rise to it, could be persuaded by what
Macphail sees as “prima facie evidence” (p.
133). Experiments with other invertebrates
offer Macphail some reason to hope that
“Aplysia may indeed be capable of greater
feats” of learning than have already been
demonstrated (p. 139), but for now there is
only his hope. As to whether the neural
changes produced in Aplysia and Hermis-
senda by paired stimulation are pre- or
postsynaptic, the results for the two animals
are at odds, and it is difficult to disagree
with Macphail’s advice that we “approach
work on mammals with an open mind on
this issue” (p. 156).

The greater part of the book is devoted
to the role of the hippocampus in learning,
various theories of which are generously
(sometimes ludicrously) given the benefit of
every doubt. If recognition is the function
of the hippocampus, why should hippocam-
pal injury reduce the rat’s initial wariness of
novel tastes? The answer is that “all stimuli
appear relatively novel, and genuinely nov-
el stimuli- may therefore not be effectively
classified as novel” (p. 243). If the “place”
cells of a rat register spatial location, why
should they not fire when the rat is wrapped
in a towel? Perhaps the cells become active
only when the rat is “processing informa-
tion concerned with anticipated movement
from one place to another” (p. 267),
which, wrapped in a towel, it would not
be. If a lesion is assumed to disrupt “de-
clarative” memory (“knowing that”) as
distinct from “procedural” memory
(“knowing how”), why should the perfor-
mance of monkeys in an easy (object)
discrimination be impaired while their
performance in a difficult (pattern) dis-
crimination is not? The difhcult discrimi-
nation must have an important procedural
component, as must eyelid conditioning,
which also is unimpaired.

In the end Macphail is bound to admit
that none of the competing theories of hip-
pocampal function comes off very well. The
highly touted mapping theory is clouded by
such facts as that there are many fewer
“place” cells than originally imagined, that
their fields are variable, and that hippocam-
pal injury fails to impair performance in
some spatial tasks while it does impair per-
formance in some nonspatial tasks. The
difficulty for the selective-attention theory,
backed by the absence of latent inhibition in
lesioned animals, is that they show over-
shadowing and blocking as well as impaired
performance in some tasks that make no
obvious demands on selective attention.
The theory that the hippocampus is respon-
sible for “working” or short-term memory, as
distinct from “reference” or long-term mem-
ory, is faced with the same sort of difficulty;
performance in some tasks that do not seem
to require working memory is disrupted by
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hippocampal damage while performance in
some tasks that do seem to require it is not.
(None of the theories makes contact with an
interesting body of data on reward-schedule
effects that Macphail unaccountably ig-
nores.) Macphail takes comfort in the reflec-
tion that, at the very least, “all the major
theories of hippocampal function appeal to
concepts . . . derived from cognitive psy-
chology,” while acknowledging that “it has
proved difficult to specify exactly which
learning tasks engage ‘cognitive’ processes”
(pp. 335-36). The consensus may be no
more, of course, than a product of common
anthropomorphic predilections. Whether
physiological or other techniques are em-
ployed, “doing psychology” fruitfully first of
all requires a disciplined grasp of the subject
that the investigators whose work on a di-
versity of neural tissues Macphail considers
do not often seem to possess.

For all that, The Neuroscience of Animal
Intelligence does put us much in Macphail’s
debt. The innumerable experiments cata-
loged so conveniently are on the whole
worth knowing about, and the questions
posed worth thinking about, despite the
fact that the promised contributions to our
psychological understanding have failed
thus far to materialize.

M. E. Bitterman

Békésy Laboratory of Neurobiology,
University of Hawaii,

Homnolulu, HI 96822, USA
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The Desert’s Past. A Natural Prehistory of the
Great Basin. DONALD K. GRAYSON. Smith-
sonian Institution Press, Washington, DC, 1993.
xx, 356 pp., illus. $44.95 or £34.95.

The Great Basin, a region covering some
165,000 square miles in Nevada and Cali-
fornia that has no river outlet to the ocean,
has long fascinated explorers and scientists
alike. It is a place where climate and cli-
matic changes have directly and visibly
affected the landscape and its inhabitants in
many ways, in some cases quite brutally and
in others rather subtly.

