
The mammals are discussed species 
by species, with the taxonomic, histori- 
cal, and biological data that are avail- 
able. These are scanty in some cases, 
plentiful in others. Attention is given 
to interactions between species, changes 
in habits, responses to and effects on 
the new environment, and economic 
significance. There follows a section on 
"Some perspectives in Hawaiian mam- 
malogy," dealing with such special 
topics as Hawaiian names for mam- 
mals, mammals in crafts and art, 
whales and dolphins, biological aspects 
of the rodents, diseases and parasites, 
current introductions, the fate of Ka- 
hoolawe, and the Leeward archipelago. 
It is surprising that, despite the limited 
fauna and the general lack of interest 
in it until recent years, the author has 
assembled in the last section a bibli- 
ography of 86 pages with 771 an- 
notated references bearing on the sub- 
ject. An adequate index completes this 
interesting and informative volume, 
published in observance of the 80th an- 
niversary of the founding of the Ber- 
nice P. Bishop Museum in 1889. 

RICHARD H. MANVILLE 
Bureau of Sport Fisheries and Wildlife, 
Washington, D.C. 
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sults. G. EGLINTON and M. T. J. MUR- 
PHY, Eds. Springer-Verlag, New York, 
1969. xxiv + 828 pp., illus. $49. 

Sedimentary rocks contain the earth's 
largest pool of organic compounds; 1 

percent of a typical sediment consists 
of an immensely complex assemblage 
of compounds that reflect both earlier 
life and the slow but powerful chemical 
reactions in the subsurface. Organic 
geochemistry is the study of this ma- 
terial and the interpretation of its struc- 
ture in terms of the processes that 

shaped it. 
The size of the present book, the 

number of contributors, and the qual- 
ity of the papers mirror the present 
state and the healthy growth of the 
field. Organic geochemistry has grown 
under three different stimuli: academic 
curiosity, petroleum research, and prep- 
aration for extraterrestrial sampling. 
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Yet only two of the 31 chapters have 
been contributed by scientists in the 
oil industry. A large fraction of 
the industrial effort during a quarter 
century remains classified and lost to 
science. 
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The papers fall into four groups: on 
methods, on geological processes, on 
inventory of compounds, and on spe- 
cific geological situations. The meth- 
ods section emphasizes the modern 
tools, especially mass spectrometry. 
Some chapters could be more effective; 
the short section on gas chromatog- 
raphy is too elementary, with only two 
pages on geochemical use. Some state- 
ments are painfully misleading: "Pesti- 
cide grade solvents are contamination 
free" (p. 77). 

The section on geological processes 
should be valuable for chemists enter- 
ing the field; I regret that the vital 
chapter "Organic matter in sediments" 
was not expanded beyond a brief out- 
line and five references. The inventory 
of compounds and the analysis of geo- 
logical situations reflect the uneven pen- 
etration of the field by modern tech- 
niques; these are applied to small mole- 
cules but have had little impact on the 
study of humic acids, coal, and kero- 
gen. The imbalance is great; we are 
ignorant about the structures of most 
sedimentary organic compounds. 

Organic reactions in sediments are 
incredibly complex. A single biochem- 
ical may be converted into many 
thousands of different compounds. We 
will not understand the origin of oil, 
coal, and kerogen until we understand 
the reactions that occur in sediments. 
Yet, a single chapter of the book dis- 
cusses some possible reactions, and the 
excellent subject index has no entries 
for equilibrium, mechanism, radical, or 
reaction. 

We miss some subjects that might 
be covered in a future addition to this 
book: history and development of 
thoughts, areas of controversy, pitfalls 
in research and interpretation (mete- 
orites!), trends and needs for future 
growth, links and contrasts between in- 

organic and organic geochemistry, and 
applications. Organic geochemistry does 
have applications, most obviously in 

petroleum exploration, and also in 

oceanography, public health, and pollu- 
tion research, a subject that need not 
have been covered by a tendentious 
poem, as it is in this book. 

On the whole this is an excellent 
book, a good reflection of the state of 
the art, in spite of three years' produc- 
tion time, and useful to students and 
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specialists; but not an imaginative out- 
look into the future, and with a price 
tag that may limit the market. 
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A Solid 

Physics of Ice. Proceedings of an interna- 
tional symposium, Munich, Sept. 1968. 
NIKOLAUS RIEHL, BERNHARD BULLEMER, 
and HERMANN ENGELHARDT, Eds. Plenum, 
New York, 1969. xx + 644 pp., illus. $25. 

