralogy of New York
City and Its Environs. Manchester had also collected other speci
mens of pynite 1in marble which he treated with acid to free the
individual pyrite crystals. Ten of these were then measured
goniometrically by Whitlock (1919), and one was figured as a
crystal drawing. Whitlock described their habit as umiformly rather

flattened, and showing combinations of |1 different crystal forms

Pyrrhotite Fe, S

Manchester (1931) descnbed “small, hexagonal crystals of thin,
tabular habit, indescent blue in color.” These may not have come
from Kingsbnidge quarnes per se, but from masses of rubble
thrown up during the digging of the Harlem Ship Canal. Smith
(1938) noted that in 1898 for “three acres of ground, made of the
white stone taken from the Canal the United States are paying
Mr. [Isaac Michael] Dyckman 32000 a year rent” (Fig. 16). Those
three acres are included in the present Baker Field location
Specimens of massive pyrrhotite in veins up to 2.5 cm running
through the marble were also reported

Quartz 510

“Fetid quartz” that gave off an odor when broken was described
by Bruce (1814a) and MacNeven (1819). It is a common constitu
ent of the veins penetrating the marble. Small, clear, well-formed
quartz crystals are seen occasionally




Figure I8. Pyrite crystal 8 mm across in crys-
talline calcite. 207th Street and Broadway.
American Museum of Natural History speci-
men #35106, gift of Lawrence H. Conklin.
IHustrated by Whitlock (1919) and Manchester
(1931). AMNH photograph by Jackie Beckett.

Figure 19. Uvite (brown tourmaline) crystal, |
cm high. 225th Street, west of Broadway. New
York Mineralogical Club collection at Ameri-
can Museum of Natural History #1182. AMNH
photograph by Denis Finnen.

Figure 20. Uvite (brown tourmaline) crystals, largest 2.5 cm, in marble. 225th Street, west of
Broadway. New York Mineralogical Club collection at American Museum of Natural History

#1220. AMNH photograph by Jackie Beckett.




Figure 21. Rutile crystal, 8 mm high,
from 207th Street and Broadway. New
York Mineralogical Club collection at
American Museum of Natural History
#1180. AMNH photograph by Denis
Finnen.

ORIES OF TITANIUDM.

OXITIhIE.
| Fug. 1 Fig. 2
| v
/7. 2ax
/ L ] it
| | ]l \-“112- ll
| L] imy

SILICO CALCAREOUTS OXIDE.

Fyg. 3. Fip. 4 . §

[ T .

Figure 23. Rutile crystal from Kingsbridge as
illustrated in Bruce (1814a), Plate 11, figure 1.

Rutile TiO

Rutile was first reported and figured from Kingsbridge by Bruce
(1814a) (Fig. 14), who found it “spanngly disseminated™ in veins
2.5 10 7.5 cm wide cutting granular hmestone. Associated minerals
were said to include fetid quartz, feldspar and mica. The specimens
in his collection included: (1) “small quadrangular prismatic,

.r-';.- Wineralogioa [ rid v e _\"‘ “eorvember oo pmbwes [ i

Figure 22. Diopside (“malacolite™) crystals, 7
cm, in marble; this is the largest known
Kingsbridge diopside crystal; from Broadway
and 218th Street. Formerly in the collection of
Morrell G. Birnbaum, Philadelphia; now in the
author’s collection. Photograph by Wendell E.

Wilson.
nearly acicular semi-transparent crystals ol a dark red color
vanously recumbent on a granitic aggregate (2) a “small, dark
red, semi-transparent double [twinned| crystal four-sided
prisms the surface highly resplendent (3) a “large

amorphous blood-red” mass on white feldspar; and (4) “light red
acicular embedded in bluish guartz.” MacNeven (1819) noted s
presence as well, but without giving a descniption. Manchester
(1931) described “finely terminated crystals semi-transparent
ranging from blood-red to wine color, |and| capillary crystals 1o
one inch or more in length extending across a vug or cavity lined

with calcite crvstals™ (Fig, 21)

lNitanite CaTiSi10

ltanite, hike rutile, was first reported and figured from Kings

bridge by Bruce (1814a). He described “small, brilliamt crystals
of a hght dove |or clove?| colour embedded in granular primitive

carbonate of lime

lTourmaline

MacNeven (1819) reported tourmaline from Kingsbndge, but
without giving further description. Robinson (1825) referred to
“schorl™ and “red tourmaline” embedded in dolomitic limestone, as
crystals in vanous shades of red and brown, and cited an 1820
article in Stlliman s Journal as his source, which was actually the
abstract of an 1819 lecture presented at the “Lyceum of Natural
History, New-York™ by Mr. N. Pauling. The lecturer described a
red tourmaline found at Kingsbndge by Mr. L. Pierce, which was
supposed at first 10 be rubellite but was really just a schorl. He

gives a surprisingly detailed morphological descrniption

I'he fundamental form appears to be an equilateral three-sided

prism, acuminated by three planes, which at one extremity are



set on the lateral planes. This form is variously modified by
truncation and bevelments. Most of the crystals are bevelled
on the lateral edges, forming nine-sided prisms. Sometimes
the lateral planes are nearly destitute of striae, though the
faces of the acumination are always smooth and splendent.
[He then gives a series of interfacial angles, and notes that
they| agree almost precisely with the tourmaline isogone of
Hauy.

Cleaveland (1822) also cited red tourmaline.

Robinson (1825) reported schorl (separately from “tourmaline™)
as occurring at Kingsbndge in “brown or reddish brown, translu-
cent, usually 9-sided prisms, terminated at each end by 3 faces
Also in brownish vellow, 6-sided prisms well-terminated by 3
planes.” Beck (1842) describes “tourmaline™ crystals in brown,
yellowish brown and reddish brown colors, in 6-sided prisms with
three terminal faces, associated with a reddish brown mica.

Manchester (1931) adds a bit more information, describing
“finely terminated brown tourmaline, some of gem quality, and
small green tourmalines embedded in cream-colored calcite™ at the
“northerly end of Broadway where at iumes this mineral 1s 1o be
found in many of the rock excavations of the neighborhood.” He
depicted, in his fronuspiece plate, two small, brown-colored,
faceted stones of this matenal. These stones, probably uvite,
passed through my hands more than thirty years ago and, although
they were small, it 1s my recollection that they were of fine quality.

| have never seen nor heard of any tourmaline from this location
that was not almost certainly uvite or schorl.

Tremolite Ca,(Mg.Fe*).S1,0,.(OH),

Robinson (1825) mentioned tremolite at Kingsbridge, “both
|presumably coarsely| crystallized and in fibrous masses™ in the
marble. MacNeven (1819) had noted 1t too, but without giving a
description. Beck (1842) noted “a beautiful white and bluish white
tremolite,” sometimes in “broad laminated masses,” with folia
sometimes “six to nmine inches in length.”

Wissig (1979), writing of the overall Inwood marble deposit,
added 1o the traditional list of species those minerals he observed
by microprobe analysis. They are phlogopite, scapolite, apatite,
zircon, sericite, sillimanite, biotite, olivine, serpentine and chlorite

CONCLUSION

The Kingsbridge quarries, like virtually every other early min-
eral collecting site on Manhattan island. are now long gone and
covered over with concrete, steel, asphalt and water. There are no
workable outcroppings of the marble anywhere on the island that
might offer the modern collector a glimpse of what all the fuss was
about nearly two centunies ago. Even the surviving mineral speci-
mens have dwindled to a rare few as attrition has taken its toll on
the early collections, leaving present-day mineralogists and collec-
tors almost no clues at all 1o the former prominence of this
interesting and historic quarrying distnict and its unique mineral
assemblage.
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EPILOGUE

As this article was going 1o press, John Betts informed me of an
Inwood Marble collecting site on northern Manhattan Island that
was recently rediscovered by Ted Zimite. The three most signifi-
cant Kingsbridge species. diopside, dravite and pyrite, can still be
collected in good crystals at this location, which is roughly on a
line with West 218th Street in Inwood Hill Park. The rock here
seems (0 be rubble from the Harlem Ship Canal excavation as in
Figure 16.
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ABSTRACTS
OF NEw MINERAL
DESCRIPTIONS

J. A. Mandarino
Chairman Emeritus of the Commission on
New Minerals and Mineral Names
of the International Mineralogical Association
and
Curator Emeritus
Department of Mineralogy
Royal Ontario Museum

100 Queen’s Park

Toronto, Ontanio, Canada MSS 2C6

Androsite-(La)

Monoclinic

(Mn,Ca)(La,Ce,Ca,Nd)AIMn*Mn*(Si0O,)(Si,0,)O(OH)

Locality: A former test pit for manganese ores, at an altitude of 950
meters on the peak plateau of Petalon Mountain, Andros Island,
Cyclades, Greece.

Occurrence: In a manganese-rich silicate-carbonate rock. Associ-
ated minerals are: rhodochrosite, rhodonite, braunite, spessartine,
and quanaz.

General appearance: Subhedral to euhedral crystals with a maxi-
mum diameter of 20-60 pm.

Physical, chemical and crystallographic properties: Luster: vitre-
ous, but the calculated index of refraction indicates adamantine
Diaphaneity: transparent. Color: brown-red. Streak: brownish-
pink. Luminescence: non-fluorescent. Hardness: could not be
determined. Tenacity: brittle. Cleavage: (001} perfect. Frac-
ture: not given. Density: greater than 4.03 g/cm’ (sinks in
Clerici solution), 4.21 g/cm’ (calc.). Crystallography: Mono
clinic, P2,/m, a 8.896. b 5.706, ¢ 10.083 A, B 113.88°, V 468.0
A’, Z 2, ab:c = 1.5591:1:1.7671. Morphology: no forms given.
Twinning: none observed. X-ray powder diffraction data:
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3.504 (40), 2.897 (100), 2.857 (45), 2.707 (60), 2.615 (60),
2.178 (60), 2.145 (60), 1.623 (40). Optical data: Complete
optical data could not be determuned. Mean index of refraction
caiculated from the Gladstone-Dale relatonship 1s 1. .877; pleo
chroism very strong X = pale orange-brown, Z = deep brown
red. Chemical analytical data: Means of four sets of electron
microprobe data: CaO 5810, MnO 28.288, SrO 0.663, CuO
0.155, ALLO, 8542, Fe, O, 1.175, S$i0, 30413, ThO, 0.027,
La,O, 7.225, Ce. O, 6.673, Pr,O, 1.342, Nd.O, 4.722, Sm.0
0.313, Gd,O, 0.027, H.,O not determined, F 0.100, sum 95.475,
less O = F 0.042, Total 95.433 wi.%. Mn was partitioned as
Mn** and Mn™ on the basis of the crystal structure determina
ton and OH was assigned by analogy with other members of
the epidote group. Empirical formula: (Mn{ Ca, ..),
[(Lag 2sCey 2.Ndy 1 ProosSMy o1 )eo 19080 20970 00 )11 sl MG, Feg
Al o)y ool Alg e MNG )y aof MIngMng Fep i Fess Cug o )y S
O, 0l Oge:F 1) ol OH). Relationship to other species: A
member of the epidote group

Name: For the locality. Comments: IMA No. 94-048

BONAZZIL P, MENCHETTIL, S., and REINECKE, T. (1996) Solid
solution between piemontite and androsite-(La), a new mineral

of the epidote group from Andros Island, Greece. American
Mineralogist 81, 735-742

Baksanite Hexagonal (tngonal)

Bi,(Te,S,)

Locality: The Tymyauz deposit, Baksan River valley, Northem
Caucasus, Kabardino-Balkana Republic, Russia

Occurrence: In small chlonte-calcite nests and veins in gamet
magnetite skam. Associated minerals are: calcite, “chlorite,”
magnetite, andradite, bismuthinite, and gold; sometimes ingodite
and joseie-A

General appearance: Sphencal aggregates (up to 13 mm)

Physical, chemical and crystallographic properties: Luster: me
tallic. Diaphaneiry: opaque. Color: bright steel-grey. Streak
black. Hardness: VHN, 62 kg/mm-, Mohs 1'4 10 2. Tenacin
flexible, but not elastic. Cleavage: |01} perfect. Fracture: not
given. Density: 8.1 g/fem’, 7.98 g/em’ (calc.). Crystallography:
Hexagonal (trigonal), P3m1,a4.249,c62.82 A V982 A’ Z 3,
c:a = 14.7847. Morphology: forms, only {001} was observed
Twinning: none observed. X-ray powder diffraction data: 5.65
(14),4.50 (46), 3.58 (22), 3.53(15), 3.30(20), 3.09 (100), 2.255
(38), 2.126 (25). Optical data: In reflected hght: bnght white,
distinct amisotropism from pale vellow 10 grey, very faint
bireflectance, faint pleochroism from white to pale grey. R, &
R, : (482 52.1 %)470nm, (48.4, 52.5 %) 546nm, (488, 51.9
%) 589nm, (49.2, 51.0 %) 650nm. Chemical analytical data:
Means of twenty sets of electron microprobe data: Bi 76.40, Pb
2.15. Sb 0.12, Te 14.33, Se 0.00, S 6.64, Total 99.64 wi.%
Empirical formula: (Big,Pb, ,.Sb,)sc ol T€, 555, 5 )5 e Rela-
tionship to other species: It is similar in appearance and some
properties to other bismuth sulfotellundes

Name: For the locality, the Baksan River. Comments: IMA No
92-042.

