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Gretchen Luepke, Book REVIEW EDITOR

ESSAIS SUR L’HISTOIRE DE LA GEOLOGIE/
EN HOMMAGE A EUGENE WEGMANN (1896
1982). F. Ellenberger and J. Gaudant, for the Comité
francais d’Histoire de la Géologie (COFRHIGEQ),
editors. 1995. Mémoires de la Société géologique de
France (Nouvelle Série No 168), Paris: 152 p., soft
cover, 250FF.

Twenty-two essays on the history of geology by 19
authors—the first issue of a continuing series made
possible by a bequest of Eugéne Wegmann—are fit-
tingly dedicated En hommage to this Alpine peak
among geologists; a naturalist whose enthusiasm for
the history and epistemology of geology was an inte-
gral part of his long career in science. The first four
essays are the hommage beginning with Frangois El-
lenberger’s Introduction followed by a candid personal
and scientific biographical essay of Wegmann by J.P.
Schaer, his student and successor at Neuchitel, and an
article by Wegmann written in his capacity as Editor
of the Geologische Rundschau. This Prémiere partie
concludes with Gabriel Gohau’s essay placing Weg-
mann whose geological sfyle (a term he often used)
reflected his collaboration with J.J. Sederholm, square-
ly in the context of the Wernerian-Huttonian heritage.

Essays 5-22 (Deuxiéme partie: Essais sur [’histoire
de la géologie) are selected from papers presented at
the regular sessions of COFRHIGEO and previously
circulated among its associates only in draft. There are
exceptions, the Postface—No. 22—is one of two of
Wegmdnn s cartoons dated 1930, “pour le bureau d’un
geo!ogue The other with a third dated 1965, is re-
printed in Schaer’s essay (pp. 19, 17). They are won-
derful specimens of Wegmann’s wit and artistry with
an underlying epistemological theme. He was after all,
the protégé and later the successor of Emile Argand,
one of whose field crayons—Le Cervin—is reproduced
in full color on p. 114.

The history of geology community will recognize
familiar names among the contributors, among them
Jacques Roger assessing the role of Buffon in the his-
tory of the earth sciences, and Martin Rudwick writing
of the international community about the Geological
Societies of London and Paris in 1835. Scientists of
the distinction of Jean Wyart and Eugéne Raguin ap-
pear here as the witnesses to the histories they made
as well as experienced; Wyart writing of the explosion
of crystallography at the Sorbonne between the two
great wars, Raguin describing the young Wegmann'’s
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applying the full force of three-dimensional Alpine
tectonics to Sederholm’s transformist petrologic-geo-
logic analysis of the great Pre-Cambrian basement pe-
neplains. “‘It is not exaggerating to say that this way
of seeing made a scandal among the petrographic spe-
cialists, polarized on the differentiation of magmas (p.
115).” Such papers serve as a guide to the main cur-
rents of thought of the century and a salutary reminder
that geology did not begin as a science in the 1960’s
with the introduction of plate tectonics. With Théodore
Monod’s recollections of his work in the Sahara, Phi-
lippe Grandchamp’s analysis of the notebooks of
Charles-Marie-Joseph Despine (1792-1859), the epis-
temological essay by Bernard Guy growing out his
study of the skarns of Costabonne, Gérard Bignot’s
recovery of the 18th century “‘Coquillages Fossiles™
of Jacques-Tranquillain Féret, and Ellenberger’s essay
Johann Scheuchzer, Pionniere de la Tectonigque Al-
pine, much of this volume must be considered as very
close to primary source material. Ellenberger’s pro-
fusely illustrated essay traces the intellectual sources
of contemporary structural geology by a point to point
comparison of Scheuchzer’s graphical analyses with
our contemporary graphical analyses of the same lo-
calities. Such papers can only be written by a geologist
with intimate experience of Alpine geology.

They do not by any means complete the collection.
Regrettably the pressure of space and time precludes
more than a mention of the wealth of resources con-
tained in this important addition to the literature of the
history of geology. Genevieve Bouillet continues her
search of ancient texts treating geological phenomena.
Bernard Geze has uncovered a major source of public
ideas of geology in the works of Jules Verne. The ge-
ologist and explorer of the Sahara, Conrad Kilian
(1898-1950) is the subject of a biographical study by
Maurice Lelubre, and Gabriel Gohau has written a
study of Constant Prevost (1787-1856). Jan Houghton
Brunn writes of the instructional importance of the his-
tory of science in the penultimate item.

Figure 1 of Jean Gaudant’s paper on the reception
of continental drift in France and the Swiss Romande,
displays the well known map of the conjunction of the
Atlantic continents by Bullard’s group in 1965, side by
side with the map of the same conjunction also figured
from the bathymetric data and published 30 years ear-
lier by Boris Choubert (Rev. Géogr. phys. Géol. Dyn.
8, 5-50, 1935)—a publication, Gaudant writes, not ac-
knowledged by Bullard. Here too is an account by
Michel Durand-Delga of I'Affaire Depart/Plaidoyer
pour la Réhabilitation d’un Géologue proscrit—a case
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of an accusation of fraud prosecuted with subsequent
ostracism by the geological establishment of France,
of a brilliant young geologist, Jacques Deprat, in the
years 1917-1921. I had by chance just finished reading
an account of the Russian geologist Georgiy Frederiks,
shot in 1938 on charges of “willfully misinterpreting’
geological relationships.” (J.A. Talent, N.W. Archbold
and V.Z. Machlin, Earth Sci. Hist., 14, 2, 1995)—a
disturbing juxtaposition. A fine if all too brief essay
by Goulven Laurent refers to the Vatican censure of
Teilhard de Chardin who in 1926 was forced to leave
his geologic position at the Institute catholique de Par-
is and exiled from France. Laurent concentrates on the
paleontology and evolutionism of Teilhard de Char-
din’s early career—the background of science from
which he drew a total system of thought. This 20th
Century reprise gives us pause. Is the history of the
earth and man, then inherently in conflict with the es-
tablished order, professional, political and religious?

It is a demonstration of the serendipity of associa-
tion that scholarship of this quality and quantity should
have been generated so soon after the organization of
the Comité frangais; inspired according to Ellenber-
ger’s Introduction by the model of the American Com-
mittee (USHIGEO) which was itself set up in order to
enable American participation in the International
Committee (INHIGEO) set up by the International
Union of Geological Sciences.

Cecil J. Schneer, Professor Emeritus of Geology and
the History of Science, The University of New Hamp-
shire, 12 River Road, Newfields, New Hampshire
03856-0181. Review published in INHIGEO Newslet-
ter 28, 1995, p. 57, 58.

THE ORIGIN OF THE SOLAR SYSTEM: SO-
VIET RESEARCH, 1925-1991. Alexsey E. Levin
and Stephen G. Brush, editors. 1995. American Insti-
tute Of Physics, New York. 415 p. Hardcover, $60.00.

The origin of the solar system has been an important
problem for planetary science throughout this century.
In attempting to describe in detail how the interlocking
complexity of the system as we know it today evolved
from its origins, cosmogonists must synthesize a be-
wildering array of evidence from numerous fields, ev-
idence that has grown and changed dramatically and
dynamically during the past several decades. Not only
have new earth-based instruments and space probes
explored and studied the solar system, but also knowl-
edge and theories about the earth itself have changed
considerably. Not surprisingly, the two major poles of
this effort, particularly during the space age, were the
United States and the Soviet Union. Surprisingly, how-
ever, there seems to have been little interaction be-
tween the U.S. and Soviet scientists until the 1970s.
Certainly the few major U.S. workers in this field dur-
ing the 1940s and 1950s read some of the publications
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in Russian, and had some limited direct contacts with
their scientific counterparts. During the 1960s as both
nations began to explore the solar system directly,
there were a few joint meetings and limited exchanges.
From the 1970s onward, as the pace and sophistication
of solar system exploration increased, U.S. and Soviet
scientists took increasing notice of each others” work.
At times with, and at times despite the diplomatic and
political strictures of their respective governments,
planetary scientists on either side of the “‘iron curtain™
exchanged data, coordinated missions, and collaborat-
ed. This book, jointly edited by a Russian and a U.S.
specialist in the history of cosmogony, reprints English
translations of seminal Russian publications concern-
ing the origin of the solar system from the 1920s
through the Soviet period, along with introductory es-
says that set Soviet research in this field in a broad
international historical context.

Two introductory historical essays set the context
for the selections. Levin discusses ““The Otto Schmidt
School and the Development of Planetary Cosmogony
in the USSR,” showing how this field fit within the
evolving economy of Russian and Soviet science.
Schmidt (1891-1953) came to cosmogony in a sus-
tained way only late in his career (1940s), after a va-
riety of managerial and scientific duties in post-revo-
lutionary Russia. In 1937, he established the Soviet
Academy of Sciences’ Institute of Theoretical Geo-
physics and served as its director for ten years.
Schmidt himself weathered the stormy political and
intellectual environment of Soviet science after the war
with limited success, but he left a considerable insti-
tutional and intellectual scientific legacy. His students,
particularly Victor Sergeyevich Safronov, carried on
his program and made Soviet research in cosmogony
an active and fruitful scientific endeavor. Brush pre-
sents “‘Planetary Cosmogony in the West and Safron-
ov’s Theory,” noting especially how the Soviet re-
search influenced Western work in the last several de-
cades. These two essays provide an excellent intro-
duction to the major theories of solar system formation
and their numerous variants. Twelve of Schmidt’s pub-
lications from the second section of the book, and suc-
ceeding sections present translations of publications
from the 1950s through 1991 under topical headings:
The Protoplanetary Cloud: General Theories of Plan-
etary Formation; Rotation of Planets; Formation of the
Earth and Other Terrestrial Planets; Origin of the
Moon and Other Planetary Satellites; Formation of the
Giant Planets; Asteroids, Comets, and Meteorites; Oth-
er Planetary Systems. A bibliography of Soviet pub-
lications (16 tightly spaced pages) presents a core set
of literature on the subject.

