new technology to established industrial
processes of which it is a part, but into
which it does not yet fit in the most
efficient or comfortable way’’ (p. 393).
For example, the storage battery was
used as a buffer as the new electrome-
chanical dynamo was first being intro-
duced into engineering practice. Schal-
lenberg suggests that a buffer technology
often appears during a period of rapid
technological change and later is aban-
doned as the newer technology matures.

JAMES E. BRITTAIN
Department of Social Sciences,
Georgia Institute of Technology,
Atlanta 30332

Botanical History

Botanical Exploration of Southern Africa. An
Illustrated History of Early Botanical Litera-
ture on the Cape Flora. Biographical Ac-
counts of the Leading Plant Collectors and
Their Activities in Southern Africa from the
Days of the East India Company until Modern
Times. MARY GUNN and L. E. Copp. Pub-
lished for the Botanical Research Institute by
Balkema, Cape Town, 1981 (U.S. distributor,
Merrimack Book Service, Salem, N.H.). xvi,
400 pp., illus. $56. Introductory volume to the
Flora of Southern Africa.

After four centuries of scientific study
of plants, the curtain is beginning to
come down on the reconnaissance stages
of botanical exploration, even though
inventories are still under way (and with
a great deal of urgency) in a number of
remote tropical regions. Although Cook
in the late 18th century inaugurated the
age of the modern technical expedition
with elaborate logistic support, botanical
pioneers such as Clusius and Rauwolf
were busy in the field two centuries
earlier. The romantic chronicles of the
adventures of Cook, Humboldt, Wal-
lace, Spruce, and many others have now
been in circulation for over a hundred

years, and in addition to republication of
original journals there are scholarly re-
views on many botanical explorers, such
as William Stearn’s Humboldt, Bon-
pland, Kunth and Tropical American
Botany (Cramer, 1968). However, we do
not yet have a definitive worldwide re-
view of the botanical expeditions of the
16th to 19th centuries. This lack may be
due in part to the balkanization of the
colonial endeavors that provided the
great windfall of riches from abroad to
the botanical centers of Europe, so that
relevant documents are scattered in a
number of languages and often hidden in
governmental archives. Mary Gunn and
L. E. Codd’s volume on the botanical
exploration of South Affrica is of interest
because it will make an important contri-
bution to an eventual synthesis of the
history of botanical exploration.

South Africa happens to be one of the
most interesting theaters of botanical ex-
ploration, because of its extremely rich
flora and its location astride the sea
routes to the Orient that were used in the
16th to 18th centuries. In this book,
Gunn and Codd have organized the sub-
ject matter into two separate parts: a
history of systematic botany as it relates
to South Africa up to the time of Linnae-
us (about 1750), and a dictionary of all
the plant collectors who have worked in
South Africa, from Justus Heurnius in
1624 to botanists still active today.

The section on pre-Linnaean botany
brings together in a coherent account the
history of the interaction between the
plant collectors—many of them Dutch or
with Dutch connections—in South Afri-
ca, colonial administrators, and the pro-
fessional botanists back in Europe. This
section is extensively illustrated with fig-
ures of South African plants and title-
pages or frontispieces of historically im-
portant books. It is unfortunate that
many of these illustrations are printed in
a flat gray tone.

The dictionary of botanists provides a

Illustration of a dried inflores-
cence of Protea neriifolia from
Exoticorum  libri decem by
Charles de I’Ecluse (Clusius).
““Clusius provided a full descrip-
tion of the specimen, which he
referred to as ‘an elegant this-
tle’. . . . It has the distinction of
being the first known botanical
object to have reached Europe
from South Africa.” [From Bo-
tanical Exploration of Southern
Africal

great wealth of biographical information
and should prove of permanent value as
a resource for historians of science. For
example, over three pages are devoted to
J. F. Drege, including a portrait, a hand-
writing specimen, a detailed itinerary of
his botanical travels, and a discussion of
the disposition of his specimens. Similar-
ly critical and meticulously documented
essays are offered for other leading fig-
ures such as Harry Bolus, W. J. Bur-
chell, William Harvey, C. P. Thunberg,
and C. L. P. Zeyher. A considerable
number of the photographic portraits are
published for the first time. For the bota-
nists of German or French extraction,
the entries in this book may be the first
modern accounts available in English.