Granicher, in his review "Problems 
of the physics of ice," the first of the 
56 papers in this volume, relates a 
story about the visit of a distinguished 
American scientist to his laboratory in 
Zurich. The visitor expressed astonish- 
ment that Grainicher had chosen to 
study ice, a substance about which 
surely everything is known. This vol- 
ume effectively dispels that notion; it 
also catalogs in detail much of the 
recent work on the structure and prop- 
erties of ice, and it emphasizes by 
means of several review articles the 
importance of achieving a thorough 
understanding of ice. 

A group of eight papers covers the 
crystal structure and growth of ice. 
These papers remind us that ordinary 
ice I is only one of at least ten solid 
forms of H20. The others include the 
high pressure ices (II through IX) 
and the metastable cubic ice and vit- 
reous ice that can be formed by con- 

densing water vapor at low tempera- 
tures. Whalley, Hamilton, Kamb, Rabi- 
deau, and others summarize the struc- 
tural conclusions that have emerged 
from their studies of x-ray and neu- 
tron diffraction, infrared and Raman 

spectroscopy, nuclear magnetic reso- 

nance, and dielectric and thermody- 
namic measurements. In all ices studied 
to date, each molecule is hydrogen 
bonded to four near (2.75 to 2.87 A) 
neighbors. Within the limits of the 
measurements, individual H20 mole- 
cules are not deformed from their 
dimensions in the vapor, though hy- 
drogen bonds in some of the ices are 
deformed considerably from the nearly 
linear O-H. . .O bond in ice I. In ice 
IX the departure from linearity is as 

great as 15 degrees. The greater com- 

pactness of the high pressure ices is 
the result of the closer approach of 

non-hydrogen-bonded neighbors; this is 
achieved in most cases through the 

bending of hydrogen bonds. The ices 
differ in the degree of order of the 
orientations of the molecules. In ices 

II, VIII, and IX, the orientations have 
a long-range order, whereas in ices I, 
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A total of 21 papers are grouped 
under the headings Electrical Proper- 
ties and Diffusion and Relaxation Phe- 
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nomena. Many of these are attempts 
to interpret properties such as dielectric 

relaxation, conductivity, self-diffusion, 
and proton spin-lattice relaxation in 
terms of the migration of defects with- 
in the ice I structure. As explained in 
articles by Onsager, Runnels, and 
others, these defects are generally 
viewed as being of three types. The 
first are the orientational defects first 
proposed by Bjerrum to account for 
dielectric polarization and relaxation. 
These are formed when an H20 mole- 
cule rotates about one of its 0-H. . .0 
bonds to create one O-H H-0 bond 
with two intervening hydrogen atoms 
(D-defect) and one 0. . .0 bond with 
no intervening hydrogen atom (L-de- 
fect). Second, there are the ionic de- 
fects that are formed when a molecule 
ionizes to H130+ and OH-. Finally, 
there are interstitial molecules that are 
probably responsible for self-diffusion 
and the spin-lattice relaxation. The de- 
tailed atomic structure of the defects, 
the kinetics of their migration, and the 
relation of the kinetics to observed prop- 
erties are all active topics of research. 

Other subjects discussed at the sym- 
posium include radiation chemistry 
(two papers), mechanical properties 
(seven), lattice dynamics (two), ther- 
mal phenomena (five), glaciology and 
meteorology (six), and hydrogen bond- 

ing (four). The papers on hydrogen 
bonding give a wider scope to the 
volume, and serve as a reminder that 
the chief importance of research on ice 
is that ice is a model substance for the 

study of hydrogen bonds. There are 
as many hydrogen bonds in ice as 
covalent bonds, and whatever can be 
learned about them in this relatively 
simple substance is of enormous help 
in understanding the properties of liquid 
water, biological molecules, and the 
vast number of other compounds that 
contain hydrogen bonds. 

DAVID EISENBERG 
Department of Chemistry and 
Molecular Biology Institute, 
University of California, Los Angeles 

Books Received 

Advances in Librarianship. Vol. 1. Mel- 
vin J. Voigt, Ed. Academic Press, New 
York, 1970. xvi + 296 pp. $15. 

Advances in Organic Geochemistry. 
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