The past few decades have witnessed
intensive exploration of the environmental
history of the Great Basin, with new tech-
nologies and techniques being used. to build
upon earlier work. With this book Grayson
has brought together the results of a wide
variety of investigations in archeology, ge-
ology, paleohydrology, climatology, meteo-
rology, biogeography, dendrochronology,
and history (among other fields) to create
an engrossing description of the region’s
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“Joshua trees in Joshua Flats, eastern Inyo
Mountains, California; sagebrush and rabbit-
brush dominate the understory.” [From The
Desert’s Past]

changing environment during the past
25,000 years.

Grayson begins by identifying several
“Great Basins,” viewed in terms of hydrog-
raphy, physiography, flora, and ethnogra-
phy, respectively. An introduction to the
interactions of the Laurentide Ice Sheet
and the Bering Land Bridge sets the stage
for a discussion of Pleistocene mammals,
extinctions, and early peoples, which is
followed by chapters on the Late Pleis-
tocene lakes, vegetation, and vertebrates of
the Great Basin. The Holocene, or last
10,000 years, is described first climatically
and then archeologically. An intriguing
chapter is included on the demographics,
social dynamics, and archeology of the ill-
fated Donner Party of 1846-—47.

The book provides a particularly useful
overview of the insights gained through
analysis of packrat middens and accelerator—
mass-spectrometer radiocarbon dating over
the past two decades. The remarkably late
appearance of single-leaf pifion pine during
the Holocene, for example, is now under-
stood far better than it was only a few
decades ago. The spotty nature of the
packrat midden record has given rise to a
number of conflicting interpretations, and
Grayson has taken pains to present vary-
ing points of view. He does not, however,
refer to Owen Davis’s model of differential
elevational changes in plant distributions
as a result of orbitally induced insolation
changes (Science 225, 617 [1984]), which
seems highly relevant to his analysis of
Early Holocene biogeography.

The illustrations include many well-re-
produced black-and-white photographs that
enhance the text nicely. The maps, howev-
er, are another matter. Latitudes and longi-
tudes are missing, as are some localities
referred to in the text. Reading the maps
often requires simultaneous use of a table.
Some use of color, or a more effective use of
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patterns, would have helped readers unfa-
miliar with the geographic details of the
Great Basin. Also, inclusion of a few satel-
lite photos would have been appropriate. It
would be helpful for the reader to have at
hand some of the new computer-generated
landform maps and images—for example,
those of Edwards and Batson (U.S. Geol.
Surv. Misc. Inv., Map I-1850 [1990]) and
Thelin and Pike (ibid., Map 1-2206 [1991]).

Its geographic approach and many tables
of data make The Desert’s Past an attractive
candidate for release in CD-ROM form.
Indeed, putting the many types of digital
data being generated by Great Basin re-
searchers into a common format would do a
great deal to enhance the kind of sharing
between disciplines that is so well exempli-
fied by this book.

Grayson clearly has a great love for and
deep understanding of his subject, and
throughout the book he manages to con-
vey a sense of excitement through the
inclusion of odd bits of information about
topics ranging from compelling coprolites
to a lost Manx farthing and the unlikely
immortality of Danny King’s dog. Stylisti-
cally, the book is an interesting (and
successful) hybrid. The informality and
readability of the main text will satisfy the
needs of a general audience. On the other
hand, even active researchers are likely to
find new sources of information in the
more than 1000 references that are packed
into narrative “Notes” sections at the ends
of the chapters. This book will appeal to

“Clovis points” from the Naco site, Arizona,
found among the remains of a mammoth (the
longest measures 4.6 inches). Approximately
11,000 years old, they take their name from the
town of Clovis, New Mexico, where such pro-
jectile points were first found and recognized to
be ancient. [From The Desert's Past, photo-
graph by E. B. Sayles, courtesy of the Arizona
State Museum]

all those interested in the natural history

of the Great Basin and might be useful as

the basis of a course in historical environ-
mental science.

David P. Adam

U.S. Geological Survey,

Menlo Park, CA 94025, USA
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