PEKOV, I. V., ZAVYALOV, E. N., FEDYUSHCHENKO, S. V.,
SHCHERBACHEYV, D. K., BORODAEV, YU. S., and DORO-
KHOVA, G. L (1996) Baksanite Bi(Te,S5,)—a new mineral
from Tymyauz (Northem Caucasus). Doklady Akademia Nauk
347(6), 787-791




Chrombismite Tetragonal

Bi,.CrO,,

Locality: The Jialu gold mine, Luonan County, Shaanxi Province,
Peoples’s Republic of China (Lat. 34°22°22°-34°23'48" N,
Long. 110°07°35°-110°11"18" E).

Occurrence: In quartz veins. Associated minerals are: quanz,
pyrite, chalcopyrite, and gold.

General appearance: lsolated columnar or acicular crystals (from
2 XS5 pmto 25 x 50 pm) and as fine-grained sphencal or
irregular aggregates (from 10 to 500 pm across, also up to 1.5
mm).

Physical, chemical and crystallographic properties: Luster: ada-
mantine. Diaphaneiry: translucent. Color: orange to yellowish
brown. Streak: brownish yellow. Luminescence : not mentioned
Hardness: VHN , 113.3 kg/mm°, Mohs > 3. Tenaciry: brittle.
Cleavage: no distinct cleavages noted. Fracture: not given
Densiry: 9.80 g/cm’ (meas.), 9.86 g/cm’ (calc.). Crystallogra-
phy: Tetragonal, 14, 14, or 14/m. a 8.649. ¢ 17.24 A,V 12896
A, Z 2, cca = 1.9933. Morphology: no forms mentioned
Twinning: none mentioned. X-ray powder diffraction data:
3.19 (100), 2.730 (40), 1.980 (40), 1.715 (30), 1.655(55), 1.124
(25), 1.054 (25). Optical data: Uniaxial (+), @ 2.55, € 2.50,
pleochroism very weak. Chemical analytical data: Means of
15 sets of electron microprobe data: B1,O, 97.25, CrO, 2.60,
Total 99.85 wt.%. The original data are given as weight
percentages of Bi, Cr, and O: they have been recalculated as
B1,O, and CrO, here. Empincal formula: By, Cr, O
Relationship to other species: None apparent

Name: For the chemical composition. Comments: IMA No. 95-
(044

ZHOU XINCHUN, YAN JINCAIL WANG GUANXIN, WANG
SHIZHONG, LIU LIANG, and SHU GUIMING (1997)
Chrombismite, Bi,,CrO.,, a new mineral species from the Jialu

gold mine, Shaanxi Province, China. Canadian Mineralogisi
35, 35-38.

Feinglosite

Monoclinic

Pb,(Zn,Fe)[(As,$)0,],-H,0

Locality: The Tsumeb mine, Tsumeb, Namibia

Occurrence: Associated minerals are: chalcocite and goethite.

General appearance: Radiating globular masses with individual
clusters about 0.5 mm in diameter consisting of very small
crystallites (about 5 to 10 pm)

Physical, chemical and crystallographic properties: Luster: ada
mantine. Diaphaneity: transparent. Color: pale olive-green
Streak: white. Luminescence: not mentioned. Hardness: VHN .,
263 kg/mm-, Mohs 4 10 5. Tenaciry: sectile. Cleavage: not
mentioned. Fracture: not mentioned. Densityv: could not be
determined, 6.56 g/cm’ (calc.) (given as 6.52 g/cm’ in the
paper). Crystallography: Monoclinic, P2, or P2,/m, a 8973, b
3955, ¢ 1.766 A, P 112.20°, V 3842 A’, Z 2, abc =
1.5068:1:1.3041. Morphology: no forms mentioned. Twinning:
none menuoned. X-ray powder diffraction data: 4.85 (50),
3.659 (30), 3.246 (100), 2.988 (60). 2.769 (60), 2.293 (30),
2.107 (50), 1.889 (30). Optical data: In reflected light: very
pale brownish grey. no notable anisotropism, weak bireflectance,
nonpleochroic. R,, R.: "R, "R,: (11.2, 11.5; 198, 2.11 %)
470nm, (108, 10.9; 1.84, 2.00 %) 546nm, (10.7, 10.8; 1.82,
1.97 %) 589nm. (10.7, 10.8: 1.82. 1.96 %) 650nm. Chemical
analytical data: Means of seven sets of electron microprobe
data: PbO 61.4, FeO 1.8, Zn0O 7.3, As.O, 22.1, SO, 53, HO
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(2.1), Total (100.0) wt.%. H,O was calculated by difference
Empirical formula: Pb, (Zn, Fe, o) sl (ASy 2350 26 ) 10 os
0, ) 0"0.88H.0. Relationship to other species: The zinc-
dominant analogue of arsenbrackebuschite.

Name: For Dr. Mark N. Feinglos (1948-), of Duke Medical Center,
Durham, North Carolina, who first noticed the mineral. Com-
ments: IMA No. 95-013. Although the ideal formula is given
correctly in the text of the paper, it i1s given as Pb.(Zn Fe)-
[(As,5)0,]°H,O in the abstract

CLARKE, A. M., CRIDDLE, A. J., ROBERTS, A. C., BONARDI,
M., and MOFFATT, E. A. (1997) Feinglosite, a new mineral
related to brackebuschite, from Tsumeb, Namibia. Mineralogi
cal Magazine 61. 285-289

Jentschite

Jentschite Monoclinic

TIPbAs,SbS,

Locality: The Lengenbach quarry, Binntal, Canton Wallis, Switzer-
land

Occurrence: In cavities in dolomite. Associated minerals are:
hutchinsomite, wallisite, hatchite, edenharterite, bernardite, re-
algar, and orpiment.

General appearance: Long prismatic, platy to acicular crystals (up
o 2 mm).

Physical, chemical and crystallographic properties: Luster: me
tallic 1o submetallic. Diaphaneiry: opaque, but translucent in
thin fragments. Color: brilhiant black (dark red in thin frag-
ments). Streak: dark red. Hardness: VHN,, 38 10 51 kg/mm-,
Mohs 2 1o 2% Tenaciry: extremely bnittle. Cleavage: [101)
perfect. Fracture: uneven to conchoidal. Densiry: could not be
determined, 5.24 g/cm (calc.). Crystallography: Monoclinic,
P2/n,a8.121,b23969, ¢ 5847 A, P 107.68°,V 1084 A’ Z 4,
ab:c = 0.3388:1:0.2439. Morphology: forms, {010}, {001},
{130}, (041}, {101}, {121}, {151}. Twinning: usually on
(010), also on (100); the first twins are similar to albite twins
and the second twins resemble gypsum twins. X-ray powder
diffraction data: 5.346 (32), 3.998 (74), 3.816 (54), 3.587 (86),
2.823 (100), 2.778 (84), 2.670 (58). Optical data: In reflected
hight: greyish white, clearly visible anisotropism, visible bire-
flectance, nonpleochroic. R, & R : (29.7, 354 %) 470nm,
(28.8, 33.1 %) 543nm, (26.7, 30.3 %) 587nm, (26.6, 29.9 %)
657nm. Chemical analytical data: Means of fifteen sets of
electron microprobe data: T1 23.92, Pb 21.44, Sb 12.53, As
19.16, S 22.42, Total 99.47 wt.%. Empincal formula: T, ,,Pb,, -
As, ., Sby, S, .. Relationship to other species: It is an ordered




Sb-bearing analogue of edenharterite, TIPbAs.S,, in which the
Sb occupies a site different from the As.

Name: For Franz Jentsch (1868-1908), a “Strahler” who found
many of the new minerals from Lengenbach. In 1904, the name
“Jenischite” was given 1o a supposedly new sulphosalt from
Binn. Shortly afterwards, this mineral was shown to be identical
to lengenbachite. As the name “jentschite™ was discarded in
1905, permission was given by the Commission on New
Minerals and Mineral Names of the International Mineralogical
Association to use the name for this mineral. Comments: IMA
No. 93-025. The crystal drawing in the paper is not in the
standard onentation, but has been rotated 16° about [001] for
better comparison with the drawing of edenharterite which also
appears in the paper. The drawing given here is in the standard
orientation. Note that the crystal structures of jentschite and
edenhartenite have been solved.

GRAESER, S. and EDENHARTER, A. (1997) Jentschite
(TIPbAs.SbS,)—a new sulphosalt mineral from Lengenbach,
Binntal (Switzerland). Mineralogical Magazine 61, 131-137
BERLEPSCH, P. (1996) Crystal structure and crystal chemistry
of the homeotypes edenharterite (TIPbAs,S,) and jentschite
(TIPbAs,SbS,) from Lengenbach, Binntal (Switzerland)
Schweizerische mineralogische und petrographische Mineil
unegen 76, 147-157.

Jorgensenite

Monoclinic

Na,(Sr,Ba), Na,Al,F (OHF),
Locality: The cryolite deposit at Ivigtut, Greenland
Occurrence: In fissure fillings within the main cryolite mass and in
crystal-hined cavities. Associated minerals are: jarlite. stenonite,
strontian barite, bogvadite, fluorite, pyrite, topaz, and musco
vite,
General appearance: Fan-shaped aggregates (up to 2 mm across)
and as grains up,to 10 mm across overgrown by jarlite
Physical, chemical and crystallographic properties: Luster: vitre-
ous. Diaphaneiry: translucent. Color: white. Streak: white
Luminescence.: non-fluorescent. Hardness: 3'f 10 4. Tenacin
brittle. Cleavage: none. Fracture: uneven. Density: 3.89 g/cm
(meas.), 3.92 g/cm’ (calc.). Crystallography: Monoclinic, C2/m,
a 16.046, b 10971, ¢ 7.281 A, B 101.734°, V 12549 A", Z |,
a:b:;c = 1.4626:1:0.6637. Morphology: no forms were identi-
fied, grains elongated parallel to [010]. Twinning: none ob
served. X-ray powder diffraction data: 7.844 (8), 3.643 (9),
3.453(10), 3.193(10), 3.112(9), 2.989(9), 2.220(8), 2.173 (9),
2.001 (8). Optical data: Biaxial (-), a 1.436, B 1.442, v 1.442,
2V(meas.) 0 1o 5° 2Vicalc.) 0° dispersion not observed:
nonpleochroic: Y = b. Chemical analytical data: Means ol
eleven sets of electron microprobe data: Na 3.25, K 0.30, Mg
0.38, Ca 0.28, Sr 32.76, Ba 8.63, Al 10.97, F 42.50, H.O 1.22,
Total 100.29 wt.%. H.O was calculated to give OH + F = 68.00
atoms per formula unit. Empincal formula: (Na, Mg, ..).
(SF;, B8, 2sNBG 180 17080 21 11305 oAl 12 00F 6400l (OH )2 0F 3 00

Relationship to other species: It is the Na-dominant analogue
of jarlite, which was defined as Na,(Sr.Na/ll) (Mg.L])
Al,.F..(OH,H,0), by Hawthorne (1983)

Name: For Vilhelm Jorgensen (1844-1925) founder of the cryolite
factory (with G. A. Hagemann) in 1870, and father of C. F. Jarl
Comments: IMA No. 95-046. The crystal structure has been
solved and the results are in press in the Canadian Mineralo
gist. The a:b:c rano given in the paper is slightly different from
the correct ratio given here.

PAULY, H., HAWTHORNE, F. C., BURNS, P. C., and DELLA
VENTURA, G. (1997) Jorgensemite, Na.(Sr,Ba) Na,Al

lumwe 2M Nonoembwer - [ Do embwr

FoulOHF),, a new aluminofluoride mineral from Ivigtut,
Greenland. Canadian Mineralogist 38, 95-046. HAWTHORNE,
F. C. (1983) The crystal structure of jarlite. Canadian Mineralo
gist 21. 553-560) ,,__j

Juabite

Juabite I'riclinic

CuTe*0,),(As™0,),-3H,0

Locality: The dumps of the Centennial Eureka mine, Tinti
District, Juab County, Utah, U.S.A. (Lat. 39°56'38" N, Long
112°07°18" W)

Occurrence: In drusy quartz-lined cavities. Associated minerals
are: enargite, beudantite, and an ill-defined mineral which may
be a lead-analogue of arsenobismite

General appearance: Crystalline subhedral platy masses (up to 0.2
10 0.3 mm long) and relatively scarce euhedral crystals 125 x
100 x | to 2 pm

Physical, chemical and crystallographic properties: Luster: vitre
ous to adamantine. Diaphaneiry: translucent (masses) 1o trans
parent (thain plates). Color: emerald-green (masses) to highter
green (crystals). Sireak: pale green. Luminescence: non-fluo
rescent. Hardness: 3 10 4 (estimated). Tenacity: brittle. Clean

age. 010} perfect. Fracrure: uneven, almost subconchoidal

Densiry: could not be determined, 4.60 g/cm’ (calc.). Crystal-
lography: Trniclinic, Pl or P1, a 8984, b 10,079, ¢ 8975 A, a
102.68°, B 92.45° v 7045°, V 7468 A', Z 2. abu
(0.8914:1:0.8905. Morphology: forms, (010] 1 (X)

101}. Twinning: none observed. X-ray powder diffraction
data: 928 (70). 4.65 (70, 3097 (100, 3018 (60). 2.658 (S0)
2.468 (50), 1.740 (50). Optical data: The indices of refraction
could not be measured in hguids and the reflectance data are
considered too unrehable for calculation of the indices. Chemu-
cal analytical data: Means of three sets of electron microprobe
data: CuO 38.25. PbO 057, As.O, 2281, TeO, 3258,  HO
(5.19), Total (99.40) wt.%. Water calculated 10 give 3H.O
Empirical formula: (Cu,,,Pb, )0l 1€70,), oo AsO,)
1.00H.O. Relationship to other species: None apparent

Name: For the county in which it was found. Comments: IMA No
96-001. A single specimen 1s known. Mr. Roberts has informed
me that the crystal structure of juabite has been solved by Dr
Peter Bums and the tellunum has a 4+ valence rather than 6+
Also, another element (probably ron) 1s present. A paper
redefining the mineral will be published. The crystal drawing
for thas abstract was produced from the data and the SEM image
given in the paper and was approved by Mr. Roberts

ROBERTS, A. C., GAULT, R. A_, JENSEN, M. C., CRIDDL}
A. )., and MOFFATT. E. A. (1997) Juabite, CuJdTe™0,)
(As™0,),-3H.0, a new muneral species from the Centenmal
Eureka mine, Juab County, Utah. Mineralogical Magazine 61
139-144




Mahnertite

Mahnertite

Tetragonal

(Na,Ca)Cu,(AsO,),CI-5H,0

Locality: The Cap Garonne mine, near Le Pradet, Var, France.

