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BOOK REVIEWS

MINERALOCY OF  ARIZONA.  By  John  W.  An thony ,  S id -
ney A.  Wi l l iams and Richard A Bideaux.  The Univers i ty  of
Ar izona Press,  Tucson, Ar izona, 1971.241 pages,  I  l4  f igures,  4
tables.  7 maps.  $22.50 c lothbound, $9.75 paperback.

This is  a comprehensive account of  the mineralogy of  Ar izona,
by three authors most qualified to provide it. It is divided into four
parts:  Int roduct ion (6 p.) ;  Ar izona Mineral  Deposi ts (24 p.)  com-
prising sections in the porphyry copper deposits, the Bisbee and
Mammoth-St.  Anthony mines,  the uranium-vanadium deposi ts of
Monument Valley and the Cameron area, the "mine fire" minerals
of the United Verde Mine, and Arizona meteorites; Catalog of
Ar izona Minerals (178 p.) ,  l i tera l ly  f rom A (acanthi te)  to Z (zun-
yi te) ;  and Bibl iography (2 ' l  p. ) .  The book concludes wi th seven
maps covering the state on which the mineral localities are (some-
what vaguely)  spot ted.

This book replaces Minerals of Arizona by F. W Galbraith and
D. J.  Brennan (1959).  I t  not  only replaces,  but  i t  a lso great ly
enlarges and improves it. It adds 224 minerul species to those
recorded in 1959, of which 77 have not previously been reported in
the l i terature.  With the addi t ion of  these 224 species,  the Ar izona
I is t  now tota ls some 605-an imposing record by any standards.
The value and interest  of  the book are great ly  enhanced by the
excel lent  color  photographs of  indiv idual  minerals provided by
Jul ius Weber and Jef fery Kurtzeman.

This book is  indispensib le for  anyone interested in Ar izona
mineralogy, and deserves a place in any mineralogical library,
amateur or  professional .

BnlnN MnsoN
S mithsonian I nst itution

CAVE MINERALS. By Carol  A.  Hi l l .  Nat jonal  Speleological
Society,  Huntsvi l le ,  Alabama, 1976 x i i i+137 pages,  108 photo-
graphs,  g lossary.  $ l  5.00.

Caoe Minerals is a literature survey detailing the observations on
approximately one hundred known secondary cave mineral  spe-
cies, those aggregates formed in situ after the development of the
cavernous void. Many of the approximately 460 references cite
singular occurrences of the species The sources date from the late
l9th century through 1973. Minor emphasis is  a l located to or ig inal
observat ions by the author and previously unpubl ished communi-
cations by fellow speleologists.

Dana chemical groups structure the presentation into ten sec-
t ions.  The morphologies common to many of  the mineral  aggre-
gates are reviewed, and simplified explanations of common sedi-
mentary structures, the stalactite and the cave pearl for example,
are presented in a lucid manner. The rarer structures, including
cave rafts and blister-like speleothems, are similarly treated. Each
species entry has the chemical, physical, morphological, and re-
lated recognition features in a concise tabular guide, followed by
relevant literature citations. Geochemical discussions of the speci-
ation and petrographic parameters of the sedimentary structures
are cursory and irregularly balanced throughout the text, but this

reflects the technical level of available speleological literature

rather than geochemical  and crystal lographic l i terature.  The Dana
system organizat ion is  d isregarded in the mid-text ,  and approxi-
mately one half of the recognized "cave species" are clustered into
an addi t ional  sect ion t i t led "Other Minerals."  Many,  yet  not  a l l ,  of
these relatively rare species are heavy-metal compounds associated
with groundwater seepage in the v ic in i ty  oforganic residues,  bone
breccias, etc. in the cavern environment. Included in this section,
anomalously,  are br ief  d iscussions on c last ic  aggregates,  mud and
sand "sta lagmites,"  and pr imary sedimentary structures pecul iar

to gaseous cavities in lava flows. Hill notes that many lava tube
caves y ie ld a var iety of  s i l icate minerals der ived f rom groundwater

seeps,  but  fa i ls  to extend her d iscussion to the l i terature on the
biochemical  or ig ins of  n i t rate and phosphate compounds leached
from guano beds in lava cavities of the South Pacific. The final
sect ion of  the text  br ief ly  d iscusses the enigmat ic mineralogic phe-

nomena relevant to recent speleological research. These include the
genesis of aragonite in the standard atmosphere of caves, the role
ol  microorganisms in mineral  speciat ion,  and absolute age dat ing
of  carbonate deposi ts in caves.  This sect ion,  in part icular ,  contains

.  several  somewhat dubious comments.  "Regardless of  addi t ive ions
or temperature, monohydrocalcite may be transformed into arago-
ni te"  is  typical .

This volume was conceived as a s ingular  survey of  mineral
deposit references in the speleological literature, and compiles the
numerous obscure and fragmental sources into a single reference
text .  The oversight  of  at  least  one previously-publ ished s imi lar
literature review (.Slzdies in Speleology, Vol. 2, pt. 5 ) diminishes the
purported or ig inal i ty  of  th is text  as a bib l iographic guide to future
researchers. Both the Hill volume and previous literature surveys
perpetuate the usage of discarded, yet not formally discredited
species nomenclature.  Salmoi te,  for  example,  is  one of  several
dubious "new species."  The or ig inal  c i tat ions have been referenced
in such dated standards as Dona's System, but have been delisted
by the more recent authoritative editions of Glossary of Mineral
Species by Fleischer. The species list of the Hill volume is in-
compatible with the latter reference.

