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Club Members’ Showcase
At this meeting, the first of 2004,

everyone has a chance to share
something interesting with members.

Although there are no specific
topical restrictions, here are some areas
in which we would encourage members
to focus on in their short presentations:

� Recent Acquisition(s)

� Field Collecting Stories

� Museum Visits

� Show Reviews

� Recent Creations

� Business Stories

� Gem Topics

� People Reminiscences

� Book Suggestions

If you intend to participate in the
Club Members' Showcase, it would be
helpful if you let Anna know so she can
put you on the agenda and thereby give
everyone adequate time to speak. Please
telephone or email her (see last page for
numbers/email address).

The club display case will be on
hand to safely place any important or
valuable objects.

Send in Your 2004 Club Dues
It is time to send in your 2004 club
membership dues! (Where did the year
go?) All memberships run from
January 1 to December 31 of each year

(with a few exceptions). If your

mailing label says “2003”, you owe
your 2004 dues. Please take the time
now to mail in your dues in order to
prevent uninterrupted delivery of your
bulletin. A handy form appears on page
9. Dues are $20 for the individual, $30
for family. Mail to: Membership
Coordinator, N.Y. Mineralogical Club,
P.O. Box 77, Planetarium Station,
NYC, NY 10024-0077.

By Mitch Portnoy

Mark your calendar! Reserve the
day! On Sunday, January 18, 2004, at
the apartment of Ruth and Jake
Kaufman, the Club's 3rd Benefit Sale
will take place from 2:00-4:00 p.m.

Based upon the extraordinary gift of
many flats of minerals to the Club by
Gene Carmichael, Fred Stark and John
Betts (and a few other members), you
will be able to select from more than 300
specimens ranging from azurite to
zeolites and from desirable locations
throughout the world.

The funds raised at this sale will
have a three-fold purpose: (1) To
replenish our relatively low club
treasury; (2) To help pay for the
ever-increasing cost of producing the
monthly bulletin and; (3) To help pay for
the meeting room, lectures, Springfield
Mineral Show bus trip and 2004 banquet
costs.

Let me assure you that all of the
specimens will be priced to sell. By this I
mean that the amount that we ask for
each mineral will be designed to make
purchases as easy as possible while at
the same time not disrespecting the good
intentions of the donors.

This is the third time that Gene
Carmichael has come to the timely aid of
the Club. You might remember that a
few years ago we needed to buy display
cases for use at the March mineral show.
Gene had just obtained a large number of
specimens and was merging it into his
then already interesting collection. He
suggested to me that his extras might be
of use to the Club. He was right since the
subsequent sale of the minerals and gems
to members paid for half of the cases
that we bought.

This is the second time within a year
that Fred Stark has helped the Club. He
recently gave ten flats of interesting local
miniature specimens that contributed to
the success of our two 2003 auctions.

John Betts regularly contributes

specimens to both auctions as well but
when he heard, at the last meeting, that
things were a little tighter than usual and
we were having this sale, he offered to
put together a good number of flats to
make this sale even better.

We need also to thank, once again,
Jake and Ruth Kaufman for allowing us
to use their convenient (and large)
apartment as the venue for this sale. In a
sense, their place has become the Club's
off-site location for events other than the
monthly meetings. Besides these special
sales, the Club's Annual Springfield
Show Party has been held at the
Kaufman's for many years.

Please come to this event and get
some interesting items for your
collection and help the Club at the same
time.

Important Sale Details:
Event: Club Benefit Sale

Date: Sunday, January 18, 2004

Time: 2:00 p.m. - 4:00 p.m.

Place: 650 West End Avenue
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President’s Message
By Anna Schumate

This past month, during my
wanderings about the metropolitan area I
experienced some interesting events. On
Saturday, December 6 I decided to take in
the White Plains show. Yes, there was a
raging blizzard that day, but Metro North
was running. So I went. The winter
scenery, especially the Bronx Botanical
Garden, was enchanting through the train
windows. Between the railroad station and
the Westchester County Center the wind
and snow were coming at me so hard I
literally couldn't see where I was going
nor could I see the County Center. I kept
going. Finally I saw the building with its
large signs. After the mini-whiteout I
trudged up the steps and into the show! I
figured there would be bargains and
markdowns and I was right. When I
walked in, I saw dejected dealers reading
their papers or just staring off into space.
Some of the regulars decided to skip
Saturday entirely. I did chat with (and buy
spessartine garnet earrings from) Joe De
Cristoforo of Amazon Imports.

He lives in the vicinity and decided to
be there for the few brave customers who
came. I have noticed that there are more
minerals at this show during the past year
or so. However many sellers do not
realize the importance of labels! I saw a
wonderful velvety malachite cluster. I
peeked under it - no label. "Where's this
from?" I asked one of the staff. "Africa, I
think", came the reply. "Oh, okay," I said.
"Just a moment, let me ask," she said
when I started to walk away. After a quick
consultation with the boss, she said, "he
thinks it's from Zaire." Hmm… I never
found out the price of the specimen either.
I had a similar exchange about a lovely
blue hemimorphite. However, as I said
there were some great bargains and
blizzard markdowns on jewelry,
gemstones, beads and other gift items and
findings. On my way back to the train
station, the wind had abated and I enjoyed
wading through the deep, clean snow.

You may have seen Lapidary
Journal's January 2004 article entitled
"Eleven Tears" Lawrence Stoller. Stoller
describes his process of visualizing,
planning and faceting and installing a
huge Brazilian quartz crystal over a
reflecting pool as a September 11

memorial in the lobby of American
Express's corporate headquarters. The
reflecting pool has eleven sides; each side
bears the name and a five-line description
of each victim, written by family
members. The crystal also has eleven
facets. Drops of water intermittently fall
from small holes in the ceiling,
symbolizing eleven tears. 

The 35- foot high American Express
lobby itself was badly damaged when the
Towers fell and renovations needed to be
completed before work could begin on the
Memorial. The origin design, conceived
by the firm of New York landscape
architect, Ken Smith. A first, the planners
envisioned a 10-inch diameter lead glass
crystal from Tiffany & Co. During the
design process, the architectural team
decided to use a natural quartz crystal.
They called Lawrence Stoller for a
consultation. After speaking for an hour
on the properties of quartz with its
rainbows and veils, Stoller took a breath
and asked them if they had any questions.
"Do you take American Express?" they
replied!

(Continues on page 10)

Club Meeting Minutes for
December 10, 2003
By Mitchell Portnoy, Acting Secretary
Attendance: 74
Anna Schumate, President, presided.

� This was the best attended meeting of
the year (indeed in many years).
Members who attend perhaps one
meeting a year came, many of the
kids, who we have missed, showed up
and even one member who has not
been to a meeting in 29 years! There
was a noticeable number of guests,
several of whom joined the Club.

� The monthly raffle was held.
� The 2004-5 Gem & Mineral Almanac

was available for sale.
� Anna made some announcements

regarding the Special Benefit Sale in
January, the Rutger’s Geology
Department Open House (also
January), Wildacres and an discount
offer to the Club from a local dealer
of Brazilian minerals.Corinne Orr
brought in some information
regarding a lecture about Canadian
diamonds at the Explorer’s Club with
Fipke as a guest panelist.

Special Lecture – Dr. Oliver Sacks
“Falling in Love with Minerals”
By Vivien Gornitz

Club members were in for a special
treat this month, as noted author and
neurologist, Dr. Oliver Sacks, reminisced
about his life-long love affair with
chemistry and mineralogy. Although his
collecting style may be “eccentric”, he
enjoys reading, visiting museums, mines,
and talking to fellow mineral enthusiasts.
He attributes his introduction to the world
of minerals to his uncle “Tungsten”, also
the subject of one of his recent books. His
uncle was a chemist and manufacturer of
tungsten filaments used in light bulbs.
Thanks to his uncle, he became familiar
with minerals and especially the native
elements, whose physical properties
fascinated him. He has a sensuous reaction
to the cool, smooth feel of metals, their
shiny luster, and especially their
weightiness. A favorite item is a small
cylinder of pure native tungsten, weighing
around 1 kilogram (~2.2 lbs), which he
passed around. Tungsten, one of the
densest elements (S.G. 19.3), is surpassed
only by metals of the platinum group
(platinum, osmium, iridium, rhenium).
Scheelite is one of his favorite minerals, but
the heftiness of wolframite also holds a
special appeal.

His education came more from
leisurely reading and wandering about
museum exhibits than from the Dickensian
boarding school he attended. His growing
awareness of global geography was based
mainly on mineral localities, e.g. Strontian,
Scotland, or Mt. Etna, Italy. He
“worshiped” the giant stibnite prisms of
Shikoku and viewed Japan as the “land of
stibnite”, or Australia as the “land of opal”.
He yearned to go to Greenland for its
cryolite and recently achieved a life-long
ambition to visit the mines at Ytterby,
Sweden, source of rare earth ores from
which at least for chemical elements were
first derived.

(Continues on page 8)
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The World of Minerals
The World of Minerals is a monthly column written by Dr. Vivien Gornitz on timely and interesting topics
related to geology, gemology, mineralogy, mineral history, etc.

This Month:
Martian Mineral Mysteries
Introduction

Satellites orbiting Mars have
encountered a planet of many sharp
contrasts: heavily-cratered southern
highlands not too unlike our Moon,
towering volcanoes, enormous canyons
(Valles Marineris) 2000 miles long and
12,000 feet deep dwarfing the Grand
Canyon, deep channels gouged by
floods of biblical proportions, dune
fields rivaling those of the Sahara, and
smooth, sparsely-cratered plains in the
northern hemisphere. Mars today is very
dry and cold. Its atmosphere, mostly
carbon dioxide, is quite thin, with a
surface pressure less than one percent
that of the Earth. Surface temperatures
range from near freezing during the
southern hemisphere summer to -190EF
at the poles in winter. Under current
conditions, liquid water cannot exist at
the surface–it either seeps into the
ground and freezes, or it evaporates.
Ground ice has recently been discovered
near the poles. However, satellite
images indicate that large volumes of
water once flowed over the land.
Dendritic (or branched) river
valleys–now dry–meander across much
of the cratered southern highlands.
Erosional gullies appear on crater walls.
Catastrophic floods have streamlined
teardrop-shaped “islands” in the large
outflow channels. Other channels (e.g.,
Nanedi Vallis) display oxbow bends and
deeply-incised meanders (“entrenched
meanders”) like the Gooseneck of the
Colorado River, near Moab, Utah.
Terraces are also perched along channel
walls. Such features typically develop
during prolonged periods of flow. An
even more convincing feature is the fan-
shaped deposit at the mouth of a
channel, imaged by NASA’s Mars
Global Surveyor, that looks just like a
terrestrial river delta. Interweaving,
curved ridges, resembling the
distributary branches of a delta are now
raised and hardened into rock, after
softer, surrounding sediments were

stripped by erosion. Some researchers
have gone so far as to propose that large
lakes, or even “oceans” once occupied
depressions in the low-lying, smooth
northern plains. The landforms created
by flowing water suggest that the
climate of Mars was once substantially
wetter and warmer than at present, and
hence more hospitable for life.

Finding evidence for life is a prime
objective for the spacecraft now heading
toward the red planet. “Follow the
water” is NASA’s chief guideline for
the exploration of Mars as a possible
abode for life–either past or present.
Minerals can offer a number of
important clues about the environment
of a planet and its potential habitability.
However, three minerals (hematite,
magnesite [carbonate], and olivine)
detected by satellites in orbit around
Mars yield a puzzling picture. A large
crystalline hematite outcrop along the
martian equator implies deposition from
aqueous solutions, in line with the
geomorphological signs of water. On
the other hand, the overall scarcity of
carbonates, and the abundance of
olivine at the surface suggest that Mars
has remained cold and dry throughout
most of its history.

Hematite patches
Among the instruments on board

the Mars Global Surveyor is the thermal
emission spectrometer (TES) which
analyzes infrared thermal emission from
rocks and soils, once the interference
from atmospheric effects has been
removed. Since the wavelengths of this
emitted radiation depend on chemical
composition, TES can characterize the
nature of the rocks or minerals present
on the Martian surface. Already TES
has determined that the dominant rock
types on Mars are basalt (plagioclase
feldspar and pyroxene) and basaltic
andesite (feldspar, with minor pyroxene,
volcanic glass, and possibly some clays
or micas). One of its most intriguing
discoveries is the presence of gray
hematite. The material that gives Mars
its reddish color is most likely a thin

veneer of fined-grained, poorly-
crystallized iron oxides, e.g. hematite,
goethite, or maghemite. However,
distinct spectral features indicate that
another variety of hematite–a coarser,
well-crystallized gray variety occurs in
several localities on Mars. Moreover,
the gray hematite consists of platy
grains aligned on their c-faces (i.e.,
specular hematite). The largest deposit
is a patch (roughly 125 mi by 310 mi)
located on the equator near 0E longitude
in Meridiani Planum. A second, smaller
patch is concentrated within Aram
crater (2EN, 21EW). Small, scattered
outcrops of hematite are found in Valles
Marineris. On Earth, gray hematite
forms in a variety of geologic settings,
for example around volcanic fumeroles,
in hydrothermal veins, or precipitated
chemically in sedimentary deposits
known as banded iron formations
(BIFs)–now a major ore of iron.

The large hematite patch in
Meridiani Planum occurs in a region of
ancient, heavily-cratered plains. A
second gray hematite deposit is
confined to the floor of Aram crater,
adjacent to an area of chaotically-
jumbled blocks that have collapsed after
draining of underground water. This
“chaotic terrain” feeds into Ares
Vallis–a large outflow channel. Both
hematite deposits are layered. Initially
more widespread in extent, they have
later undergone extensive erosion. The
layered nature of the deposits is
consistent with a sedimentary origin,
similar to terrestrial BIFs. However, lab
experiments and field relationships
suggest that specular hematite
crystallizes at temperatures over 200EF.
Thus, other researchers speculate that
the hematite-rich layer precipitated from
hydrothermal solutions. But there are no
nearby signs of hot springs, nor of
volcanic activity near the hematite
outcrops. Nevertheless, no matter how
the gray hematite formed, it
undoubtedly involved deposition from
water solutions. If the origin of the
specular hematite is not enough of an
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unsolved mystery, then the scarcity of
carbonate minerals poses an even more
puzzling challenge.

The missing carbonates
The thermal emission spectrometer

has also detected spectral features in the
Martian dust that most closely resemble
laboratory measurements of carbonate
minerals, specifically magnesite

3(MgCO ). However, these minerals are
present in concentrations of no more
than 2-5% by weight. On Earth, water
and carbon dioxide react to form
carbonic acid, which gradually breaks
rocks down chemically. The dissolved
calcium, magnesium, and other
elements eventually precipitate to form
massive deposits of limestone and
dolomite. If Mars had undergone
extensive weathering under wetter
conditions, carbonate deposits should
have been much more abundant than
was actually observed. The low
concentration of carbonates has
therefore been cited as evidence that
Mars has remained cold and dry over
the eons. But the missing carbonates
could conceivably be hidden from view,
buried under younger deposits, or even
under a thin blanket of dust which could
obscure the spectral signature. At any
rate, the occurrence of carbonates on
Mars appears to be much rarer than that
of specular hematite.

