
courage the present generation to return to 
these old problems with the new, powerfbl 
techniques of modern biological research. 
But despite Hamburger's efforts to reformu- 
late and clarify the major concepts of experi- 
mental embryology, I am left with the im- 
pression that the molecular-cellular-develop- 
mental biologist will feel that the time is not 
yet right for an all-out assault on embryonic 
induction. 

JAN A. WITKOWSKI 
Banbury Center, 

Cold Spring Harbor Laboratory, 
Cold Spring Harbor, NY 1 1  724 

Volcanic Rocks 

Mantle Xenoliths. PETER H. NIXON, Ed. Wiley- 
Interscience, New York, 1987. xviii, 844 pp., 
illus., + plates. $215. 

The mantle comprises most of the earth's 
volume and mass. It is the source region of 
almost all the earth's volcanic activity, and 
its convection provides the driving energy 
for plate motions on the earth's surface. 
However, our knowledge of the mantle is 
limited by its remoteness. Some aspects of 
mantle composition can be inferred from the 
chemistry of volcanic rocks formed by par- 
tial melting within the mantle, but this does 
not tell us about the variety of rock types 
present, their mineralogy, or their interrela- 
tionships. The only samples of mantle rock 
to which we have access are alpine perido- 
tites (fragments of uppermost mantle em- 
placed in the crust tectonically) and mantle 
xenoliths (inclusions) brought rapidly to the 
surface by volcanic eruptions. 

Mantle Xenoliths is an ambitious attempt 
to summarize our current knowledge of 
mantle petrology and the processes that 
control its structure and evolution. The 
book is divided into two main parts. The 
first presents descriptions of xenolith local- 
ities grouped by regions, and the second 
consists of topical studies related to xeno- 
liths. The latter include reviews of specific 
suites or occurrences, summaries of particu- 
lar techniques useful in mantle petrology 
and the data derived from them, and papers 
that review what has been learned about 
mantle processes by the application of these 
methods to different xenolith assemblages. 

Part 1 is the first comprehensive summary 
of all xenolith localities that have been stud- 
ied to date. Nixon has brought together 26 
papers that summarize existing (and in some 
cases previously unpublished) data on each 
major xenolith province. Most of the chap- 
ters in this section are well written and 
informative, although some areas for which 
extensive data exist (for example, the west- 

ern United States) are not as well covered as 
others. Some other areas, such as Greenland 
and South America, either lack important 
xenolith localities or have not been studied 
in detail; these papers (Scott-Smith; Meyer 
and Svisero) are necessarily brief. The chap- 
ters on xenoliths from Italy (Morten), cen- 
tral France (Downes), eastern China (Cao 
and Zhu), southern Africa (Nixon), India 
(Ganguly and Bhattacharya), and eastern 
Australia (O'Reilly and Griffin) stand out as 
excellent contributions. Also of particular 
interest to mantle petrologists are the papers 
that deal with mantle xenoliths from areas 
underlain by oceanic crust, such as Hawaii 
(Sen) and the Ontong Java plateau (Nixon 
and Neal). These chapters provide insight 
into the differences between suboceanic man- 
tle and that underlying continental crust. 

Part 2 is largely a review of previously 
published ideas. Many of the 24 papers in 
this section offer usehl syntheses of current 
thinking on topics in mantle petrology such 
as pressure-temperature calculations on 
mantle phase assemblages (Finnerty and 
Boyd), magnetic properties of the mantle 
(Wasilewski), megacrysts in kimberlites and 
basalts (Schulze), the redox state of the 
mantle (Arculus and Delano), and diamonds 
(Harris; Meyer). Other papers deal with 
more specific topics, such as textural evi- 
dence for the formation of garnet lherzolite 
from harzburgite by exsolution (Cox, 
Smith, and Beswetherick), the size and dis- 
tribution of asthenospheric diapirs beneath 
central France (Nicolas, Lucazeau, and Bay- 
er), and compositional heterogeneities in a 
high-temperature lherzolite nodule (Smith 
and Boyd). 

