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BOOK REVIEWS

The Fundamentals of Mineraloggy Andrei G. Bulakh. larly interesting the discussion of various genetic fac-
St. Petersburg University Press, St. Petersburg, Russtas affecting the extent of solid solution in minerals in
1999, 356 p. US$30 (shipping and handling extrajliverse geological environments.
softbound (ISBN 5-288-01757-3) (in Russian). Avail-
able from: A.G. Bulakh, bulakh@ab5062.spb.edu. Crystallographic topics are further explored in the
next Chapter§ymmetry and Crystal Forpnsoncerned
The Fundamentals of Mineralody a rightful suc- with structural defects, growth of crystals and their ex-
cessor of the textbooklineralogy with Essentials of ternal symmetry. Interestingly, a tribute to Steno’s Law
Crystallography the first edition of which was pub- comes only a few pages later, as a prelude to the discus-
lished in 1989. The first and subsequent editions has#n of real crystals in Chapter 4... and from a student’s
“survived” through many generations of students, evolstandpoint it does make perfect sense! This Chapter
ing into what can be considered one of the most comives an excellent overview of diverse aggregates of
prehensive, yet concise mineralogy texts for undecrystals, including those that are often left out of the
graduates. Although the book retains the structureineralogy course: oolites, concretions, geodes,
adopted in the previous editions, many importarftamboids,etc. Chapter 4 is well illustrated with more
amendments have been made in the sections explorthgn twenty line-drawings and several photographs of
the practical aspects of our scienice, applied, envi- “split” crystals and druses.
ronmental, technological and biological mineralogy.
The number of drawings and diagrams has been in- Chapter 5Rhysical Properties of Mineraldegins
creased from 138 to 253 (!), with the number of tablesith an introduction to the concepts of anisotropism, po-
now totaling 78 (including the Appendices). larity, additivity, and then gives a comprehensive review
of optical, cohesive, magnetic and major electric prop-
In a short prefatory note, the author explains to sterties of minerals. This Chapter introduces students to
dents the challenges they will be facing during thiseveral notions essential for the discussion of physical
course, and encourages them not to lose enthusiasnpiiaperties, but commonly omitted from the contempo-
their quest for mineralogical erudition. In a spirit ofary textbooks for the sake of brevity. These include
many “classical” texts, includinylanual of Mineral- reflectivity, microhardness and magnetic susceptibility,
ogy, The Fundamentals of Mineralodyegins with a among others. Throughout Chapter 5, the aidtiesses
twelve-page introductory chapter defining a mineral arttie variability of physical characteristics across solid
giving a retrospective on the evolution of human knowkolutions, and those properties that would ease identifi-
edge about minerals. Using simple, yet illustrative exation of minerals in hand specimen.
amples, the author demonstrates the intimate linkage
between mineralogy and other disciplines, and shows In Chapter 6, entittedhe Genesis of Mineralthe
how broad our contemporary perception of minerals iauthor describes various types of mineral deposits. He
emphasizing that the scope of mineralogy is not merefyoups them into five major series and 17 smaller sub-
the study of minerals. Also in Chapter 1, the practicalivisions.Bulakh’s classification is reasonably complete
significance of mineralogy is neatly demonstrated witAnd easy to memorize. Many of the less-common types
examples from everyday life, this section culminatingf deposit are characterized in sufficient detail further
with an impressive estimate that an avetdgso sapi- in the book, in relation to a particular mineral or min-
ensconsumes twenty-five railway cars of mineral reeral paragenesig (g, kimberlites), or as an illustration
sources throughout his or her lifetime. to the discussion of practical applications of mineralogy
in Chapter 22€.g, metamorphic phosphate deposits).
Chapter 2, entitle€rystal Structure and Chemical The Genesis of Mineratoncludes with a discussion of
Composition of Mineralsintroduces students to thetypomorphismj.e., those paragenetic, morphological,
basics of crystallography and crystal chemistry, from thtextural and compositional features of minerals that may
types of chemical bonds to the principles of close-pacgerve as indicators of the conditions of their crystalliza-
ing of atoms, their coordination numbers, ionic radii antion. Appendix 1 flineral Paragenesgsdesigned to
polymorphism. In the final section, the variation of thassist students in their laboratory classes, contains 23
chemical composition of minerals is discussed with r8-ables listing characteristic rock-forming and accessory
lation to the concept of isomorphism. | found particuminerals for each of the mineral-deposit types from
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Chapter 6. In most instances, these Tables also descebals, although being relatively more common and of
conspicuous textural features observed in hand spegieater petrological significance, are not included even
men. in comparative Table 34. Neither is ferrihydrite men-
tioned anywhere in the book, although it is a key com-
In Chapter 7, the author returns to the definition of ponent of many soils and an important Fe reservoir in
mineral, now stressing the significance of solid solwsiological systems. On the other hand, who among us
tions, end-members and polymorphism for the purposean honestly confess to thinking about the petrological
of mineral classification. In the following sections, ther environmental significance of minerals during that
distribution of mineral species over different symmetryjnemorable second year at the university?.. The author
systems and chemical categories, and the principlesatéarly aimed at showing the Mineral Kingdom in all its
contemporary nomenclature of minerals, are discussefiversity and marvel, the goal that he successfully
This Chapter essentially serves as a prelude to the mawwhieved. There are very few actual errors in the book;
eral descriptions given in Chapters 8 to 19. Most of thefa example, the name of naturally occurring[8k
chapters begin with an introductory section describing€OO)]*16H,O on page 87 should be mellite. Then
relationships among minerals of that particular clastere are the incorrectly placed boundaries within the
then provide a brief summary of their structural charaternary pyrochlore diagram on page 188 [the field of
teristics, morphology, physical properties and condbetafite should start at approximately 33 at.% Ti:
tions of formation, and conclude with a description dflogarth, D.D. (1977)Am. Mineral 62, 403-410]. It is
individual mineral groups and species. In some Chaplso unfortunate that the mediocre quality of printing
ters, this order is slightly modified to discuss the crystélad a serious negative impact on some of the half-tone
chemistry of each mineral group individually. The minillustrations.
eral descriptions are very concise; only the properties
of diagnostic or practical value are normally listed. With In summary,The Fundamentals of Mineralogy
the exception of native elements, most of crystal struclearly serves its purpose. Miraculously, the author
tures in this part of the book are presented in a mixathnaged to avoid overwhelmingly complicated defini-
style incorporating both coordination polyhedra antons, classifications and mesmerizing multidimensional
spheres. | have found the majority of these drawingkepictions of framework structures. The text is written
easy to understand and helpful for mnemonic recobriskly, using the language of humans, not scientists.
struction. Many of the line drawings combine artistic vision with
an outstanding knowledge of mineralogy. The Tables
Chapter 20 Nilinerals in the Univergerepresents a are concise and informative (I do, however, miss Ap-
seven-page collection of data on the occurrence and regdandix 4 from the old edition listing Mineralogical and
tive abundance of minerals and ices among the planeBgological Museums throughout the former Soviet
their moons and in various types of meteorites (includnion).
ing some of the author’'s own estimates of the “modal”