The book’s tight focus on cosmogony works to ad-
vantage. There were many other developments during
the period concerning the characteristics and evolution
of planetary bodies that bore only slightly on the ques-
tion of solar system origin and evolution. Treatment of
these other issues would have been inappropriately
confusing and distracting. With the two excellent his-
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torical essays as a reliable guide, and the judicious
selection of translated literature providing seminal
texts, this book should be valuable to anyone interest-
ed in Russian and Soviet earth and planetary sciences.
It is especially valuable in that many of the reprinted
selections appeared originally in numerous publica-
tions difficult to find in U.S. libraries, some are here
translated for the first time, and even some hitherto
unpublished notes are included.

Joseph N. Tatarewicz, 3782 Folly Quarter Road, Elli-
cott City, Maryland 21042

HORACE-BENEDICT DE SAUSSURE: FORE-
RUNNER IN GLACIOLOGY. Albert V. Carozzi
and John K. Newman. 1995. Mémoires de la Société
de Physique et d’Histoire Naturelle de Geneve, Tome
48. 148p. Price not given.

In comparison to many of the giant figures in early
natural science, Horace-Benedict de Saussure (1740—
1799) is relatively unknown except amongst a small
group of scientific and climbing cognoscenti. His was,
of course, the first ascent of Mont Blanc in August
1787, and to him we owe the usage of the terms “gla-
cier’, ‘seracs’ and ‘moraines’, and, a good deal of un-
derstanding of glaciers. His published writings on the
Alps: “Voyages dans les Alpes” (four volumes in
1779, 1786, 1796, 1796) however, were subsequently
mined by such luminaries as James Hutton (the first
two volumes) and John Playfair (who always referred
to it as “Vovage aux Alpes” [sic]) and for their de-
scriptive insight on Alps relevant to a developing sci-
ence of the earth. In this volume, it is a great pleasure
to have gathered together a collection of relevant
manuscripts primarily by de Saussure and related to
his epic explorations of the Alps in the second half of
the eighteenth century.

There is a wealth of wonderful detail and insightful
description, lovingly transcribed, translated, interpret-
ed and annotated. The volume should most certainly
be required reading for all graduate students in glacial
geology—as a reminder of the very early development
(relative to most people’s perspectives) of detailed pre-
cise description, careful interpretation and methodical
fieldwork using repetitive visits in different seasons to
try and isolate causative mechanisms (for example, his
trip to the Mer de Glace in March of 1764 to compare
the meltwater outflow with that in full summer). Fi-
nally, I should not fail to mention Saussure’s powerful
theoretical outline developed as early as the summer
of 1764, after initial field forays, and which subse-
quently drove the course of his studies. Saussure was
active in the field from 1760 to 1792, and this volume
contains the great bulk of those sections of his field-
books relevant to his developing understanding of gla-
ciers, and manuscripts he developed based on these
findings, including the Oration on Glacieres (1764)—

52

the early summary of his understanding. Helpfully we
are given a newly discovered manuscript letter by Wil-
liam Windham to Arlaud in 1741 (found in the Saus-
sure library in Geneva), and a review of Martel’s sub-
sequent expedition (1744) that set out to augment
Windham’s account with instrumental measurements.

Even judged against modern understanding, Saus-
sure’s work and developing insight are remarkable,
and he was judged by his peers as extraordinarily in-
dustrious, insightful and unduly modest. He forbore to
publish his accumulating work for over fifteen years,
in part because he was unable to read the preceding—
and in fact unremarkable—work (in German) of Gru-
ner (1760) until he learned the language around 1770
(at about which time a mediocre French translation
also appeared), in part because he sought perfection in
his understanding of glaciers, and in part because of
competing interests he had in rock type and structure,
and in alpine botany.

Eventually, he published the first volume of his Voy-
ages in 1779 in which was included a masterly thirty-
page summary of his general findings on glaciers, and
his reputation was made. Although he continued to
record substantial notes on glaciers for more than the
next decade (and the essence of these observations is
supplied in this book), his primary concern turned in
these later years to the geological structure of the Alps.

The book proceeds essentially in a chronological
manner, presenting in the original and in translation
the primary documents such as the new Windham let-
ter and the Oration on Glaciéres, and in summary the
essential field notebooks. Summary assessments of
Saussure’s progress and thinking are provided at nat-
ural breakpoints, together with comments on other rel-
evant issues, such as his relations with Gruner and
Haller, and the delay in the publication of his primary,
and eventually long-awaited results. There is a healthy
number and variety of illustrations, including (de ri-
geur!) pages from Saussure’s notebooks, contemporary
illustrations, and modern photographs. The book con-
cludes with perspectives from later generations: Ag-
assiz’s in 1841, and ours at the end of the twentieth
century. Agassiz’s assessment was made entirely on
the basis of the “Voyages ....”", and thus he was not
aware of the full magnitude and scale of Saussure’s
investigations as revealed by his fieldbooks, or the
chronological development of his thinking. Neverthe-
less, he did recognize that they represented, even in
his day “the most complete set of data available on
glaciers™ and was perhaps most puzzled by Saussure’s
failure to interpret correctly the origin of medial mo-
raines.

Perhaps for our generation we should concentrate
less on his specific insights (though in no way is this
to deny their value), and more on the monumental
methodological foundations he laid for field work in
the earth sciences in general, the Alpes in particular.
In popular potted accounts of the history of the earth
sciences, the eighteenth century is all too often la-
belled as a century of wild speculation and high-flying
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theory—certainly in the English language literature
this has been true. With this thorough account before
us, we shall have good reason to recognize that this
was not in fact the case. I think it is fair to say that a
comprehensive study of how, and by what routes,
eighteen-century investigators laid the foundations of
field work in the formative years of the early nine-
teenth century, still remains to be made.

To conclude, I welcome this volume and recom-
mend it without hesitation. Readers should be warned
that it does not flow in quite the same manner as a
normal academic treatise, and this is because in large
part the authors have chosen to let Saussure speak for
himself, and to restrict editorial comments and inter-
spersions to a minimum. Although this is initially a
little disconcerting, and at times one might wish for
more in the way contextual discussion, if one has to
choose I do believe that Horace-Benedict de Saussure
speaks well for himself and no author could wish rea-
sonably to do more. I, for one, would use a time ma-
chine to spend a summer with Saussure in the eigh-
teenth-century Alps.

Keith J. Tinkler, Department of Geography, Brock
University, St Catharines, Ontario L2S 3A1 Canada
ktinkler @spartan.ac.BrockU.ca

GRAND CANYON, A CENTURY OF CHANGE:
REPHOTOGRAPHY OF THE 1889-1890 STAN-
TON EXPEDITION. Robert H. Webb. 1996, The
University of Arizona Press, Tucson, 290 p. Hardcover
360.00 Softcover, $26.95,

Robert H. Webb, a hydrologist with the U.S. Geo-
logical Survey, enrolled the help of six contributing
co-authors to tell the tale of Robert Brewster Stanton
who between 1889 and 1890 photographed the Grand
Canyon at sites one or two miles apart. Brewster’s pic-
tures served as documentation for the purpose of plan-
ning a water-level railroad route through the canyons
of the Colorado River. Webb and his team visited the
same identical sites which Stanton had photographed
one hundred years earlier and replicated 445 of Stan-
ton’s views, Webb examined 2,200 negatives of Stan-
ton’s collection and later learned that these were only
a small sampling taken during the Stanton expeditions.

Stanton’s first trip started in January 1890 and Webb
launched his trip in January 1990, to commemorate
the centennial of the original voyage. Webb’s crews
consisted of a photographer, a note taker, river guides,
and scientists. This group used ‘“a combination of
memory, guessing, and luck to find the old photo po-
sitions”’.

The Colorado River in Grand Canyon had been vis-
ited only rarely before 1890. Stanton’s supporters felt
that a railroad could be built through the canyons—
and still be profitable. Stanton was a civil and mining
engineer and worked on railroad construction. The
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year before his first Grand Canyon trip Stanton became
a consulting engineer.

Tragedy overtook some of the initial attempts of the
nineteenth-century Grand Canyon Survey. The boats
were not first-rate and disaster struck. They lost boats,
the men became mutinous, and two of the leaders
drowned. On a second preliminary trip two other field-
trip participants lost their lives.

The excitement of this book is in its repeat photog-
raphy. As an example, at the head of the 164 Mile
Rapid Stanton exposed the negative at 9:00 am on
February 20, 1890. Photographer Ralph Hopkins for
the Webb expedition made the repeat view on Febru-
ary 20, 1990 at 10:51 am. The camera for the repeat
view is in exactly the same spot as the original camera
one hundred years earlier. In both views one spots the
same formation contacts, bedding planes, scarp slope,
river course, and boulder-gravel beds. The boulder-
gravel beds have grown slightly, but the rest of the
scenery is identical. For a geologist these views are
elating. Page after page of repeat views make study of
this book an adventure,

The book deals with topics titled floods and dams,
streams of mud and rock, water running over boulders,
and sand bars. Of historical and geological interest are
the debris flows which flash floods generate from the
side canyons into the Colorado River. They occur in-
frequently: the average time between flows seems to
be twenty to fifty years. The photographs in this vol-
ume, which compare the same sites one hundred years
apart, document debris-flow frequency.

The chapter (Chapter 7) “Streams of Mud and
Rock”™ starts out as follows: “Robert Brewster Stanton
watched helplessly as three members of his expedition
drowned: even that experience did not prepare him for
what happened on the morning of July 18.” He then
described the fury of a debris flow: “the whole sides
of the canyon seemed to be moving down upon us
with a roar and awful rumbling noise; and as the larger
rocks plunged ahead of the streams, they crashed
against other rocks, breaking into pieces; and the frag-
ments flew into the air in every direction, hundreds of
feet above our heads; . . . it seemed as if we were to
be buried in an avalanche of rock and mud.” He and
his group survived to describe the process of debris
flows.

The program of repeat photography of the Grand
Canyon lasted three years and four river trips, or a total
of a hundred days on the river. As the author states,
“This program was decidedly a low-tech, low-budget
project with high-knowledge payoffs””. I agree and
will use some of the material in my academic courses
and put the book with its abundance of pictures on my
coffee table for friends, family, and colleagues to view.
They will enjoy it.

