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A GEOLOGIST REMEMBERS. Maxwell Gage and Simon Nathan. 1999. Geo-
logical Society of New Zealand Miscellaneous Publication 102. 52 p. Softcover,
US$16.00.

FROM MOUNTAINS TO METEORITES. Brian Mason and Simon Nathan.
2001. Geological Society of New Zealand Miscellaneous Publication 109. 73 p.
Softcover, US$16.00.

Of the populous and civilized nations of this planet, New Zealand is the most
remote, very much an entity to itself. Yet its situation astride a major plate bound-
ary—the junction of the Australian and Pacific plates—means that its geology is
of particular international interest. The history of its geological exploration has
been, for a number of years now, under examination by the Historical Studies
Group of the Geological Society of New Zealand. Its Newsletters, inspired and
edited by Brian’s brother Alan Mason, feature extracts from a variety of earlier
writings, historically important photographs, and much original information that
might otherwise have been lost. This is a rich lode for mining by historians of
geology at large.

The two works here reviewed are further products of this Group. The two
geologists who were prime authors had careers which, though overlapping, were
very different, the first devoting his entire career to the geology of his own coun-
try, the second moving out into a larger international stage without ever forfeiting
his loyalties to the land of his birth.

Maxwell Gage’s account begins somewhat abruptly with his arrival at Auckland
University College in 1931 as a student without any interest in geology. He ex-
plains how the inspiring lectures of one professor, J. A. Bartrum, made him see
landscapes with new eyes and gave a lifetime focus to his career, Thereafter he
describes his initiation into the techniques of geological mapping, in particular
under guidance from Montague Ongley of the New Zealand Geological Survey,
with which Maxwell was soon to gain employment. Under its auspices, he was
mvolved successively in the surveying of the Reefton goldfield, then so much on
the wane that fresh lodes were eagerly desired. (Frustratingly, we are not told
whether any of the discoveries proved economically significant). After that, he
was involved in surveys of the Greymouth coalfield and other New Zealand coal-
fields. Then, during the Second World War, he participated in the very hush-hush
task of choosing sites for radar stations (so hush-hush, indeed, that communication
between the different armed services was almost nil!). After that, he took part in
mapping the Tertiary strata of the Oamaru district of South Island. His account
ends with his appointment to a lectureship at Canterbury University College in
1947. The balance of his career was to be spent there. He served as Head of the
Geology Department, and saw the College gain full University status, before even-
tual retirement in 1974.
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This, then, is an account of eleven active years of field work, at a period when
public transport (trains, buses, and the limousines which New Zealanders called
“service cars’), the riding of bicycles and good, solid foot-slogging were the
means of access to, and travel about, field areas. At this time such now-standard
techniques of geological exploration as the study of microfossils (p. 12) and geo-
logical prospecting (p. 14) were barely beginning; geologists were rare creatures
and strange (we are still strange, but no longer rare!); and major discoveries were
everywhere waiting to be made in all fields of our discipline, from basic pale-
ontology and mineralogy to global dynamics. Geological exploration then was
demanding, yes. It was often exhausting and sometimes dangerous; salaries were
low; base-maps were primitive and aerial photography not yet an available back-
up technique; even automobiles were a rare luxury. Yet, if one liked the outdoors,
it was a good time to be a geologist and the rewards—mnot just scientific—could
be ample.

Maxwell does not mention his birth year (1913) and early upbringing, and his
marriage is mentioned only, one feels, because it was a happy incidental conse-
quence of fieldwork (p. 13). A fuller autobiography, or biography, must be await-
ed, for those later years at Canterbury were certainly productive.

In contrast, the account of Brian Mason’s life is very much ampler, not only
recounting briefly the circumstances of his birth and schooling but also a little of
his family background (p. 3). His academic career began later than Maxwell
Gage’s, in 1936. He was also a student at Auckland University College and like-
wise enticed into geology by lectures on landscape shaping. But the lecturer who
inspired him was George Jobberns, not Bartrum (who had by then left the Col-
lege). Brian likewise undertook early field work with the New Zealand Geological
Survey, in part under guidance from Montague Ongley, but he was never to be
employed full time by the Survey. Instead, his first brief engagement was in the
search for petroleum in Westland, South Island. After that, his life path diverged
ever more widely from Maxwell Gage's, with whom only two passing encounters
are reported (pp. 36, 47).

The difference in their careers stemmed. in large part, from two factors. First
of all, Brian Mason had been very much interested in chemistry before being
beguiled into geology; and secondly, he was able not only to write a successful
Master’s thesis (on the geology of the Mount Grey region, close to Canterbury),
but also to gain a Graduate Fellowship of the University of New Zealand to
proceed toward a doctorate. That meant leaving New Zealand, where no Ph.D.
degrees were yet offered. He decided to focus on geochemistry and (most unusu-
ally for a New Zealander) chose to study in Norway, under the great Viktor Morilz
Goldschmidt.

That proved an awkward choice since, before Brian sailed from New Zealand
to Burope in November 1939, the Second World War had begun. He arrived in
Norway on 10th January 1940 and commenced researches under Goldschmidt.
But early in May, the Germans invaded. With a Norwegian colleague who had
also a British passport, Brian escaped into Sweden, but it was long before he
could proceed homeward or even leave that neutral haven. Instead, under the kind
guidance of Swedish mineralogist Percy Quensel, he made studies of minerals in
the pegmatites of northern Sweden and of the rich iron-manganese mineralogy of
the Langban Mine in the west of that country. He also married a Swedish lady.

It was not till 1943 that his wife and he were able to travel from Sweden to
England. Brian gained brief employment with the New Zealand High Commis-
sion, undertaking preliminary studies of china clays in Cornwall; but when he
and his wife returned to New Zealand, he accepted instead a lectureship at Can-
terbury University College. His teaching load there was heavy. In absence of
satisfactory facilities for geochemical studies, he undertook field studies of the

$S900E 981) BIA §1-/0-GZ0Z 1e /woo Alojoeignd-pold-swiid-yewssiem-1pd-awiid//:sdiy Wwoll papeojumo(]



Book REVIEWS 209

Island Hills pluton and other areas in the Southern Alps. developing what was to
prove a lifetime concern with the structure of that range of mountains.

However, academic salaries in New Zealand were not ample. When the Uni-
versity of Indiana offered him the appointment of Professor of Mineralogy, at a
salary twice as large, it was a blandishment not to be resisted. Brian was to spend
the balance of his distinguished career in the United States; however, he returned
often to New Zealand and was eventually to endow a major trust fund at the
University of Canterbury.

Though teaching duties at the University of Indiana were almost as heavy as
at Canterbury, Brian was not only able to develop a geochemistry seminar class
but also to write his first textbook in that field (Principles of Geochemistry, 1952).
Before it was published he had moved to New York, becoming Curator of Min-
eralogy at the American Museum of Natural History, with an adjunct professor-
ship at Columbia University.

Here commenced a further career shift, for his prime task was to catalogue its
long-neglected collection of meteorites. Their geochemistry and classification be-
came an absorbing interest, taking him on collecting trips into Texas and Western
Australia (pp. 51-57), engaging him in the brief controversy concerning the claim
that life-forms were present in certain carbonaceous chondrites, and involving
him in many years of research on meteorites collected in Antarctica. There was
a Fulbright Professorship in Japan (1961) and, four years later, the move to a
position in the Smithsonian Institution (1965), where he took part in early studies
of geological samples brought back when Apollo 11 made the first successful
landing on the Moon. Retirement in 1984 did not bring Brian’s researches to an
end; instead, they are continuing to this date.

Both accounts are attractively type-set and illustrated by photographs that are
excellently reproduced. but those photographs are often so small (in Gage’s ac-
count, in particular) that one needs a magnifying glass to appreciate them properly.
The repeated interpolation of framed sections (devoted to relevant but incidental
themes) is a mixed blessing. This is a fashionable approach, but unduly distract-
ing. On the one hand, it adds useful supplementary data but, on the other hand,
it breaks the flow of reading and leads one away onto intellectual sidelines. Com-
mendably, the texts are almost free of typographic errors: the only one I noted
was “Fulbright” (Gage and Nathan, p. 49).

All in all, these are good reads for any geologist and thoroughly recommended.
It is not evident how much Simon Nathan contributed to these accounts. Whatever
he did, either in stimulating these two distinguished geologists to writing or in
supplementing their writings, he is to be congratulated on contributing to a very
worthwhile achievement.

William A. S. Sarjeant (deceased), Department of Geological Sciences, University
ol Saskatchewan, Saskatoon, STN 5E2 Canada. [Ed. note: Bill Sarjeant passed
away on July 8, 2002.]

MAMMOTHS, SABERTOOTHS, AND HOMINIDS: 65 MILLION YEARS OF
MAMMALIAN EvoLuTION IN EUrOPE. Jordi Agusti and Mauricio Antén. 2002,
Columbia University Press, New York. 313 p. Hardcover, $39.50/£27.50.

The task of writing trade books on fossils (other than dinosaurs) is a difficult
one. The author cannot assume that the targeted audience of “‘intelligent lay read-
ers” knows very much about the systematics or anatomy of the organisms, and
the market for such books (without dinosaurs to sell them) is very small. Even
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though there has been an explosion of science shows on cable television (includ-
ing the recent BBC production, “Walking with Prehistoric Beasts,”” which largely
focused on Cenozoic mammals of Eurasia), the actual market for trade books on
fossils other than dinosaurs is shrinking. The author of a book on fossil mammals
has at least some advantages in that most of the living representatives are familiar
from the zoo (although few people other than zoologists recognize much beyond
lions, tigers, and bears). But one is still confronted with two problems. The first
is how to introduce hundreds of extinct taxa, many with no living analogue or
even a good proxy (without illustrating every one and running up a huge art
budget). The second is the dilemma of how much anatomy to introduce when the
level of biological literacy of most non-scientists is decreasing every year. One
can use “‘shin bone™ rather than “‘tibia” only so much! What does one do about
tooth nomenclature, which is de rigeur among paleomammalogists, but incom-
prehensible to nearly everyone else (even verlebrate paleontologists not special-
izing in mammals)? I’ve struggled with this challenge in two different books (The
Focene-Oligocene Transition, 1994, Columbia University Press:; Horns, Tusks,
and Flippers, with R. M. Schoch, 2002, Johns Hopkins University Press), and
I’ve learned much about the difficulty of the task in the process.

Jordi Agusti makes a valiant attempt in Mammoths, Sabertooths, and Hominids.
He claims (in the Preface) that his book is written as a successor to Bjorn Kurten’s
The Age of Mammals (Columbia University Press, 1971), or earlier books such
as Henry Fairfield Osborn’s The Age of Mammals in Europe, Asia, and North
America (Macmillan, 1910). However, both of those authors wisely kept the list
of names and taxa very short and simple, and introduced as little anatomy as they
could get away with, while generously illustrating these strange and unfamiliar
beasts to get around the lack of words to describe them. Agusti on the other hand,
plunges immediately into description of taxa at the species level (especially in
the Neogene chapters), and freely uses anatomical terms on the assumption that
the readership will know what they mean. Consequently, although the book is
promoted as written for a general scientific audience of geologists, anthropolo-
gists, and students of paleontology, most of those readers will immediately be
lost with all the unfamiliar names and anatomical and dental terminology. Even
a specialist in fossil mammals must read closely to follow all the details, so the
book will be tricky for most people to use.

Nonetheless, it is an important resource for specialists who wish to know the
latest about European mammal evolution, because so much has changed since
Kurten (1971). Not only have the number of discoveries and new taxa increased,
but even our fundamental phylogenetic framework for fossil mammals is radically
different with the advent of cladistics. More importantly, thirty years of devel-
opments in paleoclimatology and chronostratigraphy have meant that we can now
date many Cenozoic deposits and fossils to the nearest 100,000 years, and also
decipher the details of global climatic change and their potential effects on ter-
restrial faunas. Agusti has done an excellent job of bringing these latest devel-
opments into the text and integrating them with the great increase in our under-
standing of European tectonics as well. This is a huge improvement over ecarlier
books, which could talk only vaguely about the time framework (much of which
was erroneous), and say very little about global paleoclimate. In this area alone,
paleontology has made quantum leaps in our understanding, mostly within a single
generation.

