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COLORED STONES AND 
ORGANIC MATERIALS 

African star coral, a new precious stylasterine coral 
from the Agulhas Bank, South Africa. H. S. 
Pienaar, Journal of Gemmology, Vol. 17, No. 8, 
1981, pp. 589-601. 

"Akori" coral was the local name given to the red, blue, 
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and violet stylasterine coral, Allopaia su bviolacea, that 
was highly prized in Cameroon before the 18th cen- 
tury. In 1978 another stylasterine coral, Allopora no- 
bills, appeared on the world market as African Star 
Coral. It is found on the Agulhas Bank, along the coast- 
line of South Africa, in red, pink, violet, and yellow- 
orange hues. The author focuses on the zoological 
description, taxonomic classification, methods of re- 
covery and treatment, and chemical and physical prop- 
erties of this material. He also discusses a gemological 
classification of corals. 

After harvesting, the coral trees are cleaned, dried, 
and sawed before they are "stabilized"; that is, a mix- 
ture of methyl and butyl methacrylate monomers is 
infused into the open pores of the coral under vacuum 
impregnation and polymerized by benzoyl peroxide into 
a tough co-polymer plastic. The pink coral is some- 
times bleached with peroxide to a whitish-pink product 
that resembles "angel's skin." In some cases, red dye 
is incorporated into the plastic monomer of the yellow- 
orange coral during the stabilizing process, which re- 
sults in a deep red product that duplicates "moro" 
coral. 
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Allopara rlobilis is a calcium carbonate that crys- 
tallizes as platelets of orthorhombic aragonite with a 
small percentage of organic material. It ranges in hard- 
ness from 3 to 4 on the Mohs scale with an excellent 
toughness. Its natural fragility is eliminated by the 
methacrylate impregnation. There is no fluorescence 
to long-wave or short-wave ultraviolet radiation unless 
the material has been dyed to imitate "moro," or "ox- 
blood," coral, in which case the-long-wave fluorescence 
is a brilliant scarlet. The refractive index is difficult to 
determine, with at best a vague spot reading at 1.65. A 
twinkling effect seen through a rotating polarizing fil- 
ter confirms the strong double refraction expected from 
aragonite. After impregnation, the specific gravity is 
2.41 Â 0.08. The material reacts to acids. Thermal tests 
do not produce "sweating" on the surface, but a fruity 
aroma characteristic of plastic is apparent. Continued 
heat chars the surface. Microscopic examination of the 
surface reveals three diagnostic features: (a) parallel 
concentric growth banding; (b) white, star-like spots; 
and (c) white "comet-tails" that usually cut across the 
concentric growth banding. Pienaar concludes with a 
summary of the taxonomy of coral in an effort to elim- 
inate some of the existing confusion. ERL 

The Biwa pearl. G. Brown, Australian Gemmologisi,  
Vol. 14, NO. 7, 1981, pp. 153-157. 

This article presents ;i succinct history of the Biwa 
pearl, emphasizing the Japanese contribution to its de- 
velopment. The author reminds us that although these 
freshwater cultured pearls of differing shapes and colors 
were named for their first commercial production at 
Lake Biwa, Japan, Biwa pearl is a trade name used "to 
describe all fresh-water cultured pearls-irrespective of 
their country of origin." 

In the 1930s, Fugita and Yoshida discovered the 
mantle-tissue implantation method of initiating pearl 
growth in mussels, which proved to be more efficient 
and less dangerous than the then-popular bead-nuclei 
method. Seiichiro Uda, the"fatherl' of the Biwa pearl 
industry, subsequently capitalized on their discovery 
and made freshwater pearl cultivation commercially 
viable. However, success in marketing the Biwa pearl 
did not occur until 1961, when an American market 
established the "respectability" of the freshwater cul- 
tured pearl after the true nature of the Biwa pearl had 
been disclosed. 

Brown then describes current production in a step- 
by-step format that is a composite of how the Biwas are 
actually produced, since these facts are not readily 
revealed by Japanese sources. In addition to the author's 
speculation as to the exact process of Biwa pearl 
production, the reader is told how to judge the ulti- 
mate quality of any Biwa pearl. Size, shape, color, and 
orient-the important factors-are explained and 
illustrated. 1 CL 

Domestic cultured pearls on the way. H. Huffer, 1ew- 
elers' Circular Keyslone, Vol. 152, No. 10, 1981, 
pp. 100-103. 

Japan may soon be faced with some con~petition from 
the U.S. in the freshwater cultured pearl market. John 
Latendresse is cultivating pearls in Tennessee, where 
the climate is much the same as the Lake Biwa area in 
Japan. Latendresse has gained experience in the field by 
supplying the Japanese with raw materials for the salt- 
water pearl-growing business for 27 years. He believes 
that he can compete with Japan because of the rising 
labor costs there versus relatively cheap labor in Ten- 
nessee. Also, Tennessee has an abundance of clean 
water while Japan is troubled by water pollution. His 
first harvest will be a "token" one to assess how these 
pearls, which have been growing now for two years, are 
doing. He anticipates a broad range of colors, some 
round cultured pearls up to 20 mm, and some baroques 
that are even larger. RSS 

Geochimie et typomorphisme des aigues-marines 
zonees (Geochemistry and typomorphism of zoned 
aquamarines). V. F. Barbanov, Bulletin de M i n k -  
alogie, Vol. 103, 1980, pp. 79-87. 

