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H. E. LeGrand describes how Tuve fostered rock mag-
netism and isotope dating studies (at the expense of
the magnetic-field program), but then, in the face of
accumulating evidence, decided to drop the rock mag-
netism studies. Viewed from the 1960’s or later, aban-
doning paleomagnetism on the eve of the discovery of
magnetic reversals looks like a terrible mistake, but
LeGrand’s examination of the record shows that it was
soundly based on what DTM’s researchers thought they
were finding. Thomas D. Cornell gives an exhaustive
description of Tuve’s own program in explosion seis-
mology, based on extensive use of the archives. One
gem that this has turned up is Tuve’s characterization,
in 1946, of Roger Revelle, generally regarded as one
of the architects of enlightened postwar science policy,
as “an engineer, [whose] concept clearly is that sci-
entific men can and should be persuaded to take di-
rection in their work from those in charge of (Navy)
funds.”

Somewhat separate from all this earth-science work
in Washington, D.C. was “the heavens”, namely the
CIW work at Mount Wilson. This owed much to a
third “exceptional man”, George Ellery Hale. Since
the history of astronomy has been much more culti-
vated than the history of the earth sciences, the broad
outlines of this story are better known, but several
papers here provide closer looks. R. S. Brashear ex-
amines how Hale and the Smithsonian worked (some-
times together, sometimes not) on solar research at Mt.
Wilson. Norris Hetherington, in a good example of the
benefits of studying failed research programs, describes
how Hale’s attempt to develop a joint research pro-
gram with T. C. Chamberlain foundered on the sheer
difficulty of the problem chosen. David H. DeVorkin
presents H. N. Russell’s work at Mt. Wilson, and makes
a good case that, in line with Hale’s goals, he helped
to reoriented much of the research there into a more
physics-based mould. John Lankford examines the role
of women in the work of the observatory, in an paper
nicely counterpointed by Owen Gingerich’s well-stated
plea for a more thoroughly contextual approach. Gin-
gerich points out that the papers here say little about
the wider national or international world of astronom-
ical research; while much the same could be said of
many of the papers discussing earth-science topics, it
is probably unfair to expect this in such a relatively
unexplored part of the history of science.

Finally, this volume closes with several reviews of
the available sources for the history of the CIW, and
one summary, by Deborah Day, of the state of archival
sources for the history of geophysics. All scientists in-
terested in history should read this paper, if no other
here, for it makes clear how little of the vital source
material for historical studies is being saved.

All in all, this is a fine collection of essays that ad-
vances our knowledge of the history of geophysics. The
editor is to be congratulated not only on organizing
this conference, but also on getting the results out in
a very respectable time. We can certainly hope that the
AGU will sponsor more such activities,

Duncan C. Agnew, Institute of Geophysics & Planetary
Physics, Scripps Institution of Oceanography, Univer-
sity of California—San Diego, La Jolla, California 92093

RAPHAEL PUMPELLY: GENTLEMAN GEOLO-
GIST OF THE GILDED AGE. Peggy Champlin.
1994. The University of Alabama Press, Tuscaloosa.
xiii + 273 p. Hardcover, $49.95.

Raphael Pumpelly (1837-1923) was a man who be-
gan his career in the heroic age of American geology.
But as he lived well into the twentieth century, he may
also be described as a transitional figure in the history
of geology.

Pumpelly came from a wealthy New York State fam-
ily, and was thus able to pursue his geological interests
to some extent in the style of a nineteenth-century
gentleman-amateur. But he was also a fully trained
mining geologist, who received what was perhaps the
best available training in practical geology in the
1850s—at the Freiberg Mining School. And to all in-
tents and purposes he was a professional geologist,
though one who, by reason of his financial position,
could choose the jobs that interested him, rather than
having to scrabble for posts.

Pumpelly was an extremely well-travelled man. In-
deed, he went round the world in his twenties, doing
important reconnaissance work in Japan and China.
In his old age, he visited Turkestan, carrying out im-
portant investigations at the borderland between ge-
ology, archaeology, and physiography. In his middle
years, he worked for the Michigan, Missouri, and U.S.
Federal Surveys, and also for the Northern Transcon-
tinental Survey (associated with construction of the
Northern Pacific Railroad). In addition to his survey
work, Pumpelly made studies of copper ores, and the
processes of metasomatism. He also attended to such
controverted matters as the determination of the Cam-
brian-Precambrian boundary.

A good deal is already known about Pumpelly from
his autobiographical Across America and Asia (1870)
and his two-volume Reminiscences (1918). But Peggy
Champlin (like Pumpelly an independent scholar) is
the first to have written a detailed biography. This she
has done in fine style, in a thoroughly researched and
clearly written study that will be full of interest to
readers of Earth Sciences History. There are rich ar-
chival resources for a life of Pumpelly held at the Hun-
tington Library at San Marino, California, the National
Archives in Washington, the Smithsonian, the Car-
negie Institution, and elsewhere; and it is apparent that
such resources have been used with care and to good
effect.

It is not always the case that a reviewer has a detailed
knowledge of even one section of a book under review.
But in the present case I have, with a Chinese colleague
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Nevertheless both the geologic and paleontologic com-
munities have been in turmoil ever since 1980, when
Luis and Walter Alvarez and their geochemical co-
workers, Frank Asaro and Helen V. Michel, published
this idea in Science. The scientific community then
split into three major groups that continue trench war-
fare to this day. These groups include: 1) true believ-
ers—those who accepted at once the powerful argu-
ment that the presence of iridium at the Cretaceous/
Tertiary (K/T) boundary, where dramatic changes in
life forms have long been recognized, is an indicator
that an extra-terrestrial body had struck the earth and
was in some way responsible for mass extinction; 2)
the volcanic apologists—those who rejected the extra-
terrestrial source as the killing method, but argued in-
stead that massive basaltic volcanism poisoned the
environment, spewed out iridium-bearing ash, and led
to the demise of many plants and animals at the end
of the Cretaceous Period; and 3) the doubters—those
who rejected the idea that a sudden mass-extinction
had ever occurred, but ifit had, neither asteroid impact
nor volcanism had anything to do with it!