Gerald M. Friedman, Department of Geology, Brook-
lyn College and Graduate School of the City Univer-
sity of New York, Brooklyn, NY 11210, and North-
eastern Science Foundation affiliated with Brooklyn
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College, Rensselaer Center of Applied Geology, 15
Third Street, PO. Box 746, Troy, NY 12181-0746

PUBLIC CULTURE IN THE EARLY REPUBLIC.
PEALE’S MUSEUM AND ITS AUDIENCE. Dan-
iel R. Brigham. 1995. Smithsonian Institution Press,
Washington D.C. and London. 218 pp. $39.00

To the understanding of the origins and develop-
ment of museums in North America, the story of Pe-
ale’s Museum is fundamental. It began as a picture
gallery in Annapolis, Maryland, in which Charles
Willson Peale’s own works were exclusively featured,
continued thus for the first two years after his removal
to Philadelphia in 1784, However, his ideas were ex-
panding and, by 1786, it had become a ‘“‘Repository
for Natural Curiosities.” As the author of this excellent
work explains (p. 1):

... Peale aspired to exhibit within his museum “a world in min-
iature,” a display that embodied the full range of natural and
artificial productions from around the globe. But his museum was
more than a static repository of natural history specimens and
artifacts. It was a dynamic social site through which Peale helped
to define the terms of participation in early national cultural in-
stitutions, while his varied audiences wrought to shape the mu-
seum to meet their distinctive needs. More specifically, Peale set
a standard for the extent to which cultural institutions were ac-
cessible to people of different social rank, gender, race, political
affiliation, and religion, . .. In promoting the museum to his po-
tential audience, Peale defined it broadly as a public benefit, but
he also targeted specific audiences by concentrating on the eco-
nomic, social, scientific, moral, and religious implications of his
exhibitions. In turn, his audience members used the museum to
identify with particular social groups, to promote their intellectual
accomplishments, to market their products, and to establish the
boundaries of their community. In these ways, the world in min-
iature that Peale fashioned was representative of broad cultural
patterns in early national America.

Originally functioning essentially as a family-run busi-
ness, the collections were at first housed in an out-
building to Peale’s house (p. 13). With growing suc-
cess came growing pretensions: Peale was coming to
view his Museum as an institution for learning. The
collections, and with them his family, were moved in
1794 into Philadelphia’s Philosophical Hall (p. 15);
since this was the home of the 50-year-old American
Philosophical Society, it implied an endorsation of the
Museum by the cultural élite of the early Republic.
The next and final move marked a further enhance-
ment of status. With the relocation of the collections
to the Pennsylvania State House (known today as In-
dependence Hall) in 1802 (p. 16), the Museum became
a direct expression of national character and pride.
Throughout this time, Charles was given aid and
support by the numerous children of his three mar-
riages, over whom he seemed to have reigned as a
benevolent despot. Three of his sons, Rubens, Rem-
brandt and Titian Ramsay Peale II—an earlier son of
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that name had died young—were artists, contributing
portraits and other works to the displays; Rubens and
Rembrandt shared an interest in minerals, of which
Rubens contributed many specimens to the Museum
(p. 114). Titian Peale was a naturalist and aided his
father in the excavation of the mastodon skeleton
which was to become the Museum’s most memorable
exhibit, an episode of which brother Rembrandt wrote
the official account in 1803. Raphaelle Peale helped to
cut the silhouettes which were sold to visitors, while
youngest sons Franklin and Charles Linnaeus Peale
also worked in the Museum, Franklin becoming its
manager after his father’s death. Daughters Elizabeth,
Sybilla and Sophonisba no doubt helped also, though
more concerned with domestic tasks. All in all, the
Museum was very much a family enterprise, through-
out its successive manifestations.

There were many innovations that presaged the
functioning of later museums—evening opening, so
that persons working in the daytime could visit the
Museum; annual subscriptions permitting unlimited
access; special invitations to, and lectures for, women
visitors; the presentation of free tickets, to lure distin-
guished visitors to the museum; vigorous advertise-
ment; the designing of better showcases; the integra-
tion of wall paintings with artifacts; and a plethora of
publications, from leaflets to formal scientific papers.
As noted above, Charles Willson Peale proclaimed his
intention that the Museum should be accessible to per-
sons of all social ranks, provided only that they behave
properly (p. 7). Author Brigham notes some limita-
tions to this openness (p. 8) and points out that visitors
from the lower social classes were few. For this, there
was an additional cause which he does not mention;
in Peale’s time, many men and women worked from
dawn to dusk on at least six days out of the seven,
quite simply not having the leisure to visit even an
“educational establishment™ like the Museum.

Geologist readers will be especially interested to
note that it was Benjamin Franklin himself who made
the first donations of mineral specimens to the Muse-
um—in 1788 of specimens from Derbyshire, England,
and in 1791, of specimens from Scotland (p. 107-108).
Other early donations included Daniel Buckley’s am-
ple gift of metal ores (p. 109) and Talbot Hamilton’s,
of minerals used in the manufacture of art supplies (p.
112-113). Benjamin Silliman Sr. was another contrib-
utor, as were a number of physicians (p. 116). The
donations of Adam Seybert were an attempt to pro-
mote geological mapping, stressing the geographic and
geological sources of the specimens and the uses to
which they might be put (p. 118). Immigrant French
geologist Sylvain Godon—by now, a forgotten figure,
even though he had made pioneer investigations in
New England—presented classes on mineralogy at the
Museum (p. 119), while several Philadelphia school-
teachers made direct or indirect use of the Museum’s
displays in their classes (p. 119-120). The influence
of Peale’s Museum upon the history of earth sciences
in the United States was considerable indeed.
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Already, in Sellers’s Mr. Peale’s Museum (1980),
scientific historians had available to them a good ac-
count of its collections, while the work in natural his-
tory of Titian Ramsay Peale II through his journals of
the Wilkes expedition has been admirably recounted
by Poesch (1961). Berta Brigg’s biography of Charles
Willson Peale (1952), though written for a younger
audience, also has value, while the three-volume col-
lection of his letters and papers (Miller, Hart and Ap-
pel, 1983-1991; 3 volumes) forms a major lode for
mining by historians. This new work supplements and
extends the earlier ones, concentrating as it does on
the Museum’s social status and outreach. It is recom-
mended to all historians interested in the relevance of
science to culture in North America.

William A.S. Sarjeant, Department of Geological Sci-
ence, University of Saskatchewan, Saskatoon, SK S7N
5E2 Canada

HISTORICAL PERSPECTIVE OF EARLY
TWENTIETH CENTURY CARBONIFEROUS
PALEOBOTANY IN NORTH AMERICA. Paul C.
Lyons, Elsie Darrah Morey, and Robert H. Wagner,
eds. 1995. Geological Society of America Memoir 1853,
Geological Society of America, Boulder, CO. Hard-
cover, 404 p. $1035.00.

The clue to understanding this compilation is a sub-
title and in the first sentence of the Foreword where it
referred to as the * ... Darrah Memorial Volume.”
William Culp Darrah (1909-1989) is best known to
historians of geology as the author of Powell of the
Colorado, which was one of sparks toward increasing
interest in history of science. It was not, however, Dar-
rah’s main preoccupation, for his training and much of
his scientific career were in Paleozoic paleobotany.

The 29 chapters are organized into five sections. Not
unexpectedly, the first four chapters are devoted main-
ly to Darrah. They effectively cover his life, which
included forays into other fields beside paleobotany,
his 1935 experiences in Europe, correspondence—per-
haps the single most interesting section in the book—
and a summary of the principal collections of Paleo-
zoic plant fossils in America, to better exavuate his
contribution to the collections of Harvard University.
Darrah had some professional difficulties during this
time and his daughter puts them in proper perspective.
The second World War and health problems also in-
hibited his paleontological work, yet despite all, he
accomplished enough to be worthy of a volume ded-
icated to his memory.

The Heerlen (Netherlands) conferences, which first
began in 1927, concerned with correlation among the
coal-bearing Carboniferous basins, evolved into the
Carboniferous Congresses on stratigraphy and pale-
ontology, to which the Permian has recently been add-
ed. Although these meetings were outside the main-
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stream of the International Geological Congresses, in
some ways their emphasis on stratigraphy and corre-
lation served as a model for the International Geolog-
ical Correlation Program. Not all paleobotanists agree
on all correlations within the Carboniferous, but this
group was far ahead of all other geologists in the sub-
ject of intercontinental investigations and nomencla-
ture.

Darrah went to the second Heerlen (Netherlands)
conference in 1935 at a time when travel to Europe
was by water. A patron, not a grant, made his trip
possible. It was an era when one exerted effort to
squeeze the maximum out a trip by examining collec-
tions and studying outcrops, for no one could foresee
the jetset conference-going of the last quarter century.

The Heerlen experience leads to the second part,
summaries of the life and career of five European pa-
leobotanists. Four of the five interacted with Darrah
either at the Heerlen Conference or at the 1933 Inter-
national Geological Congress in Washington. For that
gathering, David White, the grand old man of Amer-
ican Carboniferous plant studies, gave Darrah an in-
teresting assignment: he was to assist two European
delegates in visiting outcrops and collecting, but who
had strongly opposing views on correlations; Darrah
was able to pull it off and satisfy both men. These
chapters also provide a little insight into the immediate
post-War community in Europe during the late 1940s.

Twelve chapters, each portraying a paleobotanist in
North America, constitute the backbone of this com-
pilation. All are well written sketches of careers, and
while emphasis is on Paleozoic contributions, other
work is not neglected. The scientific work stretches
from the first decade of this century into the lives of
two workers who are in their 80s but still going. By
no means did Darrah interact with them all, yet many
of them influenced his life.

Three amateur collectors who contributed mightily
to Paleozoic paleobotany are highlighted. These are
precisely the kind of persons basic to science who sel-
dom receive credit deserved for their contributions.
Coal ball studies, calcareous concretions which occur
in some coal seams and preserve plant material un-
deformed, would not have advanced so rapidly were
it not for E O. Thompson. The Mazon Creek flora
owes a great deal to the one-armed George Langford
Sr. J. E. James did not contribute as much as these
other two, but he was a significant collector and he
was important to coal mining safety and deserves to
be remembered.