The persistence of olivine
Olivine is an interplanetary mineral,

found in meteorites, on the Moon, in
terrestrial igneous rocks such as dunite,
peridotite, and basalt, and now also on
Mars. What is surprising however is the
discovery of large outcrops of olivine on
Mars, near the bottom of a deep canyon,
or at the edge of a large impact basin,
where they were probably exposed to
the elements for hundreds of millions of
years or more.

The THEMIS multipectral infrared
spectrometer on board the Odyssey
spacecraft, also in orbit around Mars,
maps the surface with much higher areal
precision than TES. It has identified a
layer of olivine (68% forsterite) 160 to
330 meters thick along the walls of a
canyon, beneath nearly 3 miles of
overlying rocks in Ganges Chasma--a
side canyon in the Valles Marineris

system. The olivine constitutes 10 to
15% of the rock unit. The floor of the
canyon is chiefly composed of basalt.
Under moist conditions prevalent on
Earth, olivine rapidly alters to
iddingsite–a mixture of goethite, quartz,
montmorillonite clay, and chlorite. The
persistence of the olivine in Ganges
Chasma and other locations on Mars
suggests that it has not undergone
significant amounts of chemical
weathering since the layer was exposed.
At this point, we do not know exactly
when the canyon was excavated, nor
even how, but ages of at least several
hundred million years have been
estimated. Philip Christensen, head of
the science team mapping the martian
surface with infrared spectrometers,
maintains that the olivine is “really old”.
Its survival points to “a pretty dry Mars”
for a long time.

We are thus left with a mass of
contradictions. Signs of past water
erosion are widespread on Mars: dried-
out river beds, giant flood-scoured
channels, multiple gullies (some rather
young-looking) on crater walls, and also
indirectly in the abundance of layered
rocks everywhere, some of which were
probably deposited from water.
Although the exact origin of the
specular hematite is unclear, water must
have been involved in its formation in
some way. Yet, the near-absence of clay
minerals produced by prolonged
weathering of silicates, or scarcity of
minerals such as carbonates or
evaporites that precipitate from standing
bodies of water, as well as the survival
of minerals such as olivine that weather
rapidly under moist conditions, all argue
for a planet that has stayed cold and dry
for eons. How do we reconcile these
conflicting facts? Mars may have
experienced a brief warm and wet
climate very early in its past. Or it may
have undergone drastic and sudden
climate swings that for very brief
periods thawed the buried ice and
allowed liquid water to flow on the
surface. Or major volcanic eruptions
may have occasionally released huge
quantities of carbon dioxide into the
Martian atmosphere, creating a
temporary greenhouse effect that briefly

warmed the planet. NASA’s rovers
Spirit and Opportunity, both due to land
in January, carry instruments that will
analyze the surface mineralogy and
chemistry and hopefully clarify many of
these issues. Spirit will touch down in
Gusev crater, apparently filled with
sediments deposited by a long, winding
channel that emptied into it.
Opportunity will target the large
hematite patch in Meridiani Planum. In
addition, the European Space Agency’s
Beagle 2, due to arrive late December,
will search for traces of life.
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Club History
Source: Mineralogical Society of America website. Used with permission.

Memorial of Charles Palache
By Clifford Frondel

Introduction
Clifford Frondel, long time professor of

Mineralogy at Harvard University, and himself a
student of Charles Palache, wrote a memorial for
him shortly after Palache's death. This appeared
in 1956 on pages 306-314 of volume 41 of the
American Mineralogist, journal of the
Mineralogical Society of America. Professor
Palache was instrumental in founding the Mineralogical
Society of America. Both Frondel and Palache were NYMC
members and have minerals named after them.Thanks to the
MSA for their kind permission to allow it to be shared here.

Background
Charles Palache was born July 18, 1869, and died

December 5, 1954, in the eighty-sixth year of his age. One of
the most eminent crystallographers and mineralogists of the
world, he lived in a period of revolutionary developments in
mineralogical science. 

Palache’s ancestors belonged to a group of Sephardic
Jews who at the end of the 15th Century were exiled from
Portugal to Holland. Much later, one family migrated to
Jamaica where Charles Palache’s grandfather, John, headed a
plantation. For political reasons he abandoned that home in
1834, put his wife and three daughters on a ship sailing for
New York, but died before he could follow them in the next
boat. Three months later Palache’s father, James, was born in
New York City. Lured by reports of gold in California, James
left his home at the age of fifteen to serve as cabin boy on a
schooner rounding Cape Horn. He landed in San Francisco in
1849. There, established as a merchant, he married Helen D.
Whitney, who had traveled from her home in Green Bay,
Wisconsin, in a caravan of seven covered wagons. Their son,
Charles Palache, was a sensitive boy who at an early age
evidenced an intense interest in nature and collected objects of
natural history. Palache graduated from Berkeley High
School, and entered the University of California in 1887. He
elected the four-year course in mining, since in its content
there was more natural history than in any other, and
graduated at the top of his class. Andrew C. Lawson was
appointed Professor of Geology in his senior year, and
Palache returned the following year to assist Lawson in
mineralogy and to study for the doctorate, which he received
in 1894. Lawson, himself at the start of a long and
distinguished career, was a stimulating teacher and it is to him
that Palache credited the inspiration that took him from a
career in mining into mineralogy. At first Palache’s interests
were in field geology and petrography, and with Lawson he
did the field work for the first geologic maps of the San
Francisco Peninsula and the Berkeley area.

In 1894, Palache left for a year of study abroad, first to
work under Ferdinand Zirkel at Leipzig, where T. C. Walker

and Bundjiro Koto were fellow students, and then to
study with Paul Groth and Ernst Weinschenk at Munich.
Other American students working in Groth’s laboratory at
the time were T. A. Jaggar, A. B. Peck and A. S. Eakle.
The winter in Munich was a happy and busy one. It is
recorded in Palache’s journal that “the museums were
good, the theater excellent and there was opera all winter
costing students next to nothing.” A turning point in his
life came the following spring, when he visited
Heidelberg. Here he took courses in Petrography under

Harry Rosenbusch and Alfred Osann, and was introduced to
morphological crystallography by Victor Goldschmidt.
Palache threw himself with enthusiasm into the study of
crystals, and laid the foundation for the work he pursued so
vigorously for the next fifty-five years. 

Palache returned to California in the fall of 1895, and in
December a letter came from John E. Wolff offering him a
small job as his assistant at Harvard. Wolff, Professor in the
then newly organized Department of Mineralogy, and Curator
of the Mineralogical Museum, succeeding Josiah P. Cooke,
was one of a group of Harvard geologists that included
William Morris Davis, Nathaniel S. Schaler and Josiah D.
Whitney. Wolff’s interests were primarily in petrography and
in the year after his retirement in 1922 the instruction and
research in this field was taken over by Esper S. Larsen Jr.,
who with Palache constituted the Department for many years.
Palache was named Assistant Professor of Mineralogy in
1902, Professor in 1910, and Professor Emeritus after his
retirement in 1941.

Morphological Studies
In his chief field of work, morphological crystallography,

Palache brought himself and the Department of Mineralogy to
a pre-eminent position in research on the external geometry of
crystals. There is scarcely a crystallized mineral that he did
not investigate. He introduced the first Goldschmidt two-circle
goniometer into the United States, in 1896, and elaborated this
method in a series of papers that with later amplifications by
his students are standard references. The present general use
in America of two-circle goniometric methods in the
characterization of crystallized substances derives largely
from his work. 

Palache’s publications deal chiefly with systematics and
descriptive matters, and it is through the work of his students
that we see the keen and stimulating interests he had in the
genetic and interpretive aspects of mineralogy. His published
papers, over 150 in number, include classical studies of the
morphology and calcite azurite, the gold tellurides, the lead
oxyhalides, and definitive investigations of numerous less
common minerals. His studies of calcite culminated in 1943 in
a critical review of the morphology of this species that
surpasses the early works of Bournon, Zippe and Irby. His
study of the tantalizing mineral calaverite, done in cooperation
with Martin Peacock and Victor Goldschmidt, is a
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masterpiece of the art of crystallography under Palache in
1926, and returned as Research Assistant to him over the
period 1932-1937. A brilliant man, with a gift for conciseness
in style and rigor in presentation, he gave to Palache a kindly
affection and shared with him both a 1ove of music and skill
at the carpentry bench. 

Palache’s published studies are only a small part of
crystallographic work that he accomplished. In one project the
available morphological data for all minerals was critically
re-examined, recalculated in Goldschmidt’s scheme of
presentation, and tabulated on filing cards. This modern
version of Goldschmidt’s Winkeltabellen was not brought to
full completion, however, partly from the realization that the
new X-ray methods of study would in many instances
necessitate a description different from that based on
morphological grounds. There was further the growing
realization, emphasized in the Harvard laboratory by Harry
Berman, that the features of the mineral were not isolated
matters but should be described in context with the chemical
composition and crystal structure. Berman, the nearest to a
son that Palache had, went to Harvard in 1924. He was versed
in modern chemistry and physics, which Palache was not, and
became a powerful stabilizing influence in the laboratory.
Berman installed the first X-ray equipment at Harvard in
1933. The purely geometrical point of view of earlier years,
that at times yielded ornamentations of morphological
crystallography bordering on numerology, became realistic
and broadly based. 

The preparation of the 7th edition of Dana’s System of
Mineralogy was started in 1937 under Palache’s leadership.
He gave close attention to the problems of organization and
computation of the crystallographic data, with the help of C.
W. Wolfe and Peacock, and the files of the Dana contain a
large store of measurements and computations that came from
his hand. Although he did not prepare any of the manuscript,
his counsel and factual knowledge contributed greatly to the
progress of the work. 

Crystals had a deep significance to Palache. In their
morphology he seems to have found almost an element of
mysticism, a response to the facets of a crystal seen in
glittering progression in the quietness of a goniometer room,
that revealed a self-contained system of order in a random
world. The resolution of this order in terms of atoms and
forces did not attract him. The full impact on mineralogy of
the new X-rays and physical techniques came midway in his
career. As a scientist he welcomed and used the knowledge
thus brought of the ultimate structure of crystals, yet this new
understanding terminated a traditional approach to the
constitution of crystalline solids, one followed in mineralogy
for a century and more, and destroyed for him the wonders of
a thing unknowable and long sought.

(Continues in February 2004 Bulletin)

Order Your 2004-5 Gem &
Mineral Almanac Today! 

This collection of interesting and
useful information, the third that the
Club has produced, is 8½ x 11 inches,
contains more than 120 pages of
articles which are divided into eleven
sections. It is of interest to every
mineral, gem, or jewelry enthusiast.
You will find many illustrations,
pictures, charts, and tables in it. It has
a custom-designed color cover and is
specially bound to sustain years of
reference and usage.
General Features
� 120 pages of text with more than 80 different articles by 24

different authors
� 5 additional pages of color plates
� Color cover reproducing the chromolithograph that

illustrated an article on American gemstones by George F.
Kunz that appeared in the December 1887 Harper's New
Monthly Magazine

� Professionally copied and bound
Contents
� Section I: General Club Information
� Section II: Gemstones from A to Z
� Section III: On Diamonds
� Section IV: Best of the Bulletin (1997 - 2002)
� Section V: New York City and Environs
� Section VI: Articles by Tourmaline Troop Members
� Section VII: Poetry
� Section: VIII: References, Information and Collecting Tips
� Section IX: “Precious Stones in the United States” by

George F. Kunz (1887)
In the year following the birth of our club, Kunz, wrote
this article which originally appeared in Harper's New
Monthly Magazine in 1887. Introduction by Gene
Carmichael.

� Advertisements and Boosters Sections
� Color Plates Section
Although most of the articles are taken from the monthly
Bulletin of the New York Mineralogical Club of past years,
many of the entries were written exclusively for this publication
including:
� Corundum (Will Heierman)
� Diamonds (Karen Rice)
� Garnets (Bill Shelton)
� Pearls (Anna Schumate)
� Turquoise (Vivien Gornitz)
Price (Use dues form on page 9 to order your copies!)
� $20 (+$4 shipping) – wholesale and club pricing available
� Electronic version available – great for mineral club bulletin

editors
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Topics in Mineralogy
Topics in Mineralogy is a monthly column written by William Shelton based on mineralogical questions
posed to him over the years by beginners and experts alike.

Topic # 3
This month's topic is color in minerals.

Exposition
Color is perhaps the most obvious feature one can notice

without any kind of training, equipment, or expertise when
studying minerals. It is often used to help identify minerals.
Some introductory books, such as the Audubon Society Field
Guide to North American Rocks and Minerals, even organize
their presentation based solely on color. This article will briefly
describe the basic mechanisms involved in the color of minerals
and list some representative examples of various common or
collector-type minerals that illustrate these processes. 

Several things can happen to light when it strikes the surface
of a mineral. If all the light passes through, then we see a
colorless-to-white mineral. If some light is absorbed, the mineral
appears to be colored while a mineral that absorbs all light
appears to be black. Most of the interesting results are
attributable to chemical, structural, or physical causes but the
exact cause for color in any given mineral may not actually be
known.

The various chemical causes are diverse, complex, and very
significant with respect to color in minerals. Generally, two
different processes are occurring - either a substance or
interactions related to one or more components cause the color
we see. A substance can be something that is essential to the
make-up of a mineral like the manganese in rhodochrosite or
non-essential like the manganese in tourmaline. When
interactions are considered, a similar case exists - the copper in
metallic copper, the lead in galena, and iron with titanium in
sapphire serve as examples, albeit for very different causes.

Manganese in rhodochrosite causes a
pink-to-red color. It is always present and differs from trace
manganese present in some tourmalines which will also cause a
pink color; several different trace substances and various causes
may also affect the coloration of other tourmalines.

Electron activity causes the color of most metallic materials
through band gap movements. Somewhat similar activity among
electrons that are shared causes the fine blue color of sapphire
when iron and titanium are both present. The actual process is
called charge transfer.

Structural causes, which can and do overlap with chemical
causes, are very difficult to accurately assess and identify with
certainty. Generally, the concept of a "hole" or color center fits
nicely here. Some examples that seem to be good candidates
include amethyst, smoky quartz, purple fluorite, some blue
topaz, many irradiated gems, i.e., diamond, yellow sapphire, and
topaz, blue and yellow halite, some blue calcite, and some pink
Mn-bearing tourmaline. The electron or particle involved will
catch some colors of light but not others, hence the mineral has a
certain color when we look at it. Yellow halite, for example,
traps red, orange, green, blue, and purple - so it transmits (and
appears to be) yellow. 

