MINERALS, LANDS, AND GEOLOGY FOR THE COMMON
DEFENCE AND GENERAL WELFARE, Volume 1, Before
1879, 331 pages (1979) ($11.00); Volume 2,
1879-1904, 407 pages (1980) ($11.00); Volume
3, 1904-1939, 479 pages (1986) ($22.00); by
Mary C. Rabbitt: United States Government
Printing 0Office.

Twenty years ago, tucked away in a
corner of Nature, there was a fascinating
but, I suspect, little-read article on the
evolution of the MG car. Not you would think
at first sight an appropriate subject for a
sclentific journal of the status of Nature,
and even less as an introduction to a review
of a major scholarly work on the history of
the United States Geological Survey, but
there are close similarities. Rowland (1968)
was concerned to draw a parallel between
natural selection and the evolution of
different models of the MG car after its
migration from Britain to the United
States. In the genetic sense, it was all to
do with gene-pools, selection pressure and
the appearance of new species; in the
commercial sense, it was about value for
money, public interest, competition,
performance and by what name it should be
called. I had quite forgotten about the MG
article until the ramifications of the
evolution and revolutions of the USGS made
the comparison very obvious. Few chapters
escape without the pguest appearance of the MG
car hidden in one guise or another.

The history of the USGS is gradually
unfolded in three splendidly illustrated
volumes. Mary Rabbit has chosen to tell the
story in chronological order, rather than
building it round a series of major themes.
She takes us through the historical
background and the long period of conception
supported by piecemeal handouts of Government
and State funds which ultimately led to the
birth of the USGS in 1879 (vol. 1), the
excitement of what might be called the gold
and silver era of the first 25 formative
years up to 1904 (wvol. 2), and the
deceptively quiet middle age of the Survey
from then until the beginning of the Second
World War (vol. 3). A fourth volume,
bringing the Survey up to the present day, is
in process of completion.

By the 1830's, State Geological Surveys
had been formed in most of the eastern
States, but as is common among those who hold
the purse strings though know little geology,
they were viewed as temporary organizations
and few survived. 1In 1859, the Comstock lode
had heen discovered in Nevada, the first
successful o011 well had been drilled in
Pennsylvania, and the state of Coloradoe had
been created. 1In that year too, as Mary
Rabbitt shrewdly records, Darwin's Origin of
Snecies was published. (One is tempted to
ask which of the motives leading to these
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major events has had the greatest impact on
mankind, the pursuit of greed, power, or
intellectual curiosity?) In the following
year, 1860, the State Survey of California
was established, but the looming civil war
led to the suspension of all the state
geological surveys, with the exception of
Illinois and California. Peace and the
suhsequent scientific exploration of the
west, with its vast Federal lands,
spectacular scenery and exciting geology,
required a different organization. 1In one
way 1t seems extraordinary, in another
completely natural that the USGS should have
been born out of a mixture of tariff laws
passed with the intention of protecting
industries dependent on mineral resources, 068
geographical and geological surveys intended
for military purposes, of the planning for a
Pacific railroad, and of a real public
concern expressed over a century ago about
the need to conserve the natural environment.

1Y Woul papeojumo(]

The scientiffc exploration of the West
began 1in earnest in 1867. The Secretary of
Var(!) was authorized to direct a geological
and topographical survey of the territory
between the Rockies and the Sierra Nevada
mountains. Clarence King was put in charge
and, with a budget of $100,000 spread over
three years, he was authorized to hire a
scientific staff of eight (including two
geologists, three topographers, two
collectors and a photographer) plus the
necessary camp men to explore an area roughly
the size of Europe on either side of the 40th
parallel. In that same year, F. V. Hayden
was appointed to make a geological survey of
Nebraska. For this more modest task he was
allotted the sum $5000.

The great International Exposition held
in Paris in 1878 provided an opportunity for
many travellers to inspect the new Eifel
Tower — and for the International Congress ufhﬁ
Geologists to form two committees to consider
the possibility of unifying colors and signs
on geological maps and agree on a system of
geological nomenclature. A century later,
this elusive goal is being pursued with even 3
greater vigour by many more committees which =
goes to prove, I suppose, that geologists are(
determined to resolve the problem! By
contrast a committee of the Wational Academy
of Sciences, formed later in 1878, considered
a plan to survey and map the Territories.
They reported unanimously on the 6th November
1878 - the date matters, as I shall show -
with the recommendation that a United States
Geological Survey and a US Coast and Interior
Survey should be formed. That report was
submitted to Congress on December 2nd 1878;
it was debated in both houses and on March
3rd 1879 was approved in the House by 148 to
107 and in the Senate by 33 to 24; President
Hayes signed the b11ll late that evening in
the dying hours of the 45th Congress.
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The USGS had been born with breathtaking
speed and given a remit (I, vol. 1, p. 283)
of spectacular brevity and clarity = to
classify public lands and examine the
geological structures, mineral resources and
products; to deposit all collections (rock,
mineral, fossil and archaeological) with the
National Museum when no longer reguired for
work in hand; and to publish maps, memoir and
reports in octavo or where necessary quarto
series, each with a print run of 3000. The
entire legislation of less than one thousand
words should be read by all geologists who
strive to write good English; and bhe
mandatory reading for those who do not!
Committees occasionally can be effective.