Zoned aquamarine and other beryl crystals from Cher- 
lovaya Cora, an area in the mountains north of Mon- 
golia, were studied using different physical and chem- 
ical techniques. Zoning is shown to be related to 
tectonic variations (that is, geological structural fea- 
tures, especially folding and faulting) during crystal 
growth; it is also useful as a typomorphic criterion for 
eeochemical conditions of rare-metal vein formation. - 

The resulting evidence reveals that vein crystals 
that formed under deep, more-or-less calm tectonic 
conditions have a brilliant vellow color and a homo- 
geneous structure. Vein crystals that formed under 
shallow, intense tectonic conditions were seen to have 
zonal properties and to vary in the quantity of impu- 
rities-such as iron, magnesium, calcium, lithium, so- 
dium, potassium, cesium, water, and scandium-they 
contained. 

There was evidence that the presence of iron oxide 
increased the refractive index of the aquamarine as well . 
as caused the blue color. The presence of water, on the 
other hand, decreased both the R.1. and the intensity 
of the blue color. The author did not discuss the effect 

\ 

of water on the composition of the other colors of beryl. 
Barbanov further states that all the variations in 

properties and structure of the microimpurities in zoned 
beryl crystals are due to changes in the tectonic envi- 
ronment, crystallization conditions, and the alkalinity 
of the solution and its oxidizing properties. A bibliog- 
raphy containing 19 references is included, as well as 
numerous charts and graphs. 

Michel Roussel-D~lpre 
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A mineralogical study of the Fengtien nephrite deposits 
of Hualien, Taiwan. L. P. Tan, C. W. Lee, C. C. 
Chen, P. L. Tien, P. C. Tsui, T. F. Yui, National 
Science Council Special Publication 1, Parts 1-4, 
1978. 

During a 1973 prospecting project in the Central Range 
of Taiwan, geologists located deposits of nephrite. 
Sponsored by the National Science Council of Taiwan, 
the authors wrote this special publication, which con- 
sists of four parts: (1) mineralogy of the nephrite, (2) 
trace elements and color, (3) minerals associated with 
the nephrite, and (4) related carbonate minerals. 

Part 1 (by L. P. Tan, C. W. Lee, and P. L. Tien) begins 
with a brief historical note and then follows with a de- 
scription of the geology of the region. Nephrite occurs 
along the hanging walls and footwalls of serpentinite 
sills, which are intercalcated in black schists or gra- 
phitic muscovite-quartz schists of the greenschist fa- 
cies. Two geologic maps locate the deposits. 

The authors emphasize the economic importance of 
the nephrite and associated minerals such as asbestos, 
bowenite, serpentinite, and talc. Approximately 1000 
metric tons of nephrite were produced annually from 
1973 to 1977. Useful information about the lapidary 
costs of nephrite and its role as a gem material are pre- 
sented in this section. It is refreshing to have geologists 
include such information. 

The authors then differentiate three varieties of Tai- 
wan nephrite into common, cat's-eye, and waxy before 
beginning an extensive section on the chemistry and 
physical properties of each. While common nephrite is 
the most abundant, cat's-eye nephrite-which occurs 
in greenish yellow, brown, or black-is the most in- 
teresting. The information on chemical composition, 
hardness, density, unit-cell constants, cleavage, frac- 
ture, and optical properties is presented in seven charts 
and graphs in this section. One interesting fact is that 
although nephrite is generally reported to have a hard- 
ness of 5 to 6.5 on the Mohs scale, the cat's-eye 
nephrite of Taiwan may produce a Vicker's hardness of 
1166, which is approximately 7+ on the Mohs scale. 

Tan et al. then reoort on the inclusions observed. 
Chromite is the most abundant, but grossular, serpen- 
tine, picotite, and chalcopyrite are also seen. The au- 
thors conclude this section with a discussion of the 
occurrence and possible genesis of the three varieties, 
stating that Taiwan nephrite formed after the ultra- 
mafic rock had been metasomatized into serpentinite. 
The 20 plates at the end of Part 1 include four photo- 
graphs of nephrite carvings and 16 photomicrographs 
of specimens referred to in the text. 

Part 2 (by L. P. Tan and P. C. Tsui) focuses on the 
trace elements and their role as coloring agents in ne- 
phrite. After analyzing the eight transition elements 
with a spectrograph, the authors measured 53 samples 
of nephrite with a spectrophotometer. Seven elements 
were present in amounts less than 0.2% of the total 

composition (listed here in decreasing order): Co, Cr, 
Cu, Mn, Ni, Ti, and V; Fe averaged 3.0%. 

The authors then attempted to describe the color in 
numerical terms, first using the rock color chart of the 
Geological Society of America, and then presenting a 
green-yellow index developed by Tan based on the 
transmission peaks of nephrite in the spectrophotom- 
eter. These figures are accompanied by charts of the 
transmission spectra of the common nephrite and cat's- 
eye nephrite from this locality. The author also inves- 
tigated the effect of heat on color. 

The authors conclude that the color of tremolitic 
nephrite may be related to Fez+, NiZi-, Cr3+, Ti, and 
structural water, and to oxidation of Few to Fe3+. The 
brilliant green color is due mainly to Cr and partly to 
Ni in Taiwan nephrite. Ni may cause a bluish-green 
tint, and Ti a brownish tint. 

Part 3 (by C. W. Lee, P. L. Tien, and T. F. Yui) re- 
ports on the microscopic, X-ray, thermogravimetric, 
cathodo-luminescent, and chemical investigation into 
the associated mineralogy of the Fengtien area. This 
study gives the occurrence and chemical composition 
for serpentine, pycnochlorite, and magnetite as found 
in serpentinite; diopside, garnet, vesuvianite, zoisite, 
and epidote as found in diopsidefels; and clinozoisite, 
sanidine, vein quartz, and tremolite as they occur in 
metasediments. X-ray diffraction data are provided in 
10 charts. Sixteen photographs and photomicrographs 
illustrate the specimens discussed. 