A major theme in part 2 is mantle metaso- 
matism: the enrichment of refractory mantle 
lithologies in volatile-rich phases and in 
other components required to form basaltic 
magmas. This topic is central to current 
debates about the origin of magma and the 
evolution of the mantle. Important ques- 
tions addressed in these papers deal with the 
scale of metasomatic processes and the tim- 
ing of enrichments relative to volcanic activ- 
ity: Is metasomatism regional in extent or 
confined to magma-saturated wallrock in 
wnes adjacent to volcanic conduits? Does 
metasomatism precede volcanic activity and 
provide the additional components neces- 
sary to form magma, or does it result from 
the localized intrusions of magma derived 
from deeper in the mantle? These questions 
are addressed by Wyllie ("Metasomatism 
and fluid generation in mantle xenoliths"), 
who presents experimental data to show that 
a separate volatile phase cannot exist at 
depths between 120 and 260 kilometers 
because volatiles in this region will be dis- 
solved in a melt phase. Above 120 kilome- 

ters, however, regional metasomatism may 
occur when volatiles exsolve from the crys- 
tallizing melts. 

Chapters by Dawson on MARID suite 
xenoliths, Lloyd and others on regional K- 
metasomatism in east Africa, O'Reilly on 
volatile-rich xenoliths from east Australia, 
and Haggerty on metasomatic titanate min- 
erals deal with the question of metasoma- 
tism directly by examining xenolith suites 
that exhibit textural or mineralogical evi- 
dence for metasomatic enrichment. These 
studies reach conflicting conclusions on 
whether or not the metasomatism is regional 
or local in extent; this reflects the general 
lack of agreement by petrologists on this 
topic. Dawson argues forcefully that the 
textural characteristics of MARID suite xe- 
noliths require that they form by the crystal- 
lization of magma in dikes and veins. Rare 
composite xenoliths show that these veins 
intrude peridotite and have metasomatically 
enriched their wallrock by the infiltration of 
volatile-rich magma. In contrast, Lloyd and 
his group suggest that enriched xenoliths 
from east Africa were formed by metasoma- 
tism on a regional scale, based on the pres- 
ence of relict strained olivines in pyroxene- 
rich xenoliths. They conclude that this en- 
riched mantle then melted to form the host 
lavas, which are characterized by extreme 
LIL (large ion lithophile) and LREE (light 
rare earth element) enrichments. 

These contrasting conclusions can be rec- 
onciled, however. O'Reilly compares xeno- 
lith suites from alkaline volcanic fields in east 
Australia with the isotopic composition of 
the host lavas and finds that lavas enriched 
in the heavy isotopes of strontium and neo- 
dymium are also characterized by modal 
enrichment of the xenolith suite. She notes 
that although these xenoliths are heteroge- 
neous on a scale of centimeters, their mantle 
source region would be homogeneous at the 
larger scale (kilometers) sampled by melting 
events. More work of this nature is needed. 

This book includes features that will be 
appreciated by both casual readers and expe- 
rienced petrologists: a glossary for sorting 
out esoteric rock names, jargon, and the 
plethora of "types" and "groups" that 
plague mantle petrology; a compendium of 
every known xenolith locality, grouped by 
region, with data on lithic assemblages, age 
of emplacement, and host rock types; and, 
perhaps most usehl of all, 72 pages of 
combined references. In addition, the lavish 
color plates throughout the volume illus- 
trate clearly minerals and textures that are 
indistinguishable in black-and-white photo- 
graphs. 

This book is not designed for the reader 
with a passing interest in earth science. It 
will appeal most to students who desire a 
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comprehensive introduction to mantle pe- 
trology and processes and to petrologists 
and geochemists who work on mantle-de- 
rived rocks or magmas. Although Mantle 
Xenoliths does have shortcomings (for exam- 
ple, the coverage of eclogite xenoliths is 
weak, and there is virtually no discussion of 
alpine-type peridotite massifs), it will un- 
doubtedly prove a valuable resource to any- 
one who works on mantle-derived rocks. It 
brings together in one volume a vast array of 
data and ideas on mantle xenoliths and will 
serve as a springboard for future research on 
these fascinating rocks. 

JOHN W. SHERVAIS 
Depamnent of Geological Sciences, 

University of South Carolina, 
Columbia, SC 29208 
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