Naturally, there are problems that are inherent when one author tries to tackle
such a broad spectrum of topics and tries to write outside the areas of his own
research expertise. Agusti works on Neogene mammals, which are covered ex-
haustively (separate chapters on the early, middle, and late Miocene, for example),
while the Paleogene (two-thirds of the Cenozoic) zips by in the first third of the
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book. As a result, much of what is said about Paleogene mammals is very brief

and sometimes cryptic—largely because these animals are so unfamiliar and have
few living analogues. Most species of Neogene mammals are given much greater
coverage, usually with several sentences speculating on how their ecology differs
from other related animals. In some cases, one can see the European perspective
on paleomammalogy (in contrast with that of North American paleontologists) in
the writing. For example, Agusti follows the view (with which I agree) that hy-
raxes are closely related to perissodactyls, not tethytheres, even though that idea
is out of vogue on this side of Atlantic. Although Agusti is familiar with cladistics,
he uses a mixture of that method and older ideas, so there are frequent references
to ancestors, widespread use of paraphyletic taxa, and (unfortunately) the persis-
tence of obsolete taxa such as “condylarths” and “Bunodontia™ that vanished
from paleomammalogy years ago.

There are also problems inherent in writing a book in English when it is not
your native language. The copy editor did an excellent job of getting most of the
conventional prose and spelling right (although I did find a few typos, such as
“staving” instead of “‘starving,” p. 62, and mistranslations, such as “loosening”
when the author means “loss,” p. 35), but was less successful in getting the
spelling of scientific terms correct. Anatomical terms such as “condyl™ instead
of “condyle,” “diasteme™ instead of *‘diastem,” “‘symphisial” instead of “sym-
physial,” and “‘ectolophes™ instead of “ectolophs™ are difficult for a non-spe-
cialist copy editor to correct, and are misspelled consistently (or transliterated
from their Spanish spelling, which is not the accepted English spelling). Likewise,
taxonomic names are often incorrectly spelled: “Hyrachius™ and “hyrachid” in-
stead of Hyrachyus and hyrachyids; “Parodectes” instead of Paroodectes; “Kol-
piodon” or “Kopiodon” instead of Kolpidodon; “menoceratheres” instead of
menoceratines; “‘rhinocerathine” instead of rhinoceratine, and so on. The book
could have used a technical review to catch these problems, since copy editors
cannot be expected to have that expertise.

And of course, there are a few technical errors that the author (or a scientific
reviewer) should have corrected. For example, Agusti repeats the old myth that
shovel-tusked mastodonts ate marsh vegetation, while the wear on their tusks
shows no such thing (p. 106). He recycles the outdated notion that Pliohippus
was ancestral to Eguus, whereas horse specialists have known for twenty years
that Pliohippus is a side lineage of independently one-toed horses; Equus is de-
scended from Dinohippus. He uses the old magnetic “‘epoch” terminology, which
has been replaced by magnetic “‘chrons™ (since they are not “epochs’ in the
sense of subdivisions of geochronological periods). In one place, he suggests that
there were Oligocene multituberculates, whereas all the re-dating of the Eocene-
Oligocene transition has placed the extinction of the multituberculates (and the
brontotheres, which are ignored here, even though they occurred in Europe) in
the late Eocene.

On the positive side, the book is gloriously illustrated with original line draw-
ings (plus color plates in the center) by Mauricio Antén, including illustrations
of many animals that have never been reconstructed before. In this respect, the
authors have surpassed many other books like this, which are forced by their low
budgets and small sales to do their art programs on the cheap, and thus recycle
many outdated and inferior illustrations of variable sources and quality.

For the historian of science, this book would be excellent for a comparative
study of how much our understanding of fossil mammals has changed in a century
from Osborn (1910) through Kurten (1971) to the present book. Clearly, the
quality and quantity of data about fossil mammals has increased enormously,
which requires somewhat longer and more detailed treatment than Osborn could
attempt in 1910. And, as mentioned above, the biggest transformation since 1971
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has been the enormous expansion in our knowledge of Cenozoic global climatic
changes and how they are precisely correlated to the terrestrial record, which are
developments that were only vaguely (and incorrectly) understood in 1910 or
1971.

On the whole, the book is a worthy successor to Kurten (1971), even if it is
written at a level that will make it comprehensible only to fossil mammal spe-
cialists. Still, for those who must keep up to date with European mammals, there
is no better source other than the primary technical literature, which is even more
inaccessible to the non-specialist.

Donald R. Prothero, Department of Geology. Occidental College, Los Angeles,
CA 90041; Prothero@oxy.edu

DRAWING OUT LEVIATHAN: DINOSAURS AND THE SCIENCE WARS. Keith
M. Parsons. 2001. Indiana University Press, Bloomington. 224 p. Hardcover,
$29.95.

Reading this book provoked in this reviewer a storm of uncharitable thoughts
and clichés. One found oneself thinking that my consternation with parts of the
book perhaps arose from my perspective as a historian. This book is after all
supposed to be a study in the philosophy of science, or at the least in the philos-
ophy of the history of science. Much of this book is historiography. That is
something that a historian can comprehend regardless of whether it was a beloved
topic in graduate school. The problem for this reader was that the author seemed
to have made an uncomfortable amalgam of historiography and criticism with
some information about the history of paleontology.

Historical training, not in Parsons’s “Whig history,” but in the old school stuff
of “‘one damn fact after another,” the sort of training this reviewer had, made it
possible for me to identify with such statements by the author as “So what do
we really know about dinosaurs? They were big and fierce and are now extinct.
What else? Dinosaurs are not social constructs. They really existed, and we def-
initely know certain things about them.” But such an old-fashioned historical
training also makes one object immediately to these remarks. Not all dinosaurs
were big, some were not much bigger than a Shih Tzu puppy; how does he know
they were fierce? We don’t know that at all. And while I agree with the premise
that dinosaurs are not social constructs, critters made up by the public, the press,
certain scholars, theologians, rich museum patrons, etc., I am not prepared to
agree that they are necessarily extinct. I would agree that we definitely know
certain things about dinosaurs, but actually I would suggest we only definitely
know certain things about the fossil remains of some dinosaurs. Even Parsons
agrees with this.

Paleontology can only tell the scientist so much. That is where the possibility
of socially constructed dinosauria comes in. The author’s premise is to examine
various case studies, as he puts it, in dinosaur paleontology over the last one
hundred or so years and to decide whether scientists were objective and not guided
by those who would make science a social construct. He believes that there are
“objective rational standards.” In the end, he concludes that in essence, scientists
were and are objective and empirical and not too frequently guided by outside
influences. He writes, “‘Dinosaurs may not be cultural constructs, but the sciences
that study them definitely are.” Because of that science is, as he puts it, “fair
game’™ for sociologists, historians, and philosophers.

Also, of course, philosophy is “‘fair game” for the reviewer. This is why it
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seemed necessary to bother the readers of this review with my foregoing opinions
about dinosaurs. Let us proceed to the ““fair game.” Readers of this book who
are not philosophers will be pleased to know that Parsons wrote a rather lucid
introduction to this book. He lays out his points and theories and gives brief
overviews of the contents of the chapters. The real strength of this book lies in
Parsons’s critical discussions of the writings of various sociologists and philoso-
phers. In a sense it is almost too bad that he wove these discussions into the
format of an overview of the history of dinosaur paleontology.

Parsons opens his book with a passage from the Book of Job, Chapter 41:
“Canst thou draw out leviathan with an hook? Or his tongue with a cord which
thou lettest down? Canst thou put an hook into his nose?”’ Since [ knew that
Parsons intended to write at length about Edward Drinker Cope and Othniel C.
Marsh in this book, I was pleased with this quotation and the book’s subsequent
title. Certainly Parsons had read Henry E Osborn’s 1931 biography of Cope or
Davidson’s 1997 biography of Cope and knew that these very passages from the
Book of Job were read at Cope’s funeral. “Where wast thou when I laid the
foundations of the earth? Declare, if thou hast understanding.” Well, imagine the
reader’s surprise to find that Parsons did indeed write at length about Cope and
Marsh in his first chapter, “Mr. Carnegie’s Sauropods,” and did not cite biogra-
phies of either man. It would seem that these two, embroiled as they were in their
rivalries, might have been candidates for scientists influenced by social constructs.
Yet, I don’t think Parsons feels this was the case. With that I would agree. Hurried,
competitive, or sloppy they may have been, but if anything, Cope and Marsh were
making the social constructs about dinosaurs, not bowing to some constructs made
by outsiders. | found this chapter interesting in its discussion of what sort of skull
should be placed on the Apatasauris in the Carnegie Museum. I found the au-
thor’s sloppy treatment of Cope and Marsh annoying.

Parsons’s lengthy discussion of Robert Bakker and his proposals of endothermic
dinosaurs is a similar case ol annoyance. Parsons went to great length to establish
Bakker as an important theorist and a maverick in paleontology. Bakker would
be a fine model for a scientist who is not influenced by social constructs. But one
has to wonder why Parsons went over such old materials in respect to the whole
issue of research into the possibility of dinosaur endothermy. For example, Par-
sons writes at length about the AAAS “hot blooded dinosaur” symposium held
in 1978. At this point one had to remind oneself that the author was writing
historiography and philosophy. But it seems it would have been a better chapter
if he had updated this chapter with more of the recent discussions of this question
and the introduction of the theory that dinosaurs evolved into birds. In a sense
Bakker’s theories as discussed by Parsons seem almost passé.

The chapter entitled “*Le Dinosaure Postmoderne™ is rather entertaining. Much
of it is devoted to a scathing critique of W. J. T. Mitchell’s The Last Dinosaur.
This chapter resonated with the reviewer whose opinion of Mitchell’s book did
not permit its being purchased. A perusal in the bookstore was sufficient. I wish,
however, that Parsons had placed this chapter in some other position in his text.
Perhaps it would have been more logically situated after his chapter on the ques-
tion of dinosaurs as social constructs.

Similarly, I found the discussion of Adrian Desmond’s Archetypes and Ances-
tors interesting, but perhaps better placed in some other part of the book. Again,
as with Bakker, the author dealt with a book by Desmond that is now twenty
years old as though it were a rather recent publication. After all, Desmond was
discussing Owen and Huxley. Might it not have been better to place these two
paleontologists, their issues of social constraints in Victorian England, and Des-
mond’s opinions at an earlier point in this book instead of jumping in with a turn
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of the twentieth-century problem, that of the placing of an appropriate skull on
the Carnegic Apatasaurus?

Parsons’s closing remarks in Drawing Out Leviathan sum up this reader’s con-
sternation with his book. He comments that we can draw out Leviathan and say
what the dinosaurs were really like, but that it is a “yes and no’ situation. We
are still learning, but we know some things. Science is mutable. That is an im-
portant point for Parsons. Science is mutable and, for him, scientists’ theories are
also mutable. In general these theories are derived from honest and empirical
effort on the part of the scientists. This is all very well and good and puts finis
to the text, but it still leaves the reader wondering why he chose dinosaurs for
the subtext of this book? Why not have selected the whole conflict of the Bible
versus geology or the questions concerning the origins of humans? These too
have been written about frequently, as have dinosaurs and the history of dinosaur
paleontologists. To have selected dinosaur paleontology for this excursus into
philosophy of science was not a mistake on Parsons’s part, but one wishes he had
made his excursus differently.

Jane P. Davidson, University of Nevada-Reno, Reno, Nevada 89557; jdhexen@
unr.edu

EYEWITNESS: EVOLUTION OF THE ATMOSPHERIC SCIENCES. Robert G. Fleagle.
2001. American Meteorological Society, Boston. 129 p. Hardcover, $70.00.