Last, in order to further our understanding of the 
emplacement conditions of the Fengtien area, part 4 
(by C. C. Chen) examines the occurrences of calcite, 
dolomite, aragonite, and magnesite in relation to 
nephrite. Chen proposes that the sources for the cal- 
cium carbonate were liquids existing in a cognate re- 
lation with preserpentinite ultrabasic magma, and fur- 
ther that stress played an important role in the 
formation and localization of the nephrite bodies. This 
is based on the fact that calcite veinlets are often as- 
sociated with asbestos, crystallizing in fractures (ten- 
sion caused), and that at least some calcites were found 
to be contemporaneous with tremolite development. 
Part 4 concludes with an extensive bibliography of 56 
citations and an index to the four parts and the illus- 
trations included. /pG 

Origine hydrothermale des olivines gemmes de l'ile de 
Zabargad (St. John's) Mer Rouge, par l'etude 
de leurs inclusions (Hydrothermal origin of gem- 
quality olivine from Zabargad (St. John's) Island, 
Red Sea, by the study of its inclusions). R. Clocchi- 
atti, D. Massare, and C. Jehanno, Bulletin de 
Mineralogie, Vol. 104, 198 1, pp. 354-360. 

On the basis of their examination of inclusions in gem- 
quality olivine from this locality, the authors state that 
these inclusions are characteristic of olivines that 
formed in peridotites and indicate the conditions of 
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their growth. From the chemical analysis of olivine " 
from Assab, Eritrea, the authors hypothesize that they 
formed by processes other than hydrothermal because 
of the presence of carbonic fluids with high filling den- 
sity. These fluids, while present in the Zabargad oli- 
vines, had a much lower partial pressure of carbon 
dioxide; thus, the olivines are interpreted as being of 
hydrothermal origin. Hydrothermal processes are said 
to be associated with the tectonic and magmatic events 
that occurred in the first stages of the opening of the 
Red Sea  In addition to a detailed chemical analysis. , r 

Clocchiatti et  al. include nhotoera~hs  of inclusions and - A 

an extensive bibliography. 
Michel Roussel-Duprk 

Turquoise crystals at Narooma, N.S.W. C.  Price, Aus- 
tralian Gem &> Treasure Hunter, No, 59, 1981, 
p. 43, 

Turquoise veins located on the southern coast of New 
South Wales have yielded something of a rarity in the 
mineral world: turquoise crystals. For the most part, 
the 10-mm- to 40-mm-thick veins, which resulted from 
the mobilization of sedimentary phosphates, contain 
an inferior blue-green turquoise closely associated with 
wavelite. When Price examined some of the material 
closely, however, he discovered the triclinic crystals, 
ranging from pale blue to pale green. The crystal groups, 
along with crystalline druses, stalagtite-like groups, 
and small bundles of parallel-growth crystals, are found 
in small cavities within the vein material and are best 
seen with magnification. R S S  

What's the most spectacular gold and jewelled devo- 
tional crown on earth? N. Letson, Connoisseur, 
Vol. 209, No. 839, 1982, pp. 17-21. 

What happened to the Crown of the,Andes? Last seen 
publicly in  1963, this gold diadem weighing almost 13 
pounds (about 6 kg) and containing 1521 ct of emeralds, 
was reported to have been melted down and the em- 
eralds sold. After reviewing the history of this remarli- 
able crown, Letson brings the story up to date. The 
crown was made in Popayan, a town high in the Co- 
lombian Andes that was settled in 1536 bv Francisco 
Pizarro. There was a violent epidemic of smallpox in 
1590 in Colombia; the townspeople prepared to leave, 
but the priest convinced them to stay and pray to the 
Virgin Mary. When the pox missed this isolated moun- 
tain village, the people produced this magnificent crown 
in thanks. Work began in 1593 and the crown was com- 
pleted in 1599. In 1723 the crown was spared from an 
earthquake by being in the only church that was not 
destroyed. 

In 1933, after many legal problems, the crown was 
sold to Warren J. Piper, a Chicago gem dealer. Sotheby's 
attempted to sell it in 1963, but the reserve price was 
not reached. The crown is now owned by a private col- 
lector in New York City who recognizes his responsi- 

bility of ownership and is committed to keeping the 
crown intact. JOG 

DIAMONDS 
Big stones offset low grade at Lesotho's diamond mine. 

J. R. Chadwick, Indiaqua, Vol. 29, No. 2, 1981, pp. 
27-33. 

Although the recovery rate at Letseng-la-Terai is the 
lowest of all DeBeers's mines (3.09 ct per 100 tons of 
ore in 1979)) this mine has remained profitable because 
of the high ratio of large gem-quality stones it has pro- 
duced. The eleventh largest diamond ever found, the 
Lesotho Brown, was discovered at Letseng-la-Terai in 
1967. In 1971, over 90% of the value of the production 
came from less than 10% of the material recovered. 