The value of  speleo-mineralogical  l i terature surveys,  inc luding
the Hi l l  volume, is  detraqted by the general ly  nebulous descr ip-

t ions,  i f  any at  a l l ,  of  petrographic re lat ionships.  Moreover,  i t  is
frequently unclear if the "cave mineral" is an exposed bedrock
component existent  pr ior  to the development of  the cavernous void
or a true secondary cave deposit. This problem is compounded by
the failure of many early mineralogical references to describe the
nature of  the host  st rata,  thereby not  d ist inguishing between min-
eral assemblages in sandstone fissures, lava tubes, or larger cavities
in hydrothermal  ore veins f rom solut ional  l imestone-dolomite cav-
erns.  Hi l l  does not  consider th is problem and c i tes cave mineral
assemblages independant of  the host  st rata,  and fa i ls  to note
whether or not the host cave had a natural entrance or was ex-
humed dur ing mining operat ions.  This reviewer doubts the val id i ty

of  th is approach for  a standard reference volume beyond pre-

viously-published review papers on the speleo-mineralogical liter-
ature 

peul  L.  Bnoucuror.
Cambridge Uniuersity
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VOLCANISM IN  AUSTRALASIA .  Ed i r ed  by  R .  W Johnson .
Elsevier  Scient i f ic  Publ ishing Company,  Amsterdam, 1976. 4Os
pages.  $23.25.

A weal th of  new data and interpretat ions on the volcanic geol-
ogy and geophysics of  Austra lasia is  contained in th is volume,
which is  dedicated to the late G. A.  M. "Tony" Taylor  The high
esteem in which Tony Taylor  is  held is  ref lected by the qual i ty  of
the 28 papers contained in th is book,  authored by morethan three
dozen of  the most act ive earth scient is ts in that  part  of  the wor ld.

The papers cover a wide range of  topics,  ranging f rom Cambrian
f lood basal ts of  Northern Austra l ia to the geophysics and geo-
chemistry of  the northeastern and eastern margin of  the Indo-
Austra l ian plate The book contains the f i rs t  detai led accounts of
recent  erupt ions in Papua, New Guinea (Bismarck arc,  1972-15;
Karkar,  1974- '75 and Bagana, 1970-75),  as wel l  as reviews of
histor ical  act iv i ty  at  Manam, Long ls land,  Tavurvur,  and Tulu-
man. Also discussed is the status ofvolcano survei l lance in Papua,
New Guinea,  and at  White Is land,  New Zealand

A few papers should be s ingled out  because of their  obvious wide
appeal  and appl icat ion.  The report  by D. J Whit ford and I  A.
Nichol ls  descr ib ing and interpret ing the potassium var iat ions
across the Sunda arc wi l l  be of  interest  to a l l  those concerned wi th
simi lar  var iat ions across volcanic arcs.  The review by A Ewart ,  A.
Mateen, and J A.  Ross of  the mineralogy and chemistry of  Ter-
t iary volcanic complexes in eastern Austra l ia is  a modern approach
to di f f icul t  petrogenet ic problems involv ing a wide range of  calc-
a l ka l i ne .  a l ka l i ne ,  and  pe ra l ka l i ne  rocks .

There is  l i t t le  that  I  can f ind to cr i t ic ize about the book.  For one,
such as mysel f ,  who is unfami l iar  wi th the geographical  detai ls  of
Austra lasia,  i t  would have been helpfu l  i f  the Edi tor  had included a
map showing the locat ion of  a l l  of  the speci f ic  areas descr ibed in
the book rather than the highly general ized index map that  appears
with the Preface.  But  shortcomings such as these do not  detract
f rom the importance of  the book or  i ts  ef fect iveness as a memoria l
to Tony Taylor .

The cost  of  the book,  by modern standards,  is  only moderately
high,  and the book is  an obvious must for  a l l  earth science I ibrar-
ies Despite its geographical focus, Volcanism in Australasia could
r ight fu l ly  belong in the personal  col lect ions of  interested vol-
canologists the wor ld over.

R rcu lno  S .  F r s re
S mithsonian I nstitution

MAGNETIC  PROPERTIES  OF  COORDINAT ION AND OR-
GANOMETALL IC  TRANSIT ION METAL  COMPOUNDS.
By E. and G Kcinig.  Volume l l18 (supplement to Volume l l l2)
in the series Landolt-B'6rnstein: Numerical Data and Functional
Relationship.s in Science and Technology Springer-Verlag, Berlin,
1976. xxxiv *  I  163 pages,  421 f igures.  $451 00.

This volume is the f i rs t  of  a ser ies of  supplements to volume l l /2,
which was publ ished in 1966, and covers the publ icat ions in mag-
net ic  suscept ib i l i t ies and electron-spin resonance f rom 1964 to
1968. Some compounds which are neither coordination nor organo.
metal l ic  compounds have been included for  the purpose of  com-
par ison.  Not inc luded are numerous s imple compounds of  the
transi t ion group elements such as i ron oxides,  perovski tes and
perovski te-re lated compounds,  spi  nels,  hexagonal  ferr i tes,  and gar-
nets (magnet ic data on these compounds are given in volume

II I l4)  There is  no general  index,  but  thoe arrangement of  sub-

stances is  descr ibed extensively in the introduct ion,  and the table of

contents is  very detai led and enables one to locate easi ly  the data

on a speci f ic  group of  compounds.
One can only admire the prodig ious amount of  work involved in

th is massive data compi lat ion.  However,  s ince most of  the data are

on organometal l ic  compounds,  th is volume is of  l imi ted interest

for  most  mineralogists.

BnrnN MnsoN

S mithsonian I ns tilulion

GEOCHEMISTRY OF  VANADIUM.  By  Ge rno t  Me incke  Vo l .

I I in the series Clausthaler Hefte zur Lagersthttenkunde und

Geochemie der mineralischen Rohstoffe Gerbriider Borntraeger,

Ber l in,  1973. 90 pages,  l7 f igures,  38 tables.  Pr ice DM 48. ( in

Ge rman ) .

This review of the literature places greatest emphasis on va-
nadium in the sedimentary cycle.  A l is t  of  vanadium minerals is
included. The older l i terature is  covered fa i r ly  wel l ,  wi th some
except ions,  but  of  the 234 c i tat ions of  the l i terature,  only I  5 are to
papers publ ished in 1965 or later ,  and the latest  reference is  to

1970. This report  is  useful  but  requires supplementat ion by refer-

ence to recent work.