Physical causes are also varied and include some of the
most interesting effects seen in minerals and gems. Star stones,
cat's eye gems, opals (fire), dispersion, chatoyancy, iridescence,
and color due to included fine-grained materials all fit in this
category. The feldspar group supplies many examples (see Table
1), quartz and its varieties also are prevalent. The luster of a
pearl, the iridescent look to bornite and others, high dispersion
and "fire" in demantoid and more are all due to physical causes.
Note: inclusions are also producing color - the cause of their
color is usually not physical but that is another issue. 

Due to an 
Essential

Component

Due to a
Non-Essential

Component

Chemical Activity -
Essential

Component

Chemical Activity -
Non-Essential

Component Structural Physical

Rhodochrosite
Uvarovite

Azurite
Turquoise

Cuprite
Chrysocolla
Malachite

Spessartine
Rhodonite
Lazulite
Peridot

Tourmaline
Emerald

Jade
Spinel
Ruby
Topaz

Orthoclase
Citrine

Andalusite
Alexandrite
Morganite

Chrysoprase

Gold, silver
and Most Metals

Galena
Pearls
Amber

Magnetite
Graphite

Pyrite
Sulfur

Marcasite
Crocoite

Vanadinite
Cinnabar
Realgar
Proustite

Colorless Diamond
Colorless Sphalerite

Blue Sapphire
Iolite

Vivianite
Kyanite

Neptunite
Tourmaline

Ilvaite
Rockbridgeite

Amethyst
Smoky Quartz

Purple
Fluorite

Blue topaz
Blue, Yellow Halite

Blue Calcite
Some Pink Tourmaline

Irradiated Diamond,
Topaz, and Yellow

Sapphire

Labradorite
Moonstone
Sunstone

Opalescence
"Fire” In Gems

Star Gems
Cat's Eye
Iris Agate
Iris Quartz
Iridescent

Chalcopyrite
Luster-Pearl
Color-Opal

Silver Sheen Obsidian
Rainbow Quartz

Spectrolite Inclusions
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Executive Board Meeting Minutes for
December 8, 2003
By Mitchell Portnoy, Acting Secretary
Attendees: Anna Schumate, Richard Rossi, Vivien Gornitz and
Mitch Portnoy. Karen Rice was unable to attend.

Meeting Items:
� Projection of the 2004 membership count, expected dues

for the club Treasury and potential headcount number for
the EFMLS.

� 2004 Gem & Mineral Almanac outstanding advertisement
and order receivables.

� Anna will fill out EFMLS Club Information Form and
send it to them.

� We have lectures scheduled for the next few months and
further discussion was tabled since Karen was not present.

� The EFMLS’ 2004 BEAC Contest submissions were
finalized and the Almanac will be submitted next year.

� The Special Sale for January was discussed and
responsibilities laid out.

� Details regarding the January Members’ Showcase were
discussed.

� Mitch gave a 2004 Gem & Mineral Show update.

Members in the News
Karen Rice was the speaker at the November 19, 2003

meeting of the Brooklyn Club. Her topic was “Pink Diamonds
of Australia” (Part II and revised from her earlier lecture).
Karen will be delivering this lecture at the Central Ohio
Mineral Show and to the NYMC in 2004.

Alfredo Petrov delivered a version of his “Minerals of
Japan” lecture at the November 11,2003 meeting of the
Stamford Mineral Club.

Last of the Club Tee Shirts!
As of this writing, the Club has exactly TWO tee shirts

left from the original thirteen dozen that we produced a
number of years ago.They are all the same size – a “generous”
medium – and all the same style – the club’s logo in garnet red
printed on a cream-colored cotton fabric. They are great to
wear at club meetings, field trips and especially at mineral
shows. Still at only $10, do yourself a favor and get one before
they are completely gone. Contact Mitch or Anna to arrange to
get one.

Welcome New Members!
William Borden. . . . . . . . . . . . . . . . . . . . . . . . . . . Chicago, IL
Asha Mehta.. . . . . . . . . . . . . . . . . . . . . . . . . . Forest Hills, NY

The 2004 New York City
Gem & Mineral Show

Theme: Gems & Gemstones

A Show & Sale of Minerals, Gems, Jewelry,
Crystals, Gifts, Fossils & Meteorites

Saturday, March 6, 2004 from 10:00 a.m. – 6:00 p.m.
 &

Sunday, March 7, 2004 from 11:00 a.m. – 6:00 p.m

at
Holiday Inn Midtown Manhattan

440 West 57th Street (Between 9th and 10th Avenues)
New York City, New York 10019

Hotel, Parking & Restaurant on Premises

Hosted by The New York Mineralogical Club

Fine Dealers  O  Mineral & Gem Exhibits
Slide Lectures  O  Door Prizes  O  Kid’s Events & Gifts

Souvenir Show Card  O Lapidary Demonstrations

Admission $6.00
This ticket good for $1.00 off adult admission

Children under 12 accompanied by adult admitted free

An Excalibur Mineral Corporation Production
Call (914) 739-1134 for Show Information

Dr. Oliver Sacks Lecture
(continued from page 2)

Although of a bookish nature as a boy, his curiosity led
him to experiment with chemicals, including aqua regia, which
he tested on a gold coin that promptly dissolved. He was also
attracted by the sparkle of his mother’s diamond ring, which
fortunately he did not subject to any experiments. His mother
told him to touch the stone to his lips and feel its iciness and
how it draws the heat from ice, which you can then slice like
butter. He puzzled how diamond and coal could be the same
substance and later learned how diamonds are found in
kimberlites and how these rocks represent “windows into the
earth”. The regularity of crystals as evidence of “law and
order” in nature greatly appealed to him.

These boyhood interests have remained with Dr. Sacks all
his life. Even as he spoke, one could feel his childlike
enthusiasm, enjoyment, and even passion for the raw materials
of the earth.

The evening ended with many members sharing their own
“explosive” childhood experiences with minerals.
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Name (s)

Street Address

City State Zip Email

Home Phone Work Phone Other

G  Individual Membership ($20.00) G  Family Membership ($30) for:

G  Please also send me a 2004-5 Gem & Mineral Almanac ($20 each + $4 shipping)

Mail this form (or copy) with your
check to:

Membership Coordinator, New York Mineralogical Club, Inc.
PO Box 77, Planetarium Station, NYC, NY, 10024-0077

Send in Your 2004 Membership Dues!

Please take the time to send in your year 2004
membership dues if you have not already done so.

(Otherwise, this is your last Bulletin!)
And get yourself a 2004-5 Gem & Mineral Almanac too!
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A Closer Look
A Closer Look is a monthly feature with text and photographs by Saul Krotki that reveal the beauty and
mineralogical surprises of a microscopic view of minerals. (Discussions are invited – sket3@msn.com)

This Month: Minerals of Summit Rock, Oregon, Part I

As the science of mineralogy advances, distinct crystal
structures are determined, and minerals named for closely
related species which are impossible to discern by sight
identification. What was once "an Amphibole" becomes
"ferrohornblende" or perhaps even "fluoro-potassic-
magnesio-arfedsonite!"

For the Amphibole and Pyroxene Groups, in particular, it
is difficult to obtain any distinct crystals that have been
properly identified and made available for personal study
collections. We are fortunate to have this kind of precise
clarification for the suite of high temperature minerals found
at the popular Summit Rock locality in Klamath County,
Oregon. Here we find plentiful highly crystallized vugs
containing, for example, the orthorhombic pyroxene,
enstatite, along with primary ilmenite, tridymite and several
other minerals.

We owe a debt of gratitude to Don Howard of the
Northwest Micromineral Club. In addition to his exhaustive
microprobe studies and instructive illustrated reports which
have clarified the Summit Rock species for our benefit,

he has also made much field collected material available to
share with everyone!

As a result, examples of the Summit Rock basaltic
andesite will be available for members to take home at the
January NYMC Members' Showcase meeting. A binocular
scope or 10 power loupe will be required to examine the
highly crystallized flattened vugs that are typical of this
peculiar volcanic plug dome.

Here is a start on identifying the minerals that you will
find plentiful in the vugs. Figure 1 is a 1.0 mm trigonal
ilmenite crystal juxtaposed with a gemmy transparent
enstatite. Figure 2 is an outstanding individual enstatite, 0.9
mm in length. You will enjoy observing the distinct dichroism
from greenish to orange-brown in color that enstatite exhibits
when viewed down a different axis.

(Continues next month)

President’s Message (continued from page 2)

After examining the plans, Stoller and the team realized
that a 16-inch long crystal, 30 inches in diameter would be
better for the memorial's proportions. Stoller put out the word
to all his contacts. Several months later, friends in Brazil had
located an 1100-pound clear crystal. The article goes on to
describe the cutting strategy and customization of saws and
tools, the problems with designing a "setting", a stainless
steel ring with 1/8- inch suspension wires. Installed on
September 6, 2003, finished crystal with its eleven facets

weighs just short of 600 pounds, 32 inches tall, 24 inches wide
and 18 inches deep. After I read the article, I took time from
the hectic "doings" of the holiday season. To say it is stunning
is a great understatement.  Ed Gilligan, Group President of
American Express said, "This lobby has always felt so cold
and empty, but now it has a heart." 

Lawrence Stoller is experienced with large crystal projects.
He and Glenn Lehrer created Bahia, now in the Gemological
Institute pf America, and the Golden One, described in "To
cut a Giant," Lapidary Journal, January 2000.
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2004 Club Event Calendar

Date Event Location Remarks & Information

January 14, 2004
Meeting at 6:45
(Members’ Showcase)

People Center, American Museum
of Natural History

Members give short presentations about their
collections, recent acquisitions, field collecting,
related gem/mineral interests

Sunday
January 18

Special Club Benefit
Mineral & Gem Sale

Kaufman Apartment (see page 1)
Sale to members and friends of minerals from
several major specimen donations

February 11 Meeting at 6:45
People Center, American Museum
of Natural History

Special Lecturer: John Betts – “Digital Mineral
Photography”

March 10 Meeting at 6:45
People Center, American Museum
of Natural History

Program of mineral/gem videos

April 14 Meeting at 6:45
People Center, American Museum
of Natural History

Details to Follow

May 12 Meeting at 6:45
People Center, American Museum
of Natural History

Details to Follow

June 9
Annual Club Benefit
Auction

People Center, American Museum
of Natural History

Great variety and values; 100+ lots
Something for everyone!

July Round Robin TBD
Several members have open houses and present
collection to attendees

August
Springfield Mineral Show
Bus Trip & Party

Party TBD; Trip to Springfield,
Massachusetts

Charter bus to huge mineral show

2004 Show Calendar

Date Event Location Remarks & Information

CORRECTED
DATE!
January 31

Rutgers University Geology
Dept. Open House

Rutgers Geology Building, New
Brunswick, NJ

Lectures, Mineral Museum, Mineral Sale; Info
732-932-7243

January 31 -February
15

Tucson Mineral “Show” Many locations, Tucson, AZ
Weeks of many shows, 1000s of dealers,
lectures, exhibits & many events

February 21 - 22
11  Annual Campbellth

Memorial Gem, Mineral and
Fossil Show & Sale

New York State Museum, Empire
Plaza, Albany, NY

Information (518) 474-5877

March 6 - 7
New York City Gem &
Mineral Show

Holiday Inn Midtown,
440 W. 57  St., NYCth

Hosted by the NYMC, Lectures,
Sponsored by Excalibur Minerals

March 20 - 21 Clifton Mineral Show
Pope JP II Elementary Sch,
Clifton, NJ

Information: 973-636-6555

March 27 - 28
Central Ohio Mineral,
Fossil, & Jewelry Show

Veterans Memorial, West Broad
Street, Columbus, OH

Theme: “Fire & Ice” (Volcanoes & Gems);
Karen Rice featured speaker

April
31  Annual Gem & Mineralst

Show
TBD Sponsored by the Island Rock Hounds

July 9 - 11
Joint EFMLS/AFMS
Convention & Show

NY State Fairgrounds, Syracuse,
New York

Sponsored by the Gem & Mineral Society of
Syracuse

Mineral Clubs & Other Institutions —
If you would like your mineral show included here, please let us know at least 2-3 months in advance!
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John Betts: “Digital Mineral
Photography”

John Betts will speak this month
about selecting cameras and lighting for
photographing
mineral
specimens. He
will then
perform a live
demonstration
of image
processing
using digital software to
produce the final images. If you are
currently using a digital camera, or plan
on purchasing a digital camera in the
future, then you won't want to miss this
presentation.

John is a long-time member of the
New York Mineralogical Club. He has
served in the past as Field Trip Director,
Bulletin Editor and President. Over the
years he has written many articles for the
Bulletin, created the first Club Almanac
in 1995 and submitted papers to the
Kunz Prize competition that he won two
years in a row. He is also one of the
many fine dealers that can be found each
year at the New York City Gem &
Mineral Show in March.

John is a mineral dealer living in
New York City. In the last 7 years he has
photographed over 16,000 mineral
specimens and authored the article
"Digital Mineral Photography" for
Rocks & Minerals magazine that
appeared in the March-April 2001 issue.
His mineral photographs have appeared
in the magazines Colored Stone,
Lapidary Journal, Mineral News, Matrix,
Rocks & Minerals, and MINERALIEN-
Welt. In addition, his photographs have
been used in numerous educational
books and software programs.

Before becoming a full time mineral
dealer he worked for 25 years as a
design consultant, primarily designing
cameras and imaging systems for
Polaroid, Eastman Kodak, and
Inframetrics.

By Mitchell Portnoy
We should not forget that the main

reason we like to attend this show is to
be able to buy minerals, gems, jewelry,
books, etc. for our collections. Tony
Nikischer, the show's promoter, has
maintained the quality and variety of
dealers at the show.

Following is a list of all that dealers
that you can patronize at the show. I
have listed under each dealer the items
that they specifically wanted to highlight
at their booth. You will clearly be able to
find treasures for yourself or gifts for
others in all price ranges, sizes, colors,
and species!

Amazon Imports
Williston Park, New York
� Faceting-grade rough.
� Varied inventory of sapphires,

garnets, tourmalines.
� Unique gem carvings.

Aurora Mineral Corp
Freeport, New York
� Diamonds in matrix from Bahia,

Brazil.
� Amethyst stalactites and specimens

from Uruguay.

Attard & Petrov
San Diego, California/Peekskill NY
� Rare species and unusual crystals.
� Native platinum crystals naturally

plated with gold.
� Aesthetic showpieces.
� Andean minerals.

Bartky Mineralogical Enterprises
Livingston, New Jersey
� Large selection of unusual.

decorative minerals from China and
Brazil.

� Jewelry, fossils, meteorites and rare
specimens.

� Wonders of Mother Nature.

John Betts Fine Minerals
New York City, New York

I will be offering for sale a large
collection of natural diamond crystals.
The diamonds are in sizes from 0.3 to 5
carats with prices starting at $40 up to
$1200. All crystal shapes are available:
cubic, octahedral, macle-twins, balas
(spherical), plus complex crystals. The
diamonds originate from South Africa,
Democratic Republic of Congo,
Australia. I also hope to have some of
the new diamonds from the Ekati Mines
in northern Canada.