Located 111 the northeast part of Lesotho, a small 
n~ountainous country surrounded by the Republic of 
South Africa, this mine has had an unusual history of 
development. The Basotho people of Lesotho, certain 
that diamonds would be found, began active prospcct- 
ing in the 1950s, but the Letseng pipe was not discov- 
ered until 1957. It has produced diamonds sporadically 
ever since. The harsh weather, with all four seasons 
possible in one day, and extreme isolation (the mine is 
located at 10,500 ft.) make this operation unique. 
Chadwick describes in detail the history of the mine 
and the mining operation. RSS 

Diamond beauty: the cutter's magic. M. Ross, Jeweler's 
Circular Keystone, Vol. 152, No. 9 (part 111, 1981, 
pp. 76-83. 

Michael Ross traces the evolution of diamond cutting 
and i ts  effect on the attractiveness of diamond in this 
article. Using a historical approach, Ross summarizes 
the predominant cutting philosophies, including the 
crude techniques employed in the Middle Ages, the 
more sophisticated theories of diamond cutting that 
appeared in the 18th century, and the "rapid sight" 
technique to evaluate cutting developed by GIA in the 
20th century. Ross then explains how two stones that 
are cut from the same quality rough can differ marli- 
edly in price and beauty. The article provides a suc- 
cinct, well-researched account of how a diamond's pro- 
portions influence its beauty and salability. JMH 

Famous diamonds of the world (X): the Lesotho Brown. 
I. Balfour, Indiaqua, Vol. 29, No. 2, 1981, pp. 123- 
125. 

The Lesotho Brown, at 601.25 ct, is the 11th largest 
gem-quality diamond in the world. It was discovered 
in 1967 in the country of Lesotho, in southern Africa, 
by independent miner Ernestine Ramaboa, who quietly 
slipped the gem into her pocket and departed shortly 
thereafter on a journey that eventually took her and her 
husband to New York for the ceremonious cleaving of 
the stone. They were paid the equivalent of US$216,360 
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for the gem by a Belgian stone dealer who subsequently 
sold it to Harry Winston for more than twice that 
amount. 

In addition to being a remarkable stone, the Lesotho 
Brown has had a major impact on mining in Lesotho. 
When the Basotho people returned to Lesotho after 
working in the lcimberley mines of South Africa, they 
began prospecting. This eventually led to the discovery 
of a huge kimberlite pipe in the Kao Valley. More pipes 
were located to the east a t  a point called Letseng-la- 
Terai. Mrs. Ramaboa's discovery prompted the govern- 
ment to request that DeBeers do a systematic evalua- 
tion of this mountainous and isolated region. After 
years of intermittent mining because of the variable 
quality of the material, in 1977 DeBeers opened a mod- 
ern mine employing 900 people. Diamond mining in 
Lesotho, though still erratic, continues to be spurred 
by the occasional discovery of large, fine-quality stones, 
epitomized by the Lesotho Brown. RSS 

The platelet story. R. J. Caveney, Indiaqua, Vol. 30, 
NO. 3, 1981, pp. 115-117. 

Following a review of early work on diamond types and 
classification, Caveney reports on current research into 
platelet defects in diamonds. Platelets, which are 
thought to be large aggregates of nitrogen atoms, occur 
only in type I,, diamonds. In the early studies, unusual 
reflections (called spikes) were observed in the X-ray 
patterns of some diamonds, and an absorption at 7.8 
microns in the infrared region led researchers to believe 
that there was some correlation between nitrogen and 
the platelets. As a result, Lang proposed a structural 
model for these platelets in 1964. Further study (by So- 
bolev et al.) found no direct correlation between X-ray 
spike intensity caused by the platelets and the 7.8- 
micron absorption caused by total nitrogen impurities. 

Recent developments, possible only with today's 
advanced technology, have permitted further refine- 
ments of Lang's model. Trevar Evans and coworkers 
were able to produce nitrogen platelets in synthetic 
diamonds. Using electron microscopy, Les Bursill and 
coworkers obtained images of platelet defects. As a re- 
sult of these two developments, Bursill has proposed 
a modification of the model. Caveney concludes with 
a drawing of the refined model in which there is a dou- 
ble layer of nitrogen atoms arranged in a zig-zag 
configuration. SCH 

Soviet assistance for Panna diamond mines. M. P. Sax- 
ena, G e m  World, Vol. 9, No. 9, 1981, pp. 23-24. 

Unfortunately, only one short paragraph mentions the 
subject indicated in  the title of this article. The article 
actually discusses a thermochemical method of pro- 
cessing diamond that was developed by Soviet scien- 
tists. This interesting phenomenon involves placing a 
transition metal-such as iron, cobalt, or nickel-in 
contact with diamond and heating the combination to 

100ooC in a hydrogen atmosphere. The metal then in- 
teracts with the diamond in an unexplained way, and 
"sinks" into the stone. 

Experiments have included etching a drawing on a 
diamond and producing a square hole. One fanciful 
project produced a cogwheel-shaped hole in 29 hours, 
through an undisclosed thickness. This may prove an 
inexpensive means of shaping diamond, as i t  involves 
little more than the cost of the chemicals and heating. 

This incongruous article would have been of greater 
help if it had explored in detail the important news of 
Soviet assistance in the ancient Panna mines. Appar- 
ently Mr. Saxena felt differently. FLG 

What the Siberian diamonds tell us. N. V. Sobolev, l n -  
diaqua, Vol. 30, No. 3, 1981, pp. 11-13. 

In an article containing 18 photographs, of which eight 
are in color, Sobolev focuses on the information gained 
from studying mineral inclusions in Siberian dia- 
monds. Noting that the Siberian diamond pipes are 
much older than their South African counterparts, he 
begins with the commonly accepted assumption that 
the diamonds did not crystallize in the kimberlite but 
rather migrated into it. However, sometimes diamonds 
can be found in eclogite, the rock in which they did 
crystallize. Two color photographs illustrate this. 