The period from World War 11 marked the steady, forward half-century of
formative development of meteorology into the expanded field of atmospheric
sciences. This was the sphere of Robert FFleagle’s education and career in mete-
orology, the latter spanning academic along with a range of other institutional and
governmental science policy experience. As the title of the book implies in the
word “Eyewitness,” this is a personal reminiscence of Fleagle’s working life.

As an addition to the AMS Historical Monographs Series, the burden of pre-
senting the ‘““Historical” aspect ol the material should not be taken for granted.
Yet the circumstance foretells a rudimentary historiographical framework, for
Fleagle is not playing at historian of meteorology’s half-century metamorphosis
toward the more exacting atmospheric sciences. The book is basically a supple-
ment to an AMS oral history interview with Fleagle, and as such, the reader can
expect an extempore style of presentation. While the approach can provide a
candid view of the past, potential drawbacks to historical value may rise in the
form of uneven as well as incomplete presentation. Ultimately, the editor has the
final responsibility to appraise and, if need be, augment the material with these
factors in mind.

The general topic of “Evolution”™ has a good deal of latitude beyond the pro-
gression of atmospheric knowledge, including academic and governmental rec-
ognition and growth and also global-scale cooperation in research and environ-
mental policy. Fleagle is conscientious about what he has to say. In the Preface,
he notes that files of pertinent letters and documents to ameliorate human memory
errors bolster a lifetime of memories. In the course of fifteen chapters he covers
many subjects. He reviews his education, his career, and the development of the
atmospheric program at the University of Washington (abbreviated to UW). He
also examines national and international meteorological endeavors; the ins and
outs of atmospheric science thrown into the political arena; the development of
the National Center for Atmospheric Research (NCAR) and the National Oceanic
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and Atmospheric Administration (NOAA); and the global maturation of the at-
mospheric sciences.

Fleagle started his career as part of the American military’s mandated need for
qualified weather forecast officers as World War II loomed closer. Five universities
were chosen to provide a program of instruction based on the incipient program
at the cradle of academic meteorology in America—the Massachusetts Institute
of Technology (MIT). Within this context Fleagle rather tentatively introduces the
man at the forefront of both the military and academic efforts—certainly the
beginning of the evolution. It seems somewhat understated to describe Carl-Gus-
tay Rossby thusly: ““... a Swedish meteorologist, trained at the University of
Bergen, was appointed to lead the program.” (p. 1). Rossby came to the US
(1928) as one of the most important disciples of the Norwegian Bergen School
of dynamic meteorology originating with theoretical physicist Vilhelm Bjerknes.
He was the driving force behind founding a department of meteorology at MIT.

Though Fleagle’s overall presentation assumes a basic foreknowledge of the
reader, a footnote to Rossby (footnote 4, p. 1) seems to point to the uninitiated,
who is directed to two sources for details on Rossby. It seems far simpler and
logical using text space to appropriately introduce the important Rossby. This
relieves the uninitiated from the recourse of running for other sources or remain-
ing thereafter unduly curious about this man. Rossby is more generously served
(p. 6) in regard to his presidency of the AMS but his even more significant role
as torchbearer of modern meteorology as head of the US Weather Bureau should
also have been emphasized.

The flow of Fleagle’s narrative in regard to his own home ground of career
experience, after his arrival (1948) at the University of Washington’s year-old
department of meteorology, remains even and informative. Although the reader
wades through more minutiae than required about this meteorology department’s
formative years, academic globetrotting, and personal political slants, there is a
steady stream of valuable source data. As a pioneer player, Fleagle’s analysis
covers the core history of American meteorological progression. The development
of US meteorology departments’ curricula through the 1950s and 1960s is traced
from synoptic and dynamic meteorology into atmospheric physics/chemistry, nu-
merical modeling, and environmental applications. A major occasion was the ex-
panding international cooperative scene in the wake of the momentous Interna-
tional Geophysical Year (IGY, 1957-58). Fleagle also discusses the growth of
populations of students, as well as of members of AMS and AGU (American
Geophysical Union); the essentials behind the formation of academic cooperative
atmospheric research via NCAR (1958); and the early wedding of national geo-
sciences and environmental concerns in ESSA (1965), which evolved into the
growing atmospheric/oceanic partnership of the NOAA (1970).

Fleagle’s stint in the presidential Office of Science and Technology (OST, 1962-
1964) brings to bear the very different dimension of the scientist fathoming po-
litical expediency, as he or she attempts to altruistically influence government
science policy. He joined many others from academic and professional science
ultimately disenchanted with governmental ability to broker equitable science pol-
icy. He witnessed government attempts to subsume a young NCAR and focused
personal efforts at stemming further attempts to corral all agencies of atmospheric
science under the Department of Commerce. Fleagle prophetically urged NASA
to integrate its satellite development program with expanded atmospheric research
funding, yet it took a decade of rising concerns over climate warming and strato-
spheric ozone to initialize this future successful union. With valuable lessons
learned he applied these to continued service at the NCAR governing level; joint
research programs between UW with NOAA; and inputting change to AMS and
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NOAA core policy. He saw the future worth of science-savvy government ser-
vants and developed a postgraduate science policy seminar at UW to address this.

Mirroring national growth of the science in knowledge, technology, and the
unique integration of geo- and biosciences that grew with the exigencies of en-
vironmental answers, was the international-scale awareness of the worldwide po-
tential problems of greenhouse warming and ozone depletion. Fleagle notes these
expanded areas of atmospheric science application were driven by large-scale
experimental opportunities (such as BOMEX 1969, GATE 1974, Global Weather
Experiment 19781979, and others), as well as the advanced technical capability
(sensors, satellite platforms, etc.) to collect comprehensive databases. The mete-
orology of Fleagle’s youth has come a long way in knowledge and application to
stand as the impressively wide-ranging atmospheric sciences of today.

Since such a book is supposed to augment, not just repeat the oral history, I
would have welcomed greater detail. But format strictures seem to limit the book
to a more general presentation. In regard to basic editorship, [ found no typo-
graphical errors, but dates could be more comprehensively presented to label
periods and specific events. In a few instances Fleagle could not recall a paper
given (for instance, p. 52). But remedying that with a footnote should have been
the editor’s job. In regard to footnotes, a functional criticism seems appropriate.
The format provides the author and the date of publication but not the publication
title. Used throughout the book, this should be a shortcut used for previously cited
sources—not for initial presentation. The inclusion of a worthy footnote is surely
equally worthy of proper formatting. A case in point presents itself in the first
chapter with an indirect reference to Vilhelm Bjerknes’s Physikalische Hydrody-
namic that sends the reader to the bottom of the page (o the footnote (footnote
6, p. 3). There is no title, yet the book is: *“... the revered but largely unread
bible of meteorology.” The title is found in the adequate references, but titles
would be very usefully served at the point of origin for the reader’s convenience;
here the title would go a long way in helping the reader understand why it was
generally unread: it is in German.

Although I found myself sometimes feeling steered away from more details on
central themes of evolving atmospheric science for the sake of personal and ex-
traneous reminiscence, Fleagle’s book is a basic topical outline for diverging into
deeper analysis of later twentieth-century atmospheric science for historians of
science, society, and technology, particularly stressing the development and di-
rection of NCAR, NOAA, and government science policy since the 1960s.

William J. McPeak, Institute for Historical Study (San Francisco); 39 Barbados
Drive, Aliso Viejo, California 92656; wimcpeak @raytheon.com

SPECIMEN ACADEMICUM INAUGURALE DE GEOLOGIA PATRIA
(ACADEMISCH PROEFSCHRIFT OVER DE GEOLOGIE DES VADERLANDS). W. C. H.
Staring, 1833. Christiian Caspars, Latin translator. With introduction in English
by Aart Brouvwer. 2001. Nederlandse Geologische Verening, Tilburg. Published
as a combined issue of Grondboor en Hamer, v. 55, no. 5a and Staringia 10. 174
p. Softcover, Euro 16.00 (This publication can be ordered from the Nederlandse
Geologische Vereniging, W. M. Felder, Oude Trichterweg 26, 6294 AL Vijlen,
Netherlands. Postage and handling must be added).

In the Netherlands, Winand Carel Hugo Staring (1808-1877), the “‘Father of
Dutch Geology,” is famous for two reasons. He completed the first geological
map (scale 1:200,000) of the Netherlands in 1860, and his two-volume magnum
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opus De Bodem van Nederland (1856—1860) became the first treatise on the ge-
ology of the Netherlands. Outside the Netherlands the geologist Staring is largely
unknown. This must be due to language barriers. Staring published mainly in
Dutch; he had learned Latin, French, and German, but never mastered English.
Moreover, Staring published mainly on Dutch geology, in particular the Pleisto-

cene (Diluvium) and Holocene (Alluvium) deposits covering the larger part of

the Netherlands. The two existing biographies of Staring (Huberts 1877; and Vel-
dink 1970) are also published only in Dutch.

Specimen academicum . . ., published in 1833 in Latin, was Staring’s doctoral
thesis at Leiden University. At that time a thesis had to be written in Latin. Now
it has been translated into Dutch, with a short introduction and an excellent three-
page summary in English prepared by Professor Aart Brouwer. Even with the
English summary, however, this work probably will not help to make Staring well
known abroad.

From an historical point of view, this thesis is very inleresting, as it summarizes
the knowledge of Dutch geology up to 1833. The region dealt with includes a
section of Belgium that was part of the Netherlands from 1815 to 1831. The
boundary of the mapped area follows the northern limits of the Cretaceous rocks
in France, Belgium, Germany, and the Netherlands; the Ems River forms the
boundary in the Northeast, the North Sea in the North and West. As a result, the
Upper Cretaceous deposits of the area around Maastricht—the type locality of the
Maastrichtien, with its famous fossils of the Mosasaurus discovered in the eigh-
teenth century and already well known at that time—are not dealt with. In general
Staring deals only with the surficial geological deposits. His remarks on Tertiary
deposits (Part 1 of the thesis) are mainly based on those that crop out or are
quarried in Belgium. Very few Tertiary deposits were known from the Netherlands
at that time. The main part of his thesis deals with the Pleistocene (*“Diluvium’)
and Holocene (“*Alluvium’ ).

Diluvium and Alluvium deposits cover the main part of the Netherlands; they
both consist of deposits less compacted than the Tertiary, and they differ also in
fossil content. The Diluvium in general represents the higher parts of the Neth-
erlands, whereas the Alluvium forms the lower part where relief is almost absent.
Staring also mentions the higher fertility of the Alluvium, foreshadowing his life-
long interest in agriculture and its relation to geology.

Staring mentions the great variety of stones found in the Diluvium. He enu-
merates all the hypotheses known at that time to account for stones from igneous,
metamorphic, and fossiliferous sedimentary rocks not known to crop out in the
vicinity of the Netherlands. He adopts Hausmann’s hypothesis that many of these
stones originate from Scandinavia (Staring’s Northern Diluvium); also some of
the stones have a southern origin, Ardennes and the Rhenish Schiefergebirge
(Staring’s Southern Diluvium). According to theories at the time, these stones
were brought here by the sea or by enormous rivers. The glacial origin of these
erratics had to wait for the acceptance of the glacial theory around 1840, the year
of publication of L. Agassiz’s “Etudes sur les Glaciers.”

In dealing with the Alluvium, Staring declares himself a follower of Lyell:
geological phenomena can be understood as the result of forces still working today
(uniformitarianism). As he was unable to read English, he had only consulted the
first part of Lyell’s Principles in the translation into German by C. Hartmann
(1832). He apologizes that he could not read the two other volumes of Lyell’s
Principles, which might have many interesting remarks on the subdivision of the
Tertiary and the formation of Alluvium and peat deposits useful for his thesis.
The Alluvium covers the largest part of the Netherlands and therefore gets more
pages in the thesis than the older Diluvium deposits. Because wind and water
transport alluvial sediments, Staring suggests that the flat surface of the Alluvial
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deposits indicates that the forces of wind and water during the Alluvium were
much weaker than during the Diluvium.