Occurrence: Associated minerals are: tennantite, covellite, geminite,
pushcharovskite, and quanz.

General appearance: Aggregates or spherules (0.2 mm in diam-
eter) of thin square plates (0.1 mm on edge).

Physical, chemical and crystallographic properties: Luster: vitre-
ous. Diaphaneiry: translucent. Color: intense blue to emerald
green. Streak: pale blue. Luminescence: non-fluorescent. Hard-
ness: 2 1o 3. Tenacity: fragile. Cleavage: {001} perfect. Frac-
ture: irregular. Densiry: 3.33 g/cm’ (meas.), 3.37 g/em” (calc.)
Crystallography: Tetragonal, P4,.2. 2 a 10.085, ¢ 23.836 A, V
2424.1 A’, Z 8, c:a = 2.3635. Morphology: forms, {001} and
{100}. Twinning: none observed. X-ray powder diffraction
data: 11.90 (100), 9.29 (60), 7.132 (50), 5.043 (60), 4.641 (40),
3.098 (80), 3.061 (70). Optical data: Umaxial (-), o 1.686, €
1.635, pleochroism O = blue to intense green blue, E = clear
blue to clear green. Chemical analytical data: Means of nine
sets of electron microprobe data: Na,O 4.58, K,O 0.40, CaO
2.14, CuO 36.37, As,0, 39.07, H,O 145, Cl 4.67, sum 101.73,
less O = Cl 1.06, Total 100.67 wt.%. H,O was determined by
weight loss. Empirical formula: (Na, o Ca, . K05 140U, 54
(AsO,), ,Cl, *4.91H.0. Relationship to other species: None
apparent.

Name: For Dr. Volker Mahnert (1943-), Director of the Natural
History Museum of Geneva. Comments: IMA No. 94-035. The
description of pushcharovskite (an associated mineral) has not
been published yet. The crystal drawing given here was pro-
duced from the photograph and data in the paper.

SARP, H. (1996) La mahnertite, (Na,Ca)Cu,(AsO,),CI-5H,0, un
nouveau minéral de la mine de Cap Garonne, Var, France.
Archives de Science Genéve 49 (2), 119-124

Malanite

Cu(Pt,Ir),S,

Locality: (1) The Malan valley, near the town of Zunhua, 150 km
east of Beijing, Peoples’s Republic of China; (2) Near the
village of Shuangfeng, about 200 km NNE of Beijing, Peoples’s
Republic of China.

Occurrence: (1) In olivine pyroxenite dikes; associated minerals
are: pyrrhotite, pentlandite, chalcopyrite, bornite, moncheite,
cooperite, and sperrylite. (2) In placer concentrates; associated
minerals are “indisite,” “indcsmine,” and platinum.

General appearance: As octahedral or dodecahedral crystals (0.1
to 0.2 mm in diameter) and as veinlets (5 to 10 mp wide by
100-200 mp long).

Physical, chemical and crystallographic properties: Luster: me-
tallic. Diaphaneity: opaque. Color: steel-grey. Streak: black.
Hardness: VHN,, 417 kg/mm’, Mohs 5. Tenacity: brittle.
Cleavage: |{111) sometimes observed. Fracture: “none.” Den-
sity: could not be determined, (1) 7.35 g/cm’ (calc.) and (2)

7.58 g/em’ (calc.). Crystallography: Cubic, Fd3m:; (1) a 9910

A,V 9732 A’ (2) a9.940 A, V 982.1 A’; Z 8 (erroneously
given as 4). Morphology: forms {111} and {110}. Twinning:
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none mentioned. X-ray powder diffraction data: For locality
(1): 5.70 (5), 2.98 (6), 2.48 (8), 1.90 (8), 1.75 (10), 1.011 (7),
0.783 (8); a similar set of data are given for locality (2). Optical
data: In reflected light: white with a greenish tint, isotropic. R:
(37.3 %) 470nm, (37.7 %) 550nm, (38.1 %) 590nm, (38.6 %)
650nm. Chemical analytical data: Locality (1): means of six
sets of electron microprobe data: Fe 0.6, Co 2.2, Ni1 0.3, Cu
109, Rh 0.7, Pd 0.5, Ir 23.2, Pt 37.0, S 23.8, Total 99.2 wt.%:
empirical formula: (Cu, . Fe, o) 0ol P 317, £ C0, R A (NI,
Pd, )5 9. Locality (2): means of five sets of electron
microprobe data: Fe 0.7, Co 1.1, Cu 10.7, Rh 1.5, Ir 154, P
47.4,8 22.6, Total 99.4 wi.%: empincal formula: (Cu, o Fe, o)y o
(Pt ,Ir, . Co, , Rhy )50 0,5, 4. Relationship to other species:
None apparent.

Name: For the Malan valley which appears to be the type locality

Comments: IMA No. 95-003. A description of this mineral was
published in 1974 without approval of the CNMMN of IMA.
The associated minerals “indisite” and “indosmine™ are nol
valid species. The latter should be called osmium. Dr. George Y
Chao kindly assisted with this abstract.

YU, ZUXIANG (1996) Malanite—a new cupric platinum (Pt™)
and indium (Ir*) sulfide. Acta Geologica Sinica 70 (4), 309-
3l4.

Sheldrickite

Hexagonal (trigonal)

NaCa,(CO,),F,-H,0

Locality: The Poudrette quarry, Mont Saint-Hilaire. Rouville County,
Quebec, Canada.

Occurrence: In a marble xenolith in nepheline syenite. Associated
minerals are: shortite, pectolite, microcline, polylithionite,
arfvedsonite, aeginne, calcite, fluorite, molybdenite, leuco-
sphenite, thenardite, thermonatnite, sphalente, galena, schairerite,
and kogarkoite.

General appearance: A | x 1 x 2 mm aggregate of blocky twinned
crystals with individuals up 1o 0.1 x 0.1 x 0.2 mm and, more
commonly, as radiating thin flakes to fibrous masses up to 2
mm wide.

Physical, chemical and crystallographic properties: Luster: vitre-
ous to silky. Diaphaneiry: transparent to translucent. Color
colorless 1o white. Streak: white. Luminescence: non-fluores
cent. Hardness: 3. Tenaciry: bnttle. Cleavage: good (001}
parting. Fracture: uneven. Densiry: 2.86 g/cm’ (meas.), 2.86
g/em” (calc.). Crystallography: Hexagonal (trigonal), P3,, a
6.718,¢ 15050 A, V 588.3 A’ Z 3, c:a = 2.2403. Morphology:
no forms were observed. Twinning: by reflection on (001)
X-ray powder diffraction data: 5.809 (30), 5.010 (30), 3.358
(30), 2.791 (50), 2.508 (40), 2.010 (100), 1.939 (40). Optical
data: Uniaxial (+), @ 1.538, € 1.563, nonpleochroic. Chemical
analytical data: Means of three sets of electron microprobe
data: Na,0 9.16, CaO 48.84, SrO 0.36, CO, 2581, HO 561, F
16.17, sum 105.95, less O = F 6.81, Total 99.14 wt.%. CO, was
calculated from the crystal structure and H,O was determined
by TGA. Empincal formula: Na,  (Ca, St ) o(CO,), o0
[F, lOH)y 15 )5300° 1.O0OH,O. Relationship to other species: None
apparent.

Name: For Prof. George M. Sheldrick (1942-), Institute for
Organic Chemistry, University of Gottingen. Comments: IMA
No. 96-019. The paper contains details of the crystal structure.
About 60 mg of the mineral are known 1o exist.

GRICE, J. D., GAULT, R. A, and VAN VELTHUIZEN, J. (1997)
Sheldrickite, a new sodium-calcium-fluorocarbonate mineral
species from Mont Saint-Hilaire, Quebec. Canadian Mineralo-
gist 35, 181-187. A
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ERNSTITE AND EOSPHORITE FROM
MiINAS GERAIS, BRAZIL

*H "‘ﬂ” =t 3N

Joachim Karfunkel and Mario L. S. C. Chaves
Dept. of Geology and Museum of Natural History
Federal University of Minas Gerais
31270-901 Belo Horizonte, Brazil

Andre Banko and Elizabeth Irran
Institute of Mineralogy
University of Vienna
Vienna, Austna

Rusty brown eosphorite-shaped crystals from a pegmatite
near Linopolis have been sold on the American mineral
market as ernstite, an alteration product of eosphorite.

Detailed analysis has revealed that they are
predominantly eosphorite.

INTRODUCTION

The mineral-rnich region surrounding the small village of Linopolis
s situated in the Municipio (= County) of Divino das Laranjeiras,
in the State of Minas Gerais, Brazil. Pegmatites in this area have
been famous since the 1940°s for spectacular phosphate minerals,
especially brazilianite and eosphonte (see Pough and Henderson
1945; Cassedanne, 1983). The best of these specimens today are a
part of major public museum and private collections worldwide

Wilson (1990) first reported the appearance of rusty-brown
apparent pseudomorphs of a mineral identified as “ernstite™ after
eosphorite from near Linépolis. These had been introduced onto
the American mineral market at the 1990 Tucson Gem and Mineral
Show by Brazihan mineral dealer Carlos Barbosa. “crystals™ up to
12 cm in length were described.

In 1994 Mrs. Fatima Nen of Phantom Crystal, a mineral
dealership in Belo Hornzonte, purchased some specimens of these
same rusty-brown apparent pseudomorphs plus some translucent to
transparent, yellowish to pinkish brown eosphorite from the same
locality. A North Amenican dealer, perhaps recalling the Barbosa
specimens, suggested that the rusty crystals could be emsute
Subsequent X-ray diffraction analysis, however, suggested a mix-
ture of childrenite, eosphorite and emstite. We enquired of Mr
Barbosa recently as to the analytical technique on which his own
identification was based, and he responded that X-ray diffraction
had been used. We were encouraged by Mr. Barbosa and Mrs. Nen
o undertake new and more definitive analyses of the Linopolis
matenal, not only the purported emstite but also the unaltered
childrenite/eosphonite.

CHILDRENITE/EOSPHORITE

Childrenite and eosphorite have both been commonly reported
from Minas Gerais pegmatites, not only from near Linépolis but
from Mendes Pimentel, Lavra da llha near Aracuai, and elsewhere
Childrenite, the Fe end-member of the sernies, was first discovered
in Devon, England, in 1823 (see Braithwaite and Cooper, 1982)
eosphorite, the Mn analog, was first descnbed from Connecticut by
Brush and Dana in 1878 (see Hurlbut, 1950). Both species are
generally accepted 1o be the products of hydrothermal alteration of
primary pegmatite phosphates (Moore, 1973). Bames and Shore
(1951) remarked about the senes that “a real anomaly exists
between the optical and X-ray diffraction data. The crystallogra
phy has been descnbed as orthorhombic, pseudo-orthorhombic
monoclinic and even tnclimic (Bames, 1949; Hurlbut, 1950
Winchell, 1958; Guiseppetti and Tadimi, 1984; Bermanec er al
1995. and others)

Phosphates from the Linopolis area have been well described by
Cassedanne (1983). The specimens analvzed in the current study
came from the Roberto Caldewra mine (formerly and more famul
1arly known as the Jodo Modesto mine; mine names tend 1o change
with the ownership). Some of the crystals measure up to S cm In
length, and are commonly perfectly doubly terminated. The color
1s the typical pinkish to yellowish brown, and the crystals are
translucent to transparent and gemmy. Many contain visible inclu

sions of pyrite-hke vellow 1o gold-colored flakes

Optical and Physical Properties
Portions of stnated, translucent, yellowish to pinkish brown,
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Figure I. Location map showing Linopolis in
the pegmaltite province of east-central Brazil.