Clarence King became the Survey's first
Pirector and in two hrief years had organized
it into two divisions - Mining and Gemeral
Geologv. Thus, at the outset the Survey was
mission oriented, bhut King's view of the
purpose of the Survey soon became submerged
in personalities and political infighting.
Not surprisingly, his proposed programme of
scientific activity for the Survey was
considerably underfunded. King resigned and

was replaced by John Wesley Powell in 1881 as
the new Director - an action prophetically
forecast by Hayden eight months previously in
a letter to Archibald Geikie in Britain "I
understand that the defeat of King's great
plans has so disgusted him that he will
resign soon and place Powell in the chair.
Powell has been his devoted parasite...”

Powell's approach, now that he was in
the driving seat, was completely different
from that of Xing. Geographical and
geological mapping were to be all important,
as was examination of the problem of
irrigating arid lands. Agricultural
interests were to get more attention - indeed
President Garfield had said much the same
thing in his inaugural address a few days
before Powell became Director! Science was
to be pure rather than applied, and so
certain programmes went into reverse. Mining
was strictly for the miners; geologists had
to take a broader philosophical view! And
for the next thirteen years Powell's policies
waxed and waned according to the whims of his
political masters. Powell was able to report
progress on geological nomenclature and
cartography to the Bologna meeting of the
International Congress of Geologists in
1881. In the following year he succeeded in
suppressing the formation of a proposed
bureau of mines being considered by a House
Committee; instead, a geological map of the
USA was commissioned and the budget was
almost doubled. But the first necessity was
an adequate topographical map and, so, by the
autumn of 1882 more topographers than
geologists were employed by the USGS!

Powell increasingly ran into political
prohlems. A Joint Commission of Senate and
House called for greater efficiency and
economy in the operation of a number of
governmental organizations including the
USGS. A frightening shot was fired across
the bows of the 1SGS in 1886 when a bill was
filed which, had it heen passed, would have
effectively dismembered the Survey, including
the sale of laboratories and the obligation
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of its scientific staff to publish at thelr
own expense! In 1888, a proposal for an
Irrigation Survey ran into hostile criticism
concerning both the scheme and its proposed
cost. It was eventually made law only after

the proposed appropriation had been
considerably watered down! 'T submit that
this House ought not to enter upon a scheme
involving so large an expenditure on the
unsupported opinion of one man (Powell).'
Being a Director was never meant to be a
sinecure! Adverse comments on the financial
affairs of the Survey continued in the vears
ahead.

Come 1894, with a deteriorating
financial situation, Congress had had enough
and on the flimsy pretext of requiring an
operation for wounds, Powell resigned. The
operation required one day in hospital!
Powell had lost support: he was getting the
Survey to do the wrong kinds of work: he had
fallen out with the lawmakers: there was too
much nepotism in the form of jobs for
Congressional relatives: and he was not an
efficient administrator. The mineral
industsry required a more practical Survey.
It got it after the appointment of Charles D.
Walecott.

One week after the resignation of
Powell, President Cleveland had sent to the
Senate the nominatfon of Walcott as the third
Director of the USGS. Once again the
administration had lost no time! Under
Walcott's leadership the Survey again became
mission-oriented. 1Its purpose was to make
scientific investigations to aid the economic
development of the country - mining geology,
geologic and topographic mapping,
agriculture, mineral fertilizers, soils,
problems of water supply and so on. The 1list
seemed endless but the objectives were clear
- to bring the Survey more into touch with
the economic and educational interests of the
country. Mapping was carried out in 21
States and included studies on coal, bauxite,
iron, phosphate, gold and silver; work on
irrigation, river measurements and searches
for artesian wells were undertaken in areas
ranging from California and Alaska to Alabama
and Tennessee. The Survey carried out the
first investigation of Alaska' gold resources
in 1895, the year before the great discovery
of gold in the Klondike. A geological and
topographical survey of Alaska began in 1898;
and it is fascinating to note from
statistical records that while Alaskan gold
may have made fortunes for individual
prospectors, the increase in the wealth of
the nation owed almost as much to the
remarkable growth of the cement industry!
Walcott also made it clear to the Survey
staff that he expected that investigations
that had heen in progress for several vears
should be completed and published. Sadly the
disease of 'Perish rather than publish' is
still endemic among some scientists in this
increasingly competitive world! Amidst all
his activity Walcott even had time to arrange
for permanent bronze bench marks to be sited
as an ald to more accurate topographic
surveying.

The Hydrographic Section was transferred
from the Topographic to the Geologic Branch
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and modified to cover engineering, geology
and general reconnaissance work, and a new
series of water-supply papers was started in
1896. That year, the discovery of gold in
the Klondike River led to the start of a more
systematic geological survey of Alaska. The
Survey was obviously very much alive and
responding to the perceived economic needs of
the nation.

Walcott, befittingly an assoclate editor
of the Journal of Geology, became involved in
a poll on nomenclature, a subject of
considerable importance to the Survey. That
poll elicited the following splendid comment
from G.K. Gilbert “"teachers and geological
surveys must have definite systems, and the
task of making and remaking them is a sort of
necessary evil.” Walcott also tried to
interest Congress in establishing a new
national park - Teton National Park. It came
to fruition = but not until 1929, two years
after he had died.

Ry 1902 Walcott had also become Director
of the Reclamation Survey and was by now one
of the most influential scientists in
Washington. In that year too the USGS
started the annual Contributions to Economic
Geology. But concern about conservation of
forests and water was growing, and with it
opposition to the success of geology for
purely economic ends. The appointment in
1907 of James Garfield as the new Secretary
of the Interior, took place amidst a growing
dispute about public lands. The role of the
MSGS in this had been primarily scientific,
without consideration of the political
consequences. They were to come! Eight days