Staring divides the peat deposits into those present above the water table (and
usually resting on sandy Diluvium), and those present below the water table
(mainly occurring in the western lower part of the Netherlands). Staring does not

know the deposits on which these lower peat deposits rest. The peat consists of

the remains of plant species still occurring in the Netherlands; human remains
and artifacts are also found on occasion. The discussion on the formation of peat
and its allochthonous or autochthonous origin is still in debate at that time, but
Staring seems to have a preference for its formation in sifu.

The other chapters of this part deal with fluvial and marine Alluvium deposits
and both the inland and coastal dunes. Here again Staring’s agricultural interest
shows. These moving sands are a nuisance to agriculture and need to be planted
with pine trees or marram-grass. In his later life he experimented with affores-
tation of the coastal dunes; he was one of several who published on this subject.

In his introduction Staring clearly indicates his thesis to be only a compilation
of the existing knowledge published in widely diverse papers. The thesis must be
seen as a stepping stone to the work Staring hoped to do in the future if he could
get the opportunity (position, finances) to devote himself to the publication (in
Dutch) of a “Geology of the Netherlands” as well as the production of a geo-
logical map. Not until 1852 was Staring able to do this. In that year on the
initiative of agricultural societies, the liberal Dutch prime minister Thorbecke
appointed a government commission consisting of Van Breda, Miquel, and Staring
(as secretary) to survey the geology of the Netherlands. Internal problems in the
commission, especially between Van Breda and Staring, led to the dissolution of
the commission. In 1857 Staring alone was charged with completion of the geo-
logical map. He managed to complete the survey in 1860 with a map consisting
of twenty sheets, scale 1:200,000. The printing was not completed until 1867.

The bilingual (Latin and Dutch) publication of this thesis has mainly historical
interest. It is a pity no translation into English was made at the same time, making
this early publication on Dutch geology readily available to a wider public. Those
interested in the history of Dutch geology but not mastering Latin or Dutch will
find the excellent introduction and summary of the thesis in English by Aart
Brouwer a welcome substitute.

Gerhard C. Cadée, Department of Paleobiology, Netherlands Institute for Sea
Research, PO. Box 39, 1790 AB Den Burg, The Netherlands; cadee@nioz.nl

CULTURES AND INSTITUTIONS OF NATURAL HISTORY: ESSAYS IN
THE HISTORY AND PHILOSOPHY OF SCIENCE. Michael T. Ghiselin and Alan E.
Leviton, editors. 2000. California Academy of Sciences Memoir 25, San Francis-
co. 363 p. Hardcover, $40.00. (Plus $3 postage and handling; Calif. residents add
8.25% to book price. Order from Office of Scientific Publications, California
Academy of Sciences, Golden Gate Park, San Francisco, CA 94118).

This volume is one of a series that commemorates the sesquicentennial of the
California Academy of Sciences, which will be celebrated next year. It brings
together papers from two conferences, one held in Milan in 1996 on the Culture
of Natural History and the other, held in San Francisco in 1998, on the Institutions
of Natural History. The result is an eclectic volume, whose contents range from
Brazil to India, and from the eighteenth-century Sienese Academia dei Fisiocritici
to twentieth-century proposals to abolish the Linnaean binomial nomenclature in
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favor of an explicitly cladistic alternative (sometimes referred to as the phylocode;
see http://www.ohiou.edu/phylocode/).

A full discussion of the book’s contents and scope would be almost as long as
the book itself. Among the highlights are a group of four articles on the history
of the Smithsonian Institution. Pamela Henson describes the Institution’s founding
and initial aims. Ellis Yochelson discusses paleontology at both the US Geological
Survey and the US National Museum. Michele Aldrich and Alan Leviton analyze
the relationship between the Smithsonian and its West Coast rival, the California
Academy of Sciences. In what will probably be the most surprising, unusual, and
informative essay for many readers, Kae Takarabe describes the first official Jap-
anese visitors to the US, in 1860, who were also the first Japanese to experience
a Western style museum. Although the political circumstances in Japan made it
impossible for their visit to lead to the formation of Japan’s first natural history
museum, the episode was a fascinating moment in the nineteenth-century trans-
formation of Japanese attitudes towards the West and its technology.

Several of the essays focus on the institutional contexts of individual naturalists.
These include Mary Winsor’s account of Louis Agassiz’s vision for the Harvard
Museum of Comparative Zoology; L.éo LaPorte’s discussion of the museum-based
career of George Gaylord Simpson; and Daniel Becquemont’s analysis of Herbert
Spencer’s failure to gain the support of the rising generation of institutionally
based naturalists. By contrast, other contributors have focused on naturalist’s
ideas. Michael Ghiselin discusses the possible influence of alchemy on biological
thinking, particularly through the strange but fascinating work of Lorenz Oken.
And Alessandro Minelli describes late-twentieth-century attempts to reform the
nomenclature of biological systematics, an intriguing, if rather polemical, piece
that might have been more at home in a systematics journal rather than a historical
one.

It is all but impossible to summarize such a diverse collection. With one or
two exceptions, these essays are more descriptive than theoretical. While this
leaves them free of impenetrable jargon, one is occasionally left wishing for a
little more reflection on the significance of some of the fascinating material that
has been assembled here. No doubt the conferences at which these papers were
originally given included discussions between the participants, including compar-
ison of their disparate materials and approaches. It would have enhanced the
interest of this volume if some of these discussions had been included, perhaps
in the form of commentaries or a more detailed introduction. While this book
may well contain something for everyone, it is hard to imagine anyone who will
find all its contents interesting or useful; this is a book which libraries—rather
than individuals—should buy, since it is likely to be consulted by a wide variety
of researchers.

Dr. Jim Endersby, Department of History and Philosophy of Science, Cambridge
University, Cambridge, U.K.

CRADLE OF LIFE: THE DiscOVERY OF EArRTH’S EARLIEST FOSSILS. J. William
Schopf. 1999. Princeton University Press, Princeton, New Jersey. 367 p. Hard-
cover, $45.00; Softcover, $17.95.

Next to dinosaurs and hominids, the Burgess Shale and the Ediacara Fauna
have become thriving paleontoliterary industries. Now Professor Schopf draws
attention to fossils of the earliest life in this intriguing book. Combining elements
of popular science. history, and autobiography the reader is presented with an
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overview of the discovery, recognition, life, and relationships of the earliest life
on Earth.

And a remarkable story it is. Framed as a response to Darwin’s problem of the
apparent absence of Precambrian life, the book gives geological, biological, and

chemical background, tells of early and more recent finds, discusses the origin of

life, and the physiological responses necessary for survival on an Earth very
different from our own. It then discusses in more detail stromatolites, cyanobac-
teria, and the origin of “cells like ours.” A couple of supplementary chapters
explore other episodes in paleontological history and the possibilities of fossils
from Mars. A 20-page glossary, a 7-page reading list, and two indexes complete
the contents.

Following the abortive Eozoon controversy in 1865, Burgess shale discoverer
Charles Doolittle Walcott took credit for describing the first Precambrian stro-
matolites in 1883. But in 1931, British botanist Seward dismissed Walcott’s claims
for Precambrian life, and such was his influence that many potential readers of
this book must have learned as students that there was no useful evidence of
Precambrian life forms.

The story becomes personal as the author, as an 18-year-old, first-year under-
graduate in Ohio, joined the search. Despite advice from his professors to find a
more practical area to study, Schopf pursued the will-o’-the wisp of Precambrian
life as a graduate student at Harvard. He was a humble assistant when competing
papers on Canada’s Gunflint chert were published by Barghoorn and Tyler, in a
situation that rivals the well known Darwin/Wallace episode. A new research
strategy focused on stromatolites then led to discovery of cyanobacteria in Aus-
tralian material.

Historians of science will find Schopf’s text a mixed blessing. He recognizes
and explores the importance of personalities and social settings, and gives vivid
impressions of important figures as ““disheveled teddy bears™ and “wiry won-
ders.” But once launched in the story, his own work is only touched on in passing
accounts of a visit (with Russian origin of life specialist Oparin) to Salvador Dali,
and 1982 work in China. Meanwhile the recent history of the field in which he
has played such an important part is dismissed in a paragraph. It is fascinating to
learn that biologists knew of modern stromatolites while unaware geologists were
arguing about their nature, but we do not learn here who made the discoveries or
how the information crossed the subject barrier. Schopf’s view of scientific history
is sometimes over-simplified (did Darwin only have one dilemma?). And this
reader would gladly have swapped the chapter on Scheuchzer and Beringer (in-
teresting, but with little to do with the rest of the book) for more hard information
about the author’s own life and work.

Equally mixed is the author’s use of language. A variety of stylistic approaches
include question-and-answer passages, and sometimes a moral (“‘take home les-
son’’) is peinted as in a Victorian children’s story. Terminology is used care-
lessly—anogygenic photosynthesizers are “‘clever,” microbes “invent,” one per-
cent is “‘abundant,” and the terms “‘zoo,” ““menagerie,” and “‘ecosystem’ ap-
parently have identical meanings. But in view of his complaints about scientists’
reputation for “polysyllabic arcana,” it is disappointing to find too many unex-
plained examples in the text. For technical terms are abundant, new ones seem
to be coined on the spot, and the text is full of abbreviations such as BIF and
CHON.

The book is certainly made more vivid by entertaining use of informal lan-
guage, as rocks are buried at ““fossil-frying depths™ while life arises in the “pri-
mordial consommé” and iron-rich formations are formed by “‘rusting of the
earth,” but less happy slang gives us “fubarized”—fouled up beyond all rec-
ognition.” Since the author also complains about “mushy soundbites™ used by
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others, it is disappointing to see many woolly words and images in his own text.
It is hard to see cyanobacteria as ““monarchs of the primal world,” or grasp an
“explosive rise”” which lasts 200 million years. Many sentences are clumsy, and
metaphors are mixed and sometimes misused. It is not clear, for instance, how a
group of scientists, some of whom never met each other, can work together like
a jazz band, nor why the absence of a death-altered chemistry can be a “smoking
gun”? And the proof-reader sometimes napped—we not only have the “new
typos™ (real but incorrect words that get past spell checking, as in “mother load”")
but also some real old-fashioned spelling errors, even in scientific names.

[Mustrations are largely in black and white, though eight color plates enliven
the book. Many are diagrams, with a look of overheads prepared for lectures, and
of these the ones dealing with time are oddly designed with the oldest information
at the right, so that they read in the opposite way to the text. The hammer in one
photograph is somehow expected to provide scale for the adjacent picture.

Despite some reservations about the language, communication of complex and
unfamiliar subject matter, and occasional lack of useful detail, this book is an
important contribution to a neglected area of science. Schopf has strongly dem-
onstrated his belief that science is indeed “‘enormously good fun,” and opened
up a fascinating area hitherto little known to scientists and general readers.

David A. E. Spalding, 1105 Ogden Road, RR#1, Pender Island, British Columbia
VON 2M1 Canada; brandywine @ gulfislands.com

THE END OF THE DINOSAURS. CHICXULUB CRATER AND Mass EXTINC-
TIONS. Charles Frankel. 1999. Cambridge University Press. 223 p. Hardcover,
US$24.95.

Since the 1980 report of concentrations of iridium in the Cretaceous-Tertiary
boundary clay, a simple answer has been available for the problem of the extinc-
tion of the dinosaurs. For the last two decades a steady stream of popular science
books has offered versions of this answer, discussing the evidence for an asteroid
impact, wondering where it struck, and speculating on the devastating effect it
must have had on the Earth’s surface and the life thercon.

The author of this volume has studied planetary geology, and has written a
previous book on Volcanoes of the Solar System. This contribution to K-T studies
was first published in French in 1996 and now appears in English. In content it
updates its predecessors in reporting on the discovery of Chicxulub crater in
Mexico and its widespread acceptance as the locus of the K-T asteroid strike. He
tells us, though, that ““my intent is not to present a definitive historical account
of K-T research . . . but to tell as entertaining a story as possible.” (p. ix).