Mrctr lEr-  Fr-Brscugn
U.S. Geological Suruey

LES  MINERAUX DE  BELGIQUE.  By  Joseph  M6 lon ,  Po l  Bou r -
guignon and And16-Mathieu Fransolet .  Lelot te,  Dison,  Bel-
g ium, 1976. 284 pages.  I  l0  f igures,  36 photographs ( inc luding 20
colored plates) .  1200 Belgian f rames (approximately U.S. $30)

Here comes an elegant contr ibut ion to regional  mineralogy,
which every curator  wi l l  want and every mineral  lover wi l l  enjoy.
The region is  Belgium, and the authors are members of  the In-
st i tute of  Mineralogy of  the Univers i ty  of  L idge:  emeri tus,  profes-

sor,  and assistant ,  respect ively They are the successors of  G.
CesAro and H. But tgenbach; their  book is  a sequel  to the lat ter 's
"Les minbraux de Belgique et du Congo Belge" (1947), which was

the latest  avai lable inventory In a way i t  is  a supplement to the
older work,  which i t  br ings up to date wi thout  any dupl icat ion of
previously-known informat ion,  except for  the sake of  moderniz ing
the symbol ism. In the new book the Hat iy-L6vy notat ion of  crystal
forms, which had ru led supreme in French publ icat ions for  over
150 years,  is  at  last  abandoned and replaced,  both in text  and
f igures,  wi th Mi l ler  indices.  The systems of  coordinates are stand-
ard in the International Tables of X-ray Cryslallography and in
American mineralogy textbooks.  Gone, for  instance,  are the rhom-
bohedral "axes de calcul" X, Y, Z, respectively directed along

hexagonal -as, +ab *c,-a left-handed system responsible for
much confusion!  The labor involved in making the necessary t rans-
format ions can readi ly  be appreciated.  Even mineral  names have
dut i fu l ly  been changed to those recommended by the Internat ional
Commission.  Young mineralogists wi l l  be thankful  for  th is access-
made-easy to the I i terature on Belgian minerals For an Engl ish-
speaking geologist ,  reading mineralogical  French never was a
problem; decipher ing unfami l iar  symbols had been the stumbl ing
block.

In the Foreword the authors remark that most Belsian minerals



have been studied dur ing a per iod spanning less than hal fa century
and ending around 1925, when morphological  crystal lography was
the main concern.  In order to set t le quest ions lef t  in doubt,  they
have undertaken or ig inal  invest igat ions:  checking determinat ions,
el iminat ing dubious species,  enter ing X-ray data that  have been
obtained on specimens f rom Belgium. A fo ld ing index map shows
that  the southern hal f  of  the country,  geological ly  the western end
of the Ardenne-Rhine massi f  (most ly  Paleozoic) ,  is  the source of
most of  the minerals Only of f ic ia l ly  recognized species,  ident i f ied
with certa inty,  and present ing some interest ,  are inc luded in the
book;  they number 180.  Since 1947 f i f ty-one species,  previously
unknown in Belgium, have been found there Special  at tent ion is
devoted to the minerals that  were discovered in Belgium; here they
are:  ardenni te,  davreuxi te,  delvauxi te,  dest in6zi te,  f ra ipont i te,  hal-
Ioysi te,  hopei te,  konincki te,  ot t re l i te,  r ichel l i te,  v is6i te,  and wi l l -
emite.  (An even dozen-not  bad for  a "mineralogi ta l ly  under-
pr iv i leged" country!)

Fol lowing an i l luminat ing sketch of  the geology of  the terr i tory,
under the heading "The Geological  Set t ing,"  comes the systemat ic
part ,  where the amount of  informat ion var ies,  of  course,  widely
from species to species.  For a l l  of  them, the chemical  formula and
the crystal  system are given af ter  the name; the crystal  forms
observed on Belgian mater ia l  are l is ted there too With a few
just i f iable except ions,  the structural  cel l  is  adopted when i t  d i f fers
from the old morphological  one,  and t ransformat ion matnces are
given in a footnote. Literature references complete each descrip-
l t on .

The presentat ion is  a model  of  s impl ic i ty :  the language is
stra ight forward;  the sty le,  concise but  a lways c lear;  the crystal
drawings are very wel l  reproduced or redrawn; the photographs in
black and whi te are excel lent ;  and the color  p lates on specia l  paper
make an exquis i te a lbum at  the beginning of  the book.  (Al l  the
photos were taken by Fransolet . )

A few minor errors have managed to creep in.  The most unfor tu-
nate s l ip-c innabar and quartz are assigned to the rhombohedral
system-is a lef t -over f rom the t ime "rhombohedral"  designated
al l  crystals belonging to a t r igonal  point  group,  regardless of  i ts
lat t ice symmetry.

Two useful appendices should be noted. One lists the species
erroneously reported as having been found in Belgium ("beni to i te"
turned out  to be a grain of  carborundum in the s l idel  )  The other is
a careful ly  prepared l2-page index of  the mineral  local i t ies;  each
entry g ives the name of  the commune and that  of  the province,
fo l lowed by the l is t  of  species that  occur there.

Publ isher G. Lelot te deserves nothing but  praise.  The "sans
s6r i f l '  types are most p leasing;  the composi t ion is  unbel ievably f ree
from typographical  errors;  the book is  up to the best  standards.  A
str ik ing book- jacket  features the geographical  out l ine of  Belgium,
cut  out  of  a colored photograph of  ardenni te in quartz and placed
on a black background.

J .  D.  H.  DoNnnv
McGill Uniuersity

GEOLOGY OF THE MIDDLE ATLANTIC ISLANDS. By
Raoull C. Mitchell-Thom€. Gebriider Borntraeger, Berlin, 1976.
382 pages ( in English). DM 198.

This is vofume l2 of the series Beitriige zur Regionalen Geologie
der Erde and contains systematic descriptions of the geology of the
Azores, Madeira, Selvagen, Canary, and Cape Verde archi-
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pelagoes. The author's own published work in the region seems to

be concerned entirely with the Cape Verde Islands, but he has a

l ively interest  in a l l  the is land groups and is  a master  of  the
immense and unruly bibliography of the subject-he lists more
than 800 titles extending over nearly two centuries and summarizes
the contents of most. After summary chapters on the geography

and geology of  a l l  of  "Macaronesia,"  each of  the archipelagoes is
treated in a separate chapter. In each such chapter separate sec-
tions are devoted to geomorphology, igneous rocks, sedimentary
rocks, stratigraphy, paleontology, volcanicity, seismicity, tecton-
ics, economic geology, and finally, geologic evolution.