Lines were drawn in the sand and 15 years later, only
the volcanic apologists appear to have lost ground. The
recent discovery of an enormous buried structure on
the Yucatan Peninsula that is interpreted as an impact
crater formed 65 my ago has provide the smoking gun
predicted by the original hypothesis. This interpreta-
tion is fortified by the discovery of tsunami deposits
containing voluminous quantities of melted droplets
in terminal Cretaceous deposits rimming the Gulf of
Mexico and also occurring in Haiti. Few now doubt
that an asteroid impact occurred in the Caribbean at
the time of the K/T boundary; the effects of this event
on the biosphere remain contentious, as does the iden-
tity of the killing mechanism.

Bill Glen’s book attempts to take us backstage and
to plumb the minds of some of the protagonists and
antagonists. Strangely, no one from the Alvarez team
is included, nor is a representative from the volcanic
school given a voice. The paleontologists are well rep-
resented, with David Raup, John Sepkoski, Jr., and
Stephen Jay Gould providing interesting insights into
the impact of the new Alvarez hypothesis on their ideas
concerning patterns of variation in biologic diversity
through time and the significance of punctuated, rather
than steady-state, evolution. These three authors were
charter members of the true-believer club. Bill Clem-
ens, a charter member of the doubters, carries the spear
for those paleontologists who see in their data that
stepwise demise of many fossil groups had begun long
before the K/T boundary. Clemens and his students
have provided important data bearing on the killing
mechanism, first postulated to be freezing due to block-
age of sunlight by dust thrown into the atmosphere.
Their discovery of Late Cretaceous dinosaurs on the
North Slope of Alaska cast doubt on this interpreta-
tion, as it appears that dinosaurs could adapt to long
periods of cold and darkness.

Inclusion of some contributions in this book remain

a mystery as they seem to contribute little to the subject
debate. For example, Herb Shaw’s essay on “The Lit-
urgy of Science: Chaos, Number, and the Meaning of
Evolution,” appears to by a cryptic extract from an
unpublished book dealing with non-linear dynamics,
and would have been better left to another forum.

Much remains to be learned concerning the role of
catastrophic, extra-terrestrial events in shaping the
course of biologic evolution. Are all major pre-Pleis-
tocene declines (mass-extinctions) due to impact? Can
major impacts occur without significant biogenic ef-
fects? Is a big one out there headed our way??? Stay
tuned. There’s more to come in this fascinating story,
and Bill Glen’s book is a good way to acquire an in-
sider’s point of view.

David L. Jones, Department of Geology & Geophysics,
University of California, Berkeley, California 94720

STRANGE GENIUS: THE LIFE OF FERDINAND
VANDEVEER HAYDEN. Mike Foster. 1994. Rob-
erts Rinehart Publishers, Niwot, Colorado. 352 p.
Hardcover, $29.95.

Though not all those interested in the history of
geology will immediately appreciate this book, Mike
Foster’s biography of F. V. Hayden is an important
addition to the field, representing as it does the first
serious full-scale study of a man who was without a
doubt the best-known American geologist of the mid-
nineteenth century. In recent decades historians of sci-
ence have begun to do what Foster has given us: an
effort at a “true biography,” one which, rather than
merely celebrates the accomplishments of the heroes
of 19th-century American science, “begins and ends
with the man, the whole man, and recognizes that man
for what he was, and was not, rather than making him
over to suit the predilections of a biographer.” (p. 292)
Foster’s Strange Genius should further this develop-
ment, since it ratifies this new standard and model for
scientific biography, and contents call into doubt much
that has been previously taken as settled about the
development of American science in the 19th century.

It is well past time that historians of geology gave
Hayden the credit he deserves for his accomplish-
ments—credit that most of his contemporaries had
little difficulty appreciating, much as they might have
disapproved of him on other grounds. But as Foster
clearly shows, all too frequently in Hayden’s case, the
views of a small coterie of his political and scientific
opponents have prevailed, views which took advantage
of real weaknesses and frequently exaggerated them far
out of proportion and context. Only recently have some
scholars and students begun to look more closely, ques-
tioning these received opinions, and only now do we
have a new view of the whole man—and a very inter-
esting man he proves to have been.

Foster writes that as a biographer, his interest was
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in coming to know Hayden as a man, and he has prob-
ably succeeded in knowing Hayden better than even
many of those who knew and lived and worked with
him during his lifetime. For as Foster quickly makes
clear, Hayden was not an easy man to know, and even
went out of his way to obscure and re-write his life’s
story. Even now, Hayden remains something of an
enigma—in part because many of his personal papers
have been destroyed, and in part because in those that
have remained Hayden was little given to conscious
self-reflection. He was too busy—and too anxious—
for that. Thus, most of what can be known of Hayden
the man has to be abstracted from others’ perceptions
of him as well as those reflections of the man that
Hayden inevitably, but unconsciously, put in writing.
Certainly no one has put more time or effort into track-
ing down the myths and clearing away the debris that
have substituted for the history of F. V. Hayden than
Mike Foster has, and the results are richly rewarding.

In many ways, this Hayden is familiar. He remains
a publicist of the west and geology, an enthusiast for
his survey and its work and for the regions he explores,
and a popularizer of science and the “Great West.” He
remains, as well, an amazingly effective scientific lob-
byist who could be both obsequiously generous and
ruthlessly competitive, and exhibit surprising and un-
predictable mood swings. And he remains, naturally,
the head of the largest and most impressive of the Great
Surveys of the 1870s. But Foster shows us other sides
to this familiar figure—sides which reveal that the fig-
ure was, perhaps, not all that familiar after all—or at
the very least were only very partial views and im-
pressions.