The entertaining story starts with a review of great mass extinctions, followed
by discussion of the impact hypothesis and some of the reasons why it has not
received universal acceptance. Chapters four and five detail the search for a crater
marking the K-T event and the discovery of Chicxulub. The nature of the K-T
catastrophe is elaborated, and then an interpretation of the wider relationship
between impacts and extinctions follows. Lastly, we are warned of the potential
danger of a possible future impact to ourselves. A bibliography and index com-
plete the work. Numerous black-and-white illustrations present photographs of
people, places, and fossils, accompanied with maps and diagrams.

For the reader interested in the development of the asteroid hypothesis and the
discovery of the Chicxulub crater, this is very useful and interesting. However,
in naming his book The End of the Dinosaurs, the author promises far more than
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he delivers. In the introduction we are promised that “‘the discovery of Chicxulub
crater brings a convincing answer to the long-debated mystery of the mass ex-
tinction: it also stands as a brilliant example of the scientific method at work.”
(p. ix). While scientific method is certainly documented in pursuit of the missing
crater, surely it also demands that the facts about the mass extinction should also
be seriously considered before claiming that the asteroid is responsible. Simple
answers are not always useful for complex problems.

The reader seeking clarification of the complexities of the K-T extinction will
not find it here. While a convincing case has certainly been made by many authors
that an asteroid arrived at the end of the Cretaceous, many paleontologists are not
convinced that it caused the demise of all—or even any—of the dinosaurs. The
record of late dinosaurs is largely confined to parts of North America, so we have
little information about a dinosaurian demise in the rest of the world. Where the
record exists, it is clear that numbers of dinosaur genera were substantially re-
duced well before the end of the Cretaceous, so extinction of non-avian dinosaurs
may have been substantially or entirely completed before the asteroid arrived. It
is also possible that some non-avian dinosaurs survived into the Tertiary. More-
over, if, as many vertebrate paleontologists now believe, birds are direct descen-
dants of (and thus are) dinosaurs, then dinosaurs are not only not completely
extinct, but their most vulnerable representatives are the very ones that survived
the supposed universal cataclysm, along with many other groups of vertebrates
and other organisms. Readers interested in this fascinating issue can seek more
balanced accounts in such books as Dinosaur Extinction and the End of an Era:
What the Fossils Say (J. David Archibald 1996) and Extinction (Steven M. Stanley
1987).

Frankel accepts that “it is hard to remain objective” (p. ix), and much of the
text confirms this, as he generally finds it easier to ignore the facts that don’t
conveniently fit his thesis. If contrary views are mentioned, they are summarily
dismissed; the idea that the iridium deposition could represent more than a million
years is ‘‘absurd” (p. 21), and there is no discussion of condensed deposits.
Alternatively, dissenting views are dismissed as “‘dogma’” or “hostility” (p. 52),
while their (frequently unnamed) holders merely “‘claimed™ their interpretation
(p. 16), or “liked to reason within a terrestrial, closed frame of reference.” (p.
37). The 96 percent of members of Society of Vertebrate Paleontologists (SVP)
cited as not accepting that ““an extraterrestrial object had caused the demise of
the dinosaurs” (p. 50) are obviously not considered of the same academic quality
as the “scientists” (p. 52) who are ready to accept the impact hypothesis. Senior
scientists, we are told, exert control over the views of their fellows (pp. 53-54),
but they are not as open minded as the science press (p. 54).

Facts are sometimes vaguely expressed. For instance a “‘site in Canada” (p.
33) is a bit hard to pinpoint in the absence of a supporting reference. Interpre-
tations can be even more baffling. The peak of Deccan activity is two million
years before the K-T boundary, but this is dismissed as a possible explanation of
extinction because ‘it is only at K-T time that the mass extinction took place”
(p. 43). The Manicouagan crater is nine million years too late to relate to the end
of Triassic extinction (p. 158), so Frankel assumes that the crater is wrongly
dated—and indeed the gap has been reduced by a couple of million years by p.
166. If “between a quarter and half of all mass extinctions in the fossil record
appear to be connected with impacts™ (p. 164), the obvious implication that be-
tween half to three quarters of all mass extinctions are not connected with impacts
surely requires some other explanation.

Language frequently misrepresents the thought being expressed. This reader is
uncertain how a collision scar can be “responsible for the massacre of countless
species” (p. ix); does not know what is a “coup de grace to a declining biosphere™
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(p. 42); how the Manicouagan astrobleme can be “ubiquitous” except when one
is in the middle of it (p. 72); or how the disappearance of twelve species of
ammonites can be a “catastrophic mass extinction” (p. 47). Other language is
unnccessarily emotive, when for instance plankton species (p. 6) and algae (p.
145) are “‘massacred.”

For the historian of science this volume has some usefulness in its record of
the discovery of Chicxulub. And since it produces a “smoking gun” but no body,
it also sheds light on the frustration of paleontologists and geologists when (as
the author himself suggests, presumably with intended irony) “along came a crew
of ... physicists who pretended to put the whole issue to rest with one wave of
their cosmic wand.” (p. 37).

In an earlier book related to this topic, physicist Richard Muller (Nemesis,
1988) draws for his research the analogy of “an explorer, trying to put together
a map of an unknown world, unsure of the value of what he is going to find and
how he is going to repay his debts, while suffering from shortage of supplies and
attacks by the natives.” It seems that some astrophysicists are still carrying out
this sort of exploration, and by dismissing the invaluable information possessed
by geologists and paleontologists—the “natives” of his unfamiliar terrain—are
obscuring the value of what has undoubtedly been found. But then, Earth Science
historians are familiar with controversy, overstated cases, neglected discoveries,
and passionate attacks on the opposition—and where would we be without them?

David A. E. Spalding, 1105 Ogden Road, RR#1, Pender Island, British Columbia
VON 2M]1, Canada; brandywine @ gulfislands.com

GOLD: ForGOTTEN HISTORIES AND LOST OBJECTS OF AUSTRALIA. lain Mc-
Calman, Alexander Cook, and Andrew Reeves, editors. 2001, Cambridge Uni-
versity Press, Cambridge, New York, Oakleigh (Victoria), Madrid, and Cape
Town. 344 p. Hardcover, A$49.95; USS 65.00.

This finely illustrated book of twenty essays accurately describes itself as “a
cultural history of gold and its impact on the history of Australian society.” It
does not, therefore, say much about the metallurgy of gold or the technical aspects
of its mining, and hence may be of peripheral interest to readers of EARTH ScI-
ENCES HISTORY. But for those interested in the extraordinary role of gold in
human history, Australian political and cultural history, and the phenomenon of
gold rushes, it says a great deal.

Apart from anything else, the collection says something about the peculiarities
of human nature and culture, in that a material that is of no great intrinsic value
or practical use other than that of a medium of exchange or in teeth (!) should
so stimulate economic activity. Yet it has done so from time immemorial, and
continues to do so even to this day. Wealth could, if one were fortunate or ex-
ceptionally hard working or astute, literally be dug from the ground. This strange
fact had greater repercussions in Australia than almost anywhere in the world
except perhaps California, South America, and South Africa (where it helped prop
up apartheid). Essentially, gold gave birth to Victoria, Australia, causing a dra-
matic rise in population in that southern part of the continent in the 1850s, and
leading to a substantial influx of Chinese gold miners. This eventually led to the
emergence of the infamous White Australia policy at the beginning of the twen-
tieth century, and even the act of federation itself, not to mention the earlier
demise of the convict system. It also saw the first steps towards trade unionism,
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and the peculiar Australian mixture of individualism and self-help, camaraderie,
and disdain for authority. As many have argued, the diggers and diggings etched
themselves on the Australian character and political and social life, as well as
matters directly to do with economic development. (Marx is recorded as having
written to Engels: “California and Australia are two cases that were not provided
for in the Manifesto: creation of great new markets out of nothing™!)

As said, the book is finely illustrated, with numerous pictures, both colored and
black-and-white, reproducing drawings, paintings, and contemporary photo-
graphs; but regrettably there are not a great many showing technological pro-
cesses, or photographs of the diggings or the diggers in action. There is only one
map (of the Pilbara region in Western Australia), and that is indistinct. On the
other hand, the color illustrations are particularly good, and some of the repro-
duced paintings display goldfield activities most clearly.

What we do have—presented, as the editors emphasize, chiefly by means of
narratives rather than theoretical analyses—are discussions of such matters as con-
ditions of daily life on the goldfields and in Melbourne; the temporary shift of
the “‘center of gravity” in Australia from Sydney to Melbourne; the place of
women in the scheme of things; the impact of the search for gold on Aboriginal
lives and culture; the “aesthetics” of gold (as, for example, in jewelry); and the
grievous impact on the environment in the areas where mining and dredging were
undertaken. There is some mention of the collaboration of the well-known geol-
ogist Richard Daintree with the French photographer Antoine Fauchery (for the
goldfields were somewhat cosmopolitan, albeit essentially British), but nothing
much is said about Daintree, and the chosen photographs of Fauchery will be
disappointing to historians of science and technology. All the contributions are
well written and documented.

David Oldroyd, Honorary Visiting Professor, School of Science and Technology
Studies, The University of New South Wales, Sydney 2052, Australia

UNDERSTANDING SOIL CHANGE: SOIL SUSTAINABILITY OVER MILLENNIA,
CENTURIES, AND DECADES. Daniel D. Richter, Jr. and Daniel Markewitz. 2001.
Cambridge University Press, Cambridge, U.K. 255 p. Hardcover, $69.95

The central theme of this engaging book is “that despite 10,000 years of soil
use we have a relatively elementary understanding about the impact of manage-
ment through time.” (p. 12). Soil scientists seek to understand soil properties and
to predict responses to various actions and interventions. However, long-term
experiments to measure and analyze the impacts of those actions are seldom
established. The few long-term studies at Rothamstead (UK) and the universities
of Missouri and Illinois are on fairly fertile soils—soil types which are extensive
in some countries, but are hardly representative of vast areas of Earth where
people practice agriculture and forestry. The analysis of changes in soil properties
presented by the authors was made possible by methodical annual sampling of
soils (a soil archive now stored at Duke University) from the Calhoun Experiment
Forest, near Union, South Carolina. U.S. Forest Service personnel planted the
former cotton fields to pines in 1957. The soils of the experimental forest are
classified as Ultisols, which mantle about half of the southern Piedmont. Factors
of soil genesis such as high rainfall, warm summers, and moderate winters acting
upon acidic rock created a low-fertility, acidic soil dominated by low-activity
clays.

The authors examine the Ultisols in three time dimensions: over millennia,
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centuries, and decades. They discuss soil genesis before moving on to human uses
of the land. Southeastern Indians developed agricultural societies that often farmed
the alluvial soils. European migrants and African slaves utilized Ultisols exten-
sively for cotton and corn. Introduction of fertilizer allowed for more continuous
planting, without having to revert to shifting cultivation. The agricultural phase
left a legacy of soil alteration in erosion and reduction of organic matter. On the
plus side of the ledger, the pines planted on the Calhoun forest inhabited a soil
environment with greater amount of nitrogen, phosphorous, potassium, and a
higher pH than the Europeans had encountered upon settlement.

Further soil-property alterations by four decades of pine growth open up ave-
nues for management recommendations. The thorough analysis of changes in soil
chemistry will be left to the reader. To cite one example, however, the authors
observe that phosphorus, nitrogen, and lime removed in forest harvesting may
need to be replaced. Globally, Ultisols are being converted from forests to pasture
and cropland, while other Ultisols are being reforested. The Calhoun studies dem-
onstrate the responses by the soil to reforestation and harvesting and offer guid-
ance on future management requirements.

In discussing Ultisols, the authors educate readers about the processes of cre-
ating an acidic, low nutrient soil. Lest the reader be left with the impression that
these processes operated equally in all Southern soils, the authors could have
explained that there are adjacent Alfisols that have maintained their base richness
in lower horizons due to the nature of the clays. Likewise the history of cotton
culture and its relationship to technological change is somewhat different on the
Alfisols and Vertisols of the South.