As a synthesis of knowledge about the islands the book is rather
less than successful, and one may wonder whether, with the "
enormous increase in publ ished informat ion,  such success is  any
longer possible in an encyclopedic volume of this sort. In the end,
most of the data have be be left out, and there is not even room
enough in which to attempt to resolve-or justify preferences

among-differences of opinion on the part of those who have
generated the data. Although the author does occasionally attempt
such resolution or justification, his text is for the most part rather
like an extensively annotated bibliography. Very few readers will

be interested in more than a very small part of it at any one time.
Many, however, will find it invaluable as an occasional reference

and key to the literature; its utility for both purposes is immensely

increased by its thoroughly systematic organization, splendid in-
dices, and remarkably detailed bibliography. Large institutional
and public libraries should certainly include it in their geological

hold inss.

Fe l r x  Cu l vss
Geophysicat Laboratory
Carnegie I nstitution of Washington

AFAR DEPRESSION OF ETHIOPIA. Edi ted by A.  Pi lger and
A R<is ler .  Inter-Union Commission on Geodynamics Scient i f ic
Report  No. 14.  E.  Schweizerbart ische Ver lagsbuchhandlung,
Stut tgart ,  1975. 416 pages,  $53.80.

The Afar region boomed to geologic prominence in the late
1960's wi th the recogni t ion of  i ts  unique plate tectonic set t ing.  I t  is
not  of ten possib le to study two diverging plates on dry land,  but
here there are three,  at  the t r ip le junct ion of  the Nubian,  Arabian,
and Somal ian Plates.  The surge of  interest  fo l lowing th is recogni-
t ion is  i l lustrated in the combined bib l iography for  th is book:  of
the 288 references to Ethiopian Geology, 240have been published
in the 1970's

The 45 papers that  make up th is volume were presented in Apr i l
1974 at  Bad Bergzabern,  West Germany. This h istor ic  symposium
brought together, for the first time, the large German and Franco-
I ta l ian teams that  had been working qui te independent ly in the
Afar since 1968. These teams make up, respectively, 42 and 33 of
the authors represented in th is volume, and there are another l3
authors f rom other nat ions.  Al l  but  3 of  the 45 papers are in
Engl ish.

The Afar and adjacent areas are treated regionally in the first
hal f  of  the volume, wi th 6 papers on magmat ic and structural
aspects followed by l I geophysical papers. The second half divides
the Afar  in Northern,  Eastern,  and Southern sect ions wi th 5.  8.  and
14 papers (respectively) on each section, although there is some
geographic overlap. While these deal mainly with tectonics and
petrology, some describe the strongly saline lakes of the Afar and

BOOK REVIEWS
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the Pl iocene-Pleistocene geology of  th is region now anthropologi-
cal ly  s igni f icant  for  the recent  d iscovery of  very ancient  hominids.
The volume closes wi th two papers under the heading "con-
clusions,"  but  the reader wi l l  not  f ind a paper summariz ing the
resul ts of  the symposium, coverage of  the verbal  d iscussions (which
must have been l ively) ,  or  even a general  paper int roducing the
Afar region to those not  a l ready fami l iar  wi th i t  Instead,  the
editors have opted for rapid publication. They state that they
"have t r ied to publ ish the manuscr ipts just  as they were received,"
and have produced th is substant ia l  volume (plus a second deal ing
with Ethiopia's pre-Tertiary geology and with the 3 rift systems
extending outwards beyond the Afar)  only a year af ter  the sym-
posium. The reader wi l l  f ind a conglomerate of  papers of  uneven
qual i ty ,  rather than a cohesive t reatment wi th neat ly  consistent
maps and an index,  but  we are for tunate to have th is valuable
col lect ion of  current  work on a fascinat ing area that  was l i t t le
known pr ior  to th is decade. The publ isher might  l is t  the l2 fo ld-out
maps and many l ine diagrams to just i fy  the high cost  of  th is
paperback,  but  there are only 4 pages of  photographs (b lack and
white) and the buyer receives only 0.3 m'z of printed page per

dol lar :  an excessive cost  by any standard.

Tou Sturrr
mithsonian Institution

GEMSTONES OF  NORTH AMERICA,  Vo lume  I I .  By  John
Sinkankas.  Van Nostrand Reinhold Company,  New York,  1976.
491 pages,  I  l0  i l lustrat ions,  l6 color  p lates.  $30.00.

Volume I  of  th is work was publ ished by D. Van Nostrand
Company, Inc.  in 1959 (668 pages,  $15.00),  and br ief ly  reviewed in
the American Mineralogist  (vol .  45,  p.245,  1960).  Volume I I  is
pr imar i ly  a presentat ion of  data on sources of  gemstones in Nofth
America discovered s ince 1959, a l though some "ear l ier  informa-
tion is repeated as is necessary to place matters in their proper
perspect ive."  The headings of  chapters deal ing wi th indiv idual
gemstones are the same in both volumes: Pr incipal  Gemstones,
Important  Gemstones,  Quartz Fami ly Gemstones,  Rare and Un-
usual  Gemstones,  Massive and Decorat ive Gemstones,  and Or-
ganic Gemstones.

The major  port ion of the book (359 pages) is  a detai led account
of  new gemstone f inds.  The cut-of f  date is  not  g iven,  but  there are
some 1975 references in the bib l iography.  This sect ion is  a "gem
mine" of  informat ion.  I t  is  f i l led wi th detai l  such as when found
and by whom, photographs of  mines and outstanding specimens.
s izes and qual i t ies,  and values ofcut  gems, changes in ownership of
mining propert ies,  and much more Where possib le,  references are
ci ted.  but  much of  the informat ion contained in th is sect ion is  not
in the l i terature but  was obtained di rect ly  by the author

An interest ing and useful  sect ion of  the book is  ent i t led "A Br ief
History of  North American Gemological  L i terature."  Here one
wi l l  f ind one of  the few errors noted-the photographs of  George
F. Kunz and Waldemar T.  Schal ler ,  F igures 108 and l l0,  have
been interchanged.