Besides the familiar Hayden, Foster also introduces
a man who was consumed by demons, a man shaped
by what sociologists today would call a classically dys-
functional family, who spent an entire career advanc-
ing from one father-figure to another in his patrons,
and was in a constant pursuit of approval. But this is
not the only forgotten Hayden that we meet, since
Foster also re-introduces us to Hayden the scientist,
one of the last classical field natural historians of the
older mode, a man in love with the whole of nature,
and a scientist who generally resisted theorizing but
instead consciously (or perhaps unconsciously) adopt-
ed a travelogue style as not only the most appropriate
mode to draw people into an interest in natural history
and geology, but also to express the way he viewed
nature: as wholly inter-connected, and only able to be
appreciated one bit at a time, with the whole finally
arising out of the parts. But even here, we meet Hayden
the geologist, who could be a gifted theorizer, quickly
drawing connections upon the most cursory of obser-
vations, with an eye for the important details, and a
man who spent nearly three decades studying what
became one of the central geological questions of the
American West: the Great Lignite and the Cretaceous-
Tertiary border. As a result of Foster’s integrative study,
we are enabled to have a much better appreciation of
the man Hayden was, with his weaknesses and his

strengths: a man of impressive talents, and some equal-
ly impressive weaknesses.

Withal, Foster is generally successful in avoiding the
temptation to make Hayden into a hero. Admittedly,
in an honest portrayal of Hayden, this is not always
much of a temptation. But Foster does present us with
a Hayden with whom one can have a certain sympathy,
or at least an understanding, and this is especially so
since Foster succeeds very well in placing Hayden with-
in his context, both personally and institutionally.

Making a career in geology and natural history was
no simple matter in 19th-century America— particu-
larly outside of academia—and those who succeeded
in doing so have come down to us as giants. Hayden
was one of the most successful of these giants, and
Foster reveals that the extent of his success was all the
more remarkable given both his own obscure begin-
nings and the competition he encountered in what was
a very proprietary environment, as men scrambled —
frequently ruthlessly—for every advantage in their ef-
forts to create scientific careers and, if possible, fame
and fortune. This examination of Hayden thus pro-
vides us with more than a biography of an isolated
individual. On the contrary, it provides an entree into
a much wider scene-and a double-edged one at that,
since we can follow Hayden both on the way up and
on the way down.

T have only three criticisms with Foster’s book, none
of them major. The first is that serious consideration
should be given to including maps in any reprinting
or paperback edition. During the course of his career,
Hayden and/or his survey covered the better portion
ofat least a half-dozen states, and Foster seeks to follow
him throughout much of his wanderings, in a worthy
effort to watch him in action. However, for readers
unfamiliar with many of the regions Hayden so en-
ergetically explored, well-considered maps would make
the job much easier. My second criticism is in Foster’s
method of citation. Unfortunately, in my opinion, he
does not use footnotes, but rather page references, and
these seem to me rather sparingly used—a system that
will make the task of those who wish to follow him
somewhat more difficult. My final criticism is perhaps
misnamed, since I think that if anything, in the end
Foster gives Hayden less credit than the evidence pre-
sented may merit. Foster clearly shows that even in
his final “defeat,” Hayden landed on his feet, and if
the verdict of the competition for the directorship of
the USGS was as fore-ordained as Foster indicates (and
that Hayden himself knew from President Hayes that
he was not to receive the position), then perhaps Hay-
den succeeded better than his opponents intended in
maintaining his own credibility and securing a virtual
sinecure from which he could oversee the completion
of the work of his own survey. But perhaps this is not
a criticism, so much as the recognition of a biographer
who is careful not to go too far beyond his evidence.

James G. Cassidy, History Department, Saint Anselm
College, Manchester, NH 03102

107

$S800E 98] BIA 61-/0-GZ0Z 1e /woo Aio1oeignd-pold-swiid yewssiem-pd-awiid//:sdiy Woil papeojumoc]



Downloaded from https://prime-pdf-watermark.prime-prod.pubfactory.com/ at 2025-07-19 via free access



Downloaded from https://prime-pdf-watermark.prime-prod.pubfactory.com/ at 2025-07-19 via free access



predecessor, the Swiss-born geodetician Ferdinand
Hassler, had managed to alienate many political sup-
porters through his unabashed elitism and arrogance.
By contrast, the politically skilled Bache, nephew of a
U. S. vice president, mobilized considerable support
by tempering his elitist desires for scientific autonomy
while paying close attention to the requirements of
Congressional politics. Slotten does a particularly good
job in showing how Bache secured the Coast Survey’s
position by arguing, depending on the audience, that
geodetic surveying was a highly technical and abstruse
science requiring trained professionals rather than am-
ateurs (such as the naval officers who threatened to
take over the survey) for its pursuit, and that geodetic
surveying was not at all an abstruse, ivory-tower sci-
ence, but a highly practical activity which produced
immediate benefits for navigation and commerce. Thus,
Slotten reinforces the point already made by Reingold
that pure and applied science were differentiated much
less rigidly in the nineteenth century than in the twen-
tieth.

The most interesting and important chapter of Slot-
ten’s book, in my opinion, is Chapter six, which traces
in detail the patronage network centered on Bache’s
Coast Survey. Basing himself on meticulously exam-
ined archival records, Slotten inventories the many
ways through which the Coast Survey supported work
in astronomy, terrestrial magnetism, geodesy, ocean-
ography, and other geophysical fields outside the sur-
vey by, for example, paying summer salaries, loaning
instruments, and providing general advice and en-
couragement to university professors and independent
researchers. As Slotten demonstrates, the Coast Survey
was the most important provider of government lar-
gesse to science at mid-century. He also argues con-
vincingly that this patronage had a significant effect on
the character of American science, as it favored those
sciences which “sought to measure the geographical
distribution of interrelated [physical and natural] phe-
nomena in order to discover laws and quantitative
relationships that might be presented graphically” (pp.
113-114). Coast Survey patronage thus goes a long way
toward explaining the preference for this “Humbold-
tian science” (to use the term coined by Susan F. Can-
non) over laboratory science in nineteenth-century
America.