Figure 2. “Rusty” altered eosphorite from the
Roberto Caldeira mine (coin = 3 ¢cm).

not = 1.645 (MP160.001)
ny= 1.671 (MP160.001)
An = 0.026 (MP160.002)
Density: 3.107 10 3.121 g/cm

Hardness: 4.5 10 5.0 (mohs)

X-Rayv Analysis

Part of a crystal utilized in the optical and physical analyses was

/ powdered and analyzed by X-ray diffraction, yielding the follow-

ing results (left column), compared with values for Hagendori
eosphorite (JCPDF card 36-402, right column):
Space group: Bbal or Bbam
were analyzed optically and vielded the following resuits: pace group ) . -
Zan ! ) - a= 10436(1)A la = 10.436(1)A]
not = 1.645(1) > = 13.466NA b = 13.495)A
= 13.466(2)/ » = 13.495(2)/
nP = 1.668(1) bpsny’ S *-I|
= 6.929%1) = 6.923(1)/
ny = 1.669(1) | ‘ l
An = 0.026 No deviation from orthorhombic symmetry was observed.

l-cm crystals (considered by the local miners to be childrenite)

Dispersion of 2Vx =r < v
2Vx(5893nm) = 22.8(4)
These values resemble those of eosphonite from the Palermo mine

Infrared Absorption Spectroscopy

T'he infrared spectrum of the Brazihan “childrenite ™ 1s stmilar to
that reported by Braithwaite and Cooper (1982) for childrenite
specimens from South Wheal Crebor, Devon, and from Taquaral,
Minas Gerais (the detailed data are available on request)

North Groton, New Hampshire, contaiming 12.15 weight % FeO
(Hurlbut, 1950). No deviation from straight extinction parallel to
the stnation was observed.

From the same mine as the above analyzed specimens, 12 Chemistry
transparent 1o translucent, 2 to 3-cm crystals were cut and analyzed Crystals from Lin6polis similar to those used for the infrared
using an Eickhorst gemological refractometer (monochromatic spectroscopic analysis were also analyzed by wet chemical meth-
source at 5893A). The results confirm the initial analysis: ods to determine the iron and manganese contents:
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Figure 3. “Ernstite” crystal group, 2.5 cm, from
near Linopolis, sold at the 1990 Tucson Show.
These specimens are actually about 90%
eosphorite and 10% or less ernstite. Carlos
Barbosa specimen (from Wilson, 1990).

Figure 4. Large eosphorite crystal, 93 cm,
from the Roberto Caldeira mine. Smithsonian
specimen 148431,

Figure 5. Translucent to transparent eosphorite
crystals from the Roberto Caldeira (formerly
Joao Modesto) mine near Linopolis.

FeO = 13.07 weight % |Hagendorf = 14.86 weight % |
MnO = 16.89 weight % [Hagendorf = 15.17 weight %]

These values resemble those of eosphorite from Hagendorf (Strunz
and Fischer, 1957) and North Groton (Hurlbut, 1950)

Figure 6. Two eosphorite crystals (to 6 cm)
from the Roberto Caldeira mine. The unal-
tered core (C) is surrounded by a “rusty”
opaque rim (R) comprised of radial aggregates.

I'he large, translucent crystal shown in Figure 5 was cut paraliel
to the ¢ plane (001) and the a plane (100). The core (labeled “C™)
appears fresh and unaltered: nt consists ol yellowish o pinkish
brown, translucent eosphorite showing optical growth-zoning. The
brown, opaque, “rusty -looking nm (R) shows radiating microc
rystal aggregates 0.4 mm long which are remarkably similar to the
African emstite of Seeliger and Miicke (1970, Figs. 1 10 4, p. 292)
Electron probe microanalyses were camed out using an ARI
SEMQ electron microprobe set at 15 Kv and 15 nA; 12 points on
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the sample were analyzed, from core to rim. yielding the following
results (in weight %):

P.O, = 30.40

CaO =0.13

MgO = 0.08

AlLO, = 2290

MnO = 29.40

FeO = 3.90

H.,O = n.d.

Total = 86.81
A small decrease in manganese and an increase n iron were found
from core to rim:
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Figure 7. Inclusions in eosphorite: chlorapatite
(Ap), orthoclase (Ad), pyrrhotite (Py) and chal-
copyrite (Ch).

Figure 8. Fingerprint-like inclusion layers resulting
from fracture healing in eosphorite (30X).

Core: Eo,,Ch,
Rim: Eo.,Ch
Ave.: Eo..Ch

Inclusions
T'he following species were dentiied as inclusions in the
eosphorite crystals using electron probe microanalysis:
Chlorapatite Ca.(PO,),(CLLF.OH.CO,)
Albite NaAlS1,0,
Orthoclase KAIS1,0,
Pyrrhotite Fe, .S
CukFeS
'he megascopic preliminary observation of “pyrite-like” inclu-

Chalcopyrite

sions proved to be chalcopyrite and pyrrhotite.

These inclusions occur only in the outer crystal zones, and show
no preferred onentation: only the two-phase colorless “fingerprint”™
inclusions typically resulting from the healing of cracks occur in

the cores.

ERNSTITE

Emstite was first described by Seeliger and Miicke (1970) from
a granitic pegmatite near Karibib, Namibia, and was regarded by
them as an oxidation or alteration product of eosphorite (relict
cores of which remain intact). The formula for emstite is given as:




(Mn;* Fe")AI[(OH). O .PO,]
This composition appears to be the result of complete oxidation of
Fe** 1o Fe™, and the complete loss of crystallographic water with
the substitution of O for (OH). The climatic conditions prevailing
in the Namib Desert were reportedly responsible for the oxidation
and dehydration which took place without disrupting the crystal
lattice

Several mines in the Lin6polis area produce not only eosphori'e
(“childrenite™) but also rusty-brown crystals up to 12 cm in length

which are called monte fumaga (“smoky mountain™) by the local
miners. As mentioned above, these crystals have been sold on the
Amenican mineral market as “ernstite.”

Matenal taken from the altered nm of the large crystal analyzed
by electron microprobe was subjected to X-ray diffraction analysis
The resuling diagram was overlayed for comparison on the
diagrams of Afncan emstite and standards for emstite, eosphorite
and childrenite. The comparison shows almost perfect concordance
with eosphorite, fairly good agreement with childrenite, and differ
ences in companson to four of the emstite peaks (although the
other emnstite peaks are all concordant). Our conclusion is that the
rnm matenal actually consists of a mixture of eosphorite/childrenite
and subordinate emstite.

A second purported emnstite crystal, this one “rusty  throughout
from rim to core, was analyzed by the same method and vielded the
same results: eosphorite component overwhelmingly in excess ol
childrenite, together with minor emnstite. The weak peak observed
at 2.881A on the diagram is diagnostic for ernstite, so its presence
1s definitely established, but it probably comprises less than 10% of
the altered crystals sold as emstite.

CONCLUSIONS

Owur analyses indicate that the translucent 1o transparent crystals
are predominantly eosphorite, and that the altered nms and the
completely altered rusty-opaque crystals still consist primarily ol
eosphorite but with up to 10% emstite present as well. The pinkish
crystals are higher in the eosphonite/childrenite ratio (Eo, ) whereas
the more yellowish crystals contained closer to 1:1 ratio, with Mn
shghtly exceeding Fe.

Incidentally, Ginzburg and Voronkowa (1950) described a “new
mineral” (not currently accepted) from Kazakhstan which appears
to be the oxidation product of childrenite, with an X-ray pattern
similar to that of childrenite but differing in details

The clhimatic conditions in east-central Brazil are quite different
today from those prevailing in the Namib Desert (or Kazakhstan),
to which Seeliger and Miicke (1970) attributed the oxidation of
eosphorite to emnstite. However, research in east-central Brazil
centering on paleoclimates indicates that during the late Pleis
tocene (17,000 to 11,000 years B.P.) the climate was indeed and.
with a nearly complete absence of vegetation. In contrast, the
Holocene (10,000 years B.P. to the present) has been marked by
humid climatic conditions with heavy rainfall and erosion. Without
a careful companson of the chmatic conditions prevailing at each
of the localines discussed n i1s difficult to make meaningful
comparisons of the possible geneses of alteration products. Under

other conditions different oxidation species

may result from

eosphonite/childrenite.

I'he so-called emstite from the Linopolis area should, in any
case, be labeled “ecosphorite with minor emnstite.”
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EMERALD

AND ASSOCIATED MINERALS
FROM A FRANQUEIRA,
PONTEVEDRA, SPAIN

Miguel Calvo

Tecnologia de los Alimentos

Facultad de Vetennana

Miguel Servet 177
50013 Zaragoza, Spain

José Ramon Garcia
CGonzalez Besada 36, 1° |
13007 Oviedo Spain

Well-crystallized emerald specimens have been found,
embedded in phlogopite schist, in a roadcut in
northwestern Spain. Associated minerals include

phenakite crystals and chrysoberyl crystals and twins,

some showing the alexandrite effect.

HISTORY 5%

The first report of a discovery of emeralds in Spain was
circulated by Jacomo de Trezzo, a famous Italian silversmith who
worked in the court of Spanish King Philip I in the 16th century
He spread the (false) rumor that emeralds were to be found In
Abronigal Creek, at that ime a marshy and unhealthy belt near
Madnd (Calderon, 1910), resulting in a small gem rush to that area
Following this spurious report, nothing was recorded about beryl in
Spain for many years.

Christian Herrgen (1799), in a work that i1s considered the first
Spanish national mineralogy, wrote that beryl (not emerald, then
considered to be a similar but different species) was not found in
Spain. Many years later, Naranjo (1862) listed Pontevedra Prov-
ince as the only known Spanish source for beryl, but did not give
the specific locality. According to his description, the beryl was
found there as opaque, greenish yellow hexagonal prisms.

As it later tumed out, beryl 1s a relatively common mineral in
northwestern Spain, where it occurs in a number of pegmalite
deposits (Calderon, 1910; Garcia Guinea and Galdn Huernos.
1992). Most of the localities had escaped notice until the beryl was

lf.l_-, ‘l'l'?q Pl b .J'. Record, vislume .:" “in ember .IUf'. iy .'l-"-'-'

identified in deposits being exploited for feldspar and kaolimite
used in the ceramics industry

Emeralds were discovered at A Franqueira by Eloy Sanmartino
a schoolteacher, duning construction of the road between A
Frangueira and Cebreiro in 1968-1969. News of the find spread
very slowly among mineral collectors until around 1986, when
emerald specimens began to tum up at mineral shows. In 1989 the
first photograph of an emerald crystal from Pontevedra Province
was published in a gemology book by M. Baquero, but the precise
locality was not given. Three vears later the exact location of the
outcrop was finally published (Calvo, 1992; Mantin-lzard er al
1992)

In 1990 one of us (JRG) found a different species in the beryl
containing phlogopite of the outcrop. The morphology, paragenesis
and (especially) a change in color depending upon illumination
source suggested chrysoberyl, an identification confirmed by X-ray
diffraction analysis at Oviedo Umwversity. The locality thereby
became even more interesting 1o Spanish mineral collectors, who
worked the outcrop for more specimens
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LOCATION

The small village of A Franqueira, in the municipio of A Caniza
in Pontevedra Province, is located about 15 km east of Ponteareas,
10 km north of the Spain-Portugal border and about 40 km east of
the Atlantic coast. Despite its small size, A Franqueira is known for
its interesting 14th-century Romanesque church. The largest town
in the surrounding area 1s Ponteareas, incorrectly cited as the
emerald locality by some mineral dealers.

The emerald-bearing outcrop first discovered is now a small
prospect pit, measuring about 1 x 2 x 3 meters, in the roadcut about
| km from A Franqueira toward Cebreiro. The phlogopite rock has

been excavated wherever accessible, except where it passes under
the roadway. Unless and until the road is someday diverted, the
locality will have to be considered as exhausted. Heavy vegetation
and rough terrane have thus far prevented any thorough search for
additional pegmatite outcrops in the surrounding area.

GEOLOGY

The geology of the A Franqueira beryl deposit has been studied
and described in detail by Martin-lzard er al. (1992, 1995).
Emerald beryl and associated minerals occur in narrow phlogopite
lenses which onginated through the reaction of Hercynian pegmatites
with dunite host rock. The pegmatite intrusions caused some
metasomatic alteration of the dumite, resulting in near-contacl
zones consisting predominantly of phlogopite. Farther away tremo-

Figure 2. Ornately carved tympanum and sur-
rounding arches above a doorway in the 14th-
century Romanesque church at A Franqueira.

lite also appears. In zones nearest the contact, chrysoberyl, phena-
kite and beryl formed. Chromium from the dunite served as the
chromophore in the beryl and chrysoberyl; the Cr content of the
phlogopite decreases toward the contact (Martin Izard er al_, 1992).

The genetic process which resulted in emerald and associated
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species at A Franqueira is very similar to that which operated at
other well-known schist-hosted emerald occurrences such as
Takovaya in Russia (Sinkankas, 1989), Gebel Zabara and Wadi
Sikait in Egypt (Grundmann and Morteani, 1993), and Habachtal
in Austria (Niedermayr, 1988). Schist-type deposits are the source
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Figure 3. The
A Franqueira
outcrop in
August of 1993,

Figure 4. (below)
E.merald crystal
group, 7 cm, on
schist matrix.
Manuel Mesa
collection and
photo.

Figure 5.
Cluster of
crude
phenakite
crystals,

2 cm, in
schist. Calvo
collection;

J. M. Sanchis
photo.

Figure 6. Parallel cluster of emerald crystals,
2 cm across, in schist. Calvo collection; J. M.
Sanchis photo.