Sobolev then turns to specific examples of minerals 
that are included in diamonds. He emphasizes that 
these minerals, from olivine to coesite, take on the 
n~orphology of the host diamond and often occur in 
some form of the cubic crystal class. He  concludes by 
mentioning the 1981 find in the Mir pipe of a 342.5-ct 
diamond, now part of the collection of the U.S.S.R. 
Diamond Fund, which is "a lemon-yellow colour, the 
size of a hen's egg and of irregular shape." DMD 

GEM INSTRUMENTS AND TECHNIQUES - 
The Culti Color Stone Checker, a test report. P. Read, 

Canadian Jeweller, Vol. 102, No. 7, 198'1, pp. 26- 
27. 

The Culti Color Stone Checker, made by the Culti 
Company of Japan, uses three separate tests to identify 
alexandrites, emeralds, rubies, and sapphires. The first 
is a reflectivity test, the second uses long- and short- 
wave ultraviolet (U.V.) radiation to test for distinctive 
fluorescence, and the third uses the U.V. to test for the 
transmission of ultraviolet light. Read considers this 
last test the most interesting feature of the instrument. 
In the past, the practical application of U.V. transmis- 
sion has been restricted to either the time-consuming 
method of immersion contact photography or the use 
of a piece of expensive research equipment, the spec- 
trophotometer, to examine the absorption spectrum. 

The author then reports on his experience with the 
instrument in the separation of natural from synthetic 
alexandrites, emeralds, rubies, and sapphires. He con- 
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eludes that although the instrument was not 100% ac- 
curate, "it can provide valuable, corroborative evidence 
particularly with its U-V transmission feature." 

RSS 

GEM LOCALITIES 
The gems and minerals of Mexico, parts I and 11. K. M. 

and D. Castro, Gems  and Minerals, No. 529, 1981, 
pp. 86-90; and No. 530, 1981, pp. 26-33. 

The authors present this two-part review as part of 
their effort to update the invaluable, but now out of 
print, book by the late Paul Willard Johnson, A Field 
G ~ i i d e  to the  Gems  and Minerals of Mexico. For those 
who have any interest in Mexican minerals, both the 
book and this update are essential reading. 

The first article discusses the famous Mexican "ag- 
ate belt," which runs for 70 miles south of Villa Ahu- 
mada in Chihuahua. This belt includes such important 
deposits as Laguna, Coyamito, Gallego, and Mocte- 
zuma. Agate deposits in Durango and Sonora are also 
mentioned. The remainder of the article gives the reader 
a sampling of what the authors will publish in book 
form. They discuss localities, mostly in Baja, for tour- 
maline, turquoise, sphene, topaz, and many other im- 
portant minerals. 

The second article, in the December issue, includes 
more information on the minerals, but also expands 
into archaeology. Of greatestjnterest to the gemologist, 
however, is a fairly detailed account of the Mexican 
opal localities in the state of Queretaro. The authors 
describe the various mines, their history, ownership, 
and production. In addition to the opal discussion, the 
authors provide a very informative summary of Mex- 
ico's amber deposits in the state of Chapas. These in- 
clude the major mine a t  Simojovel, which is now ex- 
hausted. Peter C. Keller 

Pink octahedral fluorite from Peru. D. 0. Belsher, Min- 
eralogical Record, Vol. 13, No. 1, 1982, pp. 29-30, 
38. 

Prior to the beginning of this decade, the best source 
for high-quality pink fluorite octahedrons was in the 
Swiss Alps. In November of 1980, however, extremely 
fine pink fluorite crystals were found at the Huanzala 
mine in Huanuco Province, Peru. The mine's com- 
mercial production consists of copper, lead, and zinc 
ore. Although fluorite is a very common mineral at the 
mine, it usually appears in the form of crude light green 
crystals. The pink fluorite crystals occur in randomly 
distributed vugs in the sulphide ore body, and range 
from almost colorless to what the author describes as 
"hot pink," with ill-defined grass-green zones com- 
monly found in the center. The crystals range in size 
from 1 cm to 3 cm, with the largest reaching 5 cm. 

Recent laboratory analysis has shown that the Pe- 
ruvian pink fluorite owes its color to traces of yttrium. 

Earlier tests found the same impurity to be the cause 
of color in the Swiss material. Most reports claim the 
color to be stable, and all experimental efforts to fade 
the material have failed. SFM 

JEWELRY ARTS 
A carver and a collector of jade. J. C. Zeitner, Lapidary 

Journal, Vol. 35, No. 8, 1981, pp. 1602-1636. 
Mr. Hing Wa Lee of Whittier, California, is one of the 
few professional gem carvers in the United States. This 
article features his work and his personal collection of 
jade carvings, also touching on jade carving and the 
motifs used in Chinese art. 

Although Mr. Lee prefers jade to any other material, 
he uses a wide variety of gem materials in his work. 
Chinese carvers today, as in the past, use limestone, 
marble, amethyst, agate, rock crystal, coral, turquoise, 
carnelian, lapis-lazuli, amber, hematite, soapstone, ser- 
pentine, albite, ivory, bone, shell, and tortoise shell. In 
recent years, carvers in Hong Kong and China have be- 
gun using chrysoprase, aventurine, chrysocolla, mal- 
achite, azurite, sodalite, tourmaline, and opal. 

Although Mr. Lee was trained in the traditional - 
methods of jade carving, he now uses modern equip- 
ment and methods. In the past, jade carvers used prim- 
itive but inventive methods that rewired vears of chal- 
lenging work to finish a piece. Now Mr. Lee can 
complete several pieces a year. 