In his final, somewhat disjointed chapter, Slotten
examines several of the cultural attributes of the Coast
Survey, which Bache transformed into a highly regi-
mented and hierarchically organized body in which the
paternalistic director insured both the technical and
the moral discipline of his underlings. While Slotten
argues that the Coast Survey thus came to embody
deeply held cultural and moral values, Bache’s style
may have been due as much to his experiences as a
student at the U. S. Military Academy as to some
amorphous Whiggish culture. Slotten also does not pay
much attention to alternate cultural programs within
the Coast Survey; while noting that some Coast Survey
employees resented Bache’s paternalism, he does not,

despite having worked in the George Davidson Papers
at the Bancroft Library, follow up on the contention
put forth by Michael L. Smith in Pacific Visions (1987)
that Davidson, one of Bache’s early proteges in the
Coast Survey, welcomed assignment to California in
order to construct an alternative style of surveying
practice consonant with more democractic and com-
munitarian values.

All in all, Slotten has significantly extended our un-
derstanding of Bache as an institution-builder who
played an important role in shaping nineteenth-century
American science. Slotten also deserves praise for be-
ginning the examination of the Coast Survey’s cultural
milieu. It is to be hoped that other historians of the
earth sciences will follow Slotten in examining the po-
litical and cultural dimensions not only of the Coast
Survey, but also of the many state and federal geolog-
ical surveys which characterized American science at
this time.

Carl-Henry Geschwind, Department of History of Sci-
ence, Johns Hopkins University, Baltimore, MD 21218

THE SCIENTIFIC LIBRARY OF HORACE-BE-
NEDICT DE SAUSSURE (1797): ANNOTATED
CATALOG OF AN 18TH-CENTURY BIBLIO-
GRAPHIC AND HISTORIC TREASURE. Albert V.
Carozzi and Gerda Bouvier. 1994, Mémoires de la
Société de Physique et d’Histoire Naturelle de Genéve,
volume 46. 201 pp. Softcover. SFr 56; $40.00. (Postage
included; order prepaid from SPHN, Mus. d’Hist. Nat.,
C.P. 6434, CH-1211 Geneva 6, Switzerland.)

The purposes of this tall (29.6 ¢cm) and attractive
volume are well expressed by the authors in the fol-
lowing statement: “More than a catalog, this work is
a piece of research on the history of science in the 18th
century. It documents the contents of the private li-
brary of a wealthy and famous enlightened naturalist
and reveals how that library was selectively built, per-
sonally organized, and used for the scientific and philo-
sophical endeavors of the owner” (p. 59). The result
gives us access to valuable information about how
Saussure dealt with the problem of assembling the tex-
tual sources he thought necessary for his work. It is
also instructive as a piece of historical detective work.

Carozzi and Bouvier have aimed at “a reconstitu-
tion, according to modern bibliographical standards,
of the scientific holdings of Saussure’s library” (p. 1).
Reconstituting was necessary, because much of the li-
brary was dispersed, apparently sold at the end of Saus-
sure’s life. Of the 1202 entries in this catalog, around
350 (or 30%) represent titles retained in the private
libraries of three of Saussure’s descendants. The other
70% of the catalog entries are derived from several
sorts of evidence.

About 1788 Saussure prepared an incomplete manu-
script catalog of his mineralogical and chemical books.
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origin and nature of this local knowledge is not made
very clear by Bowker, nor is the process by which these
various bodies were integrated with each other. Indeed,
Allaud and Martin’s straightforward and technically
informed history, despite some tendencies toward hag-
iography, gives a much better picture of the iterative
process by which Schlumberger continually tested and
refined its prospecting tools. Moreover, Allaud and
Martin’s emphasis on the empirical nature of Schlum-
berger’s research belies Bowker’s assertion that
Schlumberger’s science is commonly portrayed as
moving from theory to application.

Bowker also wishes to argue that the organizational
innovations of modern industry preceded rather than
followed the development of industrial science and
thereby “rendered industrial science possible” (p. 13).
Bowker particularly focuses on infrastructural work
“which operated by locally controlling social and nat-
ural time and space” (ibid.). Just as oil companies in
Venezuela carved out heavily defended spaces from
the chaotic pre-industrial jungle and imposed the or-
derly rhythms of industrial time in them, so Schlum-
berger, according to Bowker, imposed industrial no-
tions of space and time on the mud circulating through
boreholes. This portrayal of the organizational and in-
frastructural work necessary to maintain modern in-
dustry, while certainly quite flashy, is nevertheless too
restricted. There is little in Bowker’s account, for ex-
ample, of the intense political and economic negotia-
tions so vividly portrayed in David Yergin’s The Prize:
The Epic Quest for Oil, Money & Power (1991). As a
result, Bowker cannot really deliver on his promise to
uncover Schlumberger’s business strategy.

In his final substantive chapter, Bowker uses a pro-
tracted patent trial to investigate the rhetorical prac-
tices by which Schlumberger submerged the local and
infrastructural aspects of its science. While Bowker
presents much interesting material here (the trial is
dismissed in a single sentence by Allaud and Martin),
his account is too disjointed for the reader to discern
what was actually going on at that trial.

Bowker certainly provides some very useful insights.
His analysis of the reasons why Schlumberger failed
in the United States but succeeded in the Soviet Union
in the late 1920s, for example, greatly adds to Allaud
and Martin’s historical account, and the program he
outlines in his Introduction for studying industrial sci-
ence should certainly stimulate future historians of
geophysics. Nevertheless, Bowker’s work suffers from
many of the flaws characteristic of Latour’s writings:
excessive jargon (even such innocuous words as black
box, laboratory, and parasite are used in highly specific
and theory-laden ways), convoluted and often murky
arguments, a tendency toward insidious puns, and a
penchant for occasionally maddening overstatements
based on questionably used historical evidence. More-
over, the bibliography is incomplete and poorly proof-
read; an important work by Galambos repeatedly re-
ferred to in the Introduction, for example, is not iden-
tified. As a result, this book is likely to be difficult

reading for anyone not already completely habituated
to Latourian analysis.