Figure 7. Chrysoberyl twin, 1 cm, in schist.
Manuel Mesa collection and photo.




of most of the world's emeralds, the Colombian deposits being a
notable exception (Sinkankas, 1989). Unfortunately the transpar-
ency, and therefore the gem value, of schist-type emeralds tends to
be low.

e _

Figure 8. Crystal drawing of A Franqueira
chrysoberyl by Fernando Gascon, based on a
specimen in the Miguel Calvo collection; forms
are a{l100}, b{010), c{001}, m{hk0}, d{hOl},
n{0kl}, rihkl}.

MINERALS

Beryl Be,AlLS1LO,,

Beryl crystals at A Franquiera have very simple morphology,
consisting only of the first-order hexagonal prism [ 1010} and the
basal pinacowds {0001 }. Most crystals are rather elongated and
doubly terminated. Some of the largest crystals have cavernous to
irregular terminations, reflecting their actual structure as subparallel
growths combining many individual crystals. Because the beryl
crystals nucleated and grew in massive phlogopite, their crystal
faces are rough and carry the imprints of myriad phlogopite scales.
Many crystals are also heavily included by phlogopite, primarily in
the near-surface zone of the crystals.

Beryl from A Franqueira ranges in color from yellow-green 1o
grass-green due to the presence of up to 0.2% Cr, averaging 0.15%
(Martin-lzard er al., 1995). This is comparable to the Cr content of
schist-type emeralds from other deposits worldwide, and also to
Muzo emeralds (Sinkankas and Read, 1986). A Franqueira emerald
contains an average of 0.71% Fe, which also serves as a chromophor
(Martin-lzard er al., 1995). Vanadium content has not been mea
sured.

Crystals range from opaque to translucent, the lack of good
transparency being attributable to phlogopite inclusions and inter-
nal fracturing. Some crystals are so heavily included as to appear
gray-black in color. Many crystals show fractuning and rehealing
roughly perpendicular to the c-axis, and some have become bent in
the process. No significant amount of etching has been observed.
Maximum crystal size is around 15 cm, but most crystals are 5 cm
or less. The best crystals for color and translucency rarely exceed
2cm. The few crystals that have been faceted resemble poor-
quality Brazilian emerald.

Stream-rounded crystals of aguamanne beryl have been found
near the roadcut, but these have no doubt originated from an as-yet
undiscovered pegmatite body nearby.
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Chrysoberyl BeAl O,

Chrysoberyl is probably the earliest beryllium mineral in the
assemblage (Martin-lzard er al., 1995), and most crystals show
heavy etching. Chrysoberyl occurs as irregular grains to 5 mm
grouped in skeletal aggregates, as individual crystals to | cm, and
as cyclic twins to 2 cm. Crystals and twins are most commonly
around 5 mm in size or less, often associated in confused aggre
gates

Morphologically the individual chrysoberyl crystals consist of
the rhombic prism and rhombic bipyramid, modified by small
pinacoid and second-order prism and pyramid faces. Irregular
crystal surfaces preclude precise gonmometry

The more common (130) twins display a different habit consist
ing of a dominant pinacoid which results in flat hexagonal plates
modified by small bipyramid faces; most twins measure under
3 mm, but larger examples show more development of the dipyramid
at the expense of the pinacowd

Many A Franqueira chrysoberyl specimens appear purplish red
in incandescent light and green in daylight. This color change 1s
prized in the gem vanety known as alexandrite, but specimens
found at A Franqueira tend to be highly fractured and unsuitable
for cutting.

Phenakite Be. . Si10,

Over the years, many phenakite specimens found at the locality
have been discarded as poor quartz—the name “phenakite”™ is
derived from the Greek word meaning “to deceive,” in reference to
its close similanty to quartz. A Franqueira 1s, at present, the only
known locality for phenakite in Spain

The phenakite occurs as irregular, rounded masses up to 5 cm,
and more commonly as crudely formed crystals to 3 cm (usually
| cm or less) in wrregular groups. Most are heavily fractured
Isolated crystals of rhombohedral habit are also known, with rough
surfaces showing the imprint of phlogopite scales.

Phlogopite KMg . Si,AlO,(F.OH)

Phlogopite schist 1s the principal alteration product of dunite
near the contact with pegmatite intrusions (Martin-lzard er al.,
1995), and it 1s within this schist that the crystals of beryl,
chrysoberyl and phenakite are found suspended. The grain size 1s
around 5 mm, with a preferred onentation resulting in the schis-
LosIty.

Tremolite Ca,(Mg.Fe*).Si,0(0H)

The tremolite alteration zone, at some distance from the pegma-
lite contact, contains masses of rod-like crystals to 3 cm which are
heavily fractured and intergrown. Tremolite content exceeds that of
phlogopite in the zone. Beryl crystals near and inside the tremolite
zone are more deeply colored, probably as a result of the increase
in overall Cr away from the pegmatite contact.

CURRENT STATUS

The area surrounding A Franqueira 1s currently under claim (the
“Beatniz” claim) by one of us (JRG), and 1s under study. Explora
tion to develop sources for industnal beryl, gem matenal and
collector specimens 1s pending

ACKNOWLEDGMENTS
We are pleased to acknowledge the valuable assistance provided
by Fermando Gascon of Zaragoza and Manuel Mesa of Oviedo.

REFERENCES
BAQUERO, M. (1989) Gemas; Tratado de Gemologia. Ediciones

Aguaviva, Zaragoza, Spain, p. 125.

The Ming Fodli H G dld i By _. N Nonember f.'- e L el




CALDERON, §. (1910) Los Minerales de Espana. Juma para
Amphiacion de Estudios e Investigaciones Cientificas. Madrid,
Spain. Vol. 2, p. 463464,

CALVO, M. (1992) Bilbao [Spain] Show 1991. Mineralogical
Record, 23, 272.

GARCIA GUIENA, J., and GALAN HUERTOS, E. (1992)
Matenales espanoles de interés gemologico. In Recursos
Minerales de Espana (Garcia Guinea, J. and Martinez Frias, J..
Eds.) Consejo Superior de Investigaciones Cientificas, Madnid.
Spain, p. 649-700

GRUNDMANN, G., and MORTEANI, G. (1993) Smaragdminen
der Cleopatra. Zabra, Sikait und Umm Kabo in Aegypten. Lapis
I8 (7-8), 27-39.

HERRGEN, C. (1799) Matenales para la geografia mineralogica
de Espana y de sus posesiones en Amérnica. Anales de Historia

Natural, 1. 5-16.

MARTIN-IZARD, A., MOREIRAS. D.. ACEVEDO, R., PANI-

AGUA, A., and MARCOS-PASCUAL, C. (1992) Génsis y
medio de formacion del yacimiento de minerales de benlo
asociados a la pegmatita de Franqueira, Pontevedra (Galicia)
Boletin de la Sociedad s;nnmm de Mineralogia, 15 (1), 216
221.

MARTIN-IZARD, A., PANIAGUA, A., MOREIRAS, D., ACI
VEDO, R. D., and MARCOS-PASCUAL, C. (1995) Metasoma
tism at a granitic pegmatite-dunite contact in Gahcia: The
Franqueira occurrence of chrysobery! (alexandnite), emerald and
phenakite. Canadian Mineralogist, 33, 775-792

NARANIJO, F. (1862) Elementos de Mineralogia General, indus
trial v agricola. Imprenta de la Viuda de Don Antonio Yenes,
Madnd, Spain, p. 462

NIEDERMAYR, G. (1988) Mineralien und Smaragdbergbau im
Habachtal. Doris Bode Berlag. Haltern, Germany

SINKANKAS. 1. (1989) Emerald and Other Bervls. Geoscience

Press. Prescotl, Anzona P

@ysons’ Minerals

|
I

Edmonton, Alberta

fine mineral specimens
Rod & Helen Tyson

10549 133rd Street
Canada T5N 2A4

(403) 452-5357

Blue Sky Mining

Desven. OO BOJ USA

| = FAX $D3-4/78-B7

Collector, Commercial & Educational
Minerai Specimens from Mexico
Wholesale /Retail = By Appt. Only

NATIONAL MINERALS

Your prime source for TOP QUALITY

aesthetic ZEOLITES and Bulk Materia
By the Piece, Flat or Kilo

Competitive Prices, Excellent Service
FAX/Mail requirements to

NATIONAL MINERALS, G3/7 Sunder Nagar

Malad (W), Bombay-400064, INDIA

— |_.T'E'! B74-9984 B72-6874. Fax: 91-22-873-6161 —

Rare Species?
Common

/" SUPERB MINERALS
(INDIA) PVT. LTD.

Our Locations at Tucson 1998

* Executive Inn, Room #161

* Pueblo Inn, Room #161

* Inn Suites Hotel, Space #134

« TGMS Convention Center, Arena, #29

* For Collectors

e Grand Retail Sale

in the USA. For very prompt services, contact

SUPERB MINERALS INDIA PVT. LTD.

Top Quality Minerals for Collectors, Museums, Students & Dealers at Most Affordable Prices

« For All Qualities Wholesale & Retail Trade
« For Big Pieces and Top Quality Wholesale

o meet the long time demand of our customers, we have started order by mail service

1111 West St. Mary's Road
Apt. #410

Tucson, AZ 85745

Tel/Fax: (520) 903-1610

Nashik, India 422 101
Fax: 91-253-264598

We m‘

Shyam Castle, Brahmgiri Nashik Road
Tel: 91-253-566227 also 91-253-566237

E-mail: superb@giasbm01.vsnl.net.in

Flﬁ&?ﬂkﬁjhtﬁ& 1997 Musich Show: For the latest
m&cﬁwhuam&ﬁomfm, Mfwuxﬂftm&h{n. 1.105

.

We Believe in Best and We Believe in Trust

Minerals?

(.)ur CUstiomers say l)u.1||h matenal,

accurate labels, excellent wrapping.” Find
out why'! $2 brings 20 pages of listings
$3 puts you on our mailing hist for a year. |

Minerals Unlimited

P.O. BOX B77-MR

/ RIDGECREST, CALIF. 93556-0877

The Mineralogical Record. vodume 28, November—December  |997




Available
for the first time
one of the
finest mineral
books

ever written.

9" x12

408 Pages

507 - Colored Mineral Photographs

Cost: $170.00 cloth bound
$250.00 Leather bound - Limited Edition
$ 8.00 Shipping & Handling in USA

 Order thru: SANCO PUBLISHING, SANCO LTD,;
PO Box 177, _a"l.p[‘-lvtnn, W1 549120177
Phone (414) 739-1313; Fax (414) 734-4999
*AREA CODE AFTER JULY 1ST (920)

* Books will be available at
¢ MASTERCARD or VISA acceptable Springfield, Denver, and Tucson Gem & Mineral Shows

L ]
De rin o
Jon. 27- Arizona Mineral & Fossil Show

Feb. 16 (Executive Inn, Rm. 237)

Minapa co Feb. 13-15 Tucson Gem & Mineral Show
o

(Convention Center)

Specializing in Russian and e NEMVTFEZ g;,gfem .
Now Chinese Minerals. Mar. 15-16 Clifton New Jersey Gem
& Mineral
Apr Rochester Mineral Symposium
26-27 New Jersey Earth
Science Gem & Mineral
28-29 Mineral Fest ‘97’
Marlboro, New Jersey
8-10 East Coast Gem & Mineral Show
10-14 Colorado Mineral & Fossil Show
(Holiday Inn North, r. 210)
26-28 Franklin-Sterling Hill Gem & Mineral
8-Q Nassau Mineral Show

14-50 128 Street
College Point, N.Y.11356

Phone (718) 886-3232 FAX (718) 461-1874

Photo by Jeff Scovil

The Mineralogical Record. volume 28, November—December. [097




C The Sunnywood
Collection

Quality Minerals, Fossils &
Carvings mounted on
exohic harawood bases
some with covers!

Custom Mounting Available

See our
VIDEO CATALOGS
$7.50 ea.
(refundable with purchase)

VISIT OUR WEB SITE AT
hitp://www sunnywood.com

THE SUNNYWOOD COLLECTION
12068 E. Amherst Place
Aurora, Colorado 80014

tel/fax 303-368-7497
E-mail: minerals@sunnywood.com

77 A s
/%’ / /)’.///A'/f’}'( /%
\pﬁ'::;:;ar ;f:f:t;;;b;!illfl

Call and ask about recent mining discoveries

'O f}-"'l. |'I"" Crinclen |

for an 1:_-J'J"“'-'-’-'4""-"! nl call

Pyromorphite, Les Farges, France

Send $750 for our Mineral Video Catalog.
Over one hour of top quality Minerals
from $75 to $25,000.

L 2 A 0 S S R RS R R R R R AR RS

Stuart & Donna Wilensky
P.O. Box 386, Dept. MR, 203 Sullivan Sf
Wurtsboro, NY 12790

Shop (914) 888-4411 » Home (914) 695-1550
Fax (914) B88-2889
E-MAIL Address: STUWIL@AOL.COM
See us on the WEB at http:/ /members.aol.com

stuwil /pagel.htm

Buying & Selling Gem
(,'!_'l'h'fﬁf,\' and Worldwide Classics
FREE PHOTOS
Will be sent in response to your Want List!

CALL (203) 235-5467
161 Sherman Avenue * Meriden, Connecticut 06450-3352

The Mineralogical Record, volume 28, November-December. [997

A New Magazine about
Mineralogy, Geology & Paleontology

EDIMONS pu PIAT « Tel/Fax: 33-471-66-54-67

| bis, rue de Piat, F-43120 « Monistrol/Loire, France




FOR SALE
Rare and Beautiful Minerals

i.m:fuj."ng the ‘f'ﬁ”au'r'ng:

A unique collection of Swiss minerals, inulmling medium to large-size
Smul\*}' Quartz L‘n'stdlﬁ, some with Pink Fluorite; lustrous .‘::n'ml:}' Quartz Gwindels in
every 5]’lapt‘ and size; :‘-plcmlitl Quartz L‘r}.'stals, some covered ]1}-‘ Pink Fluorite and
others with iingte Pink Fluorite cr_-:stal:-'.