Most of this article is devoted to a description of Mr. 
Lee's personal collection of carvings. Unfortunately, 
while the pieces are carefully described, the photo- 
graphs are much too small to do them justice. ET 

Chinese lacquer from Yuan, Ming, and Ch'ing. J. Wir- 
gin, Arts  of Asia, Vol. 11, No. 6, 1981, pp. 106-112. 

Jan Wirgin describes and dates important pieces of 
Chinese lacquer in the Museum of Far Eastern Antiq- 
uities in Sweden. The collection was fairlv limited un- 
til 1973, when the museum received a bequest from 
King Gustaf VI Adolf. 

The pieces discussed span the Yuan (1280-1368)) 
Ming (1368-1644), and Ch'ing (1644-1912) dynasties. 
Particular emphasis is given to the Ming dynasty, which 
is considered the golden age of lacquer. 

Yuan dynasty specimens all show considerable age; 
the relief carvings are cracked and have a tendency to 
detach from the background. Guri style lacquer, in 
which designs are carved in alternating layers of red 
and black onto a yellow base, is mentioned as charac- 
teristic of the 13th century. 

Dragons and phoenixes are typical motifs in Ming 
dynasty carvings. Also common are small boxes com- 
pletely covered with carved fruit or lychees. Carved 
landscapes that show figures and architecture in fine 
detail are frequently seen as well. These afford a good 
opportunity to study the costumes, hairstyles, and at- 
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titudes of the era, as well as the construction and in- 
terior design of the houses. In addition to the carved 
red cinnabar lacquer, a style of carving through lacquer 
layers of different colors was introduced and popular- 
ized in the mid to late 16th century. 

Unless inscribed, Chinese lacquer is usually diffi- 
cult to date precisely. There is disagreement among 
scholars about the origins of carved lacquer as well as 
when various techniques, such as inlaying mother-of- 
pearl shell, first appeared. On the basis of those pieces 
that have been inscribed, however, the author argues 
that the best examples are from the Ming and Ch'ing 
dynasties, with progressively more sophisticated de- 
signs developing with time. In the mid 16th century, 
a new technique of inlaying other materials along with 
mother-of-pearl was invented. Coral, jade, ivory, and 
other stones were used, sometimes combined with gold 
and silver foil. 

This article is well illustrated; each described piece 
is accompanied by a photo. The color photographs are 
especially effective in portraying the subtlety of colors 
in the inlaid pieces. EBM 

Etonnante orfevrerie ~ t r u s ~ u e  a propose de la collec- 
tion du Louvre nouvellement exposee (Amazing 
Etruscan goldworlz in connection with a newly dis- 
played collection at the Louvre). I. Faudet, Revue  
Francaise des Bijou tiers Horologers, No. 473, 1981, 
pp. 58-61. 

This article, an interesting and detailed account of the 
works of the Etruscan goldsmiths, discusses the recent 
opening of a room in the Louvre dedicated to Etruscan 
art. It describes specific pieces in this collection as well 
as items in other collections documenting the art of 
goldsmithing in the ancient Italian country of Etruria. 
Several well-captioned black-and-white photographs add 
to the appreciation of the text. 

The collection contains pieces excavated from the 
necropoli of Palestrina, Cerveteri, and Vetulonia (Italy), 
as well as some from the Campana collection, which 
was acquired by Napoleon I11 in 1861 and deposited in 
the Louvre. 

The most remarkable items in  the collection are 
probably those local creations that appear to be influ- 
enced by the Greeks. The technique of the Etruscan 
artisans is not well understood in spite of many at- 
tempted imitations during the 19th century. Although 
their tools were simple, the workmanship is unbeliev- 
ably fine. There are examples in which geometric pat- 
terns of art are formed with wires and the designs are 
held together by diffusion welding. Granulation, the 
technique whereby tiny regular spheres are soldered 
onto plates, is accomplished with no visible trace of 
solder. The lightness of many of these pieces is 
impressive. 

Etruscan goldwork is  usually divided into two 
phases. The first, dating from the seventh to the fifth 

centuries B.C., is very rich in decorative and technical 
innovation and is characterized by the heavy use of 
granulation, filigree work, and the introduction of 
enameling under the influence of the Greeks. Subse- 
quent works, from the fourth to third centuries B.C., 
consist primarily of large gold leaves most often worked 
in repousse, the technique of producing relief decora- 
tion on metal by punching and hammering from the 
reverse side. 

Among typical pieces are large clasps that were 
worn on the shoulder. These rectangular plaques were 
adorned with animals or sirens in linear arrangement. 
They were mounted on transverse rods and fashioned 
from two stamped pieces soldered in the middle. 

Bracelets of diverse styles were common during the 
seventh century B.C. Some were simple rings termi- 
nating in animal heads, but the most striking were 
made from bands of filigree openwork decorated with 
raised bumps, heads, or crescents. 

Necklaces with multiple pendants reflect the orig- 
inality and imagination of the artisans. The earliest 
were made of long rectangular plaques decorated with 
medallions. From the end of the seventh century B.C., 
collars were made with half-spherical pendants repre- 
senting rams' or women's heads. Later, hollow spheres 
alternated in patterns with oval beads, leaves, or masks. 
Collars with repousse pendants of subjects such as de- 
ities, mythological creatures and events, and vegetables 
alternated with glass or amber beads. The bubble was 
one of the common Etruscan ornaments. This capsule- 
shaped hollow pendant was originally fashioned in 
bronze and probably contained some substance. 