Carl-Henry Geschwind, Department of History of Sci-
ence, Johns Hopkins University, Baltimore, MD 21218

THE G.D. HARRIS 1890 MANUSCRIPT ON THE
STRATIGRAPHY OF MIOCENE AND PLIO-
CENE BEDS AT YORKTOWN, VIRGINIA. Lauck
W. Ward. 1993. Paleontological Research Institution
Special Publication 20. Ithaca, N.Y. 118 p. Softcover.
$20.00. (Available from the institution at 1259 Tru-
mansburg Road, Ithaca, NY 14850.)

This is the first-time printing of a manuscript that
will help to elucidate the stratigraphy of the Yorktown
Formation in Virginia and the stratigraphic and geo-
graphic location of the fossil localities of G.D. Harris.

The format Ward has used for this book is to be
commended. The original, beautifully handwritten
manuscript is exactly reproduced on the odd-num-
bered pages along with the original sketches of sections,
and Ward’s typeset identical version is on the even-
numbered pages. Corrections and additions by Ward
are handled in footnotes on the typeset pages. A cor-
relation chart that shows the Yorktown Formation and
its currently used members is included in the intro-
duction.

Gilbert Dennison Harris lived from 1864 to 1952.
He was founder of the Paleontological Research Insti-
tution in Ithaca, N.Y. To fill a need for publishing
paleontological papers of his and other authors, he
established the Bulletins of American Paleontology and
Palaeontographica Americana. A memorial to him was
written by Katherine Van Winkle Palmer in the Bul-
letins of American Paleontology (v. 35, no. 146, 1953)
and Ward reproduces it at the end of his book.

Gilbert Harris joined the Arkansas Geological Sur-
vey in 1888 after receiving a PhB degree from Cornell
University in 1886, followed by a year of graduate
study there in geology. In 1889 he joined the U.S.
Geological Survey in the Paleozoic Division and later
transferred to the Cenozoic Division, where he was an
assistant to William H. Dall in the Smithsonian In-
stitution. During this time Harris mapped the areal
distribution of the Tertiary in Arkansas and distin-
guished its subdivisions. While working with Dall,
Harris became familiar with eastern and southern North
American Cenozoic stratigraphy. In 1892, owing to a
downsizing of the U.S. Geological Survey, Harris be-
came Tertiary paleontologist to the Geological Survey
of Texas. In 1894 Harris was hired as Assistant Pro-
fessor of paleontology and stratigraphy at Cornell Uni-
versity, was promoted to full professor in 1909, and
taught there until he retired in 1934 at the age of 70.

Over 100 vears have passed since Harris wrote the
original manuscript, and the fossil and stratigraphic
localities described along the York River are no longer
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Hayden’s U.S. Geological Survey partly and wrote part
of the third annual report. After teaching chemistry at
the University of Pennsylvania, Frazer resigned to work
for eight years with the second geological survey of
Pennsylvania.

Geologists who may not be so well known include
Frederic Miller Endlich, George Augustus Koenig, Os-
car Montgomery Lieber, Nathaniel Alpheus Pratt, and
Edgar Theodore Wherry. I'm sure some readers will
quarrel with the “not well known” designation of one
or more of these men if they happen to be familiar
with the situation in which they worked, such as a state
survey or a particular agency. Endlich (1851-1899) was
educated in Europe after he was 15. He studied a broad
spectrum in the sciences, and the schools he attended
included the School of Mines at Freiberg. After his
return he worked at the Smithsonian Institution, then
was a member of Hayden’s survey groups in the west
in 1873 and 1879. He later consulted on geology and
mines in the west, and published a book on blowpipe
analysis. After emigrating to the U.S. from his native
Germany, Koenig (1844-1913) taught mineralogy and
geology at the University of Pennsylvania. He had
studied at several universities in Europe, but finished
with a year at Freiberg. He is credited with discovering
diamonds in meteoric iron, as well as with the discov-
ery of “more than a dozen” new minerals. Lieber (1830~
1862) also studied in Germany, including Freiberg,
although he did not take degrees there. Upon his return
he was assistant geologist at the University of Missis-
sippi, assisted with the Alabama survey, and led the
South Carolina survey. Pratt (1834-1906) studied
mainly in the U.S. He became involved in minerals
and mining in the Civil War, and later became State
Chemist of Georgia, followed by an appointment from
1885-1889 as State Geologist of Georgia in their De-
partment of Agriculture. Wherry’s (1885-1982) de-
grees from the University of Pennsylvania were in
chemistry and mineralogy. He became an assistant cu-
rator in the Division of Mineralogy and Petrology at
the U.S. National Museum, and an expert in identi-
fying minerals by crystallographic methods. He noted
the influence of acidity in soils on plant growth, and
became a self-taught expert in botany, ecology, and
soil science.

In a multi-authored book such as this there is bound
to be some uneveness in the writing and information
offered. Apparently each author has searched sources
to the extent thought sufficient, with the source list
given at the end of each sketch. In a few cases one
might wish that there had been a more extensive search,
but in general this volume is most useful. It serves not
only for information on chemists and geologists, but
is also an initial reference on the scientific lives of
women in the sciences and their career paths, which
in a significant number of cases led away from their
education in the physical sciences and toward medicine
or the founding of home economics (domestic science)
departments. The source lists provide a way into lit-
erature of interest for a time, place, or topic.

Sally Newcomb, Dept. of Physical Sciences, Prince
George’s Community College, Largo, MD 20772

A GEOLOGIST STRIKES OUT, 1954-1993 (REC-
OLLECTIONS). Reg Sprigg. 1993. Arkaroola Pty.
Ltd., Adelaide, South Australia. 359 p. Hardcover,
Aust$39.95. (Available from the author at Arkaroola
Pty. Ltd, 50 Pirie Street, Adelaide, South Australia 5000.
Total costs, including economy air mail, are AUST$69,
US350)

The sequel to Reg Sprigg’s Geology is Fun (reviewed
in ESH, v. 10, n,. 2, 1991) has arrived: A Geologist
Strikes Out offers a light-hearted look at this famous
Australian geologist’s long and illustrious career from
age 35 to 74. His thirty-fifth birthday, March 1, 1954,
actually turned out to be geologically momentous: on
that day Adelaide, in South Australia, experienced its
worst earthquake on record!