The bib l iography (Appendix l )  occupies 88 pages and contains
more than 2,661 entr ies.  This extremely valuable sect ion of  the
book is  made even more useful  by an index to the bib l iography
with the fo l lowing headings:  General  and Regional  Works;  C uide-
books,  Typographical  Mineralogies and Catalogs:  Histor ical ;  Lo-
cat ions;  and lndiv idual  Gemstones.  There is  a lso a geographical
and local i ty  index,  and a general  index.

These two scholar ly  volumes by John Sinkankas are a unique

and invaluable re lerence and are a must in every gemological

l ibrary.

Csoncr S.  Swtrzsn
Prince Frederick, Maryland

MICROBEAM TECHNIQUES. Short  Course Handbook,  Vol-

ume I  Edi ted by D. G. W. Smith.  Mineralogical  Associat ion of

Canada. CO-OP Press.  Edmonton,  Canada. 1976. v + 186

pages,  76 f igures,  $7.50 (Canadian).  Purchase f rom: Business

Manager,  Mineralogical  Associat ion of  Canada, c/o Dept.  of

Mineralogy,  Royal  Ontar io Museirm, 100 Queen's Park,  To-

ronto.  Ontar io.  Canada M55 2C6.

This Short  Course Handbook on Microbeam Techniques is  the

outgrowth of a course held under the auspices of the M i neralogical
Associat ion of  Canada, immediately preceding the 1976 Annual

Meet ing in Edmonton.  I t  contains 6 sect ions,  each represent ing the

lectures presented during the course by 6 experts in the field. The

title ol the booklet (Microbeam Techniques) is somewhat mis-

leading, since the topics covered are almost exclusively in the field

of  e lectron microprobe analysis,  and only 3 pages are devoted to

appl icat ions of  the scanning electron microscope and the ion mi-

croprobe in mineralogy The indiv idual  sect ions deal  wi th instru-

mentat ion (J.  C.  Ruckl idge);  correct ion procedures (G. Spr inger) ;
quant i tat ive energy dispersive microanalysis (D.  G. W. Smith) ;
appl icat ion of  microbeam techniques to mineralogy (A.  G. Plant) ;
petro logical  appl icat ion (D. B.  Clarke);  and appl icat ions in explo-

rat ion,  evaluat ion,  development,  and genet ic aspects of  ore depos-

i ts  (D.  C.  Harr is) .  In addi t ion,  some useful  appendices l is t  an

atomic model  energy- level  d iagram; symbols used in quant i tat ive

electron microprobe correction procedures; characteristic X-ray

spectra for elements with Z : ll to92: mass absorption coefficient
formulas;  standards for  e lectron microprobe analysis;  data com-
monly used in e lectron microprobe analysis (e.9.  character is t ic  X-

ray wavelengths, critical excitation potentials, suggested stand-

ards):  and stat is t ical  error  curves.
The sect ions are competent ly  and wel l -wr i t ten,  wi th many good

illustrations and extensive lists of references. However, they in-

variably represent only very brief, elementary introductions into

some of the major aspects of quantitative electron microprobe

analysis and i ts  appl icat ion.  Thus,  th is booklet  does not  go beyond

the scopes nor contents of  a number of  good review art ic les and
textbooks written in this field in recent years. Nevertheless, it is a

useful addition to the libraries of all those interested in electron
microprobe analysis and i ts  appl icat ion in the earth sciences.  I t  wi l l
probably have particular appeal to students entering the field, not
least  because of  i ts  bargain pr ice.

Kr-rus Krr l
Unioersity of New Mexico

THE ALKALINE ROCKS Edi ted by H, Sdresen. A Wi ley lnter-

science Publ icat ion,  John Wi ley and Sons,  New York,  1974. x i i

+ 622 pages. $58.00.

l f  you are at  a l l  in terested or  involved in the study of  a lkal ic
igneous rocks,  a lmost  any k inds,  f rom strongly undersaturated to
oversaturated, from mafic to felsic, volcanic to plutonic to metaso-
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matic,  you wi l l  wish to acquire th is book.  I  suggest  you do i t  soon,
inasr.nuch as in the first year after its appearance its price increased
by over ten dollars. Although this volatile inflation may reflect
some of the genetic traits of alkalic rocks, hopefully it will be
checked.

This book comes as a fitting climax to the appearance of a covey
of  books,  monographs,  and monographic papers on var ious
alkalic rock types in the last decade, among the most noteworthy
of which are:

1966: Carbonatites Ed. by O. F. Tuttle and J. Gittins (Inter-
science).
The Geology of Carbonatites. E. Wm. Heinrich (Rand
McNal ly) .

1967: Ultrama/tc and Related Rocks. Ed. by P. J. Wyllie
(John Wi ley) .  Two sect ions (8 and 9)  deal  wi th k imber-
l i tes.

1970: Alkaline Rocks: The Monteregian tlll/s. Ed. by G.
Perrault. Can. Mineral., 10, No. 3.
The Petrology of the Kimberlites. E. V Frantsesson
(translated by D. A.  Brown) Austra l ian Nat l .  Univ.
Geol  Dept Publ .  150.

1973: Lesotho Kimberlites. Ed. by P. H. Nixon (Lesotho Natl.
Devel .  Corp.) .
"Lamprophyre,  Semi- lamprophyre und anchibasal t ische
Ganggesteine," W. Wimmenauer, Fortschr. Mineral.,
) t ,  J - 6 t .

1976: The Alkaline Rocks of Canada. K. L. Currie, Geol.
Suru Can. Bull. 239.
"Carbonatite Inuestigations, The Last Ten Years." E
Wm Heinrich, Int. Symp Carbonatites, Brazil (in press).

For a polygenetic monograph The Alkaline Rocks is a very
useable as wel l  as useful  book.  Some 32 contr ibutors are involved
in a tota l  of  35 ar t ic les organized into the sect ions:  Introduct ion;
Petrography and Petrology;  Regional  Distr ibut ion and Tectonic
Relat ions;  Alkal ine Provinces;  Condi t ions of  Format ion;  Petroge-
nesis; Economical (sic) Geology To these is attached an Appendix
in two parts:  (  I  )  Classi f icat ion and nomenclature of  p lutonic rocks,
and (2)  Glossary of  a lkal ine and re lated rocks.  Four exhaust ive
indexes conclude the work:  rock names, subject ,  geographical ,  and
au tho r .