Celinka
Bohemia, New York
� Wire-wrapped gems.
� Metaphysical treasures.
� Bola/Pin combo (unique!)
� Jade and amethyst trees.

Lawrence H. Conklin
New York City, NY

I will be offering, many, many lower
priced specimens from the collection of
fellow member Alex Mann and other
sources.These will be mostly from
old-time, depleted locations.

(Continues on page 7)
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Club Meeting Minutes for
January 14, 2004
By Mitchell Portnoy, Acting Secretary

[Note: This meeting took place during
the coldest weather in 10 years and was
attended by only 21 people!]

� The raffle was held.
� Anna pointed out to the group that

Saul Krotki had sent specimens in as
giveaways with accompanying
photos (See article p. 10).

� She reminded members that the
2004 Almanac and the remaining
two tee shirts were available.

� She also reminded members about
the upcoming Explorer’s Club
program about Canadian Diamonds
and the Rutgers Geology
Department Open House.

Special Program – Club Members’
Showcase
� Vivien Gornitz gave a quick talk

regarding the recent Mars landing
with an overview of the scientific
equipment on it with some mineral-
identifying functions.

� David Brand told us about his trip
to Japan, its interesting geology and
showed us a piece of Mt. Fuji.

� Mitch Portnoy showed a large
malachite/azurite specimen from
Bisbee, Arizona acquired in 2003.
He also announced the status of
Mineral News (see article, right).

� Anna Schumate displayed a lovely,
gemmy scapolite crystal obtained at
the Springfield Show last year and
explained the difficulty of
distinguishing it from quartz.

� Bill Mancuso presented 2 pieces of
translucent (cuttable?)Brazilian
kyantite, also gotten at Springfield.

� Mitch Bogen passed around a bag
of crystal fragments of purple
fluorapatite from Mount Apatite,
Maine, collected by Pit Pulsifer
circa 1914.

� Mike and Elaine Donahower (soon
to be new members) passed around
a micaceous pegmatite specimen
from Old Field Beach, Long Island.

Editor’s Message
By Mitchell Portnoy
The following articles have been
submitted for judging in the 2004
EFMLS Bulletin Editors’ Competition:

Features (Written)
President’s Message
By Anna Schumate (March 2003)
Hunting for Herkimer Diamonds
By Saul Krotki (March 2003)
Tschernichite
By Saul Krotki (January 2003)

Original Educational Articles
An Interesting Locality - Dara-I-Pioz
By William Shelton (December 2003)
Pyrite – The Golden Seed of Life
By Vivien Gornitz (October 2003)
Inside the Hidden World of Crystals
By Vivien Gornitz (April, May 2003)
[In 2003, Vivien Gornitz was again prolific in her
article production in this category, both in terms of
quality and quantity. We had nearly a dozen articles
by her to choose from that could be submitted in this
category. EFMLS contest rules prohibit submissions
for trophy winners in the previous year until two
years have passed. However, since Vivien is eligible
to submit material for the AFMS contest, the
EFMLS Bulletin Editor’s Advisory Committee has
created a special “pass through” category just for
Vivien — Editor]

Original Non-Technical Articles
Plutonic Guide for the Perplexed
By Brendan Donegan (April 2003)
Earth’s Bounty
By Vivien Gornitz (December 2003)
extraLapis Vols. 1& 2 Review
By Karen Rice (January 2003)

Poetry
Lithophiles
By Mitchell Cohen (November 2003)
Lucky Streak
By Mitchell Cohen (June 2003)
[Mitchell Cohen wrote more than two poems but the
contest rules allow only two entries by the same
author per category. — Editor]

Special Publications
2004-5 Gem & Mineral Almanac

Categories with no Submissions
Large Bulletins
Features (Drawn)
Junior Articles

Mineral News Purchased
By Excalibur Minerals
By Mitchell Portnoy

On December 1,
2003, Mineral News,
the national monthly
newsletter, was
purchased by Tony
Nikischer, president of
Excalibur Mineral
Corporation, of Peekskill, New York.

Lanny Ream created Mineral News in
1985 to fill in a gap he felt in the world of
the mineral publications. He was
convinced that mineral collectors needed
a publication that emphasized
time-sensitive news and information on
minerals and about mineral collecting
localities where any of us could collect.

After nearly 19 years of editing and
publishing the Mineral News, Lanny
decided that he would like to spend more
time writing about the minerals and
localities of Idaho and Montana, and the
other northwestern states, where he field
collects and does mineral research. He
believes that with the new owner, Mineral
News is in good hands and will grow and
improve.

I will work with Tony as the new
editor of Mineral News.

Tony has stated that, as the new
publisher of Mineral News, he "hopes to
bring to you . . . some of the wonder and
science (regarding minerals) that he so
thoroughly enjoys." He wants the
periodical to appeal to all serious mineral
collectors.

Both the new publisher and editor
have many ideas to enhance the periodical
in both the near term and into the future

The New York Mineralogical Club
partners with Tony each year to produce
the New York City Gem & Mineral Show
in March.

Welcome New Members!
Gail Billig. . . . . . . . . . . . . Englewood, NJ
Frank Phillips. . . . . . . . . . . . . . NYC, NY
Sarah Wood. . . . . . . . . . . . . . . NYC, NY
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The World of Minerals
The World of Minerals is a monthly column written by Dr. Vivien Gornitz on timely and interesting topics
related to geology, gemology, mineralogy, mineral history, etc.

This Month: South Africa's Mineral Riches
South Africa is uniquely endowed with a wealth of mineral

resources, including gold, diamonds, platinum, chromite, and
manganese. The Witwatersrand basin has yielded almost 40 percent of
the gold ever produced and is estimated to contain an additional 45.7
percent of the Earth's known remaining gold resources. Even although
gold production has steadily declined from a peak in 1970, it still
accounts for a third of South Africa's mineral export profits and around
half of the employment in mining. South Africa was the world's leading
diamond producer for 70 years. It still extracts over 10 million carats of
gem-quality diamonds each year, ranking third globally by value and
fifth by weight. South Africa is not only the world's main source of
chromite, accounting for 45 percent of the world's production in 2001,
but also possesses the most extensive reserves of this mineral. The
chromite occurs in the 2 billion-year old massive layered igneous
intrusive Bushveld Complex, which occupies an area of around 66,000
km2. Toward its base lies a group of mafic to ultramafic rocks that
contain over half the world's chromium and platinum-group metals, as
well as vanadium, titanium, iron, copper, and nickel. The Merensky
Reef, within the Bushveld Complex, is the main source of platinum and
related metals such as palladium, rhodium, ruthenium, osmium, and
iridium.

Rivers of gold
The enormous quantities of gold extracted from the Witwatersrand

basin have stimulated considerable interest in the origin of these
deposits. For nearly a century, sharp controversy has enveloped the two
major hypotheses: the "placer" model and the "hydrothermal" model.
Recent evidence now favors the former hypothesis.

The sediments of the Witwatersrand basin were originally
deposited by rivers eroding surrounding mountains and dumping clay,
sand, and gravel into a large lake or sea. Over time, the land gradually
sank and rivers kept supplying more detritus, until a pile of sediments
nearly four miles thick had accumulated. This pile was topped by lava
flows and yet more sediments. The weight of the overlying layers
eventually compressed the unconsolidated material into solid rock.

The placer model contends that small rounded river-worn grains of
gold and pyrite accumulated in stream beds along with quartz pebbles
and gravels that were subsequently transformed into ore-bearing
conglomerates. The hydrothermal model instead attributes the gold
presence to much younger heated solutions traveling along faults and
fractures from deep within the Earth. Those who favor the placer theory

point to the well-rounded gold and pyrite grains. Their opponents point
instead to the presence of cubic pyrite crystals and dendritic gold grains
as evidence of hydrothermal origin. Also, conglomerates fracture easily
and would therefore offer many pathways for migrating hydrothermal
fluids. Only precise dating of the gold relative to the age of the host
conglomerates could settle the dispute definitively.

The gold has now been dated precisely, using a new isotope clock
based on the radioactive decay of rhenium-187 to osmium-187. The
gold turned out to be 3 billion years old–much older than the enclosing
conglomerates which range only between 2.76 and 2.89 billion years in
age. The gold grains clearly pre-date their host rocks and hence must be
of detrital origin. The heat and pressure associated with deep burial may
have released fluids that partially dissolved the gold and re-precipitated
it elsewhere, explaining some of the seemingly hydrothermal features.

Geologists subsequently turned their attention to locating the
ultimate source of all this gold. The actual mother lode may have long
since eroded and wound up in the Witwatersrand basin, but some of the
ancestral source rocks may still have survived. Measurements of the
isotopic ratios of osmium-187 to osmium-188 can help to differentiate
among rocks that come from the Earth's crust or mantle. The osmium
isotope ratios of the gold suggest a derivation from 3-billion year old
mantle rocks, or from a mantle-like rock called komatiite, rich in
magnesium and sulfur, which melted at very high temperatures and
erupted onto the Earth's surface.

Geologic upheavals
Two other major geologic events that occurred long after the gold

had deposited may account for some of South Africa's mineral wealth.
Two billion years ago, a huge upwelling of magma from the mantle
formed the Bushveld igneous complex, containing the world's greatest
reservoir of chromium and platinum. Thirty million years later, a giant
asteroid, even greater than the one responsible for the demise of the
dinosaurs 65 million years ago, crashed into the center of the
Witwatersrand basin, exposing deep crustal and upper mantle rocks and
tilting the sedimentary layers of the basin. These now form part of the
Vredefort dome. Because of the tilting, the gold-bearing strata may have
been partially shielded from later erosion.
Further reading

Kirk, J., Ruiz, J., Chesley, J., and Titley, S., 2003. The origin of
gold in South Africa. American Scientist, Nov.-Dec. 2003, p. 534-541.

Wilson, M.G.C., 2003. South Africa's geological gifts. Geotimes,
Dec. 2003, p. 22-25.

Saturday, January 31, 2004 Rutgers Geology Museum Annual Open House

A mineral sale, plus the following excellent free presentations are offered during the day:

� Ocean Drilling in the 21  Century: Should We Care about the Bottom of the Ocean? by Dr. Gregory Mountain, Rutgers Department of Geologicalst

Sciences, New Brunswick, New Jersey.
� The Rise and Fall of Sea Level: Lessons from the Past 100 Million Years by Dr. Kenneth G. Miller, Rutgers Department of Geological Sciences, New

Brunswick, New Jersey.
� Noah’s Flood: Fact or Fiction? Geologic Evidence from the Black Sea by Dr. Walter Pitman, Lamont-Doherty Earth Observatory, Columbia University.
� Meteorites, Myths and Movies: Things That Go Bump in the Night by Dr. Jeremy S. Delaney, Rutgers Department of Geological Sciences, New

Brunswick, New Jersey. Contact Anna Schumate for Travel Information
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Club History
Source: Mineralogical Society of America website. Used with permission.
(Continued from January 2004 Bulletin of the New York Mineralogical Club)

Memorial of Charles Palache
By Clifford Frondel

The Mineralogical Museum
Palache’s most lasting and most important

contribution to the development of the Harvard
Department of Mineralogy, and a great service to
mineralogy in general, was in building the
Mineralogical Museum to its present position as the
leading research and exhibit collection of minerals in
the world. When Palache first came to Cambridge, a
few days before Christmas in 1895, it was to assist
Wolff in arranging the mineral collection. Palache
lived for a year in a small room in the University
Museum where, armed with a rifle, he guarded the premises. 

The collection he came to had started in 1784 and in 1895
contained about 55,000 specimens. Wolff continued as Curator
until 1922, when he retired and Palache took charge both of the
Department and of the Museum. The collection grew rapidly by
field collecting, exchange and purchase. The great private
collection of A. F. Holden, comparable in quality and extent to
the collections of Roebling and Bement, was acquired by gift in
1913. This was followed by very large funds given by A.F.
Holden in 1922 and by J. E. Wolff in 1940 for the care and
increase of the Museum. Much of the income from these gifts
was diverted into the general funds of the University and only a
small amount remained for minerals. 

Beginning in 1904, Palache gradually built a definitive
collection of the minerals of Franklin, N.J. and acquired together
with a mass of other material the Hancock collection and, jointly
with the U.S. National Museum, the Canfield Collection. His
monographic study of the mineralogy of the Franklin ores,
published in 1935 by the United States Geological Survey as
Professional Paper 180, is a landmark in American Mineralogy.
The work at Franklin was part of a lengthy association with the
Geological Survey that included field studies in 1901 in the
Bradshaw Mountains in Arizona and mineralogical studies in
1906 and 1919-1921 in the Lake Superior copper district. 

Palache first became seriously interested in mineralogy and
paragenesis of the pegmatites of New England in 1912 although
he had earlier described with C.H. Warren the pegmatite pipes
of the Quincy granodiorite. In the summer of that year he
collected in the pegmatites of Maine and New Hampshire, and
secured the fabulous find of the purple apatite at Mount Apatite
near Auburn, Maine. During the next 20 years he collected with
the assistance of students and of F. A. Gonyer, extensive suites
of material from pegmatites throughout New England, in part by
leasing operations at important localities. This material served as
the basis of important studies by himself and his students.
Among these publications was Landes’ well known paper of
1925, “The paragenesis of the granite pegmatites of central
Maine.” Pegmatite mineralogy was strongly emphasized in
Palache’s course on mineral paragenesis, but he also was keenly
interested in other types of mineral occurrence and it is a pity

that only a small part of his store of knowledge in this
field was ever published. 

There were numerous other collecting activities,
both at home and abroad. In 1922 he participated with
R. A. Daly, F. E. Wright and G. A. Molengraaff in an
expedition to South Africa, where he obtained a
wealth of secondary zinc, copper and vanadium
minerals. In 1924 he made a productive trip to
localities in Norway and to Langban, Sweden, where
the Flink collection was secured. In 1926 he went to
Madrid for the XIV International Geological
Congress, and to Lisbon, where he acquired the Bello
collection of Portuguese minerals. Earlier, he had
visited Russia for the VII International Geological

Congress in 1897, and he traveled to Alaska in the Harriman
Expedition of 1898. In 1935, Palache visited Vienna to purchase
900 superlative specimens from the Karabacek collection, a
transaction remembered to this day in Austria. Another large
acquisition was the Ahlfeld collection of Bolivian minerals,
purchased jointly with the National Museum. The collection of
meteorites, originally acquired from J. Lawrence Smith in 1833,
was increased as opportunity offered. Palache prepared a new
catalogue of the collection, and described five new meteorites. 

