
terminology a bit frustrating, although 
radio scientists, plasma physicists, and 
astrophysicists should discover some 
subjects of interest. This book does pro- 
vide clear evidence that the investigation 
of the polar magnetosphere continues to 
be as  dynamic as  the region of space 
under study. 

ROBERT L. LYSAK 
School of Physics and Astronomy, 
University of Minnesota, 
Minneapolis 55455 

Sedimentary Processes 

Geochemistry of Sedimentary Ore Deposits. J .  
BARRY MAYNARD. Springer-Verlag, New 
York, 1983. xii, 306 pp., illus. $29.80. 

In many respects this book is a sequel 
to a recent book, Sedimentology of 
Shale by Potter, Maynard, and Pryor, 
also published by Springer-Verlag. Un- 
like the earlier work, however, this book 
focuses on processes of sedimentary ore 
formation, with two principal objec- 
tives-to acquaint sedimentologists with 
sedimentary processes that are often 
best represented in sedimentary ore de- 
posits and to glve greater emphasis to 
aqueous geochemistry in the study of 
sedimentary ore deposits. To  consider 
deposits that do not sensu strict0 have a 
sedimentary origin, the author has ex- 
panded the definition of "sedimentary" 
to include ore deposits hosted by sedi- 
mentary rocks or soils. Though this re- 
definition may appear unconstrained, the 
author has taken care to consider only 
deposits formed at  o r  near the earth's 
surface under low to moderate tempera- 
tures. 

Chapter 1 gives a brief introduction to 
the principles of stable isotope chemis- 
try, thermodynamics, and the applica- 
tions of predominance-area diagrams. 
Subsequent chapters consider sedimen- 
tary deposits of iron, copper and silver, 
aluminum and nickel, manganese, urani- 
um, and iead and zinc and volcanic- 
sedimentary deposits. The types of de- 
posits considered range from those accu- 
mulated at the sediment-water interface 
(for example, iron formations, sedimen- 
tary manganese, and exhalative sedi- 
ment-hosted and volcanic-sedimentary 
sulfide deposits) to those precipitated 
from ground waters (for example, infil- 
trational uranium) and diagenetic fluids 
(for example, copper in sandstone and 
shale) and those formed during tropical 
weathering (for example, aluminum and 
nickel laterites). Deposits of sedimentary 

origin excluded from consideration are 
phosphorites, evaporitic deposits, clas- 
tic-hosted barite, and placers other than 
uranium and gold. 

Most chapters consider the mineral- 
ogy, geochemistry, petrography, and lo- 
cal stratigraphy in turn and end with a 
discussion of genetic theories drawing on 
some of the more extensively studied 
and often most representative deposits 
as  examples. In discussions of deposits 
having minerals of supergene origin (for 
example, iron formations, copper in 
sandstone), a separate section is devoted 
to supergene processes. Likewise, the 
tectonic setting is emphasized for poly- 
metallic volcanic-sedimentary deposits. 
Overall, the treatment of each type of 
deposit is balanced, although the role of 
tectonic processes in the formation of 
exhalative sediment-hosted lead and zinc 
deserves greater consideration. Exten- 
sional tectonism is probably the single 
most important process controlling basin 
formation, the episodic discharge of met- 
alliferous fluids onto the sea floor, and 
ultimately the precipitation and preser- 
vation of lead-zinc sulfide deposits. 

Much emphasis is placed on aqueous 
geochemistry in understanding the man- 
ner in which ore-forming elements are 
transported and precipitated. Reference 
is commonly made to equilibrium rela- 
tionships illustrated with Eh-pH or  activ- 
ity diagrams constructed under a given 
set of conditions. When considering 
some deposits, particularly those formed 
at  or near the earth's surface at low 
temperatures (for example, infiltrational 
uranium, sandstone copper), these dia- 
grams are effective in predicting their 
mineralogy and mineral zonation. The 
higher-temperature (250" to 350°C) hy- 
drothermal systems responsible for the 
formation of exhalative sulfide deposits 
have been modeled by several workers 
in the field but are considered only brief- 
ly here. When lower-temperature ore- 
forming fluids are examined, it is not 
always clear how the initial compositions 
of metalliferous fluids were estimated or 
whether o r  not they are realistic for a 
particular type of deposit. Furthermore, 
because ore formation is commonly a 
dynamic process, the products of which 
overlap in space and time, there are 
inherent difficulties in using static mod- 
els to simulate an ore-forming system. 
The value of this approach is that it 
places constraints on the fluid composi- 
tion and therefore geologic environment 
necessary to generate a particular miner- 
al assemblage. 

The book is clearly and concisely writ- 
ten and well illustrated with figures. Er- 

rors are rare and generally minor with 
the exception of figure 6-2, where the 
wrong figure has been reproduced from 
an earlier publication. References are for 
the most part up to date and a fair 
representation of the literature. When 
describing deposits that were discovered 
tens of years ago, the author very wisely 
cites some of the older papers document- 
ing the geology, mineralogy, and petrog- 
raphy in greater detail. 

The book should prove valuable not 
only to the sedimentologist seeking to 
understand sedimentary processes, but 
also to the economic geologist and geo- 
chemist attempting to unravel the often 
complex processes of sedimentary ore 
formation. 

WAYNE D. GOODFELLOW 
Geological Survey of  Canada, 
Ottawa, Ontario, Canada K I A  OE8 
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