The Introduct ion by Slrensen considers the mani fo ld def in i t ions
of  a lkal ic  rocks and def ines them. for  the volume. as those " .  .  .
characterized by the presence of feldspathoids andlor alkali pyrox-
enes and amphiboles" (p.  7) .  Any def in i t ion of  a chemical ly-char-
acter ized group sole ly on mineralogical  parameters is  f raught wi th
pi t fa l ls .  Alkal ic  rocks have not  only mineralogical  but  tectonic and
kindred character is t ics as wel l  (as Sdrensen acknowledges).  On
composi t ional  and mineralogical  bases,  many carbonat i tes would
not  be c lassi f ied as alkal ic  (personal ly  preferable to a lkal ine,  which
has a specific chemical connotation) rocks. Yet despite the fact that
most carbonat i tes consist  of  carbonates of  Ca and Mg and contain
l i t t le  or  no Na and K as we nowfnd them,i t  does not  mean that
their  parental  f lu ids were s imi lar ly  a lkal i -poor;  rather that  most
carbonat i t ic  f lu ids were depleted in a lkal ies v ia degassing and
feni t izat ion.  This wr i ter  prefers Curr ie 's  def in i t ion that  an alkal ic
rock is one that contains a feldspathoid mineral either in the rock
i tsel f  or  in the norm.

Sect ion l l  (Petrography and Petrology) is  very complete and
useful .  Mel i l i te rocks,  a lkal ic  per idot i tes,  k imber l i tes,  and lamp-
rophyres are not  t reated

The qual i ty  of  sect ion I I I  (Regional  Distr ibut ion and Tectonic

Relat ions) is  not  uni form. Actual ly  several  of  the ar t ic les belong
more appropr iate ly in sect ion lV (Alkal ine Provinces).  The tec-
tonic controls for Africa are traced by Bailey and by Mathias, and
those for  Siber ia by Butakova.  Barker 's  ar t ic le on the alkal ine
rocks of North America adds little to 

"his 
1970 paper abstracted in

the symposium on the Monteregian Hi l ls  (and publ ished in Bal /
Geol  Soc Am, 80,  2369- '72,  1969) and ignores the s igni f icant
cr i t ic ism of  h is paper by M. N. Bass (Geol .  Soc.  Am Bul l  ,81,
3492-3s00, 1 970).

Provinces specifically described include the Monteregian, South-
west  Greenland,  Kola,  Mongol-Tuva,  Central  Europe-France,
and Niger ia-Niger.  Alkal ic  rocks of  oceanic is lands also are de-
scr ibed.  Some signi f icant  omissions include Oslo,  An-
gola-Southwest Afr ica,  and Brazi l .

Sect ion V (Condi t ions of  Format ion) is  a valuable detai led
compendium of  exper imental  petro logic resul ts for  a lkal ic  systems
plus data on f lu id inc lusions,  t race elements,  and Sr isotope rat ios
for  a lkal ic  rocks.

The sect ion on petrogenesis (Vl)  is ,  because of  the polyglot  of
genetic voices raised, rather uneven. The most interesting articles
are by the Russians on the ro le of  volat i les (Kogarko),  and l iquid
fract ionat ion (Kogarko,  Ryabchikov and Sdrensen),  and on the
role of  metasomat ic processes in a lkal ic  rock petrogenesis (Boro-
din and Pavlenko).  The summation for  th is sect ion by Sdrensen
does little to synthesize a coherent general picture of alkalic
petrogenesis, particularly with respect to contrasting hypotheses
that  at tempt to re late the or ig ins of  these rocks wi th modern global
tectonic models.  None of  the ar t ic les discusses the genet lc impl ica-
t ions of  one of  the most character is t ic  features of  many (most?)
alkal ic  rocks,  ie their  heterogenei ty,  on a regional ,  provincia l ,
s ingle int rusion,  and outcrop scale.

The terminal  ar t ic le by Semenov on the economic geology of
these rocks is  sk impy.  Notable omissions are any discussion of  the
mani fo ld and complex ion-exchange and deuter ic  a l terat ions of
pyrochlore that  p lague i ts  benef icat ion,  of  f luor i te deposi ts of
centra l  a lkal ic  carbonat i t ic  complexes,  and of  the ut i l izat ion of
carbonat i tes for  Port land cement (Jacupiranga; Uganda).

The glossary is  especia l ly  valuable.  Some omissions noted in-
c lude foskor i te (phoscor i te)  and leuci to l i te.

Buy the book,  i f  you can af ford i t ;  i f  you can' t ,  at  least  read i t .

E.  Wl l .  HrrNnrcu
The Uniuersity oJ Michigan

STACH'S TEXTBOOK OF COAL PETROLOGY. SECOND
COMPLETELY REVISED EDITION. By E.  Stach,  M.-Th.
Mackowsky,  G. H.  Taylor ,  D.  Chandra,  M. Teichmul ler ,  and R.
Teichmul ler .  Translat ion and Engl ish revis ion by D. G. Murchi-
son, C. H. Taylor, and F. Zierke. Gebriider Borntraeger, Berlin,
1975. x i i  *  428 pages.  DM 124.00;  953.00

It is appropriate that this volume, which is really a treatise rather
tnan a textbook, be reviewed in The American Mineralogist in-
asmuch as coal petrology, from its inception, has treated coal as a
rock composed of many minerals. The analogy is particularly clear
as vitrinite, the lustrous component of hard coals, is considered to
be the groundmass in which other macreals (plant fragments-note
the analogy to minerals) are imbedded. In contrast to the relatively
consistent compositions ofminerals, however, the macerals ofcoal
are highly variable in both morphology and composition.