;\mutl*x}':‘-t cr}'stal groups from the Swiss ;\Ip-,a, one of which is the finest and most
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Springfield Show 1997

by Tom Moore

Early each August, we major-show-deprived easterners look
forward avidly to Marty Zinn's East Coast Gem, Mineral and
Fossil Show at the big Eastern Siates Exposition Building, in an
outlying precinct of West Springfield, Massachusetts. This 1s not,
of course, a hotel show hike Marty s yearly productions at Denver
and Tucson, and. except for Canadians, there are very few interna-
tional elements to it. But there are 150 or so dealers, half of them
mineral dealers, 1o keep a visitor buzzing, and many mineral
offerings prove to be early hlips on the What's New screen as we
zoom in towards Denver

Besides, this show usually has—and had again this year
numerous helpings of tangential, generous-hearted side features.
Once again this year there was, for example, the “Gem and Fossil
Mine™ for the very young: six dollars admission fee at the spooky
dark entrance, plastic hardhats with lamps provided: keep all you
can find in there, kids. Then there was the “Kids' Store,” with
beginners’ specimens, plastic dinosaurs, a mineral coloring book,
and more, all proceeds to be donated to the Springfield Science
Museum. There was a gold-panning station; also a mineral wdent
fication service: a large wholesale section: erudite lectures; Jefi
Scovil taking pictures; and the ever-friendly Charlie and Marcelle
Weber selling Mineralogical Record subscriptions. And stationed
near the snack bar there was a perpetually cheerful man passing out
free red balloons to whomever passed by—whether he was one of
Marty’s helpers, or had other affihations, or had any at all, | never
found out.

As topaz was the theme species for Denver in "96 and Tucson in
95, so it was for Sprningfield this year. Thus among the display
cases was one by the American Museum of Natural History (New
York) with five great and wonderful topaz specimens, including a
huge blue Bement Collection specimen from Mursinka, Urals,
Russia. Among other topaz-flashers were Bill Shelton, Ermie and
Vera Schlichter, and Harvard—from whence Carl Francis lugged
down a 225-pound crystal from Fazenda do Fumel, Minas Geras,
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Brazil. The Peabody Museum, Yale University, had a thoughtful
case on greisen mineralization, including, of course, topaz speci-
mens, one of which was an |8th-century piece from the Gigot
d'Orsy collection, with wine-yellow crystals all over a 15-cm
matnx, from Schneckenstein, Obersachsen, Germany (see the 1781
illustration on p. 29, vol. 26, no. 1)

A partial hst of other excellemt cases: “Minerals of New
England.” with a gorgeous, gemmy, pink 3-cm elbaite crystal from
the Stnckland quarry, Connecticut (Boston Mineral Club), self
collected Bay of Fundy zeolite group, calcite and quartz specimens
(David Redfield and Tom Minnmich); self-collected Connecticut
minerals (Joel Sweet); Tsumeb pseudomorphs (George Feist); a
case of huge and dramatic bante and rhodochrosite specimens
(Marv Rausch); English specimens from the W. W, Jeffens Collec-
tion (Carnegie Museum, Pittsburgh). European classics, including
some fantastic mimatures of ultra-sexy things hke German
stephanmite, German proustite and Rumanian gold (Phil and Cheryl
Scalisi). Finally, the Mineralogical Society of Brattleboro, Ver
mont, put in three cases, one of which was devoted 10 miscella
neous mineral specimens from places with preposterous names
here the stars of the show were not the minerals but the labels,
which, with neatly printed straight faces, showed locality designa
tions like Childs Aldwinkle, Pinal County, Arizona; the Suckthumb
quarry, Dorset, England: Slaughter Yard Face, Tasmania; and the
Old Painful mine, Booger Bottom, Georgia. | wanted to go and get
one of those red balloons and fasten 1t here just to help this case

But on 1o market. Regrettably, there wasn’t a lot of new matenal

although, yes, there was some beautiful orange creedite from
Mina Navidad Rodeo, Durango, Mexico. in the keeping of Chris
Wright of Wright's Rock Shop. This is not 10 be confused with
purple Mexican creedite, which is from the Potosi mine in
Chihuahua; | have seen the orange “Rodeo” kind only once before
and reported on it from the 1988 Nimberg show (see vol. 20, no
p. 147). These new specimens were found last September, and
numbered, reportedly, fewer than 20 in all, in miniature to small
cabinet sizes. They are spheres of divergent, well individualized
spiky prisms, with individuals 1o 2.5 cm long: the crystals are
actually colorless and transparent, but stained in most areas a
bright reddish orange or occasionally pale brown. The luster 1s high
and the overall aspect of these bnstling, ghittering specimens 1s
extremely altractive

Chris Wrnight also had about ten mimatures with 2-cm “rasp
berry” grossular gamet dodecahedrons on white weathered skam
matnx from Coahuila—much better specimens than the general
run we are used 1o seeing, as the crystals have sharp form, deep
color and very little damage. Stull again, Chns had large (10 12 cm
long) Guerrero amethyst crystals on matrix coated by orange
brown calcite crystals—a new association for this matenal

Frank and Wendy Melanson's dealership Hawrthorneden 1s a
busy hive towards which | always make an ecarly becline in
Springhield, as there are usually many odd things here available
from few (or no) other dealers, and usually lots of thumbnails 100
T'his ume, the Melansons had about 25 fine thumbnails of stokesite
from Corrego do Urucum, Galileia, Minas Gerais, Brazil (sec

locality article in vol. 17, no. 5). Each specimen is an elegant

sparkling 1.5 or 2-cm sphere, its whole surface ndged and ruffied
by the canted edges of grayish pink, flattened, |-mm stokesite
crystals: not bad-looking specimens, and certainly best-from
anywhere for this very rare Ca/Sn sihicate. Industnous digging last
year in the Urucum dumps vielded, Frank says, maybe 200 such
stokesite balls, none larger than 4 cm in diameter

Suil speaking of ranties—Isaias Casanova of 1.C. Minerals has
latched onto some excellent new specimens of boltwoodite, a K/
sthcate reported from the Arandis mine, Namibia (sull the only
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Figure 3. Creedite crystal cluster, 5 cm, from
Rodeo, Durango, Mexico. M. Phantom Miner-

als specimen, now in the collection of Joe
Politvka; Jeff Scovil photo.

Figure 4. Sturmanite crystal to 3.5 cm, from the
N'Chwaning mine, near Kuruman, South Af-
rica. I.C. Minerals specimen; Jefl Scovil photo.

Figure 1. Barite crystal group, 3.3 cm, from the
Rosh Pinah mine, Namibia. I.C. Minerals speci-

men; Jeff Scovil photo.

Figure 2. Boltwoodite sprays on matrix, 3.5 cm
as shown, from the Rossing mine, Arandis,
Namibia. I.C. Minerals specimen; JefT Scovil
photo.

(Continued on page 508)
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What’s New (continued from page 506)

good specimen source) in 1975 (see What's new in minerals? vol.
6. no. 5). Arandis mine boltwoodite comes as bright yellow-orange
sprays of acicular crystals, the sprays to | cm, flat-lying or
upstanding on dark drusy calcite vug linings in weathered brown
ish limestone (7). Isaias had about a dozen miniature and small
cabinet pieces ($200-%300), with small sprays scattered about
fairly genercusly on each: handsome hand specimens of a rare
species, and with good micromount potential as well.

Additionally, the I.C. Minerals stand featured some beautiful
barite from the Rosh Pinah mine, southern Namibia: a couple of 8-
cm chunks of gray vuggy rock covered everywhere by lustrous,
pale orange, transparent |-cm barite blades. Jeff Scovil took a
photo of one unbelievable sturmanite specimen Isaias had: a
simply monstrous, gemmy yellow prism on matrix, from the
N'Chwaning mine, South Afnca. But from the N Chwaning i
mine, a few new specimens showed sturmanite microcrystal coat-
ings over black manganese ore, the sturmanite being a yellow-
green color quite new (I believe, and Isaias believes) for the
species; think of the color of green-leaning Bunker Hill mine,
Idaho pyromorphite.

The Fersman Mineralogical Museum (Leninski Prospect 18-2,
117071 Moscow, Russia) showed up at Springfield with some
magnetite specimens from Dashkesan, Azarbaijan, which repre-
sent a quantum jump in quahty for this matenal. In perhaps 20
miniature and small cabinet-sized matrix specimens, the half-
embedded magnetite crystals, usually sitting alone, may be octahe-
drons, dodecahedrons, or any combination of these: they are
generally very sharp. have a medium-high submetallic luster, and
reach 4 cm across. The matrix is a massive epidote/gamet/quartz/
calcite skarn rock, occasionally with bright blackish green brush-
works of epidote pnisms in dense parallel growth. Also from
Dashkesan, there 1s good quartz in milky to transparent prisms (o
|2 cm long, some with girdles of smaller prisms down around the
bases. | saw none of the fat, sharp, milky white hexagonal crystals
of apatite which sometimes appear from this place, but surely
Dashkesan is a locality worth close watching

Dudley Blauwet of Mountain Minerals International always
makes the Springfield scene, and nearly always has something new
and gemmy and/or exotic from the Himalayas. One standout this
time was pale brown, transparent axinmite in typical French or
Russian-style axe-blade crystals to 3 cm, sometimes lightly
chlontized (and then opaque with a greenish surface schiller), and
implanted singly or in decorative small clusters of two or three on
quartz matrixes to 10 cm across. The locality 1s a new one for
axinite: Khapalu, Ghanche District, Baltistan, Pakistan. There’s
also a new and pretty diopside, in loose sprays of deep smoky
green, lustrous, translucent to transparent bladed crystals, from
Markhi Khel near Spinghar, Nangarhar Province, Afghanistan:

about 20 thumbnails and miniatures of these. Finally, check out
Dudley’s beautiful, doubly terminated, simple hexagonal prisms of
bicolored beryl from Baha, S.W. Buspat Peak, Baltistan, Pakistan.
These utterly transparent 2-cm crystals are zoned palest green and
palest pink, and are extremely sharp, and so subtly laid over their
white microcrystallized feldspar matrix that you have to look twice
to see that they're there—you see the matnx rhrough them, ala
“icecube” fluonite from Dalnegorsk.

The major New England news is of a long-known locality which
seems 1o be in an upbeat mood nowadays. I refer to the Wise mine,
Westmoreland, New Hampshire, a hypothermal deposit long fa-
mous for beautiful sea-green fluorite; you may have noticed the
recent plemitude of this matenal largely as cleavage octahedrons
and cutting stock but also as lovely large crystal groups. The Wise
mine began in 1890 as a commercial operation for fluorite as flux
material, but from its closure in 1919, almost all the way to the
present day, it was merely a haunt for casual rockhounds. Serious
specimen mining commenced in 1994, when a lease was secured
by James Tovey and Bob Borofsky of Jolynne Associates (363
Scoby Rd.. Francestown, NH). | talked to them in Springfield,
where they were showing an enormous spread of green fluonite and
sceptered milky guartz specimens of every quality but almost all
of one size: very large. Some fluorite crystal groups indeed are 45
cm across, and individual octahedrons reach 9 cm on edge. Scepter
quartz prisms reach 5 cm, and a few are slightly smoky: these occur
in pleasing cabinet-sized groups by themselves, or else nicely
complement the big green fluorite crystals on other groups. All
specimens are in good shape, as the Jolynne folks keep their
blasting to an absolute minimum, often working crystallized
pockets by flushing them out with water.

A final tip of the Springfield topper must go to Wayne and Dona
Leicht of Kristalle. The Leichts recently have been having fun
buying up old collections in New Jersey and in Europe, and for this
show they assembled two very nice suites of things to sell:
oldumers from (1) Comwall, England, and (2) the Paterson/
Prospect Park, New Jersey, zeolite-bearing basalt traprocks. There
were outstanding classics in both categones, but the specimen |
dwelled on longest was a 2 x 3-cm cluster of sharp, medium-
lustrous black chalcocite crystals, a handsome piece, with indi-
viduals to 1| cm. And 7'/l bet vou thought |1 was going to say it
belonged to the Comwall suite; but no, the locality 1s the Chimney
Rock quarry, Bound Brook, New Jersey (the article on this locality
in vol. 9, no. 1, mentions only vague “sulfides of copper” occurring
sparingly there). When | checked back again at the Leichts” stand
near the end of the day 1 was quite surprised to note that no
northeastern collector had yet snapped up this amazing “locality”™
specimen. Where is it now (a serious question: would someone
care to share a photo?)?