The book’s foreword is written by one of many
“friends in high places,” namely Sir Mark Oliphant,
the nuclear physicist and former governor of South
Australia. The cartoons of Australian cartoonist Ste-
phen “Lafferty” Stanley grace this book as they did
Sprigg’s previous one; I was glad to see some infor-
mation in the book’s end papers about this obviously
talented artist. After an “Acknowledgement and
Atonements” section, the book contains 25 chapters
of varying length.

Sprigg begins where he left off in Geology is Fun—
leaving the security of government service to found
Geosurveys (Australia) Ltd.; its studies eventually
spanned both the Australian continent and the conti-
nental shelf. His work also took him to New Zealand
(Chapter 19) and Turkey (Chapters 20 and 21). The
phrase “strike out” has no application to the familiar
baseball metaphor, for though there were the inevitable
failures there were many more successes.

Only a few highlights can be noted in this review.
Sprigg founded the Australian Petroleum Exploration
Association (AEPA; Chapter 11), one of the first pro-
fessional organizations to tackle conservation issues.
The most detailed—and hair-raising—chapter in the
book (Chapter 15: M.V. Saori and Menfish) describes
oceanographic and SCUBA adventures; Sprigg was a
pioneer in both pursuits in Australia. In these early
days of SCUBA, brushes with disaster were almost
routine. His motorized crossing of “‘the dreaded Simp-
son”” (Chapter 16) with his wife and two young children
marked the first time a non-Aboriginal woman or any
child had ever ventured into this formidable desert.
The final chapter reads exactly like a promotional pam-
phlet for Sprigg’s Arkaroola Wildlife and Conservation
Tourist Reserve. Sounds like a great place to visit.

This book contains many photographs and maps,
including 24 color plates grouped in the middle. The
black and white photographs are of uniform high qual-
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Archaeogeophysical research and scale are addressed
by Rinita A. Dalan, who laments that the application
of geophysical methods in archaeology has been quite
limited in comparison with other research areas such
as engineering, ground water, oil and gas, etc. Owing
part to the focus on detail of archaeologic features that
are generally smaller in scale than features of interest
in traditional exploration geophysics, she suggests that
archaeologists should broaden their scale to encompass
larger phenomena. Illustrating geophysical archae-
ology applied on both micro- and macro-levels at Ca-
hokia Mounds State Historic Site in Illinois, she shows
that there are more advantages to geophysics than just
telling the archaeologist where to dig.

Vance T. Holliday, C. Reid Ferring, and Paul Gold-
berg discuss the close alliance between the temporal
and spatial scales used in soil science (particularly pe-
dology) and archaeology that are apparent in both re-
gional and site-specific studies. In the Earth sciences,
pedology is the closest in research scale to archaeology,
with Quaternary stratigraphy and geomorphology next.
They refer to historic collaborative efforts, such as
Haynes’ work in 1968, Leighton’s in 1937, and Bryan
and Albritton’s in 1943, and argue that pedologists
should be included in all phases of archaeologic re-
search. ““At the regional survey level, soil-geomorphic
and soil-stratigraphic principles can aid in determining
the age of landscapes, the age of deposits, and the like-
lihood for deposits to contain cultural remains.”

This book is important not only to those who call
themselves geoarchaeologists, but also to the larger
family of fields of geology, archaeology, and their re-
lated subdisciplines. It should be read by most pro-
fessionals and students because it gives a perspective
that helps individuals broaden their outlooks and per-
ceive questions from a wider range of viewpoints.

Evelyn Newman, U.S. Geological Survey, MS-951, 345
Middlefield Rd., Menlo Park, CA 94025

SEISMOSAURUS, THE EARTH SHAKER. David
D. Gillette. Illustrated by Mark Hallett. Columbia Uni-
versity Press, New York. 1993. 205 pp. 205 pp. $39.95.

Prior to, and in the wake of, the screening of Jurassic
Park, a plethora of large and handsomely illustrated
books on dinosaurs have been published—so many,
indeed, and of such variable scientific quality that each
must be seriously undercutting the sales of the others.
Of the recent crop, only one is overtly historical in
treatment—David Spalding’s excellent Dinosaur
Hunters (Key Porter Books, Toronto, 1993)—and most
treat this theme skimpily, with tiresome inexactitudes
and too many false assumptions. The very size and
eye-catching cover designs of most of those books must
serve, not to attract the scientific historian, but to deter
him from even scrutinizing their contents.

At first sight, the title and presentation of the book

here reviewed might seem to place it firmly into that
class of books for dinosaurophiliacs. Not so; here is a
work destined to be of great historical importance in
the field of palacontology. There are several reasons
for this. Firstly, there have been no comparably de-
tailed exegeses on the history of a single excavation;
all stages, from first discovery to eventual completion,
are clearly recounted and excellently illustrated. Sec-
ondly, the dinosaur discovered has proved to be the
largest land animal yet known. (When the caudal ver-
tebrae were first found, I teased David Gillette by tell-
ing him that it might merely have had a thick tail and
might be more fittingly named *Pachycaudosaurus™,
but his subsequent work has fully justified his own faith
in that sauropod’s great size). Thirdly, the difficulties
of the excavation, and in particular Dr. Gillette’s ur-
gent desire to discover more of the bones, caused him
to have recourse to ‘black-box technology’ in hope of
expediting the quest. Never hitherto have techniques
from geophysics—ground-penetrating radar, proton
free-precession magnetometry, the use of a portable
scintillation counter to measure bone radiation and of
acoustic diffraction tomography to interpret their dif-
ferential transmission of sound waves—been so exten-
sively employed in palaentological research, albeit—
as one must reluctantly confess—with small success.
Fourthly, it’s rare for any author to set forth, so lucidly
and reasonably, the sequential development of his ideas
concerning the environment, the cause of death, and
the circumstances of fossilization of the fossil creature
he is studying.

