away from a review style and discuss his
own ideas in any detail.

Murdock’s reviews are comprehensive
and well balanced, as one would expect
from someone who has produced a stream
of interesting and relevant experimental
papers. For each of his three basic types of
memory (item, association, and order),
models with mathematically simple prop-
erties are compared to see which best ac-
counts for the standard sort of human ex-
perimental evidence that can be related to
them; much stress is placed on the ade-
quacy of mathematical predictions. Mem-
ory is viewed as being homogeneous; it is
implicitly assumed, for instance, that all
types of association operate similarly, so
that to associate a name with a face in-
volves basically the same sort of mecha-
nism as to learn that one concept is super-
ordinate to another.

Murdock makes this assumption of ho-
mogeneity explicit in considering the rela-
tion between short-term and long-term
memory. Thus the short-term memory sit-
uation is studied as a simple means of un-
derstanding long-term memory. This ap-
proach depends crucially on the incorrect-
ness of the commonly held view that in
some respects short-term memory is the
more complex situation because it involves
additional specific mechanisms whose con-
tribution can be ignored in long-term re-
tention. Murdock presents only very terse
arguments against this view; they involve
supposed contradictions between estimates
of the capacity of primary memory and the
way total displacement of even relatively
unprocessed information does not occur.
In my opinion Murdock’s arguments are
not conclusive. For instance, his arguments
about capacity, even when they appear to
relate to the same short-term memory sys-
tem, ignore the very different retrieval de-
mands of different tasks. Moreover, he ig-
nores the considerable amount of evidence
for differing properties of different systems
and the neuropsychological evidence that
they can be differentially localized ana-
tomically.

In his final chapter, Murdock describes
three models of his own, that memories are
stored as on a temporally organized con-
veyor belt, that retention of associations
fluctuates in an all-or-none manner, and
that serial-order information is retained by
a type of nesting model. The plausibility of
the first two seems to rest only on their in-
herent a priori simplicity and on their
rough quantitative fit with data. They re-
ceive no convincing experimental support,
nor are they a part of any overall func-
tional model of brain organization. The
third model, stemming from the famous
Lashley serial-order problem, seems more
interesting. Perhaps if the arguments for
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these models had been extended a more
convincing case could have been made.

For its mass of well-organized informa-
tion the book is essential reading for a
graduate student beginning research in the
field. It fails, however, to present a com-
pelling new theoretical perspective. Mur-
dock believes his overall approach to be
correct because human memory research
has reached the stage of the “‘collection
and documentation of empirical findings
and relationships of reasonable reliability
and generality.” Unfortunately for this
pre-Kuhnian view, the same statement
could have been made in a book written in
19535, but there would be little overlap be-
tween the two books.

TiM SHALLICE

Psychology Department,
National Hospital for Nervous
Diseases, London, England

Transport Phenomena

Transport Phenomena in Aqueous Solutions.
TiBorR ERDEY-GRUZ. Translated from the
Hungarian by I. Ruff. Halsted (Wiley),
New York, 1974.512 pp., illus. $37.50.

This book presents the rich variety of
data on and molecular models of transport
phenomena in aqueous solutions from the
point of view of one who shared an era in
the development of the field with such gi-
ants as Debye and Onsager. The transport
phenomena treated are viscosity, diffusion,
and electrolytic conduction. The style of
presentation is that of a comprehensive re-
view article that offers the reader a broad
sampling of data and models based, in the
main, on concepts of activated-state theory
or hydrodynamics applied to molecular di-
mensions. Those who have dealt with
Harned and Owens will find the phenome-
nology familiar but generally less replete
with mathematical detail, more readable,
and augmented with welcome qualitative
molecular interpretation. These highly use-
ful, physically clear, but qualitative con-
cepts are supplemented with references to
more recent, potentially quantitative, de-
velopments based upon equilibrium statis-
tical mechanics, Kubo’s formulation of
transport phenomena, and synthetic data
from molecular dynamics calculations.
However, serious effort to explain or eval-
uate these newer methods and results is no-
tably absent.

An introductory chapter on the struc-
ture of liquids gives appropriate emphasis
to the unique structural features of water.
This chapter reduces the host of data, cal-
culations, models, and conjectures that the
complexity and importance of this subject
elicit to a concise, readable, and remark-

ably neutral survey of the concepts that
form an essential part of the classic notions
of the molecular mechanisms of transport
in aqueous solutions.

The chapter on viscosity presents the
contributions of activated-state and free-
volume theory for pure and solvent and
electrolyte systems through the comments,
data, and interpretations of an appropriate
cross section of workers in the field. A
more extensive chapter on diffusion deftly
deals with the more apparent than real, but
often irritating, complexities of various
frames of reference in multicomponent
systems, reviews activated-state theory as
well as less renowned theories, and clearly
presents the Onsager relations. Examples
of data and analysis of multicomponent
and electrolyte solutions are interwoven
into an illustration of the kind of empirical
physical and chemical information that
one may derive from diffusion measure-
ments. Extraction of molecular informa-
tion relevant to, say, hydration of ions
stands revealed as a painfully qualitative
step in the context of the kind of models
that fall within the scope of this work. As is
not always the case in presentations of the
subject, the notation, format, and exposi-
tional skill of the author succeed in giving
a view of the forest as well as the trees.

The chapter on electrolytic conduction
uses much the same format but includes
more illustration in the form of discussion
of experimental data. Here again the phys-
ical motivation behind corrections to
Stokes’s law and the fundamentals of the
Debye-Hiickel-Onsager treatment of con-
duction are presented clearly, along with
pertinent discussion of molecular models
such as the special mechanisms of con-
duction available to protons by means of
exchange reactions. Effects derivable from
mixed solvents, as well as the host of
named effects (the Wein effect, for ex-
ample), are also described and illustrated.
A substantial appendix of almost 100
pages develops the ramifications of Debye-
Hiickel theory and gives considerable at-
tention to the notion of hydration shells as
revealed by various experimental tech-
niques. Again classic methods are clearly,
faithfully, and interestingly presented, but
more recent and definitive results, such as
have been obtained from nuclear magnetic
resonance, receive scant attention.

This book summarizes the results of a
great era in the investigation of transport
phenomena. It is a convenient, author-
itative, and readable reference work, but it
is not designed to explain or to stimulate
current work at the forefront of the field.

D. C. DoucGLAss
Bell Telephone Laboratories,
Murray Hill,
New Jersey
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