Numerous publications stemmed from the accessions, and a
vast amount of research material remains untouched. There were
many indirect yields from the collection. L. C. Graton paid
tribute to Palache for his essential aid in assembling the
reference collection of polished sections of ore minerals in the
mining geology laboratory, that formed the basis of the works of
J. Murdoch, C. M. Farnhem and M. N. Short in this field.
Palache published joint descriptions with others of 17 new
mineral species including the last two rock forming minerals to
be recognized, lawsonite and pumpellyite. Lawsonite was
originally found by Palache and F. L. Ransome when as students
at the University of California they went on a collecting trip to
the glaucophane schists of the Tiburon Peninsula. Palache
prepared a description of lawsonite in 1894, while working
under Groth in Munich, and correspondence brought out that
Ransome was working on the mineral in California, both had
independently selected the name lawsonite, and a joint
description was published in the Zeitschrift fur Kristallogic and
Mineralogie. Palacheite, named after him in 1903 by Eakle, was
soon discredited as a variety of botryogen. 

Palache was a connoisseur of minerals. He could evaluate
worth of a specimen as representative of a locality or type of
occurrence; he knew the subtleties of crystal habit, color,
association and size that distinguish a fine specimen from a good
one; he was a keen judge of the factors that determine the
aesthetic and scientific values and, of course, he was a master at
that virtually lost art, sight identification. Palache took a keen
delight in a beautiful specimen, yet with sober deliberation he
would yield any specimen to the dissecting chisel and hammer if
now knowledge could be obtained. He took painstaking care in
the arrangement, cataloguing and labeling of the collection to
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make it convenient for use by the investigator and the student.
Palache’s lectures were enlivened by anecdotes of his personal
experiences with other mineralogists or of his visits to famous
mineral localities. His students and assistants soon learned of his
great knowledge and love of minerals and inevitably became
imbued with his interest and spirit of research. The laboratory
work was thorough and emphasized the direct examination of
specimens. His successive course assistants in the earliest years
were A. S. Eakle, C. E. Lord, Hoyt S. Gale, H. O. Wood, R. W.
Richards, H. E. Merwin, R. E. Somers, W. G. Foye and A.
Wandtke, all of whom went on to distinguished careers. 

Palache played an active part in the organization and later
development of the Mineralogical Society of America. The
Society was first organized on December 30, 1919, in a meeting
in the mineralogical lecture room at Harvard, Palache became
President of the Society in 1921, Honorary President in 1950,
and was the first recipient of the Roebling Medal in 1937. In the
words of Edward H. Kraus, the Roebling award was presented to
“. . . America’s foremost mineralogist, and one of the stalwarts
of the Society whose publications during a period of 40 years,
have covered a wide range of subjects and have contributed
signally and enduringly to the advancement of our science.”
Palache’s acceptance was a delightful account of his friendship
with Colonel Roebling and of the circumstances through which
he brought the Roebling endowment to the Society. Palache was
loath to have relatively large number of contributions from
himself and his students and associates impose upon the limited
resources of the journal of the Society. This brought the issuance
of five independently financed Harvard numbers of the journal,
including the Palache Festschrift of 1938, that supplemented the
normal contributions of the Department. 

The distinction of Palache’s career brought him many
honors. Aside from his recognization by the Mineralogical
Society of America, he was a member of the National Academy
of Sciences, the American Academy of Arts and Science,
President of the Geological Society of America in 1937, and
corresponding member of the Geologiska Poreningen,
Stockholm. He was an Honorary Member of many societies,
including the Sierra Club, the New York Academy of Science,
the Mineralogical Society of Great Britain, the Royal Geological
Society of Cornwall, and the Society Geologique de Belgique. In
1941 he was give an honorary LL.D by the University of
California. He was an associate editor for many years of
Zeitschrift fur Krystallographie and of the American Journal of
Science. Palache encouraged the efforts of the amateur
mineralogists, and was voted an Honorary Member of both the
Boston Mineral Club and the New York Mineralogical Club. 

In his office and laboratories Professor Palache seemed to
many to be stern in attitude and almost forbidding in appearance.
He was not easy of approach, although an effort always was
rewarding, and he rarely was familiar in his relations with
students or his associates. These characteristics may have
stemmed from an acute and strongly disciplined shyness and
sensitivity. Certainly he was a modest and considerate person,
whose kindnesses were unobtrusive. At home he was a relaxed
and charming host. He derived great satisfaction from
symphonic music, a taste dating to concerts at the Gewandhaus
in Leipzig heard as a student. His personal reserve was easily

penetrated by discussions of music or through his interest,
maintained over the years, in ornithology. Palache married
Helen Markham in 1898, and he is survived by three daughters.
It was a pleasant privilege to visit his home or his summer place
at Jaffrey, New Hampshire. Vigorous in body and mind to the
end, he died at his home near Charlottesville, Virginia, to which
he had moved from Cambridge a few years before. 

Such was the nature of the man, and of his work. Shortly
before his death, in conversation with Reginald A. Daly, a friend
and associate over many years, Palache remarked that his life
had been fruitless – but this is a feeling given in great times, to
great men.

The 2004 New York City
Gem & Mineral Show

Theme: Gems & Gemstones

A Show & Sale of Minerals, Gems, Jewelry,
Crystals, Gifts, Fossils & Meteorites

Saturday, March 6, 2004 from 10:00 a.m. – 6:00 p.m.
 &

Sunday, March 7, 2004 from 11:00 a.m. – 6:00 p.m

at
Holiday Inn Midtown Manhattan

440 West 57th Street (Between 9th and 10th Avenues)
New York City, New York 10019

Hotel, Parking & Restaurant on Premises

Hosted by The New York Mineralogical Club

Fine Dealers  O  Mineral & Gem Exhibits
Slide Lectures  O  Door Prizes  O  Kid’s Events & Gifts

Souvenir Show Card  O Lapidary Demonstrations

Admission $6.00
This ticket good for $1.00 off adult admission

Children under 12 accompanied by adult admitted free

An Excalibur Mineral Corporation Production
Call (914) 739-1134 for Show Information
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Oliver Sacks (Photo by Peter Curtts)

The following article is from Chemical & Engineering News’ cover story entitled “It’s Elemental”, celebrating the Periodic Table
of Elements on the magazine’s 80  anniversary. [Volume 81, Number 36, September 8, 2003]th

Gallium
By Dr. Oliver Sacks

I don't really have a
favorite element – I
love them all. But the
first that pops into my
mind, at least today, is
gallium. 

Why gallium? Not
a common element, not
one likely to be lying
around the house, but

one I was introduced to quite early on,
by my Uncle Tungsten (as we used to
call my Uncle Dave, who owned a
tungsten lightbulb factory). Uncle
possessed what was, to my eyes, a quite
wonderful thermometer that he used for
testing the temperature in the furnaces
in his factory. This, he showed me,
contained gallium; it was the only stuff
such a thermometer could contain, for
gallium had the widest temperature
range of any metal in the liquid state: It
would melt in the heat of the hand but
not boil until well over 2,000°C (higher
than the melting point of platinum or of
the quartz of which the thermometer
itself was made).

Uncle gave me a lump of gallium
to play with, and I can feel to this day
the intense surprise I experienced when
this lump, by no means soft, started to
melt and trickle through my fingers as I
held it. I later used a mold to make a
teaspoon from it, and I would give this
to unsuspecting guests and watch
gleefully as they tried to stir their tea
with it, only to find the seemingly solid
spoon getting shorter and shorter and
ending up as a glittering puddle at the
bottom of the glass. And glitter it did –
one had only to slosh liquid gallium
round a hemispherical bowl to get an
instant, brilliant, concave mirror. 

A strange optical illusion appears if
one melts gallium in a cup: There
seems to be a transparent liquid
skimming and floating above a silver
background. Is this due to the strongly
concave meniscus of liquid gallium? I
do not think I ever saw this, by
contrast, with mercury, which has a

strongly convex meniscus. And once
melted, gallium may remain liquid,
superfluid, for many hours, even if the
room temperature is well below its
melting point. The liquid may form a
skin, wrinkled with fine lines, and
when it finally solidifies, it may do so
in shallow quadrangular prisms and
zigzags like medieval fortifications.

I also had a little
stick of indium,
another element that
intrigues me, partly
because, like tin and
zinc, it emits a “cry”
or “squeal” when
bent. (With my little
bar, it was more like a
crackling.) One day,
just recently, I
carelessly left the
indium on top of
some gallium I had in
a bowl, and I was
startled to find, within
hours, that the bar
seemed to have partly
dissolved and that
there was now a pool
of liquid metal at the bottom of the
bowl, despite its being a rather cold
day. Clearly, the two elements, merely
by being in contact, had fused together
to form a eutectic alloy with a
substantially lower melting point than
that of pure gallium. I was reminded of
how Berzelius had been sent samples of
metallic sodium and potassium, which
were put together in the same container
for convenience, and when he opened
the package, he found only a pool of
liquid metal, the two elements having
spontaneously alloyed at room
temperature, just as my indium and
gallium had.

When I came to learn about the
periodic table and its history, I was
intrigued to learn that gallium was the
first element to be predicted by
Mendeleev based on its place in Group
III (he called it “eka-aluminum”), and
how this prediction was vindicated, just
six years later, helping to convince

Mendeleev's critics of the fundamental
truth of his periodic law. 

Many decades later, I was
fascinated to learn that there was a huge
pool containing 200 tons of ultrapure
liquid gallium deep beneath the
Caucasus, an essential part of the
Soviet solar neutrino detector. A
passionate swimmer, I had fantasies of

swimming, or rather
floating, on this unique
lake of metal. I was
shocked when I read, a few
years ago, that thieves had
come by with siphoning
equipment one night and
almost managed to steal
the whole lot. The great
gallium heist was foiled
only at the last moment. 

Dr. Oliver Sacks is a
neurologist practicing in
New York City. He is the
author of “Uncle Tungsten:
Memories of a Chemical
Boyhood,” as well as
“Awakenings” and “The
Man Who Mistook His

Wife for a Hat.” He recently lectured to
the New York Mineralogical Club
about his youthful fascination with
minerals.

Chemical & Engineering News.
Copyright © 2003 American Chemical
Society. Used with permission.

Members in the News
If you were watching the TV game

show Jeopardy! on December 23, you
unquestionably noticed that one of the
correct responses in the category

“Books About Science” was Dr. Oliver

Sacks. The answer referenced his
books “Uncle Tungsten” and “The Man
Who Mistook His Wife for a Hat”.
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2004 NYC Gem & Mineral
Show Dealer Preview
(Continued from page 1)

Excalibur Mineral Company
Peekskill, New York
� Excalibur has purchased the

diamond crystal inventory of the
well-known David New, a leading
mineral dealer since 1956.

� A remarkable array of collector
and gem-quality crystals from 15
different countries will be offered,
in addition to Excalibur’s regular
stock of rare mineral species.

� UV lamps, microscopes.
� Geiger counters.
� Books,magazines.
� Old classic specimens.
� A fine gemstone collection will

also be available in both single
stones and small lots for jewelers
and collectors.

 

Graeber & Himes
Orlando, Florida
� Tucson acquisitions.
� Golden barites from Nevada.
� Choice gem crystals and rarities.
� Wonderful thumbnails.
� Breathtaking specimens

Highland Rock & Fossil
Highland Park, New Jersey
� Unusual fossils.
� Spheres and other lapidary

creations.
� New Jersey traprock specimens.
� Informative books for beginners

and advanced collectors.
� Collecting guidebooks.

Howard Minerals
Brooklyn, New York
� Exceptional Solutrean fossils.
� Meteorites: Beginner to Advanced.
� Amber jewelry from our recent trip

to Poland and Lithuania.
� Selected minerals from the

personal collection of Howard
Belsky.

Mahalo Minerals
Takoma Park, Maryland
� Worldwide minerals, all sizes.
� Healing crystals.
� Unusual gifts.
� Stones for jewelers and craftsmen.

Pequa Rare Minerals
Massapequa, New York
� Rare, very rare and extremely rare

minerals.
� Uranium and platinum minerals.
� Old, irreplaceable classics.
� New minerals.

� Type localities.

Quarry Enterprises
Northvale, New Jersey
� Wide range of domestic and

foreign minerals in all price ranges.
� Gifts, jewelry and cabochons.
� Fluorescent minerals.
� New Jersey material.

Raj Minerals
Jersey City, New Jersey
� Outstanding examples of Indian

zeolites and related species.
� All price ranges.
� Museum-quality pieces.
� Highly esthetic pieces.

Carter Rich Fine Minerals
Aldie, Virginia
� Classic minerals.
� Historic specimens with historic

labels and provenance.
� Collector showpieces.
� Unusual localities.

Rocko Minerals & Jewelry
Margaretville, New York
� Mandy’s wonderful pendants
� Minerals from South Africa and

Namibia including new-find
ettringite, quartz and various
Erongo Mountain minerals

� Assorted Chinese minerals
including calcites and fluorites.

� Surprises from old stock and from
Tucson.

Somethings
New Milford, New Jersey
� One-of-a-kind and singular

traditional jewelry designs.
� Distinctive stones for the

connoisseur.
� Unique custom styling.
� Exceptional values.

GALLIUM AT A GLANCE

Name: From the Latin Gallia, an old
name for France.

Atomic mass: 69.72.

History: Discovered spectro-
scopically in 1875 by French chemist
Paul-Emile Lecoq de Boisbaudran. In
the same year, he obtained the free
metal by electrolysis of a solution of
the hydroxide in KOH.

Occurrence: Gallium minerals are
rare, but up to 1% gallium occurs in
the ores diaspore, sphalerite,
germanite, and bauxite. It is also
recovered as a by-product of burning
coal.

Appearance: Silvery metal.
Extremely soft and can be cut with a
knife. The metal expands upon
solidifying.

Behavior: One of the few metals
(with mercury, cesium, and rubidium)
that can be a liquid at room
temperature. It has one of the longest
liquid ranges of any metal and has a
low vapor pressure even at high
temperatures. Gallium salts generally
have low toxicity.

Uses: Gallium arsenide is capable of
converting electricity directly into
coherent light and is a key
component of LEDs (light-emitting
diodes) and some integrated circuits.
Gallium is also used in semi-
conductors and solid-state devices,
microwave equipment, low-melting
alloys, mirrors, and high-temperature
thermometers. Radioactive gallium is
used in medical imaging.
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Topics in Mineralogy
Topics in Mineralogy is a monthly column written by William Shelton based on mineralogical questions
posed to him over the years by beginners and experts alike.

Topic # 4
This month’s topic is luster.

Exposition
From the earliest times, man has been fascinated with gold.

It is possible that the color and luster were responsible for the
attraction. Generally speaking, the appearance of luster is
directly related to light reflected from the surface, a property
most observable with shiny, metallic materials, such as native
gold nuggets. One measurement that is intimately related to
luster is refractive index, which compares the speed of light in
air with the speed of light in the mineral or gem. The range is
from approximately 1.3 to more than 3.2.