composition of the earth’s crust). Chapter 20 further Anton R. Chakhmouradian
introduces students to the concept of metallogeny, and Department of Geology, Lakehead University
concludes with a journey into the Earth’'s mantle and Thunder Bay, Ontario P7B 5E1

core. Chapter 21, in contrast, explores the microcosm

of minerals. The topics here extend from dimensional

boundaries of “microminerals” to their peculiar physi-

cal properties, and to the principles of polysomatisnfrracture and Fracture Networks. Theory and Applica-

The last Chapter, entitldelements of Applied Mineral- tions of Transport in Porous MediBy Pierre M. Adler

ogy, explores some traditional areas (indicator mineraésd Jean-Frangois Thovert. Kluwer Academic Publish-

and their significance for economic geology, minerakrs, Dordrecht, The Netherlands, 1999, 429 pages.

processing technologies, mineralogy and materials stiS$213 (hardcover). (ISBN 0-7923 5647-0).

ence), as well as those areas that have been increasingly

attracting researchers during the recent yearsenvi- As the authors indicate in their introduction, the aim

ronmental and biological mineralogyhe Fundamen- of this text is to show how it is possible to determine the

tals of Mineralogyconcludes with a brief account ofmacroscopic properties of individual fractures and frac-

methods and instrumental techniques currently usedture networks in rock systems. All rocks are fractured

to some degree, at least in the upper 10-15 km of the

As with any book, this one also has its flaws. Som&ust, so this is pretty fundamental stuff! The topic has

readers will probably find (as | first did) that the selecwide-ranging implications for fluid flow, with applica-