This, then, is a highly unusual book which is destined
to be a classic of vertebrate palaecontology. Since the
publishers have indeed been seeking to attract the eyes
of casual purchasers, the illustrations are lavish and
well executed, the quality of the photographs being
high and the reconstructions and diagrams clear and
coherent. Since Dr. Gillette has ensured both their sci-
entific accuracy and their relevance to the story he is
telling, such visual materials are truly a benefit to the
telling of his story. Altogether, this is a well-produced,
attractive and important work, fully worth its purchase
price.

William A.S. Sarjeant, Department of Geological Sci-
ences, University of Saskatchewan, Saskatoon, Sas-
katchewan, Canada STN OWO0

JAMES HUTTON AND THE HISTORY OF GE-
OLOGY. Dennis R. Dean. 1992. Cornell University
Press, Ithaca. 303 p. Hardcover, $39.95.

Philosopher of science Thomas Kuhn, in his enor-
mously influential book The Structure of Scientific Rev-
olutions (2nd ed., 1970, University of Chicago Press),
argues that, contrary to popular belief, science does not
make major advances by the incremental accumula-
tion of small steps but rather by revolutions—para-
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subterraneous origin after which it could be exposed
by erosion.

In 1785 Hutton turned his attention to the granite
problem. The Neptunists were arguing that granite was
a “primitive” rock type that had precipitated from the
sea during the Creation or shortly thereafter. The con-
cept of an “original’ or “primitive” rock or landscape
was completely contrary to Hutton’s concept of a con-
stantly self-destructing and regenerating earth in which
rocks that had formed in one cycle were eroded away
and reconstituted in the next. So it was important for
Hutton to discredit the idea that granite is a “primi-
tive” rock type. He undertook various excursions in
Scotland to make observations on granite that would
bolster his position. Dean chronologically presents the
results of these excursions and the evolution of Hut-
ton’s arguments during this period.

A key element in Hutton’s “theory” was the pos-
tulated presence of a ubiquitous, somewhat mysteri-
ous, force that he called subterranean fire or heat that
uplifted mountains and consolidated loose sediments
into solid rock. An igneous origin of granite, together
with its formation at different times in earth history,
was crucial to Hutton’s “theory of the earth,” whose
supporters came to be known as the Plutonic school.
(The first known use of the word plutonic was in 1793
by Richard Kirwan in a lengthy criticism of Hutton’s
1788 “Theory of the Earth” article. Hutton’s more
famous two-volume book with the same title was pub-
lished in 1795.)

Dean devotes one chapter to three contemporaries
of Hutton: Sir James Hall (the “father of experimental
geology™), Abraham Werner, and Robert Jameson. 1
especially enjoyed Dean’s discussion of James Hall’s
experiments on the effects of heat and compression on
the texture of basalt and other rocks. Hutton himself
had no confidence in this sort of experimental ap-
proach by which one tries to “‘judge of the great op-
erations of the mineral kingdom from having kindled
a fire, and looked into the bottom of a little crucible”
(p. 88). Hall and Hutton enjoyed a close friendship in
which they frequently engaged in good-natured debate
about the merits of experimentation in geology.

If Hutton is indeed the “founder of modern geolo-
gy,” as inscribed on his gravestone in Greyfriars
Churchyard in Edinburgh, it was not obvious to un-
biased observers during his lifetime. In the following
passage Dean neatly captures the position that Hutton
found himself relative to contemporary theorists (p.
92-93):

In proposing and elaborating his own geological theory, Hutton
had tacitly accepted the opposition of almost every other school
claiming to deal with the same subject. As a Plutonist emphasizing
subterranean but unerupted rocks, he clashed with those extreme
Vulcanists who championed the efficacy of more purely volcanic
processes. As a fluvialist emphasizing the erosive powers of run-
ning water over long periods of time, he conflicted with all those
who still supported geologically effective sudden floods, whether
one or more. As a uniformitarian who relied solely on observable
present-day forces (except in the bowels of the earth, where we

cannot see them), he similarly opposed widespread catastrophes
of any kind while postulating an earth much older than traditional
estimates allowed. It is not surprising, then, that almost everyone
who attempted geological theorizing at all found himself seriously
at odds with Hutton in one or more respects.

A separate chapter is devoted to the work of John
Playfair, Hutton’s close friend and biographer who
played a key role in explaining and popularizing Hut-
ton’s ideas (and to whose memory Dean dedicates his
book). Most 19th century participants in the evolution
of ideas about earth history and geological processes,
including Charles Lyell, knew of Hutton’s *“theory of
the earth” only through Playfair’s Ilfustrations of the
Huttonian Theory (1802). So it is interesting to com-
pare Playfair’s presentation of Huttonian ideas with
the way they were presented by Hutton himself. Play-
fair, for example, abandoned Hutton’s emphasis on
divine purpose, and Playfair specified heat as the sub-
terranean agent causing uplift of mountains, whereas
Hutton described a more vague subterranean force that
he often called fire.

In geology textbooks James Hutton is often credited
with originating the application of uniformitarianism
to earth history. Dean discusses this in his final chapter,
titled “Toward Modernity.” He points out that earlier
scholars, particularly Buffon, had applied uniformi-
tarian assumptions to specific geologic problems, but
that Hutton was the first philosopher to base a com-
prehensive theory of the earth entirely on gradualistic
naturalism, completely rejecting any preceding cos-
mological myth.

Like Alfred Wegener, the father of the plate tectonic
“theory of the earth,” James Hutton’s biggest problem
was the lack of a credible mechanism. Just as Wegener
had no plausible way for continents to drift across seas
of basalt, Hutton had no plausible source of perpetual
central heat within the earth to drive his cycle of rock
formation and continental uplift. As presented by Hut-
ton, his “subterranean fire”” apparently operated only
beneath ocean basins; once a new continent emerged
from the sea it would stop rising, at which time the
erosional process that was so important to Hutton’s
theory would take over. In the words of one of Hutton’s
many critics (p. 127): “It is difficult to conceive any-
thing more fantastic and improbable. . .” In addition
to the problem of a plausible mechanism, Hutton and
Wegener share one other disappointment—neither lived
to see the vindication of his paradigm.

