
discussed not as  a structural entity but as 
a statistical relationship between the sev- 
eral protein complexes of the electron 
transport chain embedded in the nonrigid 
lipid matrix. These goals are farsighted 
and worth remembering but difficult to 
achieve because pertinent ideas and data 
are just emerging. In general, the authors 
address the theme of molecular mecha- 
nisms as  well as the present literature 
allows. There 1s a fairly common consen- 
sus among them that the general tenets 
of the chemiosmotic framework for 
membrane energy transduction first laid 
down by Mitchell are now well estab- 
lished but that many of the chemical 
details are not yet understood. 

A paper by Cox and Olsen on the 
organization of the electron transport 
chain in the thylakoid membrane is valu- 
able because it is one of few reviews 
currently available that begins to deal 
with the issue of protein mobility and, in 
particular, with the transfer of electrons 
over large distances from photosystem I1 
to the stromal membranes enriched in 
photosystem I.  

Prince, O'Keefe, and Dutton summa- 
rize the data and ideas concerning the 
pathway and physical-chemical mecha- 
nisms of electron transport and proton 
translocation in the cyclic electron trans- 
port pathway of bacterial chromato- 
phores. They discuss models to describe 
behavior of the components in the ubi- 
quinone-cytochrome c2 oxidoreductase. 
As they point out, making such models 
illustrates very well the difficulty of 
translating the general ideas of the che- 
miosmotic hypothesis into specific 
chemical mechanisms of transmembrane 
electron transport and proton transloca- 
tion. A paper by Malkin provides a dis- 
cussion of some analogous facets of the 
chloroplast electron transport chain. 

Papers by Nelson and by Schlodder et 
al. provide a fine, up-to-date qualitative 
and quantitative discussion of the trans- 
duction of the H +  electrochemical po- 
tential to  ATP synthesis. Schlodder et al. 
discuss the problem of coupling and those 
of reversibdity, kinetics, energi~at ion,  
and conformational-chemical changes in 
admirable detail. These two papers, 
along with a paper containing informa- 
tion on secondary structure by Sebald 
and Hoppe in volume 12 of Current 
Topics in Bioenergetics, can provide an 
up-to-date perspective on molecular de- 
tails concerning the chloroplast coupling 
factor. Perhaps because of lack of space, 
Schlodder et al. do not discuss caveats 
that exist in the literature concerning the 
use of fluorescence quenching of 9-ami- 
no acridine as a probe of the transmem- 

brane pH and the carotenoid band shift 
as a probe of transmembrane potential. 
A guide to the literature on this subject 
can be found in the book in a paper by 
Baltscheffsky et al. 

The hope is expressed in the preface 
that the book could be used by advanced 
undergraduates and nonspecialists, a 
goal rarely achieved in multiauthor 
"topics" volumes. In the opinion of the 
reviewer, nonspecialists would find it 
difficult to follow most of the discussion 
in the book. It is, however, highly rec- 
ommended for research workers in the 
fields of photosynthetic energy transduc- 
tion, oxidative phosphorylation, and bio- 
energetics. It also can and should be  
used as  a source of material by teachers 
of graduate courses in photosynthesis 
and bioenergetics. 

W. A. CRAMER 
Department of Biological Sciences, 
Purdue University, 
West Lafayette, Indiana 47907 

Igneous Petrology 

Igneous Rocks of the British Isles. D.  S .  SUTH- 
ERLAND, Ed. Wiley-Interscience, New York, 
1982. xvi, 646 pp., illus. $132. 

Hadrian's Wall is built of (and on) the 
quartz dolerite of the Great Whin Sill, 
which occupies 12 different horizons of 
Carboniferous rocks across northern En- 
gland; the Giant's Causeway of County 
Antrim displays the hexagonal cooling 
columns of the Tertiary Causeway tho- 
leiite basalt; the Ordovician Borrowdale 
volcanics of the Lake District have been 
mapped in at  least 26 different units; the 
volcan~c centers and dike swarms of the 
famous Tertiary Province form the en- 
chanted isles of Skye, Mull, Arran, Ard- 
namurchan, and Rhum in the Hebrides. 
Igneous rocks such as these account for 
a substantial portion of the scenery and 
history, both geologic and human, of the 
British Isles. 

In response to such splendors of na- 
ture, British scholars played a central 
role in the development of modern geolo- 
gy and petrology: Hutton with his unifor- 
mitarianism; Nicol with his polarizing 
prism; Sorby with thin sections of rocks 
for microscopic study in polarized light; 
and in this century Holmes with his time 
scale, Read who hoped to have seen the 
most rocks, Bailey and the other "Mull 
authors" with their magma types, Tilley, 
Wager, Brown, O'Hara and others who 
elucidated the fractional crystallization 
and mixing of basic and ultrabasic mag- 

mas, and Moorbath and others who aD- 
plied isotopic analyses toward the reso- 
lution of petrologic problems. Amid this 
wealth of native talent, only a few inter- 
lopers stand out as  contributors to Brit- 
ish petrology: Bowen of Washington for 
his strenuous and revolutionary applica- 
tion of the principles of phase equilibria 
to the evolution of Hebridean magmas, 
and more recently Taylor and Forester 
of Pasadena for their stable isotope stud- 
ies of how Hebridean and other magmas 
interacted with their surroundings. 