Well yes, it’s a short report this time . . . but I'll try to make it up
o you, and soon, from DENVER.
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Saturday 1/31/98 at 10:00 am |

New Supply of Brushy Creek Calcite
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I'he Friends of Mineralogy was founded in Tucson. Anzona, on
February 13, 1970, Its objectives were to promote better mineral
appreciation, education and preservation. The chief aims and activities
of FM include

]

Compiling and publishing information on mineral localines, and

imporiani mineral collections

Encouraging improved educational use of mineral specimens

collections. and localities

support a semi-professional joumnal of high excellence and interest
designed to appeal to mineral amateurs and professionals, through

which FM acuvities mayv be circulated

Operating mformally in behalt of minerals. mineral collecting, and

descniptive mineralogy, with volumary support by members

I'he Mineralogical Record has agreed 10 an affiliaton with the Fniends
of Mineralogy whereby 1t will publish 1ts wnitten matenal and news of
is activities. The Friends of Mineralogy will support the
Mineralogical Record, since the aims of both are simularly educational
and directed toward better coordination of the interest and efforts of

amateurs and professionals

Co-Sponsor, with the Tucson Gem & Mineral Society and the
Mineralogical Society of Amenca, of the Annual Tucson

Mineralogical Symposia

Pacific Northwest Chapter: 1997 Mineralogical Symposium
September 26-2Kth

For information about the Pacific Northwest chapter contact
Wes Gannaway, President, 16084 Brookwood Dr.. Ferndale, WA 98248

MNih- AR4-4 MW

Pennsylvania Chapter: Reminiscences of a Mineralogist, by

Arthur Montgomery. Order from: Friends of Minerzlogy, PA Chapier

Mineralogical Symposium and field tnp, West Chester Umiversity, PA
Oct. 24-26, 199

For information about the Pennsvlvania « hapter cont
Roland Bounds. 315 Stamford Dr.. Newark. DI

. -
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Southern California Chapter: For informatio
Bob Revnolds. Presadent. 2024 Urangi Iree Lan

Redlands, CA 92374-2850: 909. TOK-RS570

Chapler News:

Colorado Chapter: Order Now!! Minerals of Colorado
Order from: Fnends of Mineralogy—Colorado Chapier
P.O. Box 11005, Denver, CO 8021 1-0005

$150 + 53 p.&h. (Colo. residents add 7.3%)

For informaton about the Colorado chapter contact: Ed Raines

»

President, 721 Francis St., Longmont, CO BOS01; 303-477-2559

Great Basin Chapter: For information contact: Steve Scoit
President, 5690 Park Street, Las Vegas, NV 89129:; 702-645-217
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' 2-inch Dioptase Crystals Excite Collectors!
’ So does our Video Catalog!

Sphalente—Perrepoint, NY

Aesthetic Minerals for sale on our 90-minute Video Catalog.
Fine specimens in all sizes! It's like a
Home Shopping Network for minerals! We produce at least FOUR Video
Catalogs/year. Satisfaction Guaranteed or your money Happily Refunded!

Order Your Video for $12—Videotape supplied in a system
compatible with what is used in your country.

We Buy individual specimens & collections—Competitive Prices Paid!

Trade-ins ACCEpted on better specimens of the same mineral!

Buy—back Offered on specimens wanted by our other clients!

We Also offer outstanding FOSSILS, TEKTITES, METEORITES—video $12

L - *
Robert Lavinsky Tom Kapitany Robert Sielecki

Matthew Webb Collector’s Corner Ausrox
P.O. Box 948627 at Gardenworld 42 Hex St., Tottenham, Melbourne
La Jolla, CA 92037 USA Melbourne, Victoria Victoria 3012 Australia
TEL: 619-587-1141 Australia TEL: 61-3-9314-9612 |
FAX: 619-534-8180 (attn. Rob) TEL: 613-9798-5845 FAX: 61-3-9315-1819 ¢ :.USHD;‘t%',; |
Email:lavinsky@jeeves.ucsd.edu FAX: 613-9706-3339 N




THE 44th ANNUAL

TUCSON

GEM & MINERAL SHOW

This year FLUORITE & ALPINE minerals
will be the featured species at the Tucson
show; the exhibits are sure to be spectacular
If you've been thinking about making a trip
to see the world-famous Tucson Show, this is
the year to do it! Besides the extraordinary
exhibits from museums and private collec-
tions worldwide, you'll see the world's top
mineral dealers, publishers and program lec-
turers. Make your arrangements now to
attend the greatest mineral event of the
vear. Use New Church Street Entrance!

Tucson Convention Center, Downtown
TNucson, South Granada Avenue entrance o
See: Competitive exhibits ® the Arthur Roe
Memorial Micromount Symposium ¢ Min
eral Photography Semimnar ¢ Meet the Au
thors hour ® Symposium on Fluorite & Alpine
Minerals (sponsored by FM, FMS, MSA, and
'GMS) ® Great Saturday Night Program e
And the world's iinest dealers in minerals
mineral books and magazines, and mineral
ogical antiques! HOURS: Thurs. & Fri. 10

Sat. 10-6:30, Sun. 10-5. Admission $5 per day

TucsoN GEM & MINERAL SOCIETY SHOW COMMITTEE
P.O. Box 42543 » TucsoN, AZ 85733 ¢ (520) 322-5773 = Fax (520) 322-6031

PHOTO: FLUORITE from Staupliloch, Switzerland; photo by Wendell E. Wilson
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Geology and Meteorite
Museums

University of New Mexico

Curators: Gary Smuth (Geology)
Adrian Brearley (Meteorites)
Tel: (505) 277-4204

Dept. of Earth & Planetary Sciences

Northrop Hall, Univ. of New Mexico

Albuquerque, NM 87131

Hours: 94 M-F (closed on school
hohdays)

Specialues: Worldwide minerals and
meteorites, New Mexico fossils,
Harding Pegmatte Mine Collection

Colburn Gem &

Mineral Museum
Executive Director: Rebecca Lamb
Curator: Susan Granados
Tel: (704) 254-7162
Fax: (704) 251-5652
Pack Place Educanon,
Arts & Science Center
2 South Pack Square
Asheville, NC 28801
105 Tues.—Sat. (all vear):
1-5 Sun. (June-Oct.);
Closed Mondays and hohdays
Specialtes: North Carolina and
worldwide minerals and gems
Accessible to persons with disabilities

Hours

Montana Tech

Mineral Museum

Curator: Richard Berg
Adjunct Curator: Lester G. Zeihen
Tel: (406) 496-4414

¢/0o Montana Tech

Butte, MT 59701-9981

Hours: 8-5 daily June-Labor Day;
M-F & Sun. afternoons
Labor Day—May

Specialnes: Montana & Idaho munerals;

svsiemandcs

Museums listed alphabetically by aty

Harvard Mineralogical

Museum
Curators: Dr. Carl A. Francis
Wilham Metropols
Tel: (617) 495-4758
24 Oxtord Street
Cambridge, Mass. 02138
Hours: 9-4:30 M-Sat.: |
Specialuies: Systematic
Mineral Collectuion

4:30 Sun

William Weinman

Mineral Museum

Asst. Curator lh!'l.t:._: Graveh
Iel: (7700 386

51 Mneral Museum Dr

White, GA 30184

lthIT'\ 10—4-30) ILJL'\

Specialty: Georgia &
worldwide minerals & fossils

(576

Sat.. 2—4:30 Sun

Western Museum of
Mining & Industry

Curator A . Girouard
Tel 495-2182
Telnet pac.ppld.ord (Library Cat.)
IDir. of Educ.: Eric L. Clements
Tel: (719) 488-0)88(0)
Fax: (719) 488-9261
WWW. WINMI.Org
1025 North Gate Road
Colorado Springs, CO 80921
Hours: 9-4 M-Sat.. (12-4 Sun..
June-Sept. only), closed holidays
Specialties: Colorado minerals & ores,
Western muning equip. &
memorabiha, 11,000-vol
library

lermy
219

research

Denver Museum of

Natural History
Curator of Geology: Jack A. Murphy
[el: (303) 370-6445
Dept. of Earth Sciences
20001 Colorado Blvd.
Denver, CO 80205
Hours: 9-5 daily
Specialties: Colorado minerals

Geology Museum
Colorado School of Mines

Curator: Virgimia A. Mast
lel: (303) 273-3823

Golden, Colorado 80401

9—4 M-Sat., 1-4 Sun

( I{'I\-L'Li Oon s |"|1'|l1'| iiillhi.l\\ o

Hours

Sundavs 1in the summer
Specialties: Worldwide munerals;
Colorado mining & minerals

A. E. Seaman
Mineralogical Museum

Curator (mineralogy)
George W. Robinson

Adjunct Curator; Dr. John A. Jaszczak
Tel: (906) 487-2572

Michigan Technological Unn

Houghton, Michigan 49931

Hours: 9-4:30 M-F

Specialty: Michaigan munerals, copper

minerals & worldwide minerals

Houston Museum of
Natural Science

Curator (maneralogv): loel Bartsch
Iel: (713) 639-4673
Fax 523-4125

| Herman Circle Drive

Houston, Texas 77030
96 M-Sat.. 126 Sun

Specialty: Finest or near-finest

713)

Hours

known specimens
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1E MUSEUM DIRE

Natural History Museum
of Los Angeles County

Curator (Mineral Sciences)
Dr. Anthony R. Kampt
lel: (213) 763-3328
Collections Manager
Dorothy L. Ettensohn
Iel: (213) 763-3327
Fax: (213) 749-4107
200 Exposinon Blvd
Los Angeles, CA 90007
Hours: 10—4:45 Tues.—Sun.
Specialues: Calif. & worldwide
minerals, gold, gem crystals,
colored gemstones
H“PP“” Organizaton
he Gem and Mineral Counail
Website hIl’P

nhm.org/~gmc

University of Delaware

Mineralogical Museum
Curator: Dr. Peter B. Leavens
Tel: (302) 831-8106
E-Mail
PBlL@BRAHMS.UDEL.EDU
Department of Geology
University of Delaware
Newark, DE 19716
Hours: 8:30—4:30 M-}
Specialty: Worldwide minerals

Carnegie Museum of
Natural History

Collecnon Manager: Marc 1
Tel: (412) 622-3391
4400 Forbes Avenue
Pittsburgh, PA 15213
Hours: 10-5 Tues.—Sat.,
10-9 F, 1-5 Sun.,
closed Mon. & hohidays
Specialty: Worldwide minerals & gems

Wilson

Musée de géologie
de I’Universite Laval
Curator: André Lévesque
fel: (418) 656-2193
E-mail: alevesqu(@ggl.ulaval.ca
Fax: (418) 656-7339
Geology Dept., 4th floor
Adrien-Pouhot Building
Québec, Que., Canada G1K 7P4
Hours: 8:30-5 M-F
Specialties: Quebec and worldwide
minerals and fossils; Miguasha fishes

Museum of Geology

Director: Philip R. Bjork

Tel: (605) 394-2467
South Dakota School of

Mines & ]L‘Lhr}ﬂing\
501 E. St Joseph Street
Rapid City, SD 57701-3995
Hours: 8=5 M-F 94 Sat., 14 Sun
Specialty: Black Hills minerals,

CSp. pcgmanitcs

New Mexico Bureau of
Mines & Mineral Resources—

Mineral Museum

Director: Dr. Virgnl W. Lueth
Tel: (505) 835-5140)
E-Mail: vwlueth(@nmt.edu
Fax: (505} B35-6333

Assistant Curator: Lvynn Heizler
Tel: (505) 835-5166

New Mexico Tech

801 Lerov Place

Socorro, NM B7801

Hours: 8-5 M-F 10-3 Sat., Sun

Specialties: New Mexico minerals,
mining artifacts, worldwide munerals

Penn State Earth &

Mineral Sciences Museum
Curator: Andrew Sicree
Tel: (B14) 865-6427
Steidle Building
University Park
State College, PA 16802
Hours: 9-5 M-F & by Appt
(closed hohidays
Specialties: Mineral properties
exhibits: “velvet” malachite: old
Penna. minerals, mining art

Arizona-Sonora

Desert Museum
Collecions Manager &
Mineralogist: Anna M. Domitrovic
Tel: (520) 883-3033
Fax: (52()) 883-1380 ext. 152
2021 N. Kinney Road
Tucson, AZ 85743-8918
8:30-5 Daly (Oct.-Feb.)
7:30-6 Daily (Mar.-Sept
Specialty: Arizona minerals

Hours

JJORY

Marshall Mint & Museum
Curator: Hugh Roy Marshall
Tel: (702) 847-0777
Fax: (702) B47-9543
PO. Box 447 (96 N. C St
Virgimia City, NV 59440
Hours: 9-5 seven davs
Specialties: Nevada precious

metals specimens

Europe

Mineralogical Museum
School of Mines, Paris

Curator: Lvdie Touret
Tel: (31) 140-51-9143
Fax: (31) 146
E-mail: touretl@musee. ensmp. fr
60, Boulevard St. Michel
F-75272 Paris, Cedex 06, France
)-6 Tue.—Fn

10-12, 2-5 Sat

34-25096

Hl-'lll\

Specalnes: Worldwide minerals, Early
“type specimens, one of the best

W 1[]1.‘!‘\'. hh‘ SYSICManc o I-Ht'u Lons

Giazotto Mineralogical

Museum
Curator: Adalberto Grazotto
Iel: 39-50-5()1587
Lungarno Gambacortu 39
Pisa, Italy
Hours: by Appointment
Specialty: Itahan and Worldwide
minerals

Additional listings welcome!

Send vital informaton, as shown, to the editor

here 1s a

modest annual fee (lower than our regular advertising rates)

=
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“My fluorescent collection doubled when
[ got my SuperBright 2000SW.”

No wonder serious mineral collectors are choosing the
most powerful, portable hand-held SW UV light in
the world-the SuperBright 2000SW!