Any substance with an index of 3 or greater will be
generally opaque and absorb light strongly – the description for
this combination is metallic luster, describing gold, silver,
platinum, copper, and most sulfides, i.e., galena, pyrite, and so
forth. They share a generally shiny look with respect to color;
they tend to have relatively high density as a property too.
Closely following we find minerals with a range of 2.6 to 3;
these are submetallic in luster and include mostly nearly opaque
to opaque minerals rarely used as gems. Some examples are
cinnabar, hematite, and cuprite. They tend to be heavier than
average; also they tend to be dark colored, red to black is
typical.

Most other minerals are said to be non-metallic; this can be
subdivided into three broad ranges based on refractive index and
appearance. Minerals in the range of 1.9 to 2.6 are called
adamantine in luster with relatively few representatives. They
happen to include some striking gems noted for their brilliance
and play of colors produced from gems fashioned out of these
materials. Diamond and synthetic cubic zirconia, "CZ", are
common examples. Less often, we can find sphalerite and
cassiterite cut into gems – most of this material is rarely
transparent, facet-grade rough. Sulfur and rutile are other
materials that belong in this category. The most widely seen
gem, besides diamond, that belongs here is zircon, not to be
confused with CZ, a synthetic material. The luster and fire of a
colorless zircon, when well-cut, will be noticed by even casual
observation. It falls short of the brilliance of diamond but
exceeds almost all other natural materials that are commonly
fashioned into gemstones. It is notable that the high R.I.
minerals anglesite and cerussite (both containing lead) belong
here.The descriptive term resinous also belongs here – it is in
reference to resin and other materials with yellow through brown
hues and brilliant luster. One example is yellow scheelite; also
some samples of sulfur and sphalerite. 

If the index falls between 1.9 and 1.3, the mineral is said to
have a vitreous luster. This includes almost all minerals and is of
little value in differentiating species. What it can be useful for is
narrowing down the identity of a mineral that has a different
luster. (See above). The various types of appearance are more
useful since they are generally restricted to a relatively small
number of minerals. Typical examples are feldspars and most

rock-forming minerals, garnets, many
gemstones, calcite, apatite, barite, and most
chemically related minerals in these groups. Quartz, goshenite,
beryl, topaz, elbaite, grossular, and sapphire are natural minerals
with inferior refractive indices that are sometimes used as
diamond substitutes. A gem refractometer will easily detect any
of these.

Actually, the appearance can be more suitable in terms of
identification and uses many descriptive terms. Pearly luster is
associated with a layered structure such as that seen in various
micas; it also describes talc and gypsum in some cases. Even
apophyllite looks pearly on the cleaved surface. A coarse, grainy
talc sample would not look pearly while a platy, layered sample
will. Luster can be variable for a species and parallel, fibrous
minerals like some gypsum samples, are said to be silky. Some
asbestos samples, such as those from Eden Mills, Vermont, also
serve as good examples. Tremolite, malachite, pectolite, and
some serpentine also look silky. Waxy and greasy luster can be
seen in some minerals. Opals, chalcedony, nepheline, halite, and
some samples of diamond along with massive quartz and some
sphalerites are typical. These, and other similar minerals are
thought of as being less brilliant, that is possessing lower luster
than many others. At the far (low) end of luster, we find
materials that are said to be dull. Kaolinite, bauxite, and some
turquoise are illustrative. 

On a final note about luster, remember that for any given
mineral luster can and often does vary. The refractive index,
because it is measured rather than judged, should be relatively
consistent for any mineral.

Sample Refractive Index for
Some Popular Collector Minerals

Fluorite 1.433

Stilbite 1.498

Lazulite 1.500

Gypsum 1.523

Apophyllite 1.523

Quartz 1.544

Beryl 1.57-1.60

Emerald 1.583

Tourmaline 1.60-1.64

Brazilianite 1.609

Turquoise 1.620

Apatite 1.63-1.67

Dioptase 1.651

Vanadinite 2.350

Wulfenite 2.404

Cuprite 2.85

Datolite 1.652

Phenacite 1.654

Calcite 1.658

Spodumene 1.666

Diopside 1.676

Axinite 1.688

Pyrope 1.714-1.50

Kyanite 1.720

Epidote 1.72-1.78

Grossular 1.734

Chrysoberyl 1.748

Benitoite 1.757

Azurite 1.758

Sphalerite 2.370

Diamond 2.417

Pyrargyrite 3.08

Corundum 1.769

Spessartine 1.80

Rhodochrosite 1.816

Almandine 1.820

Anglesite 1.833

Malachite 1.875

Uvarovite 1.868

Titanite 1.907

Scheelite 1.920

Zircon 1.92-1.96

Cassiterite 1.997

Pyromorphite 2.058

Cerussite 2.077

Crocoite 2.370

Rutile 2.610
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Order Your 2004-5 Gem &
Mineral Almanac Today! 

This collection of interesting and
useful information, the third that the
Club has produced, is 8½ x 11 inches,
contains more than 120 pages of
articles which are divided into eleven
sections. It is of interest to every
mineral, gem or jewelry enthusiast.
You will find many illustrations,
pictures, charts, and tables in it. It has
a custom-designed color cover and is
specially bound to sustain years of
reference and usage.

General Features
� 120 pages of text with more than 80 different articles by 24

different authors
� 5 additional pages of color plates
� Color cover reproducing the chromolithograph that

illustrated an article on American gemstones by George F.
Kunz that appeared in the December 1887 Harper's New
Monthly Magazine

� Professionally copied and bound
Contents
� Section I: General Club Information
� Section II: Gemstones from A to Z
� Section III: On Diamonds
� Section IV: Best of the Bulletin (1997 - 2002)
� Section V: New York City and Environs
� Section VI: Articles by Tourmaline Troop Members
� Section VII: Poetry
� Section: VIII: References, Information and Collecting Tips
� Section IX: “Precious Stones in the United States” by

George F. Kunz (1887)
In the year following the birth of our club, Kunz, wrote
this article which originally appeared in Harper's New
Monthly Magazine in 1887. Introduction by Gene
Carmichael.

� Advertisements and Boosters Sections
� Color Plates Section
Although most of the articles are taken from the monthly Bulletin
of the New York Mineralogical Club of past years, many of the
entries were written exclusively for this publication including:
� Corundum (Will Heierman)
� Diamonds (Karen Rice)
� Garnets (Bill Shelton)
� Pearls (Anna Schumate)
� Turquoise (Vivien Gornitz)
Price
� $20 (+$4 shipping) – wholesale and club pricing available
� Electronic version available – great for mineral club bulletin

editors

Black is Black
By Bill Shelton

Generally we think about diamonds as being clear or
occasionally colored and then they are used in jewelry. Most
diamonds, in fact, are opaque and often dark colored, mainly
black or close to it. Conversations with collectors generally
indicate that they believe carbon inclusions cause the black color
seen in many diamonds. This was, at least until recently,
considered to be essentially correct by many people.

Research on a small sample of dark colored diamonds from
Siberia caught my interest and this article will summarize those
findings. (See Gems and Gemology, Vol. XXXIX, Fall, 2003.)
Additional background will be included to make the entire
picture complete. Historically, Maillard (1984) said dark regions
were erroneously called carbon spots. This refers to any dark
colored inclusions which are more properly identified as graphite
(in part) by Gubelin (1979) and others. He also indicates other
potential inclusions such as pyrrhotite , pentlandite, ilmenite,
rutile, goethite, and hematite – all of which might appear to be
dark. While Gubelin (1979) indicated graphite was not at all rare,
he also noted pyrrhotite as notable (i.e., relatively widespread).
Maillard (1984) lists similar dark minerals and chromite as
potentially common diamond inclusions. So, the carbon spot idea
was basically dismissed 25 years ago but seems to persist
nonetheless.

Over 25 different mineral inclusions are given for diamond
and some may be dark or black. Modern techniques allow for the
researcher to pinpoint the identity without doing any damage to
the gemstone. We can tell what the various inclusions are actually
composed of with a high degree of certainty. The Siberian
diamonds recently studied came from Yakutsk – they are
attributed to the Mir pipe and Anabar placer deposit. The crystal
appearance is typical while the coloration and opaque nature are
not what some collectors of crystal specimens might hope for in
their collections. Perhaps you will be surprised as I was to find
out that the bulk of the inclusions were magnetite, hematite, and
native iron. Graphite was extremely rare. (Titkov, et al. 2003)
The authors correlated magnetite with the darkest black samples
while hematite and native iron were indicative of dark gray
samples. 

This does not mean all dark diamonds will have this
inclusion assemblage present, however for the time being it is
probably safe to expect similar results in Siberian specimens of
similar color. In other materials, it is certainly likely to expect
different results. In fact, pyrrhotite in diamonds from Ghana
(Gubelin, 1979) may have a similar appearance. Having observed
some black diamonds, I do not know how you can be certain
what inclusions are present since mere optics are insufficient in
many cases to assure proper identification.
References
� Gubelin, E.; Internal World of Gemstones. 1979.
� Maillard, Robert; Diamonds: Myth, Magic, and Reality.

1984.
� Titkov, S. et al; An Investigation Into the Cause of Color in

Natural Black Diamonds from Siberia. Gems and Gemology,
Fall, 2003.
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A Closer Look
A Closer Look is a monthly feature with text and photographs by Saul Krotki that reveal the beauty and
mineralogical surprises of a microscopic view of minerals. (Discussions are invited – sket3@msn.com)

This Month: Minerals of Summit Rock, Oregon, Part II: Crystal Growth

The crystal forms at Summit Rock are quite varied. They include
both skeletal and epitaxial forms along with fine complete individual
crystals. Skeletal crystals are known to occur when crystals grow
rapidly, often at high temperatures. Enstatite, Ilmenite, and zircon, each
form skeletal crystals which, in some cases exhibit cavernous (001)
terminations, while in others, the (100), or both faces are cavernous.

It is understood that the surface free energy is such that atoms
arriving from solution are most apt to attach at the edges or corners of a
rapidly growing crystal. The exact mechanism guiding this preference
is only beginning to be understood on the atomic level. 

New principles, never before observed, of how molecules bond to
and are included in a growing crystal, are being revealed in research
employing Atomic-Force Microscopy(AFM) at Lawrence Livermore
Laboratories. According to Dr. James De Yareo, the physicist leading
the research, "The AFM has given us the opportunity to study at the
nanometer level the physics of crystal growth and how it is affected by
impurities, defects and solution condition." His research on growing
crystals of organic molecules reveals, "a frantic world of molecules
continually bonding and dissolving, attaching occasionally to the
surface of a large crystal seed in one of many ways, and then perhaps
joining together as part of a growing structure of spiraling mounds,
spreading layers, and small islands." He goes on to report that
molecules continually adsorb and dissolve. "Single molecules may
diffuse from islands in the vicinity of the outer edge of a step or from
solution and be captured by that edge. In this way the edge acts as a
sink to diffusing molecules." The most remarkable observation is that, "
upon adsorption, the molecular clusters reorient so that the cluster
lattice merges with the lattice of the larger crystal to which they
adsorb."

Hence, that the existing crystal exerts influence over the
orientation of molecular entities arriving from solution has been
established for inorganic crystals. We do not know to what degree these
mechanisms occur in the growth of mineral crystals. Perhaps, in
epitaxial relationships, there is yet to be revealed a mechanism of one
crystal lattice "guiding" the molecules of a second species to adsorption
at its surface.

In Fig.1, Summit Rock enstatite crystals attach in an epitaxial
relationship to a host Ilmenite crystal. (Field of view 2.5 mm). It looks
as though the ilmenite pierces through and splits a single enstatite
crystal. That the ilmenite forms a substrate for the epitaxial growth of
the two parallel enstatite crystals is clarified in the artist concept
drawing (Fig.2.). The enstatite (100) grows co-planar at the ilmenite

(001). It is a clear case of fatal attraction!
Here the ilmenite serves as host and the enstatites are attached. In

many specimens the opposite is the case. Enstatite (100) serves as the
host and ilmenite attaches at its own (001). In other cases there is no
such relationship and the two species are randomly juxtaposed. What
factors account for these variations?

In the March 2004 NYMC
Bulletin, I will present the final
installment of this three-part
series on the crystals of Summit
Rock. This will be a portfolio
portraying some of the bizarre
skeletal forms which I have
drawn and photographed. 

I hope everyone has
enjoyed studying their Summit
Rock specimens!
PS: This is news! Friends and
fellow club members can now
see my images in full color! Saul Krotki's species photo-micrography
can be viewed at http://www.mindat.org/gallery-634.html.

More on Crocoite
I read with interest Saul Krotki's December 2003 article "A Closer

Look" that focused on crocoite. Crocoite is found in a fairly remote
area near Zeehan and Dundas in Tasmania, Australia's southern island.
The Adelaide mine at Dundas specifically is mined for, and is famous
for, the amount of high quality crocoite specimens distributed around
the world.

Whilst I have not collected at that particular mine, I recall with
fond memories collecting in the area at the Platte mine, which at the
time was under lease to the Mineralogical Society of Tasmania. I
collected several micro specimens of orange-coloured crocoite with
lime green pyromorphite crystals.

As the mine is some distance from the road and in fairly hilly
logging country, we parked our cars some distance from the mine. After
spending some time in the tunnel, my wife decided to walk back to the
car. On the rather hilly track two men in a car offered her a lift. She
declined and thought no more of the event.

Later in the day we drove into Zeehan and viewed minerals for
sale in one of the shops. I was interested in one specimen, and on
enquiry was told that a local collector had provided it. We immediately
went to his home with the view of doing some swapping. After being in
the mine I was a bit dirty and he enquired where I had been. I told him
of our trip into the mine, and his comment was that he had been out
there also; in fact he had offered to give a women a lift. Naturally it was
my wife. It turned out that he was in fact the local police officer, and
regularly checked the area for drug dealers growing dope, however as a
mineral collector, I'm sure he checked out for minerals.

For the traveler to Australia, the mining museum at Zeehan is well
worth a visit, as it includes old mining machinery from the areas early
days, a display of rocks and minerals and also a magnificent display of
large crocoite specimens.
Terry Evans, Waverley Gem Club, Victoria, Australia
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2004 Club Event Calendar

Date Event Location Remarks & Information

February 11 Meeting at 6:45
People Center, American
Museum of Natural History

Special Lecturer: John Betts – “Digital
Mineral Photography”

March 10 Meeting at 6:45
People Center, American
Museum of Natural History

Special Lecturer: Mitch Portnoy – “What
Gives a Mineral Value”

April 14 Meeting at 6:45
People Center, American
Museum of Natural
History

Details to Follow

May 12 Meeting at 6:45
People Center, American
Museum of Natural
History

Details to Follow

June 9
Annual Club Benefit
Auction

People Center, American
Museum of Natural
History

Great variety and values; 100+ lots
Something for everyone!

July Round Robin TBD
Several members have open houses and
present collection to attendees

August
Springfield Mineral Show
Bus Trip & Party

Party TBD; Trip to Springfield,
Massachusetts

Charter bus to huge mineral show

2004 Show Calendar

Date Event Location Remarks & Information

CORRECTED
DATE!