The final section consists of five papers devoted to
topical studies rather than personalities. They provide
a firm starting point for those who in the future might
wish to review the field of Paleozoic paleobotany dur-
ing the last half of the 20th century. Many of the
names written up earlier appear time after time in these
compilations.

I met Bill Darrah only twice, once at a lunch at the
Cosmos Club and once at a conference on the late
Paleozoic rocks of West Virginia, a non-marine se-
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quence that continues to raise arguments among the
very few who study it. We exchanged some letters
about the early history of the U.S.Geological Survey
and he was always helpful. That hardly seems appro-
priate credentials for a marine invertebrate paleontol-
ogist to discuss the efforts of paleobotanists. My ex-
cuse is that [ am mentioned several places in the book,
in part because by accident a colleague and 1 wrote
what is supposed to be a classic paper on coal balls.
Later, in travelling with this paleobotanist, whose pic-
ture appears four times in the book, I met some of the
persons mentioned and intereacted with others at three
Carboniferous congresses.

In connection with pictures, it is worthwhile to point
out that everyone described is illustrated. Indeed, even
those who wrote the articles are pictured on the open-
ing pages. This is a very nice touch for what is basi-
cally a study of biographies.

In a broader context, this book is the study of a
scientific community. Before the 1960s there were so
few persons engaged in Paleozoic paleobotany that in
North America, at least, everyone knew everyone else
and, for better or worse, everyone had his own agenda
to pursue. The sociologists concerned with intergroup
dynamics could have a field day expanding on the
foundation laid here.

If one wants to know the accomplishments and per-
sonalities of a very small group of dedicated paleon-
tologists, off the main stream of the profession—what-
ever that may be—they should read this book. For the
geologist not interested in fossils, it is an interesting
insight into stratigraphy concerned with nonmarine
rocks. For those interested in coal this is again a worth-
while investment.

Ellis L. Yochelson, Department of Paleobiology, Na-
tional Museum of Natural History, Washington, DC
20560

THE CRYSTAL PALACE DINOSAURS. THE
STORY OF THE WORLD’S FIRST PRE-HIS-
TORIC SCULPTURES. Steve McCarthy and Mick
Gilbert. 1994. The Crystal Palace Foundation, Lon-
don. 99 pp. £6.95. [Available from: The Crystal Pal-
ace Museum, Anerley Hill, London SEI19 2BA, En-
gland. ]

The reviewing of some books arouses an almost
equal mixture of admiration and exasperation. This
work is a classic instance. It presents an assemblage
of drawings and photographs (some historic, some
contemporary) of what were the world’s earliest at-
tempts at full-scale reconstructions of extinct creatures.
An array of contemporary accounts of the Crystal Pal-
ace’s “antediluvian wonders” is presented, which pro-
vide a rich vein of information for mining by scientific
historians.

Some of Richard Owen’s concepts, as represented
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by Benjamin Waterhouse Hawkins, were wildly inac-
curate (e.g. the three dinosaurs Iguanodon, Megalo-
saurys and Hylaeosaurus and the mammal-like reptile
Dicynodon). From a retrospective view, it is ironic that
the Crystal Palace Herald should have stated that the
restorations were made “‘with a spirit and truth that is
perfectly marvellous™ (p. 26). In other cases, the in-
accuracies are minor; for example, the Ichthyosaurus’s
dorsal fin, and the exact form of its caudal fin, are
wrong, but they were features not discernible from the
skeleton. In several instances, Owen’s reconstructions
show close accord with: contemporary versions: the
marine crocodile Teleosaurus and all the mammals.
These accuracies and deficiencies are properly pointed
out, with reference to the late discoveries that brought
confirmation, or otherwise, of Owen'’s interpretations.
The colour photographs are impressive and the dis-
cussion of the contemporary condition of the restora-
tions is not only valuable, but should encourage visits
to the displays in Sydenham.

All the above are positive features. The negative
features all result from the fact that the two authors
did not—or so it seems—allow their text to be prop-
erly scrutinized by someone expert in the history of
vertebrate palaecontology. The consequence of this is a
plethora of errors and the quotation of too many out-
dated opinions.

The authors have trouble throughout with the proper
citation of generic and specific names. These are never
italicized: the trivial names are improperly given initial
capitals, whereas generic names quite often lack them.
Scientific and popular names are repeatedly confused,
as when (p. 9) it is stated that Cuvier named the first
flying reptile Pterodactyl (correctly, Pterodactylus) or
when the misspelling ““ichthyiosaurus™ (p. 27) passes
unremarked. Other errors include the citation of Joseph
Prestwich as “Prestwick™ (p. 19)—confusion with the
famous Scottish golf course?—and the naming of a
great museum in Paris as the “Musee Nationale
d’Histoire Naturel” (p. 95). The statement that laby-
rinthodonts “were almost exclusively amphibians™ (p.
50) reads oddly: were there non-amphibian labyrintho-
donts, then? From the authors’ discussion of Chiroth-
erium footprints (p. 51), it appears that they are un-
aware these have long since been demonstrated to be
footprints of dinosaurs (as noted by both W. Soergel,
1925; and G. Tresise, 1989). Cuvier was much more
than just ““a prominent geologist” (p. 9): he was also
a leading zoologist and comparative anatomist.

In the recounting of the history of study of fossil
vertebrates, errors abound. The story of Mary Ann
Mantell’s discovery of a dinosaur tooth is uncritically
repeated (p. 10); it is, in fact, apocryphal, supported
neither by Gideeon Mantell’s own writings nor by any
other contemporary source. Mantell himself is extolled
at length, whereas William Buckland, the true scien-
tific discoverer of the dinosaurs (see Delair & Sarjeant,
1975 in Isis, v. 66) gains only the briefest and most
cursory of mentions. The story of the cataclysmic
death of the Iguanodon herd at Bernissart, Belgium,

SS900E 93l} BIA /|-/0-G20Z e /wod Aioyoeignd-poid-swud-yiewlarem-jpd-awiidy/:sdiy woly papeojumoq



has been shown by David Norman (1980) to be a total
misreading of the available evidence.

Another error is more forgivable; it is only recently
that Hugh Torrens (1992 in New Scientist, v. 134, p.

40—-44) demonstrated that the naming of the Dinosau- *

ria occurred, not at the Plymouth meeting of the Brit-
ish Association in 1841, but early in the following
year. When the British Post Office was in error by
issuing commemorative stamps in the wrong year, Mc-
Carthy and Gilbert are scarcely to be blamed for re-
peating that mistake!

What, then, is my judgement on this book? Yes, the
text contains too many inaccuracies and errors; if fu-
ture editions are forthcoming, I hope these may be
eliminated. However, it assembles much documenta-
tion not hitherto brought together and, in particular,
features excellent (and, at times, witty) illustrations. (I
liked especially the back cover, with its “‘tail-piece™!)
The book is quite moderately priced; despite its defi-
ciencies, it well merits purchasing by all persons in-
terested in the history of the study of vertebrate fossils.

William A.S. Sarjeant, Department of Geological Sci-
ences, University of Saskatchewan, 114 Science Place,
Saskatoon, SK S7N 5E2, Canada

THE DESTRUCTION OF SODOM, GOMORRAH
AND JERICHO. GEOLOGICAL, CLIMATO-
LOGICAL, AND ARCHAEOLOGICAL BACK-
GROUND. D. Neev and K. Q. Emery. Oxford Uni-
versity Press, 1995. 175 p. Hardcover, $35.00.

In this relatively short book, two prominent earth
scientists—David Neev of the Israel Geological Sur-
vey in Jerusalem, Israel and K. O. Emery of Woods
Hole Oceanographic Institution in Massachusetts-join
their experience and imagination to try to explain the
destruction of Sodom and Gomorrah, and of Jericho,
as described in the Old Testament and as suggested by
archaeological evidence. The explanations they seek
are based on the premise that they must be found in
natural causes—local and regional climate change and
earthquakes, and not in mystical or mythical origins.
Their resulting book is (1) annoyingly speculative; (2)
confused and confusing; (3) controversial; and in spite
of these criticisms (4) a joy for me to behold.

(1) Speculations. When Neev and Emery invoke an
earthquake as the cause for the destruction—around
4350 BP (2350 BCE)—of the twin cities of Sodom
and Gomorrah (and the other “‘cities of the plain’),
they are unable to show independent evidence that an
earthquake actually happened at that time. In reality,
no such independent evidence exists. The closest evi-
dential information is the destruction uncovered in
several other sites, especially along the Dead Sea fault
system (that runs from the Red Sea in the south
through the Dead Sea, Sea of Galilee into Lebanon,
Syria, and Turkey): destruction that is dated roughly

to the same time. Because accurate dating has not been
done at these sites (and at present cannot be done), it
is not possible to tell whether they all fell in a single
M = 7.5 or 8 event from Elat to Tiberias, or whether
these were distinct events separated by tens or even a
couple of hundred years. Furthermore, some argue that
the Sodom and Gomorrah story is only a story—either
a fictional oral transmission from the 3rd millennium
BCE that somehow made its way into the written Bible
in the first half of the 1st millennium BCE, or else a
holy script that must not be reinterpreted by man, or
worse by scientists. Neev and Emery take the biblical
description more or less at face value, and it’s anyone’s
guess as to how accurate this is.

The situation with Jericho is only slightly better:
whereas historian and biblical scholars have dated
Joshua’s conquest to around 1250 BCE, archaeologists
tend to agree that Jericho was unoccupied, and in a
state of total abandonment since its destruction around
1400 BCE by attackers and invaders, climatic change,
or earthquake. Thus the story of Joshua at Jericho may
also be pure fiction for scholars, or for orthodox be-
lievers a holy factual account, not to be challenged by
geological and archaeological facts of hypotheses.
Some (secular) biblical scholars have even suggested
that Joshua is the combined character of several lead-
ers, and the Jericho story of several battles waged by
the Israelite tribes as they gradually invaded Canaan.