The authors make a well-reasoned plea for long-term experiments in the interest
of both productivity as well as environmental quality. The case is convincing but
will, as the authors acknowledge, require institutional support. Academia does not
value selfless collection of data to be used long in the future.

The authors write well. The methodology of placing the data-rich, recent period
in the context of historical and geologic time works. The book thereby attracts a
broader readership and educates non-soil scientists about soils and their relevance
to both agriculture and the maintenance of environmental quality. The general
reader who may not understand the implications of chemical analysis can, how-
ever, understand the historical explanation. That scientists, policymakers, and land
users understand inherent limitations and potentials of soils and the effects of
management on both is the stated objective of the authors. They have effectively
made their case.

Douglas Helms, Senior Historian, Natural Resource Conservation Service, U.S.
Department of Agriculture, Washington, D.C. 20013

VOM WUNDERZEICHEN ZUM NATUROBJEKT: FALLSTUDIE (CHANGES
IN THE INTERPRETATION OF THE AURORA OF MARCH 17, 1716). Wilfried Schrider,
editor. 2001. Science edition, Potsdam and Bremen. 96 p. Softcover, $20.00.

Vom Wunderzeichen zum Naturobjekt is a small collection of primary sources,
some in German and some in Latin, with a brief introduction. The document
collection centers on the events of 17 March 1716, when a spectacular aurora
dazzled folks throughout northern Germany. The longest and most important of
the texts reproduced here is by Christian Wolff, that great academic troublemaker
of early eighteenth-century Prussia. Like many of Wolff’s writings, this one is
shockingly tedious, filled with apparently superfluous geometrical demonstrations,
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longwinded accounts of simple things, and wholly unconvincing explanations of
more complicated things. The other two texts in the collection are short and—
unless you are a real aurora buff—pretty uninteresting.

As the title of the book suggests, Schroder wants to argue that the dramatic
display of Northern Lights on that day in 1716 changed forever the way the
“common people” thought about celestial phenomena (p. 15). What had been a
“sign of wonder” now became a “‘natural object.”” There is, of course, at least
one obvious problem with the argument: how, that is, can Schroder use the events
of a single day to demonstrate significant long-term change? More troublesome
still, though, is his claim that the “new thing here is that a scientist held a lecture
for the people to explain a natural phenomenon. Here is an interaction between
the ordinary man, who is confronting fearfully a phenomenon which he cannot
understand, and a scientist willing to give an explanation” (p. 16). Need I say
more? Let me just issue a general warning: Schréder has been misled by the term
*“lectione publica,” which he takes to be a “lecture for the people.” In fact, it
just means that Wolff’s lecture was free of charge that day. No doubt, many
students came to listen—Wolff was apparently a popular and engaging speaker—
but the idea that it was some kind of revolutionary speech, bringing science to
the common people, is just silly.

For me, Christian Wolff is interesting, not as some herald of modern science,
but rather for his systematic, relentless, tedious style of explication. Schrdder
wants to know how Wolff brought science to the people. 1 want to know why
anyone listened. But that is a question for another book. Is there any reason to
buy this one? Unlikely. Wolff’s “Gedanken iiber das ungewd&hnliche Phoenome-
non,” though relatively obscure, is available in the United States. The other two
pieces in the collection are probably not worth the effort. And Schroder’s inter-
pretation you can do without.

Andre Wakefield, NEH Research Fellow, Dibner Institute, Dibner Building, MIT
E56-100, 38 Memorial Drive, Cambridge, Massachusetts 02139

ORIGINS: THe EvoLuTioN OF CONTINENTS, OCEANS AND LIFE. Ron Redfern.
2001. University of Oklahoma Press, Norman. 360 p. Hardcover, $49.95

This beautiful large-format book is not about the history of earth sciences, but
it may well turn out to be an historic work. The book begins, not with an intro-
duction as is usual, but with a section entitled *“*About the Photography.” This is
proper because this book is primarily “about the photography.” Science writer
Ron Redfern traveled on a series of expeditions all over the world for three years,
making over seven hundred photographs that are the heart of this volume. The
extent of this major undertaking is further documented with the Acknowledgments
and Dedication (which covers three pages) as well as the impressive glossary,
bibliography, and index.

According to the press release, the book has a unique structure, offering the
chance to follow two distinct but parallel narratives in one volume. The first is a
series of individual photo-essay spreads. The second is formed by an authoritative
running text illustrated with clearly numbered icons. The book can therefore be
either browsed through or read in chronological order.

Origins is comparable to what Redfern did so well in The Making of a Con-
tinent (1983). After the Introduction, twelve chapters plus an epilogue of breath-
taking photography and lucid narrative follow. In these chapters, Redfern doesn’t
just talk about geology. He has also incorporated the history of the development
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of the earth sciences, not in great depth, but in enough detail to make readers
realize that there is a history to the science as well as to the Earth.

This book should be in every geology library. As John S. Shelton’s Geology
Hlustrated (1966) is recognized as a classic of the twentieth century, | predict
that Origins, published in September 2001, will become a classic of the twenty-
first.

Gretchen Luepke Bynum, U.S. Geological Survey (retired), 650 Alamo Court #6,
Mountain View, Calif. 94043; gluepke @aol.com

I{SSAY REVIEW

DRAGON HUNTER. Roy CHAPMAN ANDREWS AND THE CENTRAL ASIATIC Ex-
PEDITIONS. Charles Gallenkamp. 2001. Viking, New York. 344 p. Hardcover,
US$29.95

Before the nineteenth century, the world was a very parochial place. Most folk
either resided throughout their lives in the community where they were born or,
if they traveled, did so for specific purposes, along prescribed routes, to just a
few other not-very-distant places. Seamen mostly sailed on vessels that stayed
close to home shores; only a few ships traveled greater distances or sailed boldly
into the unknown. Colonists, after being planted in distant places, were soon
restricting their horizons in the same way as their European progenitors. Even in
the eighteenth century, tourism was barely beginning; it was a wholly aristocratic
pursuit and usually confined to the Grand Tour in Europe. In the few carly news-
papers and journals, events in other countries were sometimes reported, but only
those affecting one’s own village or district were read with real interest—and
there were still few who could read, anyway.

The nineteenth century changed all that. Means for rapid transport were de-
veloped that revolutionized concepts of distance. As costs of traveling declined,
tourism became an available pursuit to more and more folk. Educational Ooppor-
tunities were fast developing and the ability to read became much commeoner,
with journals and newspapers expanding to keep pace with a growing public
appetite. Before that century, there had been little enthusiasm for exploration of
distant lands, except as a means for expanding trade or getting rid of surplus
population. During it, exploration for altruistic reasons—religious or scientific—
came to be applauded and those who performed such daring exploits were prop-
erly regarded as heroes.

This attitude surely influenced the boy born on 26th January 1884 to a very
ordinary family of business folk in Beloit, Wisconsin. Roy Chapman Andrews
set it forth himself:

I was born to be an explorer. There never was any decision to make. I couldn’t do anything
else and be happy .. .. The desire to see new places, to discover new facls—the curiosity of
life always has been a restless driving force in me.” (Andrews, 1935, p. XV¥).

The opportunities were there for a determined person. Though much of the world
map had been filled in before the twentieth century began, there were still blank
white places on the maps available to westerners, still much to be learned about
the natural world and geological past in areas of those maps already coloured in.
Never again will there be such opportunities, for there are no blank spots now
and, though many aspects of the natural environment remain to be properly stud-
ied, their study requires persons of a very different temperament from Andrews’s,
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Roy Chapman Andrews, then, was the right person at just the right time. His
combination of an ability to formulate clear objectives with an immense drive,
plus the capacity to charm audiences or individuals and an unexpected patience
in coping with the convolutions of Oriental politics and officialdom, were the
qualities needed for success in his chosen field; the fact that he was handsome
was a valuable bonus. From the outset, he had a genuine love of nature and wild
places; he was to acquire a particular love for the Orient and especially for Peking,
the Chinese city nowadays named Beijing. He was a first-class hunter and had
great physical hardihood. However, as Gallenkamp points out (p. 57):

Andrews [was not] an intellectual in the true sense—something he freely admitted. He was
attracted to the idea of science and the opening of hitherto unknown scientific horizons, but his
interest in the deeper implications of his discoveries was often superficial. As Douglas Preston
observed in his history of the American Museum, Dinosaurs in the Artic, most great explorers
were “‘indifferent scientists.” Andrews was no exception. He thrived on blazing pathways into
unknown places, but he was usually content to leave the interpretation of’ whatever scientific
bounty his journeys yielded to specialists equipped with the training and patience he lacked.

He was delighted to make new paleontological or zoological discoveries: a pleth-
ora of animal and fossil taxa bear his name. However, once a fossil was found

.. . the time-consuming procedures required to extricate them were incompatible with his restless
temperament. ‘I was inclined to employ [a] pickax,” he confessed, “where Granger would have
used a camel’s hair brush and pointed instruments not much larger than needles.” . . . For years,
it was axiomatic in the American Museum’s palacontology department that any time an im-
properly collected or damaged fossil reached the laboratory, it was said to have been “"RCA’d*—
an allusion to Andrew’s heavy-handed approach to collecting. (p. 152}

Andrews wrote a great deal—not only a long series of articles and books about
the expeditions he led and his own travels (e.g., 1921, 1926, 1929, 1935) but also
two autobiographical works (1943, 1949). He was a good wriler and speaker, able
to convey his own excitement to his readers or his listeners. That was a key factor
in the raising of money for those expensive expeditions into central Asia. His
achievements properly gain mention in most histories of paleontology and are
treated at length in some (e.g., Colbert 1968, 1984; Spalding 1993), while at least
three biographies of him for junior readers have been published (Green, 1939;
Archer, 1968, 1976; Pond, 1972). However, perhaps because Andrews wrote so
copiously himself, never till now has there been a full-length biographical study;
this work, therefore, breaks new ground. It draws upon much unpublished ma-
terial, in the archives of the Department of Paleontology of the American Museum
of Natural History and elsewhere, and upon conversations or correspondence with
Andrews’s elder son and many other persons who knew him.

As its title indicates, the biography concentrates on Andrews’s greatest achieve-
ments—the immensely successful expeditions to Inner and Outer Mongolia, as
they were then called, which he led in the years 1922 to 1930. It is shown how
these were made possible by Andrews’s increasingly close friendship with the
Museum’s wealthy and autocratic Director, Henry Fairfield Osborn—Andrews
came to regard him as a second father—and how successful Andrews was in
wheedling support, initially from the other very rich Americans of his time and
subsequently, as dramatic discoveries came to be announced, from the general
U.S. public.

However, the problems of financing the expeditions were minuscule compared
with those Andrews encountered in securing permission from Chinese and Mon-
golian officials to travel to these lands in and about the Gobi Desert—and, having
gone there and collected, in contriving to get the trouvaille of biological and
paleontological specimens out of those countries and back to New York. In the
1920s, both China and Mongolia were in a state of economic and political collapse
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that approached utter anarchy—warlords and rival administrations in strife-torn
China, and, in Mongolia, an antiquated governing apparatus being suborned and
taken over by Russian-inspired, America-hating Communists, with bandits roam-
ing both countries and the giving of a bribe (a ““squeeze,” it was called) obligatory
before any transaction could proceed or district traversed.

The curious image is presented of a wealthy social group of foreigners placidly
continuing their artificial life of parties, races, and other alien amusements in
Peking throughout that decade, in the midst of a disintegrating social fabric and
despite witnessing, almost daily, acts of stomach-turning violence among the Chi-
nese of that city. Paradoxically perhaps, Andrews loved the city and reveled in
such luxurious living. In the hinterland of China, corruption and violence were
everywhere; but Andrews, though often embroiled in minor disturbances, was
tough enough, astute enough and, yes, lucky enough to prevent them from es-
calating into major troubles.

