
In general, I find this volume a timely 
contribution to the field of benthic ecol- 
ogy and to the study of shallow marine 
ecosystems in general. Approximately a 
third of the contributions provide new 
insights that will influence the direction 
of future research in the field. 

KENNETH L. SMITH, JR. 
Scripps Institution of Oceanography, 
La Jolla, California 92093 

Synthetic Gemstones 

Gems Made by Man. KURT NASSAU. Chilton, 
Radnor, Pa., 1980. xviii, 364 pp., illus., + 
plates. $28.50. 

Kurt Nassau's Gems Made by Man re- 
ceived extensive prepublication publici- 
ty, and its readers will not be disappoint- 
ed. 

Gems Made by Man is written with a 
scholarly attention to detail in both its 
technical and its historical sections. The 

treatments of the commercial develop- 
ment of processes for the growth of gem- 
stones and of current commercial prac- 
tice are particularly thorough. Much of 
the subject matter has been described in 
articles by Nassau, particularly in the 
Lapidary Journal, and there is, of 
course, considerable overlap with the re- 
viewer's Man-Made Gemstones (Halsted 
[Wiley], 1979), but there is also an exten- 
sive amount of original material. 

The book consists of 26 chapters ar- 
ranged in eight sections. The first section 
is introductory and includes brief details 
of growth techniques and gem testing. A 
relatively long second section deals with 
the growth of ruby and sapphire, stress- 
ing particularly the work of Auguste Ver- 
neuil, who can be considered the origina- 
tor of the modem synthetic gemstone in- 
dustry, and the development of his 
flame-fusion technique from its less suc- 
cessful predecessors. Section 3 covers 
quartz, with chapters on the growth of 
colorless and colored crystals (amethyst, 
citrine, and so on). Section 4 deals with 

A natural quartz crystal 2% centimeters long, and the same crystal after a 5-month hydro- 
thermal growth experiment by Giorgio Spezia in 1908. Quartz was the second gemstone mate- 
rial to be synthesized in useful size (ruby was the first). Though not the first to grow quartz by 
a hydrothermal process, Spezia did the key work, published in a series of reports in 1898 to 
1908. "Spezia supported his seeds with silver wire in a steel pressure vessel lined with silver. 
Growth occurred under pressure from a hot water solution containing sodium silicate . . . , using 
crushed natural quartz as the feed material. A typical growth run lasted 199 days and produced, 
at most, 15 mm ('18 in) of new growth. Curiously enough, Spezia placed his hotter feed-region at 
the top and his cooler growth-region at the lower end of this growth vessel. He expected the 
denser solution to move downward, but this was opposed by thermal convection and explains 
his very slow growth rate. All he would have had to do to obtain much more rapid growth was to 
turn his vessel upside-down." [Reproduced in Gems Made by Man courtesy of P. F. Kerr and 
E. Armstrong (E. A. Wood)] 

emerald, with mention of other beryls. 
Section 5 deals with the growth of dia- 
mond. Diamond substitutes are treated 
in section 6 with particular emphasis on 
cubic zirconia but with detailed dis- 
cussion also of synthetic garnets and ear- 
lier alternatives to diamond. Section 7 
treats a range of materials and topics, 
with a brief discussion of alexandrite, 
turquoise, and the like, which are grown 
on a fairly small scale, and a fairly 
detailed discussion of opals, imitation 
gems, and the treatment of gemstones by 
heat and irradiation. The final section 
contains a survey of crystal groyth tech- 
niques and a detailed and authoritative 
chapter on the origin of color in gem- 
stones. 

The book contains for each material a 
section of technical data, with a useful 
summary of properties and structure to- 
gether with notes on the choice of condi- 
tions of preparation, and so forth. Sug- 
gestions for additional reading are in- 
cluded with each chapter, but serious 
readers may be imtated at the absence of 
a comprehensive list of references. On 
the other hand, the patent literature is 
referenced comprehensively. Gems 
Made by Man is well-illustrated, inter- 
esting reading even for nonspecialists. 

DENNIS ELWELL 
Center for Materials Research, 
Stanford University, 
Stanford, California 94305 
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