Much of the interest of this work re-
sides in the account of the hitherto little-
publicized history of the early botanical
explorers. The termination of the narra-
tive with Linnaeus seems particularly
unfortunate, since it was one of Linnae-
us’s students, Thunberg, who proved to
be the ‘“‘father’’ of South African botany
with his intrepid plant explorations of
1772-1774 and publication of his classic
Flora Capensis (1807-1820), the basis for
all further botanical work in South Afri-
ca. The early cut-off date is partly com-
pensated for by the biographical sketch-
es, but the post-Linnaean botanists are
not placed in historical context as was
done for their predecessors. The authors
have provided a chronological list of
collectors up to 1850, so the reader can
to some extent construct a chronicle of
botanical exploration between 1750 and
1850 by reading the individual dictionary
entries, but for a comprehensive view
one must still consult other works.
Hutchinson (A Botanist in South Africa,
1946) provides a useful survey of perti-
nent literature to 1944, and also an essay
on plant collectors that treats Thunberg
and Burchell (as well as Hutchinson’s
own travels) in considerable detail.
Lighton (Cape Floral Kingdom, 1973),
who curiously is not cited by Gunn and
Codd, gives a popular account with in-
formation on a number of botanists of
the 19th and 20th centuries. A very read-
able account of 20th-century systematic
botany in South Africa is provided by
Dyer (in A. C. Brown, Ed., A History of
Scientific Endeavour in South Africa,
1977).

Within the limitations noted above,
Gunn and Codd have presented an out-
standing documentation of botanical his-
tory; indeed, the cyclopedia of Malay-
sian plant collectors by Van Steenis-
Kruseman (Flora Malesiana, 1950-1974)
is the only other reference work of com-
parable breadth and degree of documen-
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tation. This handsome volume on South
African plant exploration, with the beau-
tiful colored frontispiece drawing of a
baobab by Thomas Baines, will surely
find a permanent and distinguished place
on the bookshelves of both plant system-
atists and historians of science.

GRADY L. WEBSTER
Department of Botany,
University of California,
Davis 95616

Evolution of an Orogenic Belt

Major Structural Zones and Faults of the
Northern Appalachians. Papers from a sympo-
sium, Quebec City, May 1979. P. ST.-JULIEN
and J. BELAND, Eds. Geological Association
of Canada, Waterloo, Ontario, 1982. vi, 280
pp., illus. C$29; to association members,
C$24. Geological Association of Canada Spe-
cial Paper 24.

One of the imposing problems of re-
gional geology is the application of the
plate tectonic paradigm to crustal evolu-
tion in ancient orogenic zones. Recogni-
tion of continent-ocean interfaces within
polydeformed and metamorphosed oro-
genic belt rocks is a typical example.
This is one of the major considerations of
this book. A collection of diverse papers
concerning the tectonic evolution of the
northern Appalachians, the book is
loosely divided into two parts, dealing
with tectonostratigraphic zonation and
with the boundaries and faults within the
belt. The papers are diverse in topic,
data base, and overall geological signifi-
cance. Some, such as an excellent and
detailed synthesis of New England by
Hall and Robinson and a discussion of
the Baie Verte~Brompton line by Wil-
liams and St.-Julien, represent a culmi-
nation of many years of fieldwork.
These, I think, are the major papers in
the book.

Several of the other papers deal with
documentation and delineation of ocean-
ic crust remnants in various parts of
Canada, New England, and the northern
U.S. maritimes. Of note here are papers
on the Taconian line in western New
England by Hatch, the soapstones of
Connecticut Valley and New Hampshire
by Lyons et al., and ophiolite assem-
blages in central western Maine by Bou-
dette. Papers by Ruitenberg and McCut-
cheon and by Fyffe deal with the struc-
tural overprint of three orogenic phases
and the structural evolution of New
Brunswick respectively. Diachronous
impingement of irregular continental
margins during continent-arc collisional
events is discussed by Doolan e al. with
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respect to the Quebec reentrant. Papers
on fault zones, such as those by Rast and
Dickson, Keppie, and Kennedy et al.,
once again highlight a developing scenar-
io in which major structural discontinui-
ties are reactivated through time in oro-
genic belt evolution. A minor comment
is perhaps necessary here regarding the
use of the term ‘‘cataclasite’’ to refer to
mylonite series rocks. Although persist-
ent in North America, this is not current
practice elsewhere.