tion of minerals chosen for the descriptive part not tdions in hydrology (and the all-important domestic wa-

tally appropriate. For instance, there are descriptionstefr supply), the petroleum industry, the mining industry

hemimorphite and lamprophyllite among the sorcand underground nuclear waste storage, to name but a

silicates in Chapter 13, whereas the melilite-group mifiew. Interestingly, neither of the authors is a geologist,
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so they present a somewhat different approach to ttie singular. | cannot find the word “fracturation” in any
subject. One of the authors (Pierre Adler) is in the Delictionary; | think “fracturing” is what is meant. Over-
partment of a Physics, the other (Jean-Francgois Thoveat) however, these relatively minor language problems
is in the Laboratoire de Combustion et de Détoniqudo not detract from the essential science. Perhaps there
Both are with divisions of the CNRS governmentould have been more consideration of host-rock prop-
agency in France. erties, especially bulk permeability and how this relates
to the fracture system. One would expect considerable
The book consists of eight chapters. Aside fromariation between, for example, a highly permeable
chapter 1, all require a solid understanding of mathematndstone and a more massive granite with respect to
ics; the text is not for the innumerate. As the authofkiid interactions with the fracture system. Fracture-net-
indicate in connection with Chapter 3, “Familiarity withwork permeability can be tested by direct sampling and
basic vector and tensor calculus is assumed...., as we#asurementvia coring, etc), although there are the
as a basic knowledge of continuum mechanics.” Nabvious scale-dependent difficulties that may be en-
consideration is given to the chemistry of fluids passingpuntered€.g, serial slicing a cubic meter block of rock
along fractures, nor how chemical reactions betweeo determine its three-dimensional array of fractures is
fluids and fracture walls, and potential mineral precipirot an easy task!). However, there could have been more
tation, may influence fracture roughness and widthppreciation and use of real data on fractures, obtained
through time. The work is essentially a theoretical texfrom rocks, and tips on how to go about measuring and
with the emphasis on physical parameters. characterizing real fracture-networks in the field. This
would have nicely complemented the authors’ more
The first chapter is an introduction, with definitiongheoretical approach.
of the basic terms used (fractures, faults, fracture net-
works, porosity, permeability, percolation, scale analy- This book is not for general consumption by geolo-
sis, etc). The second deals with the generation angists. It is a specialized text for researchers and practi-
analysis of fracture networks, including a consideratiaioners concerned with fluid flow through rock. | suspect
of fractals, Fourier transforms, random variables arttiat the text will not be useful for undergraduates, except
probability distribution. Chapter 3, titled Transport andor those taking certain rock mechanics options, or
Mechanical Properties, concerns conduction, convelesydrogeology—hydrology electives. However, it would
tion, dispersion and mechanical deformation in fractutee a useful book to have for an Environmental Geo-
systems. Chapter 4 deals with the generation and chetience or Geo-engineering degree program, as a
acterization of a single fracture, as a precursor for frastpplement to a more general course text. At the gradu-
ture network appraisal in the subsequent chapteete level, and beyond, it would be valuable to have in
Chapter 5 concerns the geometry of fracture networkbg library for those involved in fracture and fluid-flow
with the aim of describing the parameters necessary &udies. For the mineralogist, the text could provide
predicting transport properties. The notion of “consome insight into how compounds and ionic species are
tinuum percolation” is raised here, the spanning cotransported through rock to precipitate as mineral vein
nected cluster of fractures that facilitate permeabilitgystems. The quality of printing is generally good,
Chapter 6 addresses transport in single fracturégbpugh some of the diagrams are somewhat faigt, (
complemented by the consideration of transport in fraEig. 2.14) or too darke(g, Fig. 1.5). Although certainly
ture networks in Chapter 7. The last chapter deals withuseful addition to an engineering or science library,
coupled processes in a single fracture: essentially holae text is very expensive at US$213! If your insti-
geometrical changes (generally due to deformation) fation’s budget can take it, and there are researchers
the fracture system affects transport properties. present who are interested in fluid flow in rock systems,
I would recommend the purchase.
The writing style and use of words are not always

appropriate. Given that the authors’ first language is not John Spray
English, this is forgivable, if not entirely satisfactory. Planetary and Space Science Centre
This is something the publishers should have corrected Department of Geology
at the proof-reading stage. For example, the plural of University of New Brunswick

“transport” is often deployed, when it should be used in Fredericton, New Brunswick E3B 5A3