Finally, climate change. Although major regional or
global climate changes can nowadays be identified and
mapped, smaller and more local changes are difficult
to identify, and their real magnitude is extremely dif-
ficult to determine. Neev and Emery, however, go as
far as interchanging, at times, drought with climate
change. But how can one tell that a local drought last-
ed long enough to cause regional abandonment? This
is certainly not clarified in this book, and thus invoking
these effects is pure speculation.

(2) Confusion. The organization of this book is con-
fused and confusing. It is confused because the authors
mix in most chapters, sections and even some para-
graphs geological facts, climatological tidbits, archae-
ological evidence and biblical references. For example,
do the authors want to use climate change evidence to
explain archaeological findings or use archaeological
finding to unravel climate change (e.g., Chapter 3)? I
believe that the authors are confused here vis-a-vis
what they want to test and prove, and as a result the
reader cannot help being confused as well.

In Chapter 5 (“Coordination of Biblical and Sci-
entific Information”) and 6 (“Sodom and Gomorrah
event’”) the authors attempt to put it all together—but
the result is utter confusion for the reader. For exam-
ple, who could possibly understand this sentence:
“Much knowledge of biblical events is from narratives
of ancient oral tradition that justify analysis and re-
spect because they may reflect genuine and unigue his-
torical information” (Chapter 5, p. 121)? Or the mean-
ing of “The rejuvenated early Bronze Il tectonic
phase continued into the intermediate bronze” (Chap-

87

$S900E 93l) BIA /1-/0-G20g Ye /woo Aioyoeignd-poid-swd-yiewlarem-jpd-awnidy/:sdiy wouy papeojumoq



ter 6, p. 144). What is a tectonic phase? And what is
a rejuvenated tectonic phase? Do they mean earth-
quake frequency? maximum magnitude? faulting?

Perhaps in recognition of the confusion, in Chapter
7 “The Synopsis”, the authors attempt to summarize
everything, but instead all is left inconclusive: “Al-
though the general timetable of climatic and demo-
graphic changes skefched here may be correct, de-
tailed biblical reports of some events are not always
reliable ... and there is confusion in dating some
physical events like earthquakes, climatic changes,
and resulting invasions and cultural breaks™ (Chapter
7, p. 150). Confusion indeed.

(3) Controversies. | can think of at least two con-
troversies in this book. One is related to religion, the
other to geology. The religious controversy is exem-
plified by the review of the Neev and Emery book in
Biblical Archaeology Review (Volume 23(4) p. 70,
1997). “Is it possible that natural catastrophes were
responsible for the destruction of these cities? The Bi-
ble tells us only that *“The Lord rained on Sodom and
Gomorrah sulfur and fire . . . and he overthrew those
cities” (Genesis 19:24-25); at Jericho, ““The people
shouted, and the trumpets were blown . . . and the wall
fell down flar” (Joshua 6:20). .. Are the Biblical nar-
ratives of Sodom, Gomorrah and Jericho primitive
memories of geological events, made by people who
had no ‘scientific appreciation of cause and effect?’
Maybe, but maybe notr” . This review, written by SMU
Religious Studies Professor Ronald Hendel, typifies
and concern, if not the outright disdain, of biblical
scholars of the simple-minded way some scientists in-
terpret biblical writings. To Professor Hendel, the
Neev and Emery “hook has little of substance to say
on this issue, and it says it in execrable prose”.

The geological controversy in this book is the au-
thor’s avoidance of any meaningful reference to plate
tectonics, and especially the Dead Sea transform as a
strike-slip fault system. The “tectonic movements”
Neev and Emery repeatedly refer to throughout the
book as being responsible for both ground and popu-
lation upheavals are generally related to vertical tec-
tonics—normal faulting, uplifts, etc. This view of re-
gional tectonics has been Neev’s personal one for de-
cades and is in disagreement with most earth scientists
who work this region. The overwhelming evidence—
from earthquake fault plane solutions, offset forma-
tions, plate motion reconstructions—favors a crustal
deformation model of predominantly strike-slip fault-
ing, with a small component of extension, reflected in
the formation of a series of pull apart basins, of which
the Dead Sea basin is the largest. The best data to date
suggests that whereas typical vertical uplift rates in
this region are less than Tmm/yr, the horizontal motion
is closer to lecm/yr.

This issue of faulting type is not just a minor debate
about geology. It impacts the estimation of what kind
of maximal magnitude of earthquake may have oc-
curred here. If it is assumed that faulting is predomi-
nantly of the normal type, then the maximum magni-
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tude is fairly modest (M << 6), because the length of
coherent normal faults around the Dead Sea is too
short to generate larger events. On the other hand the
coherent, through-going strike-slip fault system ex-
tends hundreds of Km (say from Elat to Banias and
beyond) and could in principle generate earthquakes
of magnitudes approaching 7.5 or 8. It is this kind of
event that must occur to cause destruction on a re-
gional scale. Normal faulting earthquakes cannot, as
far as we know, cause widespread devastation in this
region. As a result, the authors have been unable fully
to explore in detail the probability and nature of earth-
quakes they suggest as the cause for the destruction of
Sodom, Gomorrah and Jericho.

(4) Why do I nevertheless like this book? 1 like this
book because it is the best summary available in print
of the interrelation among geology, climate, archae-
ology, and writings, including biblical writings, for
this special geographic region. No one else has ever
attempted to put it all together, in spite of the inher-
ently uncertain and incomplete information. Without
speculations, and the associated confusion, this mate-
rial would have never been organized and analyzed
and eventually offered to us. Although many may dis-
agree with various interpretations of this data bit or
that, I believe that just to have all the information and
references in one book is of great value to scholars
and non-scholars alike who are interested in under-
standing how our past was shaped by the interactions
between natural processes and phenomena, and human
actions and reactions, and how all this got recorded in
our ancient writings and archaeological excavation.
Anybody who is interested in these must keep this
book on his bookshelf,

Amos Nur, Department of Geophysics, Stanford Uni-
versity, Stanford, California 94305

LIBYAN SANDS: TRAVEL IN A DEAD WORLD.
R.A. Bagnold. 1935. Reprinted (1993) by Immel Pub-
lishing Ltd., London. 288 p. Softcover. £7.95 (North
Americans can place credit card orders with the Immel
Warehouse by calling 011 44 014 03 710 851)

During 1941 in wartime London, The Physics of
Blown Sand and Desert Dunes by Ralph A. Bagnold
was published. One half century later, during 1991,
scientists, engineers, and others cited this book 36
times, and the data for the decade centered on 1991
suggest that the annual number of citations increases
with time (citation data from Science Citation Indexes,
Inc.). Over one half century after it appeared, Bag-
nold’s book on blown sand is widely known and used.

The success of his 1941 book depends on Bagnold’s
intimate personal experience with the phenomena of
blown sand. The book under review, Libyan Sands:
Travel in a Dead World, describes how he got that
personal experience. According to his autobiography,
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Libyan Sands was written in 1933-34 while serving
in Hong Kong, published in 1935, reprinted in 1941,
and reprinted again in 1987 with an Epilogue. The
1993 reprint under review seems to be identical to the
1987 reprint. The book primarily concerns Bagnold’s
exploration of the desert area that includes present Lib-
va, Egypt, Sudan and Chad, an area larger than the
Indian subcontinent.

The Bagnold family would make an ideal entry in
Galton’s Hereditary Genius. Bagnold’s grandfather
(1786-1857) had been a major general in the Honor-
able East India Company, his grandmother traveled
through Egypt on her way to India to marry that man,
and his father (1854-1944) traveled up the Nile as an
officer of the Royal Engineers in Kitchner’s unsuc-
cessful attempt to save Gordon in Khartoum. Bag-
nold’s older sister, Enid (1889—1981), wrote National
Velvet, The Chalk Garden, and a best-selling Autobi-
ography, among other works. Ralph A. Bagnold
(1896-1990) was commissioned in the Royal Engi-
neers, serving on the front lines in the Great War and,
after two years at Cambridge (1919-1921), throughout
the British Empire when the facade of imperial force
was still enough to maintain order.

Bagnold arrived in Cairo in 1925 as a captain. While
on leave in 1926, he went to Jerusalem in a Model T
Ford, much of the way without roads. He enlisted a
small group of fellow officers, and they spent their
leave during the next two years on increasingly longer
travels: to Petra via the Sinai and Agaba; Amman and
beyond; the Dead Sea; southern Sinai. During these
trips they perfected desert travel techniques, stripping
the Model Ts of all but essentials: no fenders, no hood,
no side panels; a simple improved cooling system for
the engine; carefully fitted supply cartons. The all-ter-
rain vehicle of the 1920s. They also perfected navi-
gation techniques to accurately (raverse large un-
mapped areas in steel autos where compasses would
not work with required accuracy.

After the initial trials, further travels were largely to
the deserts west of the Nile. The first long trip was to
Siwa, about 400 miles due west of Cairo, where
among other things they washed in a spring that the
Romans had walled off. He traveled in 1928 to the
area southwest of Aswan to investigate reports of a
locust invasion. With each trip, the scope and inge-
nuity of their explorations increased. Model As re-
placed the Model Ts. The last expedition in Libyan
Sands is described in Chapters IX and X, both chapters
entitled ‘Six Thousand Miles’, which seems to be the
3700—mile trip described in his autobiography. (The
first paragraph of Libyan Sands laments that his ex-
plorations necessarily had literate eye-witnesses who
could check his facts.) This trip extended from Cairo
deep into the Sudan and touched northeastern Chad in
terms of today’s political geography. They got 12
miles per gallon in cross-country travel (p. 220).

Here and there, and particularly in Chapter X, are
observations that underlie his Physics of Blown Sand:
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“The bulk of the grains flowed as a dense fog, rising no higher
than five feet from the ground. Over it we could see each other
quite clearly, head and shoulders only, as in a swimming bath.
Up above, the great fine—grained crests of the dunes were on the
move. Cornices dissolved as we looked, swaying along the curv-
ing surfaces in heavy dark folds, as if the mane of some huge
animal was being rutfled and reset in a new direction by a gale.”
(p. 159).