The Textbook of Coal Petology has been assembled by six
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outstanding author i t ies,  one of  whom, Professor Stach,  publ ished

the f i rs t  edi t ion in 1935. This beaut i fu l  book is  pr inted on high-

qual i ty  paper;  the 159 f igures,  39 tables,  and a color  p late are

attractive as well as informative. The translators of the chapters

that were originally in German are to be commended for the

excellence of their product

The book is  d iv ided into f ive chapters:  (1)  Introduct ion and

histor ical  survey (4 p ) ;  (2)  Fundamentals of  coal  petro logy (170

p.) ;  (3)  Or ig in of  the petrographic const i tuents of  coal  (63 p.) ;  (a)

Methods and tools of  examinat ion (71 p.) ;  and (5)  Appl ied coal

petrology (79 p.). The list of references is extensive if not complete,

and the subject  index (15 p )  is  qui te detai led,  adding to the

usefulness of the book. I see little point, however, in the complex

numbering system applied to each title and subtitle; for example,

"2.221 22 Vi t r inert i te"  and "4.233.12 Procedure."

I do not agree with the views of several authors who, in some

places, seem to ignore their own data to construct interpretations

based upon preconceived ideas. Perhaps this ignoring of data is

caused by too much emphasis being placed on petro logy and too

little consideration being given to coal chemistry. A prime example

occurs in Chapter I where Professor Stach (p. 4), solely on the

basis of his petrologic observations, notes the discovery of "natural

radioact ive coal i f icat ion" and ignores a ser ies of  publ icat ions by

others since 1960 that illustrate, on the basis ofextensive chemical

studies,  that  such radiat ion does not  lead to t rue coal i f icat ion.

Other examples may be found in the discussion of the origin of

coal  in Chapter 2:

Example (p.  33):  "Putrefact ion ( fermentat ion) only occurs under

reducing condi t ions when anaerobic bacter ia consume the oxygen

of organic substances transforming them into hydrogen-rich bitu-

minous products. . .  "  This is  supposi t ion,  because anaerobic

processes do not deoxygenate coal-forming substances, which in

turn do not  support  bacter ia l  act iv i ty .  As an example,  l igni te

contains approximately 25 percent  oxygen. In a l l  l ike l ihood, the

bi tuminous products probably are der ived f rom the l ip ids of  the

plants and especially from the lipids produced by the aquatic

o rgan i sms  o l  t he  pea t - f o rm ing  swamp

Example (p.  37):  " .  .  . l ignin and cel lu lose are t ransformed into

humic mater ia ls .  . "  Evidence for  the extensive contr ibut ion of

cel lu lose,  impl ied in th is statement,  is  st i l l  lacking.

Example (p 37):  " .  .  .  .volat i le  products consist  predominant ly

of  carbon dioxide and water a long wi th some methane ( f rom the

methoxyl  groups in l ignin) ."  Perhaps,  but  anaerobic degradat ion

of  cel lu lose is  by far  the most important  source of  methane.

I could continue, but suffice it to say that the authors of this

chapter have a responsibi l i ty  to the reader to provide a more

accurate discussion or at least to indicate alternate theories.

The concept of  microl i thotypes (Chapter 2,  p.  108) is  not  c lear ly

defined and will confuse the novice. The same can be said for the

overabundance of descriptive petrologic terms, which is enough to

discourage any beginner in coal  petro logy.

Al though I  have found Chapter 5 to be part icular ly  valuable,  i t

too,  has shortcomings based on preconceived ideas.  Thus,  on p.

327 , the destruction of gas and petroleum in regions where "warm"

geothermal conditions prevail is suggested. Hydrocarbons, espe-

cia l ly  methane, are thermodynamical ly  among the most stable of

organic compounds, and I cannot visualize their destruction at

"warm" temperatures. Is it possible that petroleum or gas never

formed in the regions in question? Contrary to the statement on p.

329, gas deposits are not necessarily related to the rank of the coal

of  an area,  methane may actual ly  be produced microbio logical ly

during the earliest stage of coalification.

The Textbook of Coal Petrology, then, can best be characterized

as a treatise in which the authors are strong in petrology and weak

in geochemistry. If this can be remembered, the volume will make

an excellent reference.
One more point :  I  f ind i t  hard to imagine why the work of  J '  A.

Simon and C. E. Marshall on the strength of coke has not been

cited, or why the fundamental studies on minerals and trace ele-

ments in coal  by T.  Stadnichenko and P. Zubovic d id not  warrant

mention. As references through l974have been listed, key studies

dating back 25 years deserve recognition.

In spite of the weakness of chemistry and geochemistry, I can

recommend this book as a reference and compendium of data and

suggest that it be used in context with the Inlernational Handbook

of Coal Petrograpfty published by the International Committee on

Coal  Petro logy in 1963.

lRvrNG A. Bnrcpn

U.S. Geological SurueY

ANALYTICAL METHODS FOR USE IN GEOCHEMICAL

EXPLORATION By R. E.  Stanton.  John Wi ley and Sons,  Inc. ,

New York,  1976. 54 pages.  $4 50.

The title of this 54-page booklet, Analytical Methods for Use in

Geochemical Exploration, reflects properly its content. Simplified

color imetr ic ,  atomic absorpt ion,  X-ray emission and emission

spectrometric methods are given for those elements which are of

interest  in geochemical  explorat ion.

The author selected these methods for their simplicity in sample

preparation and actual chemical analysis and also for their accept-

able precis ions.  This book is  an updated vers ion of  the 1966

edi t ion,  which deal t  exclusively wi th color imetr ic  analysis.  In th is

edi t ion are included new methods that  are extensively used at  the

present t ime, the atomic absorpt ion technique being most impor-

tant .  For several  e lements,  more than one method is g iven.  A short

chapter on statistics, even though of a general nature, is partic-

u lar ly  wel l - ta i lored for  the mater ia l  in th is book.  The chapter

deal ing wi th color imetr ic  determinat ions of  Bi ,  B,  Mo, Pd,  Pt ,  Th,

Sn, W, and V is  st ra ight forward.  An interest ing chapter on "Cold

Extract ion Methods of  Analysis"  deals wi th extract ion of  As,  Co,

heavy metals,  Pb,  Ni ,  and Zn.  In th is chapter  the author points out

the need for  the occasional  determinat ion of  " the amount of  an

element that  is  readi ly  avai lable rather than,  or  in addi t ion to,  i ts

tota l  content  in. the sample."  Analyses using atomic absorpt ion

techniques are given for  Cd, Co, Cu, Fe,  Pb,  Mn, Ni ,  Te,  Zn,  Ba'

Sr,  Be,  Ca, Cs,  L i ,  Mg, K,  Ru, Na, Au,  Hg, and Ag. The chapter

on X-ray f luorescence descr ibes As,  Se,  Te,  Bi ,  Au,  Pd,  and Pt

determinat ions.  Emission spectroscopy is  only br ief ly  d iscussed.