Author Charles Gallenhamp is an archaeologist, not a paleontologist. In con-
sequence, he makes a number of minor mistakes that should be eliminated from
future editions. The distinguished Russian palacontologist and explorer Vladimir
Obruchev is consistently miscalled “Obrechev’ (p. 143 and elsewhere). The eco-
nomic geologist and explorer Raphael Pumpelly is wrongly included in a group
“primarily archaeologists™ (p.143). Stegodon is not “a distant relative of the
elephants™ (p. 114) but their direct ancestor. The ‘‘duckbilled iguanodonts™ of p.
246 are later and more properly called hadrosaurs (p. 312). And the statement
that the multituberculate mammals did not survive into the Cenozoic (p. 201) is
quite wrong—they flourished at least until the Oligocene. The status of the three
giant Oligocene mammal genera mentioned on p. 153 is not so clear-cut as the
author states; Indricotherium and Baluchitherium may indeed be synonyms, but
Paraceratherium is a very different creature. The statement that: “It would . . .
be impossible to confirm whether | Protoceratops was] the earliest of the ceratop-
sians, as first suspected by Osborn and his colleagues™ (p. 172) is puzzling: it is
nowadays universally accepted to have been their progenitor.

The text has been proofread with creditable care; I noted only a single mis-
spelling (“pregant,” p.179). Its great charm is its readability. The author recog-
nized that he was telling what is truly an adventure story; he does so with an
admirable combination of historical accuracy and brio.

Perhaps some of Roy Chapman Andrews’s attitudes might jar with modern
social sensibilities. Perhaps, though lamenting their methods, one might under-
stand the motivations of the Chinese “Society for the Preservation of Cultural
Objects” more than he did. No doubt Andrews was always egocentric and became
more so with the years. (One sympathizes with his neglected parents, who gain
small mention; during their son’s long sojourns abroad, was he even writing reg-
ularly to them?). Perhaps Andrews was not the right person to succeed Osborn
as Director of the American Museum of Natural History and perhaps, during those
financially-stressed years of the “Dirty Thirties,” he did make injudicious mon-
etary allocations for ill-timed and expensive exhibits. In the final analysis these
things do not matter. Roy Chapman Andrews was one of the last great explorers
(scientific and geographic). He was truly a hero; this excellent biography is a
proper tribute to him and his achievements. -

William A. S. Sarjeant (deceased), Department of Geological Sciences, University
of Saskatchewan, 114 Science Place, Saskatoon, Saskatchewan, Canada S7N SE2
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TREASURER’S REPORT FOR 2002
(As of October 1, 2002)

BALANCE FORWARDED FROM 2001 $35,103.47

Less payment to ALLEN PRESS for 19/2, 20/1, and 20/2 —20,715.39

Less other Operating Expenses including website and postage gl el busia )|

INCOME TO HESS INCLUDING INTEREST +$17,295.59

BALANCE AS OF OCTOBER 1, 2002 $30,499.76
EXPLANATION

Three issues of EARTH SCIENCES HISTORY have been published in the year
2002 up to October 1. [Editor’s note: issue 21/1 appeared in November.] Those
three issues brought us current to January 1, 2002. Volume 21, number 2 is going
to the printers in November, 2002. That will bring us to schedule for the publi-
cation of EARTH SCIENCES HisTORY. 1 anticipate the cost for those two issues to
be approximately $15,000. This may be high but I would rather be conservative.
That will still leave us in a financially sound position for 2003.

This could not have happened without the efforts of our editor, Greg Good,
and our associate editors. I feel certain when 1 say Greg is happy to see 2002
drawing to a close. We all owe Greg and the associate editors a sincere thank
you.

Expenses include: $215 for Ed Roger’s participation at a Geological Society
of America Affiliated Society meeting in Boulder, $133 for the poster exhibited
at our HESS booth during GSA and its shipping charges and the cost of our
reception room, $90 for our website and a technician’s help on same, and $200
for printing our dues notices for 2002. The balance was postage for mailing our
notices, reminders, and reimbursements to our associate editors.

I am grateful to HESS assistant treasurers: Stuart A. Baldwin (U.K.), Rosa
Domenech (Spain), Keith Tinkler (Canada), and Barry J. Cooper (Australia) for
their assistance with overseas members. We also accepted the resignation (for
health reasons) of Stuart Baldwin as our U.K. assistant treasurer. After some
consideration, 1 feel it is to our benefit to retain the services of our assistant
treasurers. Members can still pay an overseas treasurer by check and that treasurer
can then use a personal credit card to remit payment to the treasurer.

We now can accept credit card payments for all our members, including
institutions. This service also applies to the purchase of single issues and runs of
EarTH SciencES HisTORY. Credit card service includes Visa, Master Card, Dis-
cover, and American Express.

On behalf of our society, a sincere thank you is given to all those members
who provided donations to HESS and provided page charges to EARTH SCIENCES
History in 2002, Thanks to all of our members for your continued support of
the society and the journal.

I am especially thankful to the HESS membership for gl\mg me the oppor-
tunity to serve as your treasurer.

Respectfully submitted,
Edward Rogers
HESS Treasurer

Earth Sciences History, v. 21, no. 2, 2002, p. 244
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AUTHOR’S STYLE SHEET AND CHECKLIST

EARTH ScIENCES HISTORY

Please check each item as you verify that your manuscript adheres to it:

1.

-3

Lh

Manuscripts must be typewritten or processed on a letter quality printer and
double-spaced throughout, including quotations, notes, and references, on
paper of standard size and weight. Margins should be wider than usual to
allow space for instructions to the typesetter. All text should be flush left,
with the right hand margin left ragged (unjustified) to maintain even spacing
and readability. Important note: minimize use of fancy formatting codes such
as hanging indents. Underlining and italicizing are acceptable for book and
journal titles, as are mathematical and foreign character sets.

Revised manuscripts should be submitted in doubled-spaced hard copy, and,
whenever possible, on 3.5 disks identifying both the platform (Mac or PC)
and the word-processing program used (WordPerfect 7, Word, etc.). Zip disks
and CDs are also accepted. Electronic submission is encouraged.

Figures are welcome in illustrating articles. Line drawings should be directly
reproducible; glossy prints must be furnished for all half-tone illustrations.
Digital submission is encouraged, either on 3.5 disks, or on CDs, Zip, or
Jaz disks. Files in the TIFF format are best. Files in JPEG or GIF formats
are unacceptable.

Tables should be in files separate from the main text. Note your name on
each disk, as well as the platform, software used, and the contents. The type-
setter will design the table for your review and revision.

EARTH SCIENCES HISTORY uses a dual citation system of footnotes plus
sections on Archives and References. Although inconvenient for the author,
it is easier for readers. Authors may submit articles with either endnotes of
footnotes; the publisher can convert endnotes to footnotes electronically.
Notes should be double- or even triple-spaced, numbered consecutively
throughout the article, and keyed to superscript reference numbers in the text.
You may use the standard command for footnotes or endnotes found in your
word-processing software. Your article should be followed by sections titled
Archives and References, also double- or triple-spaced. Follow the models
given in Citation Guidelines—EArRTH SCIENCES HISTORY, available below
and on the HESS web site (www.historyearthscience.org).

Titles and quotations in languages other than English: Titles should be in the
original language, but may be followed by an abbreviated English translation
if this will help the reader. Titles in non-Roman script may require special
treatment. Short, well-known, non-English phrases or technical terms may be
kept in the original language, especially if interpretation might change or
cloud the meaning. Longer quotations should be translated into English in
the text, with the original language in an attached footnote. Non-English
words generally are not italicized in the journal. The author will be respon-
sible for both the translation and the accuracy of the non-English text, al-
though the editor reserves the right of verification.

. Standard metric units or historically appropriate units should be used. If read-

ers in other fields might not be familiar with the units used, please provide
some explanation or equivalents.

. The names of historical figures should be given in complete form on first

appearance (not initials), with birth and death dates specified from a reliable

Earth Sciences History, v. 21, no. 2, 2002, pp. 245-246
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12.

AUTHOR’S STYLE SHEET

source. This may not be possible for obscure figures, but your efforts will
make your work more interesting and more useful to other scholars.

. Standard information to include at the beginning of an article:
a. Title of article
b. Name(s) of author(s)
c. Affiliation(s) of author(s), with street address(es) and e-mail address(es)
d. Abstract of approximately 150 words
. Sections that often follow the main body of the text are:
a. Acknowledgements
b. Archives
c. References (mandatory)
d. Appendices
e. Notes on Contributors (mandatory; printed at end of each issue): A sen-
tence or two identifying the author(s), relevant career information, recent
research areas, and work in progress.
. Standard files on disk that must be separated:
a. Text of article (including footnotes) and References
b. Figures
¢. Tables
EARTH SCIENCES HISTORY requests voluntary page contributions from authors

in the amount of $15 US per page, but acceptance of manuscripts and pub-
lication are not contingent on payment of page charges. A voluntary figure
contribution of $15 per figure is similarly requested but not required.
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CITATION GUIDELINES

EARTH SCIENCES HISTORY

With each article, EARTH SCIENCES HISTORY prints footnotes and—at the
end of the article—an Archives section and an alphabetical References section.
This system provides a convenient service to readers.

Footnotes use a superscript numeral in the text. The footnote citation format
is a simplified version of that found in the Chicago Manual of Style, 14th edition.
Although complete information should be in the footnotes, it is often useful to
the reader if a short hint is given in the text to indicate which work is being cited.
For example: “As Lyell wrote in 1833 in his Principles of Geology ...."" Suc-
ceeding citations in footnotes should use a short-title with the author’s last name,
year of publication, and page(s): e.g., Oldroyd, Archaean, 1991, 446. The use of
author and short-title replaces Ibid. and Op. cit., which sometimes inconvenience
readers. For more complicated situations, see The Chicago Manual of Style, 14"
ed. (Chicago: University of Chicago Press, 1993), chapter 15, or contact the editor.
Authors may include short discussions in footnotes.

The titles of the sections at the end of your manuscript should be Archives
and References. The Archives section may either list the collections of manu-
scripts consulted and cited or, if it would allow greater clarity, an author might
write a paragraph discussing these collections. Of course, this section should be
omitted if no archives have been cited in the article.

The References section follows the Archives section, or if this is omitted, it
follows the main text of the article. The Reference section lists published materials
cited. The main difference between footnotes and items in References is structural.
While authors’ names appear as Roberta Smith in footnotes, they appear in Ref-
erences with the family name first: Smith, Roberta. Otherwise, citations follow
the models below in both footnotes and References. A second difference is that
footnotes cite specific locations in a work, while items in the References section
list works-as-a-whole. For multiple authors, see the examples below.

Citations should be as specific as the instance requires. That is, a citation to
a work-as-a-whole is acceptable only if the reference is actually to the work as a
whole. If the reference concerns a particular chapter or page range, these must be
specified. All quotations require specific pages. Short comments and original (for-
eign) language quotations may also be found in the footnotes.

How Citations appear in Footnotes:
Book:

Eduard Suess, The Face of the Earth, 5 vols. (Oxford: Clarendon Press, 1904), 1:17.

Arthur H. Robinson, Early Thematic Mapping in the History of Cartography (Chicago: University of
Chicago Press, 1982), 37-43.

K. E. Bullen and Bruce A. Bolt, Introduction to the Theory of Seismology, 4% ed. (Cambridge: Cam-
bridge University Press, 1985), 103-107.

Article in journal:

David R. Oldroyd, The Archaean Controversy in Britain: Part I—The Rocks of St. David’s, Annals
of Science, 1991, 48:407-452, on 434. y

Eric L. Mills, The Historian of Science and Oceanography after Twenty Years, Earth Sciences History,
1993, 12:5-18.

Article or chapter in book:

Stephen J. Pyne, Certain Allied Problems in Mechanics: Grove Karl Gilbert at the Henry Mountains,
in Two Hundred Years of Geology in America, ed. Cecil J. Schneer (Hanover, NH: University
Press of New England, 1979), 225-238.

Farth Sciences History, v. 21, no. 2, 2002, pp. 247-248
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Karl Hufbauer, Solar Physics’ Evolution inte a Subdiscipline (1945-1975), in New Trends in the
History of Science, eds. R. P.'W. Visser, et al. (Amsterdam: Rodopi, 1989), 73-91.