A paper by Haworth and Miller defin-
ing the subsurface geometry of ophio-
lithic rocks at Notre Dame Bay, New-
foundland, by geophysical techniques il-
lustrates the importance of applying all
facets of geology and geophysics to de-
fine models of tectonic evolution. The
key to the book is the interaction of
mapped geologic relations, lithofacies
variations, structural setting, and meso-
scopic structure in the attempt to recon-
struct the history of the Caledonides.
Controversy will still exist about the
significance of some of these docu-
mented zones and boundaries, and many
questions remain to be answered, but
this volume makes a timely contribution
to our knowledge of this region of the
crust.

In short, the volume will be useful to
workers in the northern Appalachians
and to people interested in Appalachian
tectonics, although it should be pointed
out that the editors also provide a brief
review of the tectonostratigraphic zona-
tion and the associated orogenies. This
enables the uninitiated reader to plunge
straight into the individual papers.

DaviD R. GrRAY
Department of Geological Sciences,
Virginia Polytechnic Institute and
State University, Blacksburg 24060

Books Received

The ABC and XYZ of Bee Culture. An Encyclope-
dia Pertaining to Scientific and Practical Culture of
Bees. A. I. Root. Revised by E. R. Root, H. H.
Root, J. A. Root, and L. R. Goltz. A. I. Root
Company, Medina, Ohio, ed. 38, 1982 (distributor,
gcribncr, New York). viii, 712 pp., illus., + index.

24.95.

Advances in Biochemical Engineering. A. Fiechter,
Ed. Springer-Verlag, New York, 1981 and 1982.
Vol. 19, Reactors and Reactions. viii, 270 pp., illus.
$57.90. Vol. 20, Bioenergy. x, 210 pp., illus. $38.
Vol. 21, Microbes and Engineering Aspects. viii, 230
pp., illus. $39. Vol. 22, Space and Terrestrial Bio-
technology. viii, 230 pp., illus. $39.

Advances in Computers. Vol. 21. Marshall C.
Yovits, Ed. Academic Press, New York, 1982. xvi,
452 pp., illus. $52.

Archaeoastronomy in the Old World. Papers from
a conference, Oxford, Sept. 1981. D. C. Heggie, Ed.
Cambridge University Press, New York, 1982. viii,
280 pp., illus. $37.50. ;

Artificial Intelligence in Medicine. Papers from a
AAAS symposium, Houston, Jan. 1979. Peter Szo-
lovits, Ed. Published for the American Association
for the Advancement of Science by Westview, Boul-
der, Colo., 1982. xvi, 226 pp., illus. $23.50. AAAS
Selected Symposia Series, 51.

Astronomy and Astrophysics Abstracts. Vol. 30,
Literature 1981, Part 2. S. Bohme and eight others,
Eds. Published for Astronomisches Rechen-Institut
by Springer-Verlag, New York, 1982. x, 792 pp. $66.

Astrophysical Cosmology. Proceedings of a study
week, The Vatican, Sept. 1981. H. A. Briick, G. V.
Coyne, and M. S. Longair, Eds. Pontifical Academy
of Sciences, Vatican City, 1982 (distributor, Specola
Vaticana, Vatican City). xxxviii, 600 pp., illus. Pa-
per, $43.

Atmospheric Turbulence and Air Pollution Model-
ling. Papers from a course, The Hague, Sept. 1981.
F. T. M. Nieuwstadt and H. van Dop, Eds. Reidel,
Boston, 1982 (distributor, Kluwer Boston, Hing-
ham, Mass.). xxii, 358 pp., illus. $43.50. Atmospher-
ic Sciences Library.

Atomic Radiative Processes. Peter R. Fontana.
Academic Press, New York, 1982. xvi, 272 pp.,
illus. $32.50. Pure and Applied Physics, vol. 42.

Automated Data Retrieval in Astronomy. Proceed-
ings of a colloquium, Strasbourg, France, July 1981.
C. Jaschek and W. Heintz, Eds. Reidel, Boston,
1982 (distributor, Kluwer Boston, Hingham, Mass.).
XX, 328 pp., illus. $48. Astrophysics and Space
Science Library, vol. 97.