In short, the igneous rocks of the 
British Isles have themselves played a 
major role in the evolufion of petrologic 
thinking, and they continue to do so. 
Hence the justification for such a de- 
scriptive book as this, many years in 
preparation by 37 authors. The main part 
of the book is a compressed field guide, 
arranged in chronological order and by 
district from the 3-billion-year-old Pre- 
cambrian remnants to  the 60-million- 
year-old Tertiary Province, all set out 
insofar as  possible in the context of 
modern plate tectonics. A remarkable 
appendix describes the rocks petro- 
graphically with photomicrographs and 
drawings to illustrate textures. The hand 
of a respected and durable civil service, 
in the form of the Institute of Geological 
Sciences (IGS), is strongly evident in 
these descriptions of classic rocks. 
Chemical analyses and geochronology 
are given in other appendixes. Geochem- 
istry and magma genesis are only briefly 
summarized in the main body of the text 
except in regard to the Tertiary Prov- 
ince, a foremost battleground for the 
testing of hypotheses on magma types, 
layered intrusions, magma mixing and 
unmixing, crustal and mantle melting, 
and hydrothermal metamorphism. The 
part of the book on the Tertiary Province 
contains an overview by G. M. Brown, 
who is currently director of IGS, and a 
chapter on magma genesis by R. N. 
Thompson, a leader among the new gen- 
eration of warriors. 

This is clearly a reference book, but in 
view of the classic thoroughness with 
which these important rocks have beep 
studied, it is also inescapably a teaching 
resource that should be familiar territory 
to any aspirant in the field of igneous 
petrology. Old hands will renew ac- 
quaintance with the peridotite of The 
Lizard, the granites of Donegal, and the 
classic exposures of the Hebrides. They 
will re-encounter and perhaps better un- 
derstand the rocks benmoreite and mu- 
gearite and learn to recognize the Skye 
Main Lava Series and the newer magma 
types such as  Fairy Bridge and Preshal 
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Mohr. (If these names sound like Gaelic 
or worse to  the nonspecialist, it may be 
said in their defense that they represent 
things no more outlandish or  less tangi- 
ble than the elementary particles of 
physics. Whether o r  not they are more 
chaotic remalns to  be seen.) People look- 
ing for new ideas o r  new fields to con- 
quer will find that almost none of the 
famous controversies on the origins of 
these rocks have been firmly resolved. 
There is still plenty to do, as this book 
helps to show. But a great deal has been 
done. Hadrian would have liked what 
underlies and makes up the wall he never 
saw. 

S. A. MORSE 
Department of Geology and 
Geography, University of 
Massachusetts, Amherst 01003 

The Moon 

Planetary Science. A Lunar Perspective. Sru-  
ART ROSS TAYLOR. Lunar and Planetary Insti- 
tute, Houston, 1982. xx ,  482 pp. ,  illus. $39.95. 

This is the third book concerning the 
moon written by Taylor. Each book has 
sought to provide a synthesis of knowl- 
edge at an appropriate point in time: 
following the historic Apollo 11 mission; 
following study of samples returned by 
the last Apollo flight; and, now, during a 
hiatus in planetary exploration. The au- 
thor properly takes the view that our 
understanding of the moon is central to 
the interpretation of remotely sensed 
data obtained for other planets and satel- 
lites. 

The book deals with the geology, geo- 
physics, and geochemistry of the moon. 
The treatment is generally laudable al- 
though, by the author's own admission, 
it is biased toward geochemistry. The 
origin of the moon is concluded to be in 
accord with the double planet hypothe- 
sis; the capture hypothesis is dismissed, 
and the fission hypothesis is ruled out for 
a number of reasons. This discussion is 
perhaps the least balanced in the book. 
The evidence of a magma ocean essen- 
tially contemporaneous with accretion is 
very strong, and the author makes a case 
for melting of the whole moon. The 
primary differentiation of the moon into 
crust, mantle, and core (?) occurred dur- 
ing solidification of the magma ocean. 
The origin of enigmatic KREEP remains 
obscure but must also be related to the 
magma ocean. Petrogenesis of mare ba- 
salts is complex but is broadly consistent 
with the remelting of mafic magma ocean 
cumulates. All of these events have been 

obscured to a greater o r  lesser degree by 
intense cratering events. The moon has 
been geologically quiescent for three bil- 
lion years. 

The author points out that in some 
ways our understanding of the moon 
exceeds our understanding of earth be- 
cause of the moon's small size and rela- 
tively simple geologic history. However, 
in practical terms our knowledge of the 
moon is pathetically inadequate. We lack 
even a low spatial resolut~on global geo- 
chemical and. geophysical map of the 
moon. We lack photographic images of 
the lunar poles. We have not sampled the 
most typical lunar terraln. The possibill- 
ty of a lunar base has been raised, yet we 
could not sensibly decide on a site for 
such a base given our current knowledge 
of the moon. 

Overall, the book presents a scholarly 
synthesis of lunar science in late 1981. I 
know of no other book in which this task 
has been attempted. The book is emi- 
nently readable and is largely free of 
typograph~cal errors. Earth and plane- 
tary scientists with even a casual interest 
in the moon will benefit from reading it. 

MICHAEL J .  DRAKE 
Lunar and Planetary Laboratory, 
University of Arizona, 
Tucson 85721 
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