through the ideas of imprinting, ce-
lestial navigation, chemical gradients,
Coriolis force, and continental drift
without finding a solution he is comfort-
able with. He is sure only that random
wandering is “the most preposterous
theory of all.”

As in The Windward Road, Carr’s
climax is a lament for the disappearing
species of sea turtles. His title in this
latest book derives from a statement
of dismay expressed by the Bermuda
Assembly in 1620 at the decay even
then of “so excellent a fishe.” He is
very pessimistic now about the pros-
pects for sea turtles unless much more
is done. He hopes that a technology of
sea-turtle husbandry may be worked
out, and he has begun an Operation
Green Turtle for this very purpose.

ErNEST E. WILLIAMS
Museum of Comparative Zoology,
Harvard University,
Cambridge, Massachusetts

Ore-Forming Fluids

Geochemistry of Hydrothermal Ore De-
posits. HUBERT L.Loyp BarNES, Ed. Holt,
Rinehart and Winston, New York, 1967.
xvi + 670 pp., illus. $19.50.

A very large proportion of the
world’s metallic wealth has been ex-
tracted from mineral deposits precipi-
tated from hot aqueous solutions that
rose through the earth’s crust in a
variety of geologic environments. The
depths and petrological nature of the
sources of the solutions generally are
not known. Many hydrothermal min-
eral deposits are associated in time and
space with igneous activity and crustal
disturbances, and a genetic relation-
ship logically can be inferred. How-
ever, a wide variety of apparently hy-
drothermal deposits show no obvious
relationship to igneous processes, and
their origins have been a subject of
extensive and prolonged dispute.

The 19 contributors to this carefully
edited book have attempted with mod-
erate to considerable success to inform
their readers of some of the problems
posed by hydrothermal ore deposits,
the current status of methods and re-
sults of investigations, and the kinds
of conclusions that may be reached
concerning the origins and natural his-
tories of these deposits. The problems
faced and enumerated by the contribu-
tors, all well-known specialists, range
from the simple to the very complex,
and suggest to the reviewer the kinds
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of problems that might be encountered
by a team of modern scientific investi-
gators attempting to unravel the se-
crets and duplicate the experiments of
an ancient, somewhat deranged alchem-
ist who left behind some of the chemi-
cals and solutions that he used and
created, a few fragmentary scribbled
notations on faded parchment, and an
assortment of battered, corroded pieces
of laboratory ware.

As might be expected, the presenta-
tions vary in depth and skill of ap-
proach, and portions of some treat-
ments are elaborations of the ordinary
or belaborings of the abstruse.

The starting point of all investiga-
tions of ore deposits must be the de-
posits themselves. In spite of their
worldwide distribution, their very di-
verse geologic environments, and times
of origin extending through much of
geologic history, it has long been known
that hydrothermal deposits, wherever
they are found, have many character-
istics in common, There is a general
order in which ore and gangue min-
erals are deposited from the cooling so-
lutions, and chemical interactions be-
tween the solutions and the rock they
invade leave a relatively small number
of distinctive types of alteration min-
eral assemblages and consistent, repeti-
tive patterns of alterations.

By drawing on studies of actual ore
deposits and laboratory investigations
of many kinds and of various degrees
of elegance, and by bringing together
fragmentary data relating to the chem-
istry of aqueous solutions at high tem-
peratures and pressures, the contribu-~
tors have attempted, as far as is possi-
ble, to make a quantitative evaluation
of the composition, density, tempera-
ture, and pressure of the ore-forming
fluids and the kinds and rates of
changes of these variables during a typi-
cal epoch of ore-deposition; but admit-
tedly, and like the ancient alchemist,
they can report only that considerable
and spectacular progress has been made
and that much more investigation will
be required before a detailed, incom-
trovertible characterization of ore-form-
ing fluids becomes possible.

The book probably was not intended
to be nor will it serve well as a text-
book for classroom instruction. Rather
it will and should be considered as
an important, authoritative reference
for students of the genesis of hydro-
thermal mineral deposits.

ERNEST E. WAHLSTROM
Department of Geological Sciences,
University of Colorado, Boulder

Plant Pathology

The Biochemistry and Physiology of In-
fectious Plant Disease. ROBERT N. Goop-
MAN, ZOLTAN KirALY, and MILTON ZAIT-
LIN. Van Nostrand, Princeton, N.J., 1967,
X 4 354 pp., illus. $12.50.

In a discussion of plant diseases to-
day, the student of pathology is im-
mediately aware of the need for an
understanding of the biochemical and
physiological mechanisms of pathogene-
sis. Such information is effectively pre-
sented for the student in this book by
Goodman, Kirdly, and Zaitlin. The au-
thors’ stated purpose is to familiarize
advanced undergraduate and graduate
students with current research on and
concepts of biochemical and physiologi-
cal changes in the host as induced by
the plant pathogen.

The subject matter is presented in a
reasonable manner, beginning with the
infection process and covering photo-
synthesis, respiration, cell wall composi-
tion and metabolism, nitrogen, phenol
and growth-regulator metabolism, vas-
cular transport, and toxins. All but two
chapters (“The infection process” and
“Toxins”) present the biochemistry and
physiology of the healthy plant in a
condensed form, followed by individual
consideration of host-induced altera-
tions initiated by viral, bacterial, and
fungal pathogens. About equal atten-
tion is given to each of the pathogens.
The collating of material from three
authors has been very well executed,
so that transition from sections dealing
with metabolism in the healthy plant
to those concerned with the altered
condition in the diseased plant is
smooth.

The authors have succeeded in pre-
paring a text that will fill the need of
the graduate student and, for that mat-
ter, one that may also serve the es-
tablished researcher. Certain important
aspects of host-parasite relations have
been ignored; for example, wound bar-
rier formation and the effects of chill-
ing on the biochemistry and suscepti-
bility of tissues. Some discussions of
cited material are handled by the au-
thors in a conventional manner, with
editorial comments; in others, refer-
ences are given and the subject is termi-
nated without any additional comment.
Perhaps the most serious fault of the
text is created by the general approach
of the authors in including the sec-
tions on general biochemistry at the
beginning of each chapter. It is unlike-
ly that this elementary biochemical
treatment of the healthy plant will be
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