Analyt ical  procedures are presented in a d isarmingly s imple

fashion.  However,  to perform these analyses in the manner de-

scribed requires some laboratory experience, and for procedures

given for more advanced instrumentation even more experience is

needed. The author indicates that  the color imetr ic  method requires

the least expensive equipment; for other methods more capital

layout  is  needed.
This book,  because of  i ts  pract ical  approach to the analysis of

materials of geochemical interest, should be a useful reference in

laborator ies where analyses of  such mater ia ls are performed.

EUcENE Jenosrwlcs
S mithsonian Ins litution
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GEOCHEMISTRY OF  MOLYBDENUM.  By  I sme t  Uzku r .  Vo l .
12 in the series Clausthaler Hefte zur Lagerstdttenkunde und
Geochemie der mineralischen Rohstoffe. Gebrtider Borntraeger,
Ber l in,  1974. 226 pages,26 f igures,  75 tables.  pr ice DM 120. ( in
Ge rman ) .

This thorough review has more than 700 references, nearly 40
percent  of  which are to papers publ ished dur ing the per iod
1965-19'71.  I t  inc ludes a sect ion on molybdenum minerals (p.
l3-25) and one on t race amounts of  molybdenum in minerals (p
26-66) The geochemical  behavior  of  molybdenum in the mag-
mat ic cycle and in the sedimentary cycle is  d iscussed in detai l .
Al though there are minor lapses,  such as fa i lure to cover most  of
the U.S l i terature on molybdenum in coal ,  the report  is  valuable
and highly recommended

MICHAEL Fr_rrscuBn
U S Geological Suruey

METALLOGENY AND GLOBAL TECTONICS. Edi ted by
Winfred Walker Volume 29 in the series Benchmark papers in
Geology Dowden, Hutchinson and Ross,  Inc. ,  Stroudsburg,
Pennsylvania,  1976 413 pages.  $27.00.

Global  tectonics provides a uni fy ing theme for  many aspects of
geoscience,  and the pract i t ioners of  metal logeny ( that  sub-
discip l ine of  economic geology concerned wi th the or ig in of  metal
deposi ts)  have been among the f i rs t  to jump on the banuwagon.
The select ion of  t rue benchmark papers on the topic is  indeed
di f l rcul t ,  because t ime has not  provided the vantage point  of  a long
basel ine to a id in their  evaluat ion.  I t  is  not  surpr is ing that  g0
percent  of  the benchmark papers chosen were publ ished af ter  I  960.
On the other hand, the intense current  interest  and the wide var ia-
t ion in sources of  mater ia l  wi l l  make any compi lat ion useful  to
geologists,  l ike th is reviewer,  who are t ry ing to copewith a rapid ly
prol i ferat ing l i terature.

By far  the longest  paper,  and the one that  sets the tone for  the
ent i re volume, is  a 35-page referenceless extract  f rom y.  A.  Bi l i -
bin's 25-year-old book, Melallogenic Prouinces and Meta!!ogenic
Epochs,  present ing the phi losophy that  ore deposi ts are integral
parts of  the overal l  geologic environment and that  their  habi tats in

time and space can be deciphered in relation to the systematic
evolut ion of  crustal  rocks.  Many of  the 3 I  benchmark papers are
represented sole ly by abstracts,  pert inent  extracts,  or  even by s ingle
f igures,  a commendable tact ic  in v iew of  the ground to be covered
Except for  a short  ar t ic le by De Launay,  a l l  the papers are in
English A few of the maps from Russian references are not very
clear;  otherwise,  the reproduct ion of  i l lustrat ions and text  is  sat is-
factory.  Only one author,  J  Pereira,  appears on more than a s ingle
paper.

The book presents an unusual  mix of  ar t ic les.  This reviewer has
studied ore deposi ts for  a quarter  of  a century,  making extensive
use of a fine earth-science library, yet almost half the papers were
new to me. The i tems included are c lear ly a personal  choice of  the
edi tor .  Another edi tor ,  any olher edi tor ,  might  wel l  have prepared
a book under the same t i t le  that  dupl icated only a very smal l
f ract ion of  the select ions Most of  the papers present models or
syntheses ofa great  deal  ofother informat ion and may wel l  be of
interest  to petro logists,  s t rat igraphers,  and structural  geologists as
wel l  as to economic geologists.  Signi f icant ly ,  however,  ar t ic les
submitted for the recent symposium M etallogeny and Plate Tecton-
ic. r  (  1976, edi ted by D. F.  Strong) c i ted remarkably few of  Walker 's
choices for "benchmark papers " Thus Metallogeny and Global
Tectonics is  in no sense the comprehensive col lect ion of  cr i t ical
references that  the Benchmark Ser ies Edi tor ,  R.  W Fairbr idge,
advocates In many respects,  the goal  of the ser ies would have been
promoted by adding a selected annotated bib l iography occupying
perhaps l0 percent  of  the pages,  perhaps modeled af ter  J.  D.
Ridge's excel lent  summaries in the AIME's Graton-Sales volumes
pub l i shed  i n  1968 .

I  am pleased to have th is volume on my bookshel f ;  i t  is  an
interest ing,  d iverse,  and unique col lect ion,  and i t  wi l l  not  be dis-
placed by more focused reviews i f  such appear.  Some of  the most
enjoyable aspects of  the volume are the commentar ies by the edi tor
on each group of  papers;  these commentar ies reveal  that ,  though
the publ icat ions of ten seem far  f rom the topic when considered
alone,  they do form part  of  a careful ly  p lanned presenlat ion.

Al though global  tectonics has inf luenced some aspects of  metal-
logeny dramat ical ly ,  the state-of- the-art  appears to be one ofhelp-
ing to locate explorat ion of f ices rather than dr i l l  s i tes.

P. B. Bnnroru, Jn.
U.S Geological Suruey