They found many archeological relics, ranging from
carvings of giraffes on rocks far out in the desert, to
evidence of the Senussi Islamic reform movement in
the nineteenth century.

“We seldom drove fifty miles without finding some human rel-
ics, and one never knew what would come next, for they ranged
in date over a large period of man’s existence on the earth. ..
Here in the Libyan Desert the surface is itself the bottom of
things, on to which all remains of former men. their tools and
pottery, have been lowered through the removal of the old accu-
mulated soil. Everything lies exposed on the top, the bones and
weapons of a lost Arab who had lately wandered out and died,
alongside the tools of some paleolithic hunter of twenty thousand
years ago.” (p. 216).

Bagnold arrived home from Hong Kong in May
1934 unable to digest normal food. At the age of 39,
he was discharged with the rank of major as a per-
manent invalid. He lived to be 94. Those in the Darwin
industry may read this as an echo: At the age of 40,
Leonard Darwin, the fourth son of Charles Darwin,
resigned from the Royal Engineers with the rank of
major because of poor health. Leonard Darwin lived
to be 93.

The 1987 Epilogue in this reprint mentions two out-
comes of the Libyan Sands explorations: Bagnold’s re-
search that led to Physics of Blown Sand, and Bag-
nold’s instigation of the Long Range Desert Group
(LRDG) during World War 11. The LRDG was a direct
military extension of Bagnold’s desert explorations in
the form of lightly armored, highly mobile patrols that,
early in the war, kept the Italian military in Libya tied
down and hindered it from invading Egypt. Bagnold,
who had been recalled to service, initiated this LRDG,
but moved on to higher commands. He was promoted
to lieutenant colonel, to celonel, and then to brigadier,
retiring again in 1944, after the North African cam-
paign had ended.

His work on the Physics of Blown Sand was “‘just
exploring in another form™ (p. 283). Bagnold does not
go into it in the Epilogue, but ultimately this work has
had a peculiar effect on sedimentation studies by ge-
ologists and engineers in the United States. In 1956,
Luna Leopold, then head of the U. S. Geological Sur-
vey (USGS) Water Resources Division, proposed col-
laborative work with Bagnold on sedimentation.
Among other things, Bagnold wrote reports for the
USGS and collaborated with coastal geologists at
Scripps Institution of Oceanography. The title of his
most notable USGS report, ““An Approach to the Sed-
iment Transport Problem from General Physics™
(1966), conveys some of the self-assuredness of the
man. It implies (the text makes this more explicit) that
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previous workers had ignored physics, an implication
that probably did not go over well with some U.S.
engineers, those who had spent their lives on the sub-
ject and who believed they were more aware of ‘gen-
eral physics’ than the brigadier.

In an even more famous paper (1954), Bagnold
studied sedimentation in the annular space between
two concentric rotating drums. This paper has only
two references, to Albert Einstein and Osborne Reyn-
olds. The study of annular flow between concentric
rotating drums, done at Cambridge and published in
1923 by G. L. Taylor, had the status of a classic ex-
periment when Bagnold published in 1954.

The Scripps collaboration resulted in a west coast
school of bed-load transport enthusiasts who applied
Bagnold’s insight on air-borne transport of sand to
wave-induced water-borne transport where the ruling
physics is different.

Libyan Sands records an age that disappeared during
the decade of its original publication. It is one mon-
ument of an unusual man: the product of heredity, in-
stitutions, and times that will not combine again.

CY Galvin, Coastal Engineer, Box 623, Springfield,
Virginia 22150

ESSAY REVIEW

JOHN WESLEY POWELL: FOUR PUBLICA-
TIONS CONCERNING HIS TRAVELS AND AT-
TAINMENTS

Of the four leaders of the major surveys that, during
the latter half of the last century, received federal fi-
nancing to explore the American west, John Wesley
Powell (1834-1902) was both the longest-lived and
much the most appealing. Clarence King—yes, he had
great charm, as so many contemporaries attest: his ear-
ly career was remarkably distinguished, he was cou-
rageous, he was rich (for a time, at least), but he was
not altruistic and his latter years were ones of decline
into oblivion. George Wheeler’s competitive spirit and
militaristic preoccupations cause one to view him un-
easily, while Ferdinand Hayden’s staunch faith in the
false doctrine that “‘rain follows the plow”—so polit-
ically appealing in its day—has long since been ex-
ploded, to the detriment of his posthumous reputation.
In contrast, as the years pass, Powell only grows
steadily in stature.

This has several causes. One is Powell’s percipience
in recognizing the forces that shape landscapes, par-
ticularly in arid lands. Another is his courage—that
one-armed man, bravely facing the hazards of rock and
rapid as his boats traversed the Grand Canyon. A third
is his understanding of, and great sympathy with, the
native peoples whom he encountered and his subse-
quent work about and for them. A fourth (and perhaps
nowadays the most important) is his formulation and
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staunch advocacy of a system of development of arid
lands that, if adopted, would have led to a much wiser,
much less environmentally destructive, settlement of
the American west. Finally, one must admire Powell’s
altruism and honesty, his unwillingness to compromise
with the self-seeking requirements of politicians—a
quality as rare in his time as it is today, alas!

Powell’s memory is perpetuated in many fashions—
by the names of several landscape features, most no-
tably Lake Powell; by the formal adoption of his ap-
pellations for so many others; by the museum named
after him in Green River, Utah; and by the many quo-
tations from and publications concerning his work and
ideas.

Though the second Supplement to my bibliography
of Geologists and the History of Geology fills three
more volumes (soon to be published), I have never
claimed omniscience and am unsurprised that four of
those publications on Powell have evaded my atten-
tion, even though one of them was published as long
ago as 1974. However, since other historians of geol-
ogy may be equally unaware of them, a brief review
seems justified.

Two are reprints of the articles written by Powell
himself for Scribner’s Monthly in 1875, Those re-
counting the classic first account of his Grand Canyon
voyage, later to be incorporated in rewritten form in
his two books on that voyage (1875 and 1895), is the
later in date. Under the original title, “The Cafions of
the Colorado™, the articles were reprinted attractively
by Outbooks in 1981. The booklet is introduced by
editor William R. Jones and incorporates, in addition
to original illustrations from Scribners and from the
1875 book, a series of equally classic—and very at-
tractive—illustrations by the great landscape artist
Thomas Moran. It is paper bound, cleanly printed and
sells for only $5.50.

The second series of articles by Powell reports an
episode not often remembered—his “An overland trip
to the Grand Canyon”. This was undertaken to inves-
tigate the mystery of the disappearance of the three
members of his crew who, deterred by an especially
formidable series of rapids, left the expedition almost
at its very end—and died as consequence. Powell did
solve that mystery, even identifying the natives who
had slain his former colleagues; but, typically, he treat-
ed the culprits with compassion and did not seek their
punishment. His sympathy with them is further dem-
onstrated by his incorporating, into his articles, a
lengthy retelling of a hero myth of their people. His
own cool heroism is several times made apparent, as
during his account of the descent of the 1200-foot deep
Roaring-Water Cafon:

Between the little river and the foot of the walls was found a
dense growth of willows, vines, and wild-rose bushes, and with
great difficulty we made our way through this tangled mass. It is
not a wide stream—only twenty or thirty feet across, in most
places—shallow, but very swift. After spending some hours in
breaking our way through the mass of vegetation, and climbing
rocks here and there, it was determined to wade along the stream.
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In some places this was an easy task, but here and there we came
to deep holes where we had to wade to our arm-pits. We soon
reached places so narrow that the river filled the entire channel
and compelled us to wade. In many places the bottom was a
quicksand, into which we sank, and it was with great difficulty
that we made progress. In some places the holes were so deep
that we had to swim, and our little bundles of blankets and rations
were fixed to a raft made of drift-wood and pushed before us.
Now and then there was a little flood-plain, on which we could
walk, and we crossed and re-crossed the stream and waded along
the channel, where the water was so swift as almost to carry us
from our feet; we were in danger every moment of being swept
down, until night came on. We estimated we had traveled eight
miles that day. (p. 6-8).

The reprint by Filter Press—no. 28 in their Wild &
Woolly West series—incorporates the original illustra-
tions from Scribners Monthly, plus others from a va-
riety of sources: it is both attractive and, at a mere
$2.50, surprisingly inexpensive. An earlier item in the
series—no. 11, William Rusho’s “Powell’s Canyon
Voyage” (1969)—remains available at the same price
in many U.S. bookstores.

The third work meriting mention here is a contri-
bution to the Western Writers Series of Boise State
University (no. 114, 1994). James M. Aton’s assess-
ment of Powell’s abilities and influence as writer and
visionary is woven around what is surely one of the
best and most lucid accounts yet published of Powell’s
life, scientific attainments and effectiveness as a fed-
eral agent. (He served as second Director of the U.S.
Geological Survey between 1880 and 1894 and as Di-
rector of the Bureau of Ethnology until his death in
1902). Aton’s assessment concludes:

The West that Powell had sought to settle in a rational manner
based on the conditions of the environment had, in the Turnerian
terms which Powell endorsed, officially closed shortly before his
death. His vision, however, did not fully guide that settlement.
Much suffering and failure attended whites’ settling of the West,
in good part because of the myths that Powell had fought against.
Nevertheless, Powell bequeathed to the nation a legacy of fearless
exploration, brilliant science, and dedicated public service. And
with his account of his 1869 voyage down the Colorado, we can
say he left us one of the great adventure stories in American
literature. (p. 50)