Unpublished thesis or dissertation:

John A. Wolter, The Emerging Discipline of Cartography, Ph.D. Diss., University of Minnesota, 1975,
37-38.

Citing manuscript or archival material and oral history interviews in
footnotes:

William Thomson to J. D. Forbes, 30 July 1847, incoming 1847/42, James David Forbes Papers, St.
Andrews University Library. (This will vary according to the system at each archive. Subsequent
citations may use abbreviations.)

Walter M. Elsasser, Oral History Interview conducted by J. T. Kiehl, 12 March 1986. 1 session, 1
cassetlte; preliminary transcript. Part of American Institute of Physics/ American Meteorological
Society project. (Subsequent citations may use abbreviations.)

Archives: Two Alternatives
List format:

Forbes, James David. Papers. St. Andrews University Library. (This will vary according to the system
at each archive.)

Elsasser, Walter M. Oral History Interview conducted by J. T. Kiehl, 12 March 1986. 1 session, |
cassette; preliminary transeript. Part of American Institute of Physics/ American Meteorological
Society project.

Paragraph format:

This article is based on research in the James David Forbes Papers, at St. Andrews University
Library, in St. Andrew’s, United Kingdom. It has also drawn on the Oral History Interview of Walter
M Elsasser, conducted by J. T. Kiehl on 12 March 1986. This interview and a preliminary transcript
are part of the American Institute of Physics/American Meteorological Society project and may be
consulted at the American Institute of Physics, College Park, MD, USA.

How Citations appear in the References Section:
Book:

Suess, Eduard, The Face of the Earth, 5 vols. (Oxford: Clarendon Press, 1904).

Robinson, Arthur H., Early Thematic Mapping in the History of Cartography (Chicago: University of
Chicago Press, 1982),

Bullen, K. E., and Bruce A. Bolt, Introduction to the Theory of Seismology, 4" ed. (Cambridge:
Cambridge University Press, 1983).

Article in journal:

Oldroyd, David R., The Archaean Controversy in Britain: Part I—The Rocks of St. David’s, Annals
of Science, 1991, 48:407-452.

Mills, Eric L., The Historian of Science and Oceanography after Twenly Years, Earth Sciences History,
1993, 12:5-18.

Article or chapter in book:

Pyne, Stephen J., Certain Allied Problems in Mechanics: Grove Karl Gilbert at the Henry Mountains,
in Two Hundred Years of Geology in America, ed. Cecil ). Schneer (Hanover, NH: University
Press of New England, 1979), 225-238.

Hufbauer, Karl, Solar Physics’ Evolution into a Subdiscipline (1945-1973), in New Trends in the
History of Science, eds. R. P W, Visser, el al. (Amsterdam: Rodopi, 1989), 73-91,

Unpublished thesis or dissertation:
Wolter, John A., The Emerging Discipline of Cartography, Ph.D. Diss., University of Minnesota, 1975.
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MANUSCRIPT REVIEW GUIDELINES

EARTH SCIENCES HISTORY

In reviewing a manuscript for EARTH SCIENCES HISTORY please comment in

as much detail as your time permits upon the following matters (and of course
anything else that comes to mind.) Please inform the editor whether you wish
your review to be anonymous.

1.

(S ]

9.
10.

11.

Would you have read this through if you had simply come across it already
published in EARTH ScIENCES HISTORY? If your answer is “No”’, what might
the author(s) do to increase the interest of the piece for you?

. Is the argument sound, and is its factual basis sufficient and accurate?
. Are the references to both primary and secondary literatures sufficient, com-

plete, and accurate? Is recent relevant scholarship acknowledged and/or dis-
cussed? Can you suggest further materials the author(s) might consult during
revision?

. Is the manuscript clearly written? How might it be reworked for greater clar-

ity?

. Is the manuscript well organized? What improvements might be made in this

area?

. What is the historical problem the author addresses within the confines of

his/her topic? That is to say, if this subject/idea/person is ““the answer’’, what
is the “‘question”?

. Are the illustrations (if any) pertinent? Sufficient? Of good quality?
. If this article is revised according to your suggestions, will it be suitable for

publication in EARTH SCIENCES HISTORY?

Other comments and suggestions?

Make your comments and suggestions constructive! Because articles for the
Journal typically pass through at least one cycle of revision before being
accepted, it will help greatly if you phrase your comments in a manner which
can aid the author(s) in the task of revising the manuscript.

If you judge that the manuscript carnnot be brought to a publishable standard
in anything like its present form, please say so.

Many thanks for this service to EARTH SCIENCES HISTORY and The History of
the Earth Sciences Society. Our referees’ reviews and commentary are the primary
foundation and guarantee of scholarly standards. Please return your comments to
me in a timely manner. In no circumstances take longer than 30 days.

Earth Sciences History, v. 21, no. 2, 2002, p. 249
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GUIDELINES FOR WRITING ELOGES

EARTH SciENcES HISTORY

Fields of academic endeavor often memorialize the passing of their practi-

tioners through the publishing of obituaries, memorials, or éloges. The History
of the Earth Sciences Society has established a committee (composed of the Past
President and three other HESS members) to arrange for the writing of such
biographical notices. These éloges will be published in EARTH SciencEs HISTORY
at the first opportunity. The committee and the authors of éloges will follow these
guidelines:

1.

Individuals who contributed significantly to the history of the earth sciences
will be appropriate for an éloge, for their contributions including the writing
of articles or books in the ficld, for their efforts as editors, or generally in the
support of history of the earth sciences, and to HESS particularly. Eligibility
will extend to non-members as well as to members of the History of the Earth
Sciences Society.

. The committee shall normally solicit authors for particular éloges. Proposals

for unsolicited éloges will be considered by the committee, but prospective
authors of such unsolicited éloges are strongly advised to contact the Past
President before beginning. Do not contact the Editor of EARTH SCIENCES
HisToRY concerning éloges.

The primary focus of the essay should be the contribution of the individual to
the history of the earth sciences, not contributions to science or to other areas
of scholarship, except insofar as those other efforts affected the individual’s
historical work. While the text should focus on the person’s activity in history
of earth science, it should also paint a vivid picture of the person. The person’s
publications will always be evident and available; the personality will not.
Length: Essays will be between 1,000 and 2,000 words, as determined by the
committee. One photograph may be included.

. Bibliography: Only partial bibliographies can be published. Authors should

refer mainly to publications relating to history of the earth sciences. Authors

are encouraged to refer to more complete bibliographies published in other -

venues and to published memorials that summarize the person’s entire career.

Earth Sciences History, v. 21, no. 2, 2002, p. 230

$S900E 981) BIA §1-/0-GZ0Z 1e /woo Alojoeignd-pold-swiid-yewssiem-1pd-awiid//:sdiy Woil papeojumo(]



NOTES ON CONTRIBUTORS

Giinter Buntebarth was born in Germany in1942. He studied geophysics at the
Technical University of Clausthal-Zellerfeld, Germany and the ETH Zurich, Swit-
zerland. His Ph.D. and M.Sci. were achieved at the Technical University of Claus-
thal-Zellerfeld, where he was researcher and lecturer until 1991, Since 1992, he
has been a consultant for geophysics with special concentration on geothermics
and petrophysics. He led the German working group on geothermics from 1983
to 1992 and the German working group of history on geophysics from 1987 to
1993. He published a German textbook on geothermics, which was translated to
Chinese, English, and Spanish. He has edited two other monographs and published
approximately eighty papers on geothermics, petrophysics, history of geophysics,
and entomology.

Si Frazier owns Frazier Minerals. He is a long-time member of HESS and has
interests in mineralogy, geology of quartz, morphological crystallography, history
of mineralogy, gemstones, history of European lapidary industries, historical lit-
erature of mineralogy and crystallography, and historical literature of gemology.

Elizabeth Hines is a cultural geographer who has maintained an interest in the
Carolina gold rush for more than twenty years after meeting a Cabarrus County
family panning for gold near Little Meadow Creek. Her interest is in the diffusion
of technological innovations in mining, especially the contributions of the Cor-
nish. She is an associate professor of geography at the University of North Car-
olina at Wilmington.

Eduardo G. Ottone is an assistant professor of paleontology in the Department
of Geological Sciences at the Buenos Aires University. His research ineterests
have been directed towards Paleozoic and Mesozoic palynology and paleobotany,
and the history of paleontology in Argentina during the nineteenth century.

Wilfried Schréder has published numerous articles and books on the history of
geophysics.

Michael S. Smith’s interests range from the origin of Proterozoic supracrustal
rocks in west Greenland to the study of prehistoric archaeological ceramics in the
southeastern United States and the Caribbean islands. His research interests in the
history of science have concentrated on the interaction of geology and techno-
logical development and information exchange. He is an associate professor of
geology at the University of North Carolina at Wilmington.

C. Rowl Twidale and Jennie A. Bourne have retired from the Department of
Geology and Geophysics in the University of Adelaide, but maintain an office
and facilities there. They still enjoy field work and research, and continue to
publish. Twidale holds doctorates from Bristol and McGill as well as an honorary
degree from the Universidad Complutense de Madrid, awarded for his contribu-
tions to the study of granite forms, deserts, weathering, and old land surfaces. He
has long been interested in the history of geomorphological ideas. Bourne holds
Honours, M.A., and Ph.D. degrees from Adelaide and is a former student and
long-time collaborator of Twidale’s. She has worked both in granite and fold
mountain terrains and most recently has investigated piedmont plains, with par-
ticular reference to fans and pediments. Both Twidale and Bourne are currently
engaged in the dating of Australian desert dunes. They are also involved in eco-
tourist projects, e.g., the well-known Wave Rock at Hyden, Western Australia.
Between them Twidale and Bourne have produced more than a dozen books and
monographs and more than three hundred refereed articles and chapters.

Earth Sciences History, v. 21, no. 2, 2002, p. 251

$S900E 98] BIA §1-/0-GZ0Z 1e /woo Alojoeignd-pold-swiid-yewlsiem-1pd-awiid//:sdiy woil papeojumoc]



HISTORY OF EARTH SCIENCES SOCIETY OFFICERS
(2001 TO 2002)

President: Silvia F. de M. Figueirda (Term 2001 and 2002), Instituto de Geociéncias,
Univ. Estadual de Campinas, C.P. 6152, Campinas, SP 13081-970, Brazil. E-mail:
figueroa@ige.unicamp.br.

President-Elect: William R. Brice (Term 2003 and 2004), Geology Department,
University of Pittsburgh at Johnstown, Johnstown, PA 15904, USA. E-mail:
wbrice @pitt.edu.

Past President: Kennard B. Bork, Department of Geology and Geography, Denison
University, Granville, OH 43023, USA. E-mail: bork @denison.edu.

Secretary: David 1. Spanagel (Term 2000, 2001, 2002), 101 Grove Street,
Shrewsbury, MA 01545 USA. E-mail: dspanagel @ townisp.com.

Treasurer: Ed Rogers (Term 2001, 2002, and 2003), P.O. Box 455, Poncha Springs, CO
81242, USA. E-mail: erogers @ geology-books.com.

Assistant Treasurers: For Spain: Rosa Domenech, Departament d’Estratigrafia i
Paleontologia, Facultat de Geologia, Universitat de Barcelona, ¢/ Martf i
Franques s/n, 08028 Barcelona, Spain. E-mail: domenech@natura.geo.ub.es.
For Canada: Keith Tinkler, Dept. of Geography, Brock University, St.
Catharines, Ont. L2S 3A1, Canada. E-mail: ktinkler@brocku.ca. For Australia:

Barry J. Cooper, Primary Industries and Resources South Australia, GPO Box
1671, Adelaide, SA 5001, Australia. E-mail: cooper.barry @saugov.sa.gov.au.
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VA 22150, USA. E-mail: galvincoastal@juno.com. Julie Newell (Term 2002
and 2003), Southern Polytechnic State University, 1100 So. Marietta Parkway,
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