One-of-a-kind design —
¢ Instant start-up!
& Lightweight for easy maneuverability'
¢ New U-shaped quartz tube nearly doubles the
effective arc length!
¢ Portable battery pack runs 6 hours
per charge!

This light sets the standard for
SW ultraviolet fluorescence.
Get your light today. You'll be
excited by the increased
brilliance of your minerals'

5% discount through Dec. 31
on the SuperBright 2000SW
and all UV SYSTEMS items,
including replacement filters and

tubes (bulbs) for your other UV lights.
MAJOR CREDIT CARDS ACCEPTED

|

e
-

Call for information.
1-888-228-9988 (toli-free)

Or send mail orders to:
UV SYSTEMS. Dept. MR
16605 127th Avenue S.E
Renton, WA 98058-5599
(425) 228-9988, phone & fax
e-mail: uvsystems@aol.com

FOR SALE: Famous Mineral Locality!
* Tue Buckwhear Pir & Trormrer Dume %
% FRANKLIN, NEw JERSEY %

Mineralogically Unique 40-acre Property - 350 mineral specimens found here to date!

Includes 9-acre waterfilled pit, all dumps & mineral rights.

81 Huorescent Mineral
Species have been
found here, 35 unique
to this locality!

First time offered to the
public in its entirety!

CONTACT:
Steven Phillips
Tel: (973) 827-0945
8 am to 4:30 pm
FAX: (973) 827-2323

*x K %

Buckwheat Pit, Trotter mine dump and associated facilities




'BOOKS from EUROPE

Mineral books. prints ang

J [Ornals
o . hrwr
i [ Fi- 4 - ]
i N US yOur regQuess
o § ar CS0N and (

PAUL A. LOWE
Endsleigh House, 50 Damiell Road, Truro,
Comwall TR1 2DA, England
Tel.: +44 1872 223 227
Fax: +44 1872 262 232
VISA « MASTERCARD « US CHECKS + ACCEPTED

PERT
Mineral Specimens - Peruvian Pyrite by the
Ton - Quar tz Points - Rough Blue & Pink
Andean Opal - Chrysocolla - St onecarvings
in Hard & Soft Stone - F ossils - Peruvian
Handicraft Beads

> WHOLESALE ONLY =

Vicjon Enterprises Inc.

12025 W. Wisconsin Drive
Lakewood, CO 80228
Tel: (303) 987-1296 - FAX: (303) 988-/883

SEE US IN TUCSON, DAYS INN #124, JAN-FEB

[ODAY'S [HE DAY

Stop Smoking

L)
Q) American Heart Association

The new Russian journal of
popular mineralogy &
mineral collecting

Mup

Published Quarterly ® All in English! » 64 pages per issue

Featuring: Articles on mineral * One-year subscription

localities in Russia and neighboring $52 (four issues)

counitries, new Ll]"‘k"‘\.L'I.lL“" ﬂTLLII. \‘trf]{j i.l'l.]"r”:lt..r” ll\

private and institutional mineral Ms. Carol Finnie
448 E. Mulberry St.,
and lapidary arts Lebanon, OH 45036
BACK ISSUES #1 (513) 932-3069

$13 each ($10 with subscrintion (before 9:00 PM please)

collections and museums. cutting

Antero Aquamarines

By Mark Jacobson, the only complete
guidebook and history of Colorado’s
most famous locality, $19.95, soft,
$34.95 hard, plus $1.50 s&h.

Collecting Arkansas Minerals

By Arthur E. Smith, Jr., a guidebook
to all quartz and other mineral
localities in the Ouachita Mountains
area, only $14.95 soft, plus $1.50 s&h.

The Mineral Database

Fully searchable database of physical
characteristics of all approved
minerals, only $45 postpaid, for
Windows or Mac.
Pay by check or charge card.

LR Ream Publishing

PO Box 2043
Coeur d’Alene, ID 83816-2043
208-664-2448 Iream@comich.iea.com

(publisher of the Mineral News)

Nnrr>JImZ—-< MIOD>D < M&—TN

Now on The Web at the FABRE MINERALS Home Page!'

See you at
FABRE MINERALS St-Marie-
vt Ealkss aux-Mines |
i - ] Show
(Théatre) |

Munich
Show
(stand
2505)

C Arc de Sant Marti 79 Local
08032-BARCELONA (SPAIN)

T (3) 4504478 « Fax (3) 4504745 ' Sy -
By Appt. only

Tucson ;
Show, |
Executive i
inn Lobby |

RRRITIES

|

You Ain't Seen
‘Nothin’ In

Venezuelan Goid Crustals.

until you've seen the
treasures of the
Original Collectors

Jack Carlson & Roger LaRochelle
Now open daily, 10-5
just 2 hours North of Atlanta
From Micromounts to 7 ounces

Wright Square No. 5 * Highlands, NC 28741
Tel./FAX (704) 526-8244 » Major crystals by appointment. J]

The Mineralogical Record, volume 28 November—December 997

—— —_——————————

5§/




e . oy v '
N : A LY N } o o St - L)
e 5 -:___1.-l ll‘._rm..flu..a.-r..ldl IS o | o !ul—-ﬂ‘! Y .‘_"ﬁ. ‘_q_-. I t.—
Tatl' = ! y W o oee e 0T g i
B St Aot LR AR gl

=y Jau_....-.-.. =
BRI
T

. . \ LA/ E N .m.._ ..L.‘_,. ATC,Y .m.r.-..-.l __._ F g, Ll ™ X t. e o _....- |
P ..._ s . _..._.. ,_._l e i - (R i ’ ; - . o 4 ’ i [
. A ol A "3 4 - & . W % - A = 4 -
e A . . ) - e . » <k 4 " 7 1 - - A g ! - - L™
- = & g - B I i = fo=regp] T £ N e T ae gl et i iy L o T L u. bl S Woapees | § ¥
| e [ " [ 1 ¢ s ! T .. '
1 i I By s W S e Y & iy d ¢! |u. 'y - ™ - e L1 - o L .fﬂ_ hy EVLTT
AL E T v Tl iageS b e eyl N ol A58 i AR R Al TS TV R S
&y 1 L i d 5 S e (e T L N el e M L ol e sl h Lt iy a— 0 . ; el AT
' Fy ’ . e T o ] - f 2 Ly ..“.__L.L__-n g A lv.“__.i A -4 .__|i,..«_. oy ¥

b v = PR e S T e T - RN 4 1 Ll AN ¥ M igems S TOND ] o [ |

. T.._r ) \ ... - N = _i:_m.. | " .. 5 ’ .T B F .__.... R R .Fl....._. -_.. ad i ...v_.. " ._..

Ll ) -ﬁ . =’ L " . - = . ..r 4
=i = N i o : - o L - *
i i " : &
. " B ) . ... ) . f f N r L v
-
* : . e - '
¥ o L]
|- - - L " 1 . - ] s . P S = i o -
[ - i . B 1__ \ ﬂ. _._ " i .
: - i == i £ . . . . : ke AT = i - ‘ . )
- 5 () & H = - L' () i ;
L] N n . ) - i i . B i r L ) r .h... i gl I # - _ . e J - ) " '
o= v ; N " L . ‘ = " - - -
- B " gpmp— : .
. I'. T L] W [ ) ® . " f ¥ | - = H B » Wi - B - a ¥ al N ...I.ﬂ-.. f.-



The index and/or table of contents has
been removed and photographed
separately within this volume year.

For roll film users, this information for the
current volume year is at the beginning
of the microfilm. For a prior year volume,
this information is at the end of the
microfilm.

For microfiche users, the index and/or
contents is contained on a separate fiche.




collecnons.

All Kinds:

o Fine Display-QOuality Mineral Specimens,
Rare Species, and Fluorescent Minerals:
Send for our lists of thumbnail, miniature, and
cabinet specimens. First quality mineral specimens for
collection and display, plus rare species for systematic
collection, reference, and research. Fluorescent
minerals are available for displav and systematic

Micromount and Specimen Boxes of

Separate listings are available detailing prices and sizes
of micromount, plastic magnifier boxes, white cotton
lined specimen boxes, display stands, gem display
boxes, paleomagnetic sampling cubes, showcase
boxes, white folding boxes, display bases, etc.

Meteorites, Tektites, Moldavites,
Fulgurites, and Trinitite:
Specimens of all sizes for private collections and

institutional display, from worldwide localities. New
and used books also available.

Searching the world . . .

. . . to bring you the finest in mineral spectmens
and meteorites at competitive prices.

Mineralogical Books:

Send for our separate price list with information
covering new books on mineralogical subjects, as well
as older, out of print mineralogical and geology
books.

Back Issues of the Mineralogical Record:
Ask for our listing of out-of-print issues currently in
stock. Send us your want list, if you need back issues
to complete vour set. Send us vour offers, if you have
back issues available for sale.

Worldwide Mail Order Service:

For more than 35 years, since 1959, we have been
supplying Minerals, Meteorites, Books, Boxes, and
back issues of the Mineralogical Record to collectors
around the world. Orders can be placed by mail,
phone, FAX, or e-mail—addresses are given below.

Price Luists:

Send a very large SASE for price lists on any of the
above subjects. Non-USA, send two International
Reply Coupons. OR Check out our new web
sitc on the internet to see price lists and color
photographs: http://www.minresco.com

Mineralogical Research Co.

Eugene & Sharon Cisneros
15840 East Alta Vista Way, San Jose, California 95127-1737, USA
¢-mail: xtls@minresco.com ® PHONE: 408-923-6800 ¢ FAX: 408-926-6015
Look for our booth at major Western U.S. Shows
A Division of the Nazca Corporation

Adventure Miring Company
Althor Products

Anzona Dealers

Arizona Mineral & Fossil Show
Barlow Book

Behnke Russell

Berthar, Otfto

Blake Fredenck

Biue S‘“}f Mll'"uﬂg

Bologna Show

Caiforrua Dealers
Canadan Mineralogisi
Carousel Gems & Minerals
Collector's Edge

Colorado Dealers

Conkiin, Lawrence

Denver Box Company
Detrin Minerals

Excalbur Mineral Company
Fabre Minerais

Foravant, Gian-Carlo
Frankhn rg Mineraipgical Socety
Friends of Mineralogy

Gem Fare

Gemmary Books
Hawthomeden

Advertisers Index

Hay and Moms, Arizona Minerals
Jendon Minerals
K.rnstalle
La Quinta Dealers
Lavinsky Webb/Kapitany Sieleck:
Le Régne Minéral Magazine
Lowe, Paul
Mesi Techno
Meyer. O & R
Mineral Data Publishing
Mineralogical Record
Agdvertising Information
Anbquanan Repnnts
Back Issues
Books for Collectors
Subscnpton information
Mineralogical Research Co
Mineraiogical Socwety of Amenca
Minerais Unhmited
Monteregian Minerais
Mountain Minerails Internatonal
Museum Dwrectory
Nikhil Gems
MNorth Star Minerais
Obodda. Herbert

Oceanside Gem Imports
Pala internationa
Phillips. Steven

Proctor, Keith

Ream Publishing

Rich, C. Carter
Rocksmiths

Rocks of Ages

Rogers. Ed

Scortecci, Pier-Brung
Shannon, Dawvid
Simkev Minerals
Sunnywood Collection
Superb Minerals (india
Thompson, Wayne
Tucson Gem & Mineral Show
Tyson's Minerals

UV Systems

Vicjon Enterprises
Weinnch Minerals
Western Minerails
Wilensky, Stuart

Wilks Earth Treasures
World of Stones Magazine
Wright's Rock Shop

The Mineralogical Record, volume 28, November=Decemher

[ i,




ONE OF THE WORID'S PREMIER CRYSTAL COILILECTIONS

Featuring Gem Crvstals, Gold Specimens and Hundreds of Worldwide Classics

ey

Hundreds ot Sped cns I'riced under S1.000. YWinte to

A

l}.‘ i) l}f'l | x.‘x \.'-.-.\"I L :.\'l; { M\

*TUCSON
SHOW—

SCC me at

Parker Suites Hotel
by appt. only
887-6959

———— e —— e — —_—— —_— —_ — —

You can preview this collection with a 96-minute, professionally prepared video. This live-action presentation features 180
specimens, '”le"-“ﬂu-'a“}" filmed, and 35 mine location photos to llustrate the history and workings of many great mines and their
crystal treasures. This unique, educational video graphically illustrates the 12 criteria used 1o assemble this world-class collector
To order your video send $29.50 plus $2.50 postage

Ur. Wendell Wilson in his video review in M.H., Nov/Dec 1992 The video offers an opportunity to see and study Proctor

p. 504, says “The collector of aesthetic mineral specimens will exquisite specimens at leisure. Many are pictured on slowly
find much to savor in Keith Proctor's video catalog of his revoiving turntables, allowing all siges of the specimens Ic
collection It really delivers in terms of extraordinary be seen, and their three-dimensional shapes 10 be fully
mineral images and specimen information and will stand for realized, as reflections play across crystal faces and gemmy
many years to come as a historically valuable documentation intenors this really i1s one of the best private collections
of one of the great private collections of our time.’ ever assembled.” Video Review: Nov/Dec 92
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Courniline

* New Finds
* Collections
* Duplicates
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912 South Live Oak Park Road * Fallbrook, California 92028 + 619-728-9121

800-854-1598 « FAX 619-728-5827 .

Photo by : ‘ Wilham F_ Larson
H::S::J sgﬂ Efwﬁsleg " Visit our Showroom Monday-Saturday 10-5.00 | e
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