This work is again inexpensive ($3.95) and eminently
worth reading. Several others in the series treat with
writers who undertook geological studies, most nota-
bly no. 48 (Peter Wild’s account of Clarence King).
The last book meriting mention here forms part of
the Chelsea House World Explorers series—moderate-
ly large-format works (7.5 X 9 inches), with colour
boards and incorporating colour plates, as well as
black and white illustrations. This particular work is
by Ann Gaines and is entitled John Wesley Powell and
the Great Surveys of the American West (1991), selling
at $9.95. The principal problem is its title. The text
and illustrations occupy 119 pages (pp. 12-129) but,
apart from a few very incidental mentions, Powell
does not appear till page 105, so that less than one-
quarter of the book deals with his life and work. The
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prominence given to his name is surely a sales gim-
mick!
It is a pity that the publishers strove thus to mislead

potential readers, for this work is in fact an admirably
balanced and succinet account of all four of the geo-

logical-cum-topographical surveys which, during the
latter half of the nineteenth century, jostled so vigor-
ously for public funding. Successive chapters treat
with King’s meteoric career, Wheeler’s attempt to de-
velop a new mapping approach and Hayden’s solid
achievements and unwise agrarian philosophies. Pow-
ell’s own attainments are then assessed, adequately
though perhaps in a less clear-headed fashion than by
Aton. The problem is, perhaps, that the introductory
paragraph of page 105 is already so valedictory, before
the assessment even begins:

John Wesley Powell was the most important of the leaders of
the four surveys not simply because his two river journeys down
the Colorado River constituted the single greatest feat of post-
Civil War western exploration but because he possessed the most
insightful and far-reaching scientific mind of the quartet. He com-
bined King’s skill as the theoretical geologist and his flair as an
outdoors-man and a man of action with Wheeler’s drive and am-
bition and Hayden’s love of the West and dedication to its settle-
ment, but Powell stood alone in the degree to which he questioned
the already apparent pattern of settlement and economic devel-
opment of the western lands. Powell was perhaps the only one of
the four to fully realize that conflicts unresolved east of the Mis-
sissippi—how public land was to be distributed, the proper role
of federal and local government in regulating settlement and de-
velopment and allocating resources—were to be played out in the
West, with potentially disastrous consequences. Like King, Whee-
ler, and Hayden, he harbored an immense appreciation for the
uniqueness and beauty of the West, but he outdid them in the
extent to which he recognized that the region’s singularity de-
manded a new set of concepts and ideas to regulate its settlement.
Powell also differed from the others in the immensity of his ap-
preciation for the native peoples of the West and their culture and
in his devotion to understanding their past and present way of like
s0 as to help them build a meaningful future. (p. 105-106)

Gaines’s final words are:

Clarence King, George Wheeler, Ferdinand Hayden, and John
Wesley Powell were thus the last significant individual explorers
of the American West. No doubt they would today lament some
of the consequences of the West’s continued development—the
elimination of the magnificent, fearsome grizzly bear from its nat-
ural dominion, perhaps, or the acid rain and pollution that imperils
Yosemite and other national parks, or, for Powell, the continuing
tragedy of the American Indian—but all four believed that in
working to facilitate the settlement of the western lands they were
on the side of progress. And Powell, at least, would have been
optimistic about the ability of science and government, working
together, to apply their resources to solve these new problems.
“The revelation of science is this,” he said in 1882. “Every gen-
eration in life is a step in progress to a higher and fuller life;
science has discovered hope.” (p. 129)

Is that truly so? Those words, as Gaines notes, were
penned in 1882: Powell was to live twenty years lon-
ger after that and to realize that the policies he had
advocated were not being implemented. [ suspect that,
by the end of his life, Powell must have lost much of
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his earlier faith, when he saw how randomly and de-
structively the settlement of the west was proceeding.
Neither, I suspect, would he find any comfort today.
Development is still determined only by the quest for
quick dollars. Cities like Denver and Albuquerque are
sprawling shapelessly across ever-wider acres, while
burgeoning clots of houses are spoiling more and more
of the once-beautiful hill-slopes and deserts of Wyo-
ming, Colorado, Utah and New Mexico—those lands
about which Powell cared so passionately.

Has science lost hope, then, since Powell’s time?
No; but it has somehow forfeited too much public
trust. As these books make sadly clear, the lessons that
he tried to teach us have still to be learned.
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ESSAY REVIEW

THE ABERDEEN GRANITE INDUSTRY. Tom
Donnelly. 1994. Centre for Scottish Studies, University
of Aberdeen, Scotland. 186 p. Softcover, £9.50.

The search for economic mineral deposits—es-
pecially those yielding gemstones and the noble met-
als—afford a glamour that has stimulated a prolific
popular literature. In contrast, the documentation of the
less glamorous extractive industries—stone quarrying,
the working of economically valuable deposits of
clays, sand and gravels—is sparse, at best.

It is in Great Britain that this topic has received
fullest examination. Quarries in general, in England
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and Wales, have been surveyed in two works by Stan-
ier.! The working of fuller’s earth—the clay used for
washing sheep-fleeces—has been very amply docu-
mented by Robertson? and of alum by Turton.’ The
history of extraction of Portland stone and Purbeck
“marble” has been recounted by Benfield.* Bath stone,
called *‘the fashionable stone™, has had the story of
its working amply recounted in three books® and a per-
sonal history.® The history of Norfolk Carstone ex-
traction was reported by Messent” and of Derbyshire
“black marble™ by Ford® and Tomlinson.® The work-
ing of various building stones round Cambridge was
recounted by Purcell' and around Leckhampton,
Gloucestershire, by Bick,!! while the history of Dart-
moor’s granite industry was lavishly portrayed by
‘Woods. '

Other extractive industries have also attracted the
attention of British historians. Flint mining in Sussex
in historic times was documented by Pull.”? Tronstone
mining in Cleveland, North Yorkshire, was discussed
by Chapman' while, in a magnificent series of eight
volumes, Eric Tonks meticulously recounted its history
in the Midlands (Tonks;'® and Tonks and Scholes!®).

The working of materials for brickmaking in En-
gland has featured less well. It was briefly surveyved
by Hammond,"” while the Firmans'® discussed the ge-
ology of mediaeval bricks; but only one detailed re-
gional study'*—on brick clay working at Fletton, Nor-
thamptonshire—has come to my attention. In contrast,
the much more minor industry of digging ball-clays
for pottery-making has attracted three studies—by
Legg® on Dorset and by Rolt?' and Messenger, re-
spectively on workings in south and north Devonshire.
The history of the (essentially) Cornish china-clay in-
dustry has been recounted by Barton®® and Hudson®
and features in a reminiscence by Best.?® Shorter pa-
pers on the extractive industries are to be found in such
journals as British Mining and the Bulletin of the Peak
District Mines Historical Society.

Now that tiles roof most modern houses, the once-
important British slate industry has almost faded away.
A brief general account has been given by Williams?
and an account of a Cumberland slate “mine” by
Cameron.”” However, that industry was centred in
Wales and has recently attracted much reminiscent at-
tention. Richards® produced a gazeteer of the industry,
while particular slate quarries and quarrying districts
have been examined by Carrington,® Isherwood,®
Lewis,’! Lewis and Denton® and Richards.®

In contrast, the historical study of the extractive in-
dustries in Scotland has scarcely begun. Before the
publication of the volume, the only extended treatment
was of the Scottish shale-oil industry.* The book here
reviewed thus has a particular significance. It is also
important in that it is only the second to treat with the
history of granite working in Britain (for the first see
endnote #12). It is thus recommended to the attention
of all persons interested in the economic aspects of the
earth sciences.

As happened much later in North America, the first
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stone structures were built using field stones (called,
in Scotland, “land gatherings™). It was not until 1602
that the first quarry was opened in Aberdeen and not
until the 18th century that granite-quarrying truly be-
gan to gain momentum. Though Donnelly does not
discuss this, it seems to me quite probable that, in
many such quarries, the working was seasonal rather
than year-round, being undertaken by farm workers, at
times when their agricultural or pastoral duties al-
lowed. Some quarries in continental Europe are
worked in this fashion, even today. Since granite is a
difficult stone to work, its extraction was soon being
facilitated by blasting. Gunpowder was preferred for
this, since ‘it heaved or sprung the rock from the quar-
ry face without shattering it into small pieces” .
Rocks tipped with bronze, copper or even wood were
used to ram the powder into the holes made by drill-
ing: steel caused dangerous sparks. The drill-hole was
then “filled with clay or stones to direct the blast in-
ward’’.*® Even so, the blocks obtained for building pur-
poses were not large; the smaller pieces were used for
granite setts for cobbled roads or else broken by la-
bourers called ‘knappers’ into still smaller pieces, to
make the roadstone for ‘gravelled’ roads.

Because granite is heavy and costly to transport, the
earlier quarries were centred in the immediate neigh-
bourhood of Aberdeenshire’s two principal ports—Ab-
erdeen itself and Peterhead. These early quarries had
names that were often strange: Loanhead, Pitmuxton,
Greyhope, Nigg, Dancing Cairns, Sclattie, Dyce, Ty-
rebagger. With the advent of turnpike roads, transport
to the harbours became easier and quarries were
opened at progressively greater distances. With the ad-
vent of raillways, working was extended to Corrennie
and Tillyfourie in the Alford Valley, while opening of
the Deeside line allowed the first exploitation of the
pink granites of the Hill O’Fare. Progressive exhaus-
tion of surface deposits increasingly necessitated ‘tir-
ring’, the removal of such superficial deposits as rotted
granite and boulder clay. This necessarily increased the
cost of working. Fortunately, the market was improv-
ing, from a variety of causes; among them, a disastrous
fire in Aberdeen that caused that city’s officials to re-
quire stone construction; the growing Victorian urban
pride, requiring more impressive civic and commercial
buildings and fad for granite statues; even the use of
granite in the erection of urinals!

Unexpectedly, the British market for granite tomb-
stones was slow. Instead, between about 1830 and
1880, the principal market for these was in New En-
gland! The cause for this may have been the immigra-
tion of Scottish stone-masons to work in New En-
gland’s own granite quarries. These loyal Scots may
well have expressed their preference for the stone of
their homeland so strongly that the Yankees were per-
suaded of its greater virtues! Certainly several of the
Scottish masons, having accumulated funds enough,
promptly returned to Scotland and became quarry-
owners in Aberdeenshire.