Stephen M. Rowland, Department of Geoscience, Uni-
versity of Nevada, Las Vegas, NV 89154-4010

CHALLENGER AT SEA: A SHIP THAT REVO-
LUTIONIZED EARTH SCIENCE. Kenneth J. Hsii.
1992, Princeton University Press, Princeton, New Jer-
sey. 417 p. Hard cover, $39.50.

In this book the author discusses some of the science,
politics, and history of deep sea drilling (and the ship)
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SECRETARY’S REPORT FOR 1993

In the year 1993 the Society witnessed many signif-
icant developments. Among the most notable was
the change in editorship of the journal, EARTH SCI-
ENCES HISTORY. For eleven years Gerald M. Fried-
man, played a vital role in launching and sustaining
the journal as the leading forum for work in the history
of the earth sciences. His interest, enthusiasm, and the
hard work that he devoted to developing and main-
taining the journal has been crucial for the society and
all interested in the history of the earth sciences. His
work laid the foundation on which others will now
build. The new editor is Mott T. Greene of the Uni-
versity of Puget Sound. A historian of science best
known for his books Geology in the Nineteenth Century
(1982) and Natural Knowledge in Preclassical Antiquity
(1992), Greene will expand the journal’s scope by in-
cluding work in the history of meteorology and ocean-
ography as well as the emphasis on the history of ge-
ology that has traditionally characterized the journal.

Several important meetings of interest to historians
of the earth sciences took place during the year. Al-
though not officially sponsored by the Society, many
members participated in the Penrose Conference,
“From the Inside and From the Outside: Interdisci-
plinary Perspectives on the History of the Earth Sci-
ences.” This five-day conference held in March 1994
in San Diego and organized by Society members Léo
Laporte, Naomi Oreskes, and Kenneth Taylor, brought
together some eighty-five scientists, historians, philos-
ophers, sociologists, archivists, and librarians to ex-
amine and discuss differing perspectives on and ap-
proaches to the study of the history of the earth sci-
ences. In contrast to most meetings, the conference
emphasized methodological issues pertaining to the
history of the earth sciences, and sessions focused on
such topics as the different strengths that historians
and scientists bring to bear on the subject, the role of
biography in the history of the earth sciences, and the
relationship of the history of the earth sciences to the
history of science. Organized around a unique format
that included not only invited keynote addresses and
commentaries but also opportunities for participants
to discuss their own work, the conference stimulated
lively discussions that lasted far into the evening. While
the intense and productive nature of the conference
afforded participants few opportunities to enjoy the
nearby beach and ocean, a cruise and evening dinner
was the social highlight of the conference. Participants
never did reach consensus on who were “insiders” and
who were “outsiders,” but the enthusiasm and interest
stemming from the symposium led to the creation of
an informal organization, “Friends of GeoClio,” that
plans to sponsor future meetings dealing with a single
topic or theme on a triennial cycle.

In June 1993 Gerald M. Friedman organized the
second annual History of Earth Sciences Society Meet-
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ing in Missoula, Montana. The meeting, held in con-
junction with the annual meeting of the Pacific Coast
Division of the American Association for the Ad-
vancement of Science, included a full day of presen-
tations on the history of the earth sciences. Papers
focused primarily on the history of the earth sciences
in the Rocky Mountain region, and several Society
members participated. The following day Tom Dutro
organized and led a field trip focusing on historic and
geologic sites from Missoula to Glacier National Park.
A third annual meeting is scheduled for Troy, New
York in July 1994. For detailed information on that
meeting contact Dr. Gerald M. Friedman, Northeast-
ern Science Foundation, Inc., Rensselaer Center for
Applied Geology, P.O. Box 746, Troy, NY 12181.

A third, related meeting was the Fifth International
Congress for the History of Oceanography held in July
1993 at the Scripps Institution of Oceanography in La
Jolla, California. The meeting was organized by Philip
F. Rehbock and Keith R. Benson, and Deborah Day,
archivist at Scripps, served as local arrangements chair.
One hundred and twenty-one people attended the
meeting, and over 100 papers were delivered. Robert
Marc Friedman delivered the keynote address: “Con-
texts for Constructing an Ocean Science: The Career
of Harald Ulrik Sverdrup.” Among the several plenary
sessions one on “Continents v. Oceans in the Earth
Sciences Revolution,” included papers by HESS mem-
bers Alan Allwardt, Homer LeGrand, and Naomi Or-
eskes. Rehbock and Benson are editing papers from
the meeting for publication. A related series of papers
on the history of oceanography was published in
EARTH SCIENCES HISTORY 12, no. 1 (1993).

The May 1993 elections produced a strong set of
officers. Hatten Yoder, the prominent petrologist and
Director Emeritus of the Geophysical Laboratory of
the Carnegie Institution of Washington, is President-
Elect. He will take over from Léo Laporte in 1994,
Ronald Rainger, Department of History, Texas Tech
University, is the new secretary. The new Councilor
for 1994-1995 is Beryl Hamilton of the Department
of Geography, Liverpool Institute of Higher Educa-
tion. Throughout the year Tom Pickett continued his
excellent work as Treasurer.

The most notable event in the rotation of officers
concerned the culmination of Ken Bork’s tenure as
Society secretary. For six years Ken played a pivotal
role reporting on all Society happenings, staying in
close touch with all members, and in general serving
as the force that kept the Society running smoothly.
And he did so with integrity and an infectious enthu-
siasm for the Society and the study of the history of
the earth sciences. As the culmination of his active and
highly successful years of service, Ken completed a new
Membership Directory in 1993. The fact that there are
now almost 450 members listed in the Directory, as
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