Stick pins, some very elaborate, were common up 
to the fifth century B.C. The development of the brooch, 
usually elongated, with an ornate "face" was note- 
worthy. Etruscan artists created very luxurious brooches 
in gold and occasionally in  silver. 

Rings did not share the same popularity. During the 
seventh and sixth centuries B.C., gold or gilded bronze 
rings with scroll-shaped surfaces appeared adorned with 
hunting or combat scenes and occasionally with inta- 
glios inspired by the Greeks. The fourth century B.C. 
brought some rare scarab rings, and during this period 
the "face of the ring" became larger and decorative flo- 
ral motifs began to appear. 

The wearing of earrings began in  the sixth century 
B.C. In sharp contrast to the simple wire loop earrings 
worn by some, therewere the more characteristic ear- 
rings in which the main part was a cylinder that was 
attached to the ear by a wire. The sixth century B.C. 
saw the tubular ring bearing the head of a woman, ram, 
or lion as popular motifs. Later earrings got larger and 
often had small rings or various-shaped ornaments 
hanging from them. Again, these items often showed 
the influence of Greek art. Later still, the cluster ear- 
ring emerged, composed of a center sphere augmented 
by an oval part decorated with bumps or with more 
complex arrangements of stamped heads or faces. 
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This article is written in narrative style and pro- 
vides 110 bibliography or references. CKG 

The gold treasures of the Western church. C. Oman, 
Optima, Vol. 30, No. 1, 1981, pp. 56-68. 

Oman reports on the interesting history of church trea- 
sures. He emphasizes that the number of pieces re- 
maining in museums, churches, or private collections 
does not accurately reflect their earlier popularity. These 
early examples of gold craftsmanship, often the finest 
works of a period, were highly vulnerable to thievery 
as well as to the destruction wrought by war and reli- 
gious intolerance. Another reason so few exist today is 
that because they were regarded as the capital of a 
church, in times of financial crisis many pieces were 
me1 ted down. 

Brief histories are given for a number of the reinain- 
ing examples of gem-encrusted chalices, book covers, 
crosses, and other reliquaries as they are traced to their 
present locations. As the 10 impressive photographs 
indicate, colored stones, pearls, and enamels were used 
frequently. Unfortunately, Oman has included little 
gemological infornlation in his descriptions. RSS 

Good as gold. E. Laure, American Craft, Vol. 14, No. 
6, 1981-82, pp. 8-11. 

Unconventionality is a major theme in the "Good as 
Gold: Alternative Materials in American Jewelry" ex- 
hibition, organized by the Smithsonian Institution 
Travelling Exhibition Service. The author argues that 
the restrictive price of gold and other traditional jew- 
elry materials has necessitated the trend toward using 
metals such as titanium, tantalum, and niobium. Other 
alternative materials used include textiles-from cot- 
ton and silk to acetate, rayon, and nylon-as well as 
bone, wire, and Plexiglass. 

Further elaboration of the main theme is demon- 
strated in the departure of jewelry from mere accessory 
to jewelry as "wearable art." The jeweler-artists com- 
bine not only alternative materials, but also alternative 
approaches to what is wearable and how different tech- 
niques such as metalworliing, crocheting, and enam- 
eling can function together in the creation of a piece 
of jewelry. ICL 

A short history of the art of granulation. I. J. Wolters, 
Aurum, No. 6, 1981, pp. 8-14. 

Granulation, the process of bonding small granules of 
metal to a larger metal surface in an ornamental or fig- 
ured design, is an art form that reaches back into early 
antiquity. Since the concept that most people have of 
the technical and artistic aspects of 
been influenced almost exclusively 
Etruscan jewelry, there is a tendency 
fact that these are late expressions of 
nearly 2000 years old when the first 
were produced. 

granulation has 
by Greek and 
to overlook the 
a craft that was 
Etruscan pieces 

With this in mind, Wolters takes us back those 2000 
years and, through the use of maps, gives us an ex- 
panding view of the art form as i t  spreads from its 
origins in ancient Mesopotamia throughout the Middle 
East, the greater Mediterranean area, and ultimately to 
the major centers of Europe and Asia. At the same time, 
with pertinent dates and locations, he carries us from 
early antiquity through classical antiquity, prehistoric 
Europe, and the various periods of the Middle Ages 
to modern times, concluding with a brief look at  the 
present-day revival of the art form. 

The account is straightforward and interesting, with 
good illustrations (five photos and two maps). In the 
following issue of Auriiiri, the author discusses the var- 
ious styles and techniques used in the past and then 
presents a select bibliography. Archie V. Curtis 

Touching precious metals. W. WLilchli, Gold Bulletin, 
Vol. 14, No. 4, 1981, pp. 154-158. 

In this inforn~ative, well-organized article on testing 
metals, Walchli discusses the history, procedure, and 
accuracy of the touchstone test, one of the oldest meth- 
ods for determining metal content. 

The assayer can perform the touchstone test to: ( 1 )  
identify precious metals used in alloy, (2) identify base 
metals used in alloy, (3) assay finished articles, (4) test 
samples before using finer analytical methods, or ( 5 )  
obtain an indication of the thickness of a precious 
metal coating. 

This procedure is basically a comparative test: the 
object to be tested is rubbed evenly on a lightly oiled 
touchstone, and then a metal touch needle of known 
fineness and matching color is rubbed next to it. When 
an appropriate test acid solution is applied to both, the 
tester observes the rate and degree of the acid attack on 
the rubbings. If the acid does not behave the same-or 
virtually the same-on both rubbings, testing is con- 
tinued with other touch needles. 