Indeed, Aberdeen granite has acquired a world sig-
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nificance. It has been used to face important buildings,
and to commemorate important persons (during their
lifetimes or posthumously) throughout the British
Commonwealth and in many parts of the United
States. We geologists have benefitted from what the
quarries have revealed to us, such exposures helping
to fuel the long controversy concerning granite’s plu-
tonic or metamorphic origins. However, we have not
much aided the industry for, as Mr. Donnelly remarks:

Though coal mining has benefited from subsequent studies in geo-
logical science, granite quarrying has not benefited to the same
degree. Even now geologists cannot estimate accurately the value
of granite deposits below the earth’s surface.®®

All in all, we can learn much from such historical
studies as this—if only that, after all, we geologists are
not quite so crucial to society as we sometimes be-
lieve! It is also time that historians began to examine
the history of our own North American extractive in-
dustries, a story that has barely begun to be told.
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ESSAY REVIEW

GEOLOGY °‘TALKS’: COMMERCIAL CAS-
SETTES RECORDING THE HISTORY OF GE-
OLOGY

The tape recorder has long since proved itself to be
a valuable tool for historians. In particular, it has per-
mitted the preservation of reminiscences and inter-
views with persons who, through disinclination or dis-
ability, have not written down the story and the inci-
dents of their lives. It has been utilized with this aim
by a number of historians of geology, myself included,
to put on record the stories and the thoughts of senior
colleagues.

However, such tapes have hitherto been unique pro-
ductions—or, at best, copied only a few times upon
special request. The production of such tapes for com-
mercial sale is a relatively new venture and merits be-
ing brought to the attention of the readers of this jour-
nal.

The earliest I have obtained is one produced in
1990—John Wesley Powell River Journal—The
Grand Canyon of the Colorado. This consists of care-
fully selected readings from Powell’s record of his epic
voyage, with occasional interludes of river sounds.
The J-card within the plastic tape container is attrac-
tively printed in colour, but on one side only. Frus-
tratingly, it does not give either the name of the reader,
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the source (was it taken from a radio broadcast?), or
the address of the company—Teaberry—producing
and distributing the tape. This is a pity, for the reader
did too good a job to merit such anonymity and the
cassette is well worth purchasing. If you wish to obtain
it, I can only suggest that you write to the John Wesley
Powell River History Museum in Green River, Utah,
where 1 purchased my copy.

In contrast, the two other cassettes here reviewed
provide much ampler information. Both were released
in 1994 by Fossil Records of 2805 N. Keystone St.,
Burbank, California 91504, as part of a series entitled
Dinosaur Talks. The J-cards feature portraits and brief
biographies of the two vertebrate palacontologists
whose reminiscences are presented—respectively, Ed-
win H. Colbert and Elmer S. Riggs—and the second
J-card illustrates, on the obverse side, two dinosaurs
collected or reconstructed by Riggs.

Of the two tapes, the interview with Ned Colbert
(FR 003) is the better-recorded—in November 19th,
1993, at the Museum of Northern Arizona in Flagstaff.
Moreover, Ned’s pleasant voice and easy style of dis-
course make for relaxed, as well as interesting, listen-
ing. We are fortunate also to have available to us his
two autobiographical works (1980, 1989); the tape in-
evitably overlaps these very broadly, but there are
enough new stories to make it a worthwhile purchase.

Historically much more important is the tape of El-
mer Riggs (FR 005), since he died without leaving
behind any written account of his life. It has been care-
fully edited from a tape made by Mr. Pat Miller of the
National Park Service—according to the J-card, during
March 1990, but this is surely an error, since Elmer
Riggs died in 1963. (Was the true date 19607 That
seems likeliest.) The J-card states that

... the original recordings . . . were made under non-professional
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conditions. Although they have been filtered and enhanced, back
ground noises remain.

True enough; one has the impression that Riggs must
have been moving about the museum, picking up spec-
imens and displaying them to Pat Miller as they con-
versed. (Miller’s own voice, if present on the tape, has
been excised). It is not easy listening, this tape, but
one is hearing the voice of a distinguished collector
and preparator of vertebrate fossils, lost to us more
than thirty years ago, and much information is pre-
sented that was not available hitherto.

Both these tapes, then, well merit purchase: Donald
Glut and Pete Von Scholly, who produced them, merit
sincere congratulation. It is somewhat paradoxical, in
view of the series title, that both Colbert and Riggs
talk more about their work on fossil mammals than
about dinosaurs; but no doubt that name Dinosaur
Talks will help generate tales. I trust the series will be
continued, so that the voices of other great palacon-
tologists may likewise continue to be heard by future
generations of geologists.

In the meantime, we historians of the earth sciences
had better decide how we’re going to treat with such
cassettes in reference lists and bibliographies! For my
part, I'm also wondering what was on Fossil Records
tapes FR 001 and FR 002 and FR 004, which I"ve not
found—talking dinosaurs, perchance?
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estly above. The society should try to maintain at least
a slight cushion of funds in case of sudden future in-
creases in printing or mailing costs.

Much of the credit for achieving an approximately
balanced financial situation goes to Mott Greene, who
has saved the society considerable funds by keeping a

Earth Sciences History, v. 16, no. 1, 1997, p. 72

72

total income in 1996

close eye on journal production costs and by obtaining
electronic submission discounts from Allen Press. In-
dividual HESS members have also helped by respond-
ing in a timely fashion to dues notices. In addition, the
society benefits greatly from the service of the assis-
tant treasurers, Stuart Baldwin (U.K.), Barry Cooper
(Australia), Jordi Martinell (Spain), and Keith Tinkler
(Canada), whose time and effort make HESS mem-
bership affordable to many individuals living outside
of the U.S. Page charges were received during this past
year from Sandra Herbert, Paul Pearson, Martin Rud-
wick, Cecil Schneer, the University of New Hamp-
shire, and Macquarie University. Finally, the society is
very grateful to Kennard Bork, Aart Brouwer, Albert
and Marguerite Carozzi, David Donnenfield, Robert
Dott, Jr., Andres Duarte Vivas, W. Dean Grafton, Peter
Guth, Gretchen Luepke, and Wilfried Schroder for vol-
untary monetary contributions that they made to HESS
in 1996.

Respectfully submitted,
Dorothy Sack, HESS treasurer
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ANNOUNCEMENTS

Announcing a Historical Symposium at the Annual
Meeting of the South-Central Section of the Geologi-
cal Society of America March 22-24, 1998, on the
campus of the University of Oklahoma, Norman,
Oklahoma. The symposium theme is:

GEOLOGY AND TRAVEL: HISTORICAL
PERSPECTIVES

“We must preach up traveling, as Demosthenes did
‘delivery,” as the first second, and third requisites for
a modern geologist . .. "Charles Lyell

The practice of geological science has always had
strong links with travel. From the science’s early
phases to the present day, geologists have often em-
phasized the need to see the world—as Lyell pro-
claimed in 1829. The travel imperative underscores
one of geology’s most interesting features: its pecu-
liarly strong commitment to a geographically specific
understanding of the Earth. By focussing on this di-
mension of the priorities and the experiences of ge-
ologists, it is possible to shed light on the processes
by which the earth sciences have grown and changed.
In this symposium we aim to explore aspects of this
linkage between geology and travel, throughout all pe-
riods of geology’s development.

Proposals for contributed papers on any topic relat-
ed to this theme are encouraged. The deadline for ab-
stracts will be 28 November 1998. Inguiries:

Kenneth L. Taylor

Department Of the History of Science
University of Oklahoma

Norman, OK 73019

E-mail: ktaylor@ou.edu

Telephone: (405) 325-5416

Fax: (405) 325-2363

Web page for the meeting: http://hoth.gen.ou.edw/
~jahern/scgsa/

THE BERNARD L. MAJEWSKI RESEARCH
FELLOWSHIP

The American Heritage Center announces the sec-
ond annual offering of the Bernard L. Majewski Fel-
lowship and invites applications from interested schol-
ars. The Fellowship is named in honor of the late pe-
troleum industry pioneer, Bernard L. Majewski, and
provides a stipend of $2,500 in support of research
conducted in the archival collections at the American
Heritage Center on the campus of UW. Acceptable ar-
eas of research include history, oral history and his-
torical archaeology pertaining to economic and petro-
leum geology, or, environment and natural resources,
business or economic history pertaining to economic
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and petroleum geology. The deadline for applications
for the 1998 Fellowship is December 15, 1997 and
research should be conducted by the Fellow within one
year of appointment. For application information or a
comprehensive listing of available research collec-
tions, contact:

Manager

International Archive of Economic Geology
American Heritage Center

PO. Box 3924

University of Wyoming

Laramie, WY 82071

Phone: (307) 766-6506 or fax (307) 766-5511
E-mail: mgrafel@uwyo.edu

For updated information on this subject, check our
web page:http://www.uwyo.edw/ahc/iaeg/majewann.htm

PALAEONTOGRAPHICAL
SESQUICENTENNIAL

In celebration of the 150th anniversary of the found-
ing of the PALAEONTOGRAPHICAL SOCIETY, a
one-day Symposium is being organised on THE HIS-
TORY OF PALAEONTOLOGY IN GREAT
BRITAIN at the Dept. of Earth Sciences, University
of Cambridge, Downing Street, Cambridge, CB2 3EQ
on Wednesday 24th September 1997 by The Pa-
laeontographical Society and the History of Geology
Group of the Geological Society of London. If you
would like to attend offer a paper or would like further
details contact the convenor:

Stuart A. Baldwin,

Fossil Hall, Boars Tye Road,
Silver End, Witham,

Essex, England, CM8 3QA
Tel: 01376 583502

Fax: 01376 584480

KUDOS

Founding Editor of Eartu Sciences History, Gerald
M. Friedman, Distinguished Professor of Geology at
Brooklyn College and Graduate School of the City
University of New York, received the James Hall Med-
al of the New York State Geological Survey/State Mu-
seum. This medal is presented to those prominent, liv-
ing, senior geologists who have made significant con-
tributions to the earth sciences in New York, as decid-
ed by a consensus of the current members of the New
York State Geological Survey permanent, senior staff
with the conditions that the recipient is alive at the
time of nomination and has never been a member of
the NYSGS permanent staff.
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