January 31

Rutgers University
Geology Dept. Open
House

Rutgers Geology Building,
New Brunswick, NJ

Lectures, Mineral Museum, Mineral Sale;
Info 732-932-7243

January 31 -
February 15

Tucson Mineral “Show” Many locations, Tucson, AZ
Weeks of many shows, 1000s of dealers,
lectures, exhibits & many events

February 21 - 22s
11  Annual Campbellth

Memorial Gem, Mineral
and Fossil Show & Sale

New York State Museum,
Empire Plaza, Albany, NY

Information (518) 474-5877

March 6 - 7
New York City Gem &
Mineral Show

Holiday Inn Midtown,
440 W. 57  St., NYCth

Hosted by the NYMC, Lectures,
Sponsored by Excalibur Minerals

March 20 - 21 Clifton Mineral Show
Pope JP II Elementary Sch,
Clifton, NJ

Information: 973-636-6555

March 27 - 28
Central Ohio Mineral,
Fossil, & Jewelry Show

Veterans Memorial, West
Broad Street, Columbus, OH

Theme: “Fire & Ice” (Volcanoes &
Gems); Karen Rice featured speaker

April
31  Annual Gem &st

Mineral Show
TBD Sponsored by the Island Rock Hounds

July 9 - 11
Joint EFMLS/AFMS
Convention & Show

NY State Fairgrounds,
Syracuse, New York

Sponsored by the Gem & Mineral Society
of Syracuse

Mineral Clubs & Other Institutions —
If you would like your mineral show included here, please let us know at least 2-3 months in advance!
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Mitchell Portnoy: “What Gives a
Mineral Value?”

A number of years ago Mitch was at
a friend's house where he complained at
how much he recently had to pay a
dealer for "just a piece of fluorite!" After
having examined the lovely piece and
learning something about it (and getting
over the shocking ignorance of his
friend), he began to think about the
various criteria that give value to a given
mineral specimen.

In a PowerPoint presentation, Mitch
will cover the dozen or so categories of
traits that he believes goes into
determining a mineral's value. Within
each category he will also present some
of their sub-categories with hundreds of
examples. In addition, he will act as his
own "devil's advocate" at times, showing
that there is usually an opposite opinion
in determining a mineral's value that is
equally as true. (I know this sounds a bit
schizophrenic, but you'll get the point
during the lecture!)

There will be time (indeed it is
hoped) for some discussion regarding
what meeting attendees themselves value
in minerals.

Please note that this presentation

will not be about mineral prices, what
dealers charge for specimens or whether
mineral specimens can be considered an
investment instrument.

Mitch Portnoy, the current Club
Bulletin Editor, has also served as
Secretary, and for four years as
President. He is the mineral show liaison
to Tony Nikischer of Excalibur Minerals
Corporation.

Mitch, a glutton for punishment,
also collects worldwide postage stamps
(especially those of Scandinavia), Star
Trek Voyager memorabilia, and books
about Mozart, in addition to minerals.

He is currently the editor of Mineral
News, a national publication
disseminating timely and interesting
information about minerals and mineral
collecting.

By Mitch Portnoy

It’s been a rough winter here in
NYC but you can surely assuage your
winter blues and anticipate the coming
warmth of spring by coming to the New
York City Gem & Mineral Show.

The New York City Gem and
Mineral Show is an annual two-day
event occurring this year on March 6-7,
2004 at the Holiday Inn Midtown
Manhattan (57th St. near 10th Avenue).

This is the eighth year that the Show
has taken place at this location after its
sensible relocation from the Armory on
the Eastside.

� A list of the dealers that will be
selling their fine wares at the Show
can be found on page 5;

� A description of the lecturers and
their talks can be found on page 6;

� A roster of the many exhibits and
their titles appears on page 9.
For the second time, the Show has a

theme – Gems & Gemstones – and the
majority of the lectures and exhibits
reflect this topic.

The Club’s Booth will be in its
regular location (to the left as you enter
the Show). There you can obtain a

souvenir card and club show badge
(see page 9), buy a tee shirt (from a

disappearing supply), purchase a club

publication, or watch Michael Walter

performing his ever-popular lapidary

demonstrations.

The 2004-5 Gem & Mineral

Almanac, the latest club publication,
will be available for sale to the public for
the first time.

In addition, we have a very, very

small quantity remaining of the 1996

Kunz Contest Papers compilation. We
have decided that all new members will
be given one (while supplies last) for
free and any old members who do not

have one can also take a book.
One club member recently suggested

that the show should have door prizes
like other shows. We agreed – indeed
there have been door prizes available for
at least as long as we have been hosting
the Show with Excalibur Minerals as
sponsor. You do, however, have to fill
out the form provided at the admission
booth to be in the contest!

For the kids, we will have a

selection of free specimens donated by
Fred Stark and Tony Nikischer. Some
kind of fun activity is also planned at
this time.

Anna Schumate will be on hand,
wearing her dual hats as president and

membership coordinator, as we
attempt to sign up new members as well
as dues from members who have
“forgotten” to send them in.

(Continues on page 4)
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President’s Message
By Anna Schumate
(Anna’s regular column will appear next
month. In the meantime, she encourages
everyone to go to the March NYC Gem &
Mineral Show! - Editor)

Executive Board Meeting
Minutes for February 5, 2004
By Mitch Portnoy, Acting Secretary

President Anna Schumate, Vivien
Gornitz, Richard Rossi and I met at the
home of Anna Schumate to discuss and
plan Club business.
� The Club’s finances are in pretty

good shape now having been helped
by the recent Special Benefit Sale of
minerals and gems.

� 2004-5 Almanac sales are going
pretty well with close to 100 copies
already sold. We hope to sell more at
the March NYC mineral show.

� Membership renewals are slightly
behind last year’s rate. Again, we
hope to “catch up” with renewals and
new memberships at the March NYC
mineral show.

� After Anna wrote a strong letter of
complaint to the bus company that
we used for last year’s Springfield
trip, they apologized and have offered
to give us a reasonable credit if we
use them this year.

� The remaining time was spent
discussing the upcoming NYC Gem
& Mineral Show including overall
responsibilities, finances, exhibits,
disposition of the cases, the lecture
schedule, kid’s activities and free
minerals, member giveaways, etc.
The meeting was followed by a

terrific dinner of take-out Vietnamese
food and way too much wine (for me).

Club Meeting Minutes for
February 14, 2004
By Mitch Portnoy, Acting Secretary

Attendance: 45+
President Anna Schumate presided.
� The monthly mineral raffle was held.

Almanacs and t-shirts were available
for sale.

� Discount tickets and small posters for
the March NYC mineral show were
distributed to members.

� Members were invited to do a case at

the Show or asked to contribute to a
case Anna is assembling regarding
member-crafted jewelry.

� The remaining Saul Krotki mineral
specimens were distributed.

� Anna encouraged members to host or
participate in the Round Robin.

� She also gave an update regarding the
problematic ‘03 Springfield bus trip –
bottom line – we will get a discount if
we use them this year – and we will.

� There is a Jade & Gold Exhibit at the
China Institute that may be of interest
to members.

� Mitch Bogen showed a freidelite
specimen from France he obtained at
the Special Sale.

� Mineral News subscription cards and
flyers were made available.

� Mitch Portnoy showed the recent 2-
part Mineralogical Record (Gold &
Diamonds, Tucson Show History).

� John Betts gave a Tucson Show ‘04
overview focusing on new minerals.

Special Lecture – John Betts: “Digital
Mineral Photography”

At this well-attended meeting former
Club president and mineral dealer John
Betts gave a highly informative talk
regarding digital photography, specifically
focusing on minerals as a subject.

The first part of his talk explained
what digital photography was, its benefits
vs. traditional phorotgraphy (many!)
liabilities (relatively few) and uses. He
also gave an overview of the available
equipment, giving specific
recommendations and showed the exact
process and setup he uses to photograph
minerals.

In the second part of his talk he
showed about ten practical examples of
the pictures he had taken and how he used
Adobe Photoshop, a computer program, to
adjust or correct the images.

Congratulations to

Rachel DeMel
Tourmaline Troop Member

on the occasion of her Bat Mitzvah
February 28, 2004

Special Sale Review
By Mitch Portnoy

On Sunday, January 18, 2004 a
special sale of minerals and gemstones
was held at the home of Jake and Ruth
Kaufman in Manhattan. I am happy to
report that the sum of $1,050 was raised.
This money will help replenish the Club’s
light treasury and thereby fund the Club’s
functions throughout the year.

About 25 members with their spouses
and friends attended the Special Sale in
spite of the terrible snow and sleet that
was coming down all day. This was the
fourth such activity that we have held
over the past few years.

Three members are to be thanked,
each for making a generous contribution

of specimens to this sale – Fred Stark,

Gene Carmichael and Jon Betts. I also

want to thank Gene and Rich Rossi for
helping me with the pricing of the
thousands of specimens. This took the
three of us the good part of a morning and
afternoon to complete.And once again we

need to thank Jake Kaufman for the use
of his large dining room table in his
wonderful apartment on West End
Avenue.

Highlights of the sale included
specimens from Tsumeb, Namibia; quartz
from Switzerland and Russia; specimens
from now-closed, classic locations in
New York, New Jersey, Pennsylvania and
Connecticut; marvelous thumbnails; rare
species; fluorescent minerals; radioactive
minerals; and esthetic minerals for glitter
hounds!

The unsold items will be recirculated
into the June Auction, the Banquet Silent
Auction and into future benefit sales.

The funds raised will be used to
publish and distribute the monthly
newsletter, pay for the meeting hall at the
Museum of Natural History, provide
stipends for the special speakers, and
various other administrative expenses.

The consensus was that this was the
best benefit sale we have yet had in terms
of attendance and quality of specimens. It
was also a very enjoyable afternoon and
you are encouraged to come to the next
sale and have some fun!



March 2004 Bulletin of the New York Mineralogical Club - Special Gem & Mineral Show Edition 3

The World of Minerals
The World of Minerals is a monthly column written by Dr. Vivien Gornitz on timely and interesting topics
related to geology, gemology, mineralogy, mineral history, etc.

This Month: Minerals in the News

Pyrite-Clad Snail from Deep-Sea Vent
Attractive specimens of pyritized

ammonites and brachiopods appear in
many fossil collections. In fossils, the
pyrite is secondary, having replaced the
original shell or soft tissue after the death
of the organism. A modern gastropod
(snail) was recently discovered living at

the base of black smoker chimneys at hydrothermal vents in the
Indian Ocean. The foot of this snail is covered by scales, up to 8
mm long, in a "roof-tile fashion". The outer layers of the scales

2(up to 0.2 mm thick) are mineralized by pyrite (FeS ) with lesser

3 4amounts of greigite (Fe S ). Between the pulpy interior and the
outer pyrite layer lies a band of tough, laminated conchiolin (an
organic material also present in pearls). The conchiolin is
speckled with tiny (~1 micrometer diameter) granules of iron
sulfide. Although animals living in vent environments are often
coated with minerals, including sulfides, the absence of other
elements such as copper and zinc, and the regularity of the
sulfide dissemination suggests that the gastropod has directly
controlled the deposition of pyrite. This is the first reported case
of iron sulfide as a skeletal material in multicellular organisms,
although metal sulfides may occur dispersed in some animal soft
tissues.

Waren, A., Bengtson, S., Goffredi, S.K., and Van Dover, C.L.,
2003. A hot-vent gastropod with iron sulfide dermal
sclerites. Science, 302, p. 1007.

Super-Hard Graphite
While graphite and diamond are both forms of carbon, they

differ strikingly in their physical properties, including hardness
and luster. The reason for this disparity lies in the bonding of the
carbon atoms. In graphite, carbon atoms are linked in hexagonal
sheets like a honeycomb or bathroom floor tiles. The sheets are
stacked one on top of the other like pages of a book, but the
bonds connecting the layers are fairly weak. This accounts for
the softness, perfect cleavage, and lubricating properties of
graphite. By contrast, in diamond, each carbon atom is tightly
bonded to four other carbon atoms at the corners of a
tetrahedron. These bonds are strong and difficult to break, hence
the hardness of diamond.

A super-hard form of graphite was recently created by
subjecting ordinary graphite to extreme pressures in a diamond
anvil press. Changes in bonding were monitored using high
intensity x-rays. Researchers found that the graphite was not
transformed into diamond even when squeezed to 170,000 times
the air pressure at the earth's surface, but instead became
"super-hard". Looking down the c-axis of the graphite structure,
three out of six carbon atoms in each hexagon of a sheet line up
directly with carbon atoms in overlying or underlying sheets.

Under extremely high pressure, these atoms form bridging bonds
with adjacent layers, whereas the remaining carbon atoms
remained bonded as before. Half of the bridging carbons within
a layer are shifted upward, and the other half downward,
distorting the hexagonal arrays. While this distortion lowers the
symmetry of the high-pressure graphite from hexagonal to
orthorhombic or monoclinic, it also strengthens the bonding
between layers.

The new material is hard enough to scratch the diamond
anvils with which it was compressed. It could have many
potential applications, including use as structural components or
in high-pressure scientific instruments

Mao, W.L. and others, 2003. Bonding changes in compressed
superhard graphite. Science, 302, p. 425-427.

Pratt, S., Super-hard graphite. Geotimes, Dec. 2003, p. 6-7.

Fingerprinting Emeralds
A new, non-destructive test can now

pinpoint the source of an emerald, even
down to the mine from which it came. This
technique zooms in on the infrared
absorption spectrum of emerald, and in
particular, the specific wavelengths absorbed
by oxygen-deuterium bonds in water
molecules trapped inside channels within the

crystal. (Deuterium is an isotope of hydrogen, containing a
proton and a neutron in its nucleus). The differences in the
spectral signature among emeralds from various localities can be
used to isolate and identify their place of origin. This method is
more precise than the one previously used, which was based on
variations in the ratio of two oxygen isotopes–oxygen 18 and
oxygen 16 (see 2004-5 Gem & Mineral Almanac, Emerald trails,
p. 19). To date, spectra of emeralds from 46 mines were grouped
into five geographical regions. Even within regions, individual
mines could be separated by this method. Gemologists may
benefit from this new fingerprinting technique, which uses
equipment found in many gem labs.  Positive identification of an
emerald from a desirable locality, like Muzo, Colombia, would
enhance the value of the stone. The ability to trace the source of
emeralds may also prove beneficial in helping to curb illegal
smuggling of the gems and drug trafficking in Colombia,
Afghanistan, and elsewhere. Drug traffickers frequently
“launder” money through purchases of illicit gems.

Goho, A., 2003. New technique discerns emeralds’ beginnings.
Science News, Dec. 13, 2003, p. 371.

Reich, E.S., 2004. Tracing emeralds’ origins could foil
smugglers. New Scientist, Jan. 17, 2004, p. 6-7.
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Club History
Source: Rocks and Minerals July-August, 1959 Whole Number 271. Used with permission.