Auyana. Those Who Held onto Home. Sterling
Robbins. University of Washington Press, Seattle,
1982. xx, 254 pp., illus. $35. Anthropological Studies
in the Eastern Highlands of New Guinea, 6.

Beta-Carbolines and Tetrahydroisoquinolines. Pro-
ceedings of a workshop, La Jolla, Calif., Dec. 1981.
Floyd Bloom, Jack Barchas, Merton Sandler, and
Earl Usdin, Eds. Liss, New York, 1982. xxii, 428
pp., illus. $44. Progress in Clinical and Biological
Research, vol. 90.

Bicycling Science. Frank Rowland Whitt and Da-
vid Gordon Wilson. MIT Press, Cambridge, Mass.,
33925, 1982. xviii, 364 pp., illus. Cloth, $19.95; paper,

Biological Regulation and Development. Vol. 3A,
Hormone Action. Robert F. Goldberger and Keith
R. Yamamoto, Eds. Plenum, New York, 1982. xiv,
346 pp., illus. $39.50.

The Biology of Entamoeba histolytica. Adolfo Mar-
tinez-Palomo. Research Studies Press (Wiley), New
York, 1982. xii, 162 pp., illus. $39.95. Tropical
Medicine Research Studies Series, 2.

Biometrical Genetics. The Study of Continuous
Variation. Kenneth Mather and John L. Jinks.
Chapman and Hall, London, ed. 3, 1982 (U.S.
distributor, Methuen, New York). xiv, 396 pp.
$49.95.

Breakthrough to the Computer Age. Harry Wul-
forst. Scribner, New York, 1982. vi, 186 pp., illus.
$12.95.

Camouflage and Mimicry. Denis Owen. Universi-
ty of Chicago Press, Chicago, 1982. 158 pp., illus.
Paper, $10.95. Survival in the Wild.

Cartesian Tensors. With Applications to Mechan-
ics, Fluid Mechanics and Elasticity. A. M. Good-
body. Horwood, Chichester, England, and Halsted
(Wiley), New York, 1982. 298 pp., illus. $75. Ellis
Horwood Series in Mathematics and Its Applica-
tions.

Chain Conditions in Topology. W. W. Comfort and
S. Negrepontis. Cambridge University Press, New
York, 1982. xiv, 300 pp. %39.50.

The Changing Composition of the Workforce. Im-
plications for Future Research and Its Application.
Proceedings of a conference, Norfolk, Va., Apr.
1981. Albert S. Glickman, Ed. Plenum, New York,
1982. viii, 192 pp. $29.50.

The Changing Tide. Federal Support of Civilian-
Sector R & D. Herbert I. Fusfeld, Richard N. Lang-
lois, and Richard R. Nelson. New York University
Center for Science and Technology Policy, New
York, 1982. xii, 136 pp. Paper, $15

Charles Blacker Vignoles. Romantic Engineer. K.
H. Vignoles. Cambridge University Press, New
York, 1982, xii, 188 pp., illus. $44.50.

Chemistry and Biology of B-Lactam Antibiotics.
Vol. 2, Nontraditional B-Lactam Antibiotics. Robert
B. Morin and Marvin Gorman, Eds. Academic
Press, New York, 1982. xiv, 408 pp., illus. $64.

Chemistry of Glasses. A. Paul. Chapman and Hall,
London, 1982 (U.S. distributor, Methuen, New
York). x, 294 pp., illus. $40.

Classics in Radio Astronomy. Selection and com-
mentary by Woodruff Turner Sullivan, III. Reidel,
Boston, 1982 (distributor, Kluwer Boston, Hing-
ham, Mass.). xxiv, 350 pp., illus. $59.50. Studies in
the History of Modern Science, vol. 10.

Classification Problems in Ergodic Theory. William
Parry and Selim Tuncel. Cambridge University
Press, New York, 1982. viii, 102 pp. Paper, $14.95.
London Mathematical Society Lecture Note Series,
67

Clinical Cellular Immunology. Molecular and
Therapeutic Reviews. Albert A. Luderer and How-
ard H. Weetall, Eds. Humana Press, Clifton, N.J.,
1982. xx, 392 pp., illus. $49.50. Contemporary Im-
munology.
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