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cal state of spectroscopy through much 
of that century was a source of embar- 
rassment for atomistic theorists, but 
then the successful spectral theory of 
the early 20th century reinforced faith 
in a modified atomic hypothesis. 

McGucken strictly limits himself to 
developments occurring during the 19th 

century. This limitation has a number 
of unfortunate consequences. For one, 
it terminates his story just at the point 
where the study of spectra was, owing 
to the new electron atomic models, be- 
coming exciting and profitable for mod- 
ern physics. For another, it distorts the 
role of J. Norman Lockyer and his dis- 
sociation theory of the elementary 
chemical atoms. McGucken makes a 
fine presentation of Lockyer's earlier 

conceptions, which were almost uni- 
versally rejected when Lockyer's al- 
legedly coincident "basic lines" in vari- 
ous elementary spectra proved spuri- 
ous. However, Lockyer's later "en- 
hanced lines," which played a significant 
role in the first successful resolution of 
the spectral puzzle in the early 20th 
century through the work of Niels Bohr 
and Lockyer's younger assistant Alfred 
Fowler, are completely neglected. But 
then these are far from fatal defects. 
At least two of the secondary sources 
listed in McGucken's bibliography 
cover this later period for those who 
are interested. 

C. L. MAIER 
Montieth College, 
Wayne State University, 
Detroit, Michigan 
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Groundwater Hydrology 
Flow through Porous Media. ROGER J. M. 
DE WIEST, Ed. Academic Press, New 
York, 1969. xiv, 530 pp., illus. $22.50. 

This volume is an outgrowth of an 
Institute in Hydrology for College 
Teachers sponsored by the National 
Science Foundation and held at Prince- 
ton University in 1965. The editor has 
included updated, and in some cases 
expanded, versions of those lectures 
dealing with flow of subsurface fluids. 

De Wiest commences with a discus- 
sion of the fundamental principles of 
groundwater flow, presenting major 
governing theories without delving into 
either well mechanics or specific exam- 
ples of flow analysis. Davis follows 
with a thorough review of porosity and 
permeability of natural media. Inclu- 
sion of this material is laudable, for the 
analytical material of the volume can 
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be related to the real world only 
through pertinent data on those physi- 
cal parameters of geologic materials 
which influence fluid flow. Much of the 
material in these two chapters is cov- 
ered in earlier texts by the authors: 
Geohydrology (1965) by De Wiest and 
Hydrogeology (1966) by Davis and De 
Wiest. Nevertheless, their inclusion is 
welcomed, for they serve as an intro- 
ductory and unifying background for 
ensuing chapters. 

Rumer discusses the hydrodynamics 
of resistance in chapter 3, developing a 
macroscopic force-balance equation 
which is shown to transform to Darcy's 
law for low velocities. A truncated ver- 
sion of the series expression for re- 
sistance coefficient is comparable to 
the "Forchheimer equation." The spe- 
cial problem of upward flow and fluidi- 
zation is also analyzed. In each case re- 
sistance is related to permeability, 
Reynolds number, and parameters de- 
pendent upon the geometry of pore 
systems or on physical properties of 
fluids and particles. 

Bear presents in chapter 4 ?a clear, 
concise summary of hydrodynamic dis- 
persion, followed by comparative de- 
scription of the principal theories of 
dispersion, discussion of dispersion pa- 
rameters (dispersivity, coefficient of dis- 
persion, relation of permeability to dis- 
persion), and solution of the differential 
equation of dispersion for various ini- 
tial and boundary conditions. Decay 
and adsorption of transported chemical 
species are considered. Solved prob- 
lems illustrate application of developed 
theory. Simpson (chapter 5) follows 
with a shorter discussion of the role of 
molecular diffusivity of chemical spe- 
cies in longitudinal dispersion as a 
function of flow velocity. 

Chapters 6 (Swartzendruber) and 7 
(Dicker) deal with unsaturated flow and 
transient free-surface flow through 
porous media. Dicker introduces a re- 
vision of classical theory which removes 
a heretofore undiscovered mathemati- 
cal anomaly in the derivation. Chapter 
8 (Verruijt) discusses elastic storage 
properties of aquifers in terms of the 
Biot theory that geologic materials act 
as perfectly elastic materials which 
may undergo three-dimensional consoli- 
dation. Biot's theory is shown to re- 
duce to Jacob's theory, assuming only 
vertical deformations. 

Chapters 9 and 10 deal with mathe- 
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tor for incompressible homogeneous 
fluids that obey Laplace equations of 
the type V2- = 0 and for inhomo- 
geneous situations that fit equations of 
the type V2'f = G. De Wiest expounds 
the role of Green's functions in solving 
partial differential equations for given 
boundary and initial conditions. The 
final chapter (Morel-Seytoux) intro- 
duces the groundwater hydrologist to 
subsurface two-phase flow, primarily 
in terms of the immiscible liquids water 
and oil. 

Although important to groundwater 
hydrology, the topics covered for the 
most part do not warrant full volumes, 
and existing advanced texts do not deal 
with them in the depth and breadth of 
this volume. Consequently, the book 
seems well suited to be a reference or 
text for an advanced graduate course in 
groundwater hydrology, particularly if 
the course approach is to consider in- 
dividual problems. It is recommended 
reading for practicing groundwater 
hydrologists and will find use as a 
standard reference work for some years 
to come. Some might consider the vol- 
ume to be worthwhile for Bear's discus- 
sion alone, which fills a long-felt need 
for a comprehensive discussion of hy- 
drodynamic dispersion. 

GILBERT F. COCHRAN 
JOHN V. A. SHARP 

Center for Water Resources Research, 
Desert Research Institute, 
University of Nevada, Reno 
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