What Goes With Our Clubs: The New York Mineralogical
Club, Inc. had Dr. Ralph J. Holmes of the Geology Dept. of the
Columbia University, recently returned from the Orient, speak
on “Turquoise with Principal Reference to Iranian Deposits” at
their March meeting. Mr. Victor Pribil, Vice President, reported
this as an excellent report profusely illustrated with maps of
localities and color slides on more important areas. Shown also
were the scenic and architectural features of these areas.
Displayed were specimens of the various turquoise typical of the
visited areas; also odontolite, variscite for comparison. Also
shown were samples of the Iranian cut material and their method
of grading and pricing for the market. The question and answer
period lasted until they ran out of time.

Mr. Pribil also states that Dr. Daniel T. O’Connell,
President of the society, welcomed back “our peripatetic Marco
Polo” whose return had been delayed by a broken leg when an
Iranian horse fell on it. “According to the ancient superstition,
had either the horse or the rider been wearing turquoise, this
would not have happened since according to the ancients
turquoise is supposed to protect the wearer from all harm.”

Joe Rothstein, Secretary pro tem, reports for April, “From
Rangoon of the golden Pagodas, north on the Irrawaddy into
Burma to Mandalay, and still deeper into Burma to the ruby and
sapphire gravel beds of Mogok, we traveled with Col. Martin
Ehrmann. Some 200 minerals are mined here in the incredibly
rich alluvial deposits by the colorful skirted men of Burma in
1200 workings. Again we took another journey to the Burma
Road to see the jadeite boulders being dug at Magalong. We
finished in old China on the narrow Street of Jade in Hong Kong
where the auctions are held in true gambling fashion with only
narrow slits cut in the boulders for the buyer to see. Colonel
Ehrmann reminisced about the days when he went to Bedford,
N.Y. for beryl and to Paterson, N.J. for the zeolites when he was
an active member of the club and dreamed of a Utopia of gems
and minerals. His pictures and his talk were evidence of this
dream come true and his warm welcome before the meeting and
the rising vote of applause afterward meant we were glad to have
this old member back again if only for the evening.

Mr. K. Einar Whalen, Chairman of the Publications
Committee, proudly unveiled the pamphlet of which he is the
author and into which has gone two years of research and labor.
He was thereafter kept busy signing copies of the Minerals
Named After Members of the New York Mineralogical Club.

Thanks to Corinne Orr for arranging the donation of about
four dozen mineral and gem magazines to the Club. They will
find their way into the auctions and raffles in the near future.

New York City Gem & Mineral Show Preview
(Continued from page 1)

We have no direct commercial interest in the show – we
do ask each dealer, however, for a donation to the Club's
Benefit Auction in June as a token of thanks for all the work
we do to help promote the Show. These items tend to be the

best lots in the whole auction so please come and patronize

these top-quality dealers.

We do ask that you remember a few important things:
� You can ask for discounts but be reasonable – most of the

dealers have prices that are already more than fair;
� The dealers are not charging sales tax, they are collecting

it;
� You are a representative of the New York Mineralogical

Club. Please conduct yourself accordingly.
� Have a great time!
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2004 New York City Gem & Mineral Show
Roster of Dealers

Booth # Name and Location

1 New York Mineralogical Club, Inc., New York City, New York

2 Excalibur Mineral Company, Peekskill, New York

3 Aurora Mineral Corp, Freeport, New York

4 Quarry Enterprises, Northvale, New Jersey

5 Graeber & Himes, Orlando, Florida

6 Somethings, New Milford, New Jersey

7 Bartky Mineralogical Enterprises, Livingston, New Jersey

8 Lawrence H. Conklin, New York City, New York

9 Pequa Rare Minerals, Massapequa, New York

10 Rocko Minerals & Jewelry, Margaretville, New York

11 Raj Minerals, Jersey City, New Jersey

12 John Betts Fine Minerals, New York City, New York

13 Howard Minerals, Brooklyn, New York

14 Amazon Imports, Williston Park, New York

15 Celinka, Bohemia, New York

16 Attard & Petrov, San Diego, California / Peekskill, New York

17 Highland Rock & Fossil, Highland Park, New Jersey

18 Mahalo Minerals, Takoma Park, Maryland

19 Carter Rich Fine Minerals, Aldie, Virginia

20 Howard Schlansker, Marshfield, Massachusetts (Wholesale Only)

Trail of Stones
By Mitchell Cohen

A mineral show
is a trail of stones,
a quantity of which
collectors take to their homes.

On display are as many specimens
as you might find in a museum,

brought by nationwide dealers,
as free enterprise is in season.

There are spoken lectures
where you can learn

and a supply of equipment
that lapidaries can buy and turn.

There are fossils and jewelry,

sparkling gemstones, oh what fun!
The diversity of such a show
promises something for everyone.

This is a setting
where our hobby really takes place.
The Periodic Table of Elements
has been given sufficient space.
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2004 New York City Gem & Mineral Show Lecture Series

The 2004 New York Mineral and Gem Show is here once more! As in previous years, the New York Mineralogical Club has
put together an interesting lecture program to accompany the Show. Here is the schedule of speakers and their topics.

Saturday, March 6 at 1:00 p.m.

“Pink Diamonds from the Argyle Diamond Mine of Western Australia”. . . . . . . . . . . . . Karen Rice
Over the last few years the study and, indeed, the marketing of colored diamonds has intensified. Today, colored diamonds,

once available to just a few, are now available to a more diversified and extensive clientele. This slide-illustrated lecture will
concentrate on just one "player" in this new market, namely, pink diamonds. In this regard, particular reference will be made to
the Argyle Diamond Mine, Western Australia. Karen Rice will demonstrate the significance of this mine, not only in terms of
availability, as the only known consistent source of pink diamonds, but also, how its very discovery changed long held "rules" as
to where diamond deposits may be found.

Saturday, March 6 at 2:30 p.m.
“The Minerals of Mars”. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Dr. Vivien Gornitz

Hopes for finding life on Mars motivate much of the exploration of the red planet currently underway. Water is a key
prerequisite for life to exist. Thus, "follow the water" has been NASA's chief guideline for the exploration of Mars. Imaging
cameras on board spacecraft orbiters have revealed many features carved by flowing water: giant outflow channels shaped by
catastrophic floods, branched, winding, dried out river-beds, some displaying oxbow meanders, and even delta-like fans. The
mineralogical and chemical composition of the rocks and soils can also provide us with important clues
about the history of water on Mars and hence its suitability as an abode of life, either past or present. In
the presence of water and carbon dioxide, many rock-forming silicates will alter chemically to form a
variety of clay minerals and quartz. On Earth, these are carried away by rivers and deposited as sediments
in lakes or the ocean. More soluble elements are removed in solution and eventually precipitate as
evaporites in arid regions. Although Mars shows many landforms that appear to have been created by
water erosion, its present climate is far too cold and the atmosphere too thin for liquid water to exist at the
surface. (Ground ice has recently been discovered near the poles by the Odyssey orbiter). A key task of
the orbiters and rovers currently exploring Mars will be to find minerals formed by chemical weathering
or alteration, involving water action. Examples of such minerals include carbonates, clays, evaporites, and iron oxides. 

This presentation will briefly review how we study the minerals of a planet that no one has been to yet and summarize what is
already known about its chemical and mineral make-up. The significance of the little green mineral from the red planet, the
elusive carbonates, and the hematite patches will be discussed. Highlights include the latest results from the Odyssey and Mars
Express orbiters and the Spirit and Opportunity rovers.

Sunday, March 7 at 1:00 p.m.
“The Many Habits of Quartz”. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Irving Horowitz

Long-time club member and avid mineral collector Irving Horowitz will give a slide-illustrated presentation on the "Strange
Habits of Quartz Crystals". Using photographs that he has taken of his own extensive collection of quartz specimens, he will
demonstrate the vast and diverse range of habits that quartz crystals can occur in. He will cover examples of both "high" and
"low" temperature quartz, striations on quartz crystals, twinning, the "bending" of quartz, scepters and reverse scepters - and
more. He will also include information on chalcedony and jasper. Additionally, he will cover the unusual Tessin-habit - an
uncommon habit named after a locality in Switzerland, examples of which have been found locally at the Becker trap rock quarry,
West Willington, Connecticut.

Mr. Horowitz has been a member of the New York Mineralogical Club since the 1960's. He most recently  lectured to the
club in March of 2000 about the New Jersey trap rock quarries. Formerly an Earth Sciences teacher at Cardozo High School, he is
author of two Earth Science text books - "Contemporary Earth Sciences" and "Investigating the Earth". His latest publication has
just appeared in the July 2003 issue of Rocks and Minerals. This article concentrates on the unusual and diversified quartz crystals
that have been found at the Becker trap rock quarry, Connecticut.

All lectures are held on the 2nd floor of the hotel in the Renaissance Room.
Each runs approximately one hour in length.
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Topics in Mineralogy
Topics in Mineralogy is a monthly column written by William Shelton based on mineralogical questions posed
to him over the years by beginners and experts alike.

Topic # 5
This month’s topic is silicates.

Exposition
This group of minerals, which make up the bulk of the

earth's surface, includes more than 750 different species. You
may recall that aluminum, silicon, and oxygen are some of the
most abundant elements in the crust; therefore silicates are,
logically, the most common minerals. Among the most
common minerals in this group, you might expect to find
aluminum silicate and you do, however the minerals kyanite,
andalusite, and sillimanite are not exactly extremely common.
With the addition of sodium, potassium, and calcium you will
find the feldspars; they turn out to be extremely abundant
minerals that comprise the bulk of the earth's crust. Feldspars
are mainly sodium aluminum silicates, calcium aluminum
silicates, and potassium aluminum silicates. Leucite,
nepheline, some zeolites, muscovite, jadeite, prehnite,
wollastonite, lawsonite, zoisite, clinozoisite, and grossular are
all essentially very similar chemically with feldspars, at least
when comparing their components.

Apophyllite fluorine

Spodumene lithium

Rhodonite manganese

Axinite boron

Tourmaline boron

Hemimorphite zinc

Allanite rare earths

Beryl beryllium

Willemite zinc

Zircon zirconium

Thorite thorium

Sphene titanium

Datolite boron

Chrysocolla copper

Magnesium and iron (plus aluminum, oxygen, and
silicon) are the primary components for another group of
silicates. Some of the minerals include serpentine, talc,
phlogopite, biotite, chlorite, some amphiboles and pyroxenes,
cordierite, idocrase, epidote, olivine, almandine, pyrope, and

andradite. The remaining common silicates include additional
elements. A few of the more interesting ones to mineral
collectors are listed with the less common elements noted next
to the name.

It should not surprise you to find several minerals that are
important gems in this group. A few varietal names that will
fit include kunzite, emerald, rubellite, and demantoid. Of
course these types may also require the presence of additional
elements, generally in relatively small quantities.

As a mineral collector, it seems very appropriate to want
to have examples of common, rock-forming minerals. What
experience has shown me is that they are not so easy to find.
For example, it is really hard to obtain fine feldspar that has
those qualities that a collector may desire in a specimen. It is
fascinating to look at the way silicates are classified.
Basically, the groups are subdivided according to the structure
they possess. The ratio of silicon to oxygen helps differentiate
the various types. If the ratio is 1:2, a continuous framework
exists such as quartz. For a ratio of 1;3, you will find rings or
single chains as seen in beryl and diopside. When the ratio is
1:4, independent tetrahedra are present as in topaz. Ratios of
2:5 are sheet structures such as biotite. Then, ratios of 2:7, for
tetrahedral pairs such as epidote occur. Last, a ratio of 4:11
means double chains exist such as anthophyllite.

1:2 1:3 1:4

Feldspars Cordierite Garnets

Sodalite Tourmaline Olivine

Zeolites Pyroxenes Zircon

Nepheline Rhodonite Titanite

2:5 2:7 4:11

Muscovite Hemimorphite Amphiboles

Serpentine Clinozoisite Tremolite

Talc Epidote Actinolite

Lepidolite Idocrase Tiger-Eye

Many collectors have specialized or dedicated a
sub-collection to one or more species or groups within the
silicate cluster. Perhaps you will be intrigued by this
possibility and try to expand your collection in a similar way.
Many collectors have said specialization is a way to develop
an outstanding personal collection. From what I have seen, it
is an excellent suggestion.
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Order Your 2004-5 Gem &
Mineral Almanac Today! 
This collection of interesting and
useful information, the third that the
Club has produced, is 8½ x 11 inches,
contains more than 120 pages of
articles which are divided into eleven
sections. It is of interest to every
mineral, gem or jewelry enthusiast.
You will find many illustrations,
pictures, charts, and tables in it. It has
a custom-designed color cover and is
specially bound to sustain years of
reference and usage.
General Features
� 120 pages of text with more than 80 different articles by

24 different authors
� 5 additional pages of color plates
� Color cover reproducing the chromolithograph that

illustrated an article on American gemstones by George
F. Kunz that appeared in the December 1887 Harper's
New Monthly Magazine

� Professionally copied and bound
Contents
� Section I: General Club Information

� Section II: Gemstones from A to Z
� Section III: On Diamonds
� Section IV: Best of the Bulletin (1997 - 2002)
� Section V: New York City and Environs
� Section VI: Articles by Tourmaline Troop Members
� Section VII: Poetry
� Section: VIII: References, Information and Collecting

Tips
� Section IX: “Precious Stones in the United States” by

George F. Kunz (1887)
� Advertisements and Boosters Sections
� Color Plates Section
Although most of the articles are taken from the monthly Bulletin
of the New York Mineralogical Club of past years, many of the
entries were written exclusively for this publication including:
� Corundum (Will Heierman)
� Diamonds (Karen Rice)
� Garnets (Bill Shelton)
� Pearls (Anna Schumate)
� Turquoise (Vivien Gornitz)
Price
� $20 (+$4 shipping) – wholesale and club pricing

available
� Electronic version available – great for mineral club

bulletin editors

Tourmaline Game from the 2003 Banquet
For those members unable to attend last year’s November Banquet, I thought you might like to try this mineral-related game that
was played at the event. Answers below, don’t peek– Editor.

Answers: achroite,
schorl, uvite, dravite, watermelon, elbaite, liddicoatite, verdelite, indicolite, rubellite.
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2004 New York City Gem & Mineral Show
Souvenir Show Card

2004 New York City Gem & Mineral Show
Exhibit List

Exhibit Title Exhibitor Location

1. New Jersey Pseudomorphs Brad Plotkin New City, NY

2. Gemstones of New York State New York State Museum Albany, NY

3. A Variety of Gemstones Gene Carmichael Kew Gardens, NY

4. Faceted Gemstones Bill Mancuso Bronx, NY

5. Gemstone Carvings & Cabochons Michael Walter New York City, NY

6. Gemstones of the USA Mitchell Portnoy New York City, NY

7. Member-Crafted Jewelry Several Club Members Miscellaneous

8. Gemstones: Before & After Alla Priceman Larchmont, NY