Difficult gold alloys, as well as other metals such 
as platinum and silver, can be checked by this method. 
Walchli describes aspects of each. He concludes that 
this simple process will continue to be popular: i t  is 
reasonably accurate, fast, and requires a very tiny 
amount of test metal or alloy. Marcia Hacker 

SYNTHETICS AND SIMULANTS 
Japanese manmades. F. H. Pough, Lapidary Journal, 

Vol. 35, No. 10, 1982, pp. 2004, 2006, 2008. 
Pough reports on the research of Dr. Akira Kose, of the 
Japanese Institute for Applied Optics, and Dr. Sei Hach- 
isu, of Kyoiliu University. Using spheres of polystyrene 
latex, they have produced an  opal simulant. With the 
addition of sodium polyacrylate, the spheres flocculate 
into opalescent patches that can be stabilized by filling 
the voids between the spheres with polymethyl metha- 
ciylate, which has a refractive index close to that of the 
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latex. Pough includes a chart comparing the properties 
of this simulant with those of Gilson synthetic opal 
and natural opal, as well as five color photographs of 
the opal simulant and one of synthetic quartz made in 
Japan. 

Pough then briefly describes this synthetic quartz, 
noting that the red-violet "amethyst" is superior in 
color to the material made in the U.S.S.R. He con- 
cludes by mentioning a number of other synthetics 
manufactured in Japan: emeralds, alexandrites, star co- 
rundum, and padparadscha sapphires. RSS  

MISCELLANEOUS 
Contact rnetarnorphics, part 11. B. Jones, Rock &> Gem, 

Vol. 11, No. 12, 1981, pp. 56-76. 
Because of different temperature, pressure, or chemical 
environments, each contact metamorphic deposit is 
unique in the minerals it contains. However, certain 
minerals, such as grossularite and vesuvianite, that are 
common to many deposits almost always occur to- 
gether when a limestone body is altered to a marble. 
Thus, the presence of such minerals can aid in identi- 
fying the type of deposit. 

Many of the gem gravels of the Far East were pro- 
duced in part from metamorphosed limestone. Gems 
such as ruby, sapphire, and spinel have been recovered 
from these deposits for centuries. Another contact- 
metamorphosed limestone in Afghanistan produces the 
world's finest lapis-lazuli. Jones focuses first on spinel, 
lapis-lazuli, and diopside, reviewing some of their more 
notable occurrences. He then turns to garnets. 

The garnets usually found in this type of deposit are 
grossularite and andradite. Since each contains calcium 
in its chemical make-up, a limestone environment is 
ideal for their formation. Other minerals the author 
describes are staurolite, scapolite, and tremolite, 

GS H 

Crystals, cornerstones of tomorrow's technology. J. 
Walker, Museum, Vol. 2, No. 5, 1981, pp. 53-57. 

Electronic technology has increased tremendously since 
the advent of synthetically grown crystals. They are an 
essential part of transistors, one of the most important 
tools of the field. Integrated circuits are printed on thin 
wafers of synthetic silicon crystals. The size of the cir- 
cuits has decreased to the point that thousands of them 
can be printed on a single wafer. These wafers can then 
be cut in sections, called chips, that contain a single 

circuit. Chips of this kind have made possible complex 
electronic instruments that are a fraction of the size of 
their predecessors. 

Through the use of microelectronics, i t  has become 
possible to put laboratories in orbit around the earth. 
The author describes a number of advantages of man- 
ufacturing crystals in orbit. Several major problems in- 
volved with growing crystals on earth, such as the pull 
of gravity or the minute vibrations that are always pres- 
ent  in a terrestrial laboratory, would be eliminated. 
These factors cause imperfections in the growing crys- 
tals and make the growth of crystals of particularly sen- 
sitive compounds impossible. Orbiting laboratories not 
only will be able to grow more nearly perfect crystals, 
but they also will undoubtedly be able to grow crystals 
that have never been grown before. With the advent of 
new crystal materials, electronic technology may yet 
make even larger advances than i t  has in the past. It 
will be interesting to see what overlap these develop- 
ments will have on the production of synthetic gem 
materials. SFM 

The largest crystals. P. C. Riclzwood, American Min- 
eralogist, Vol. 66, No. 9 and 10, 1981, pp. 885-907. 

The greater part of this article consists of a listing with 
accompanying explanations of the largest authenti- 
cated crystals in nine classes of minerals with 24 sep- 
arate categories. These crystals, for the most part, are 
not attractive or aesthetically pleasing, but they are in- 
teresting because of their size. There is theoretically no 
limit to the size that crystals can grow, so the list rep- 
resents the largest that have been found to date. 

Crystals mentioned include a 37.5-ton garnet; a 13- 
m-long, 65-ton spodumene; and a transparent perfect 
crystal of topaz from Minas Gerais, Brazil, that weighs 
300 kg and measures 80 x 60 x 60 cm. Thc topaz crys-, 
tal is not the largest ever found, but it is unique because 
of its clarity and crystal form. The largest crystal of any, 
variety ever recorded is a beryl from Malagasy Republic 
that is 18 m long and 3.5 m in diameter, with an es- 
timated weight of 379,480 kg. The largest crystal of 
which there is photographic evidence is a spodumene 

from South Dakota that is 14.3 m (47 feet) long. The 
extensive bibliography included underscores the amount 
of research involved in compiling the list, which re- 
quired verifying previous reports in the literature as 
well as locating specimens in public and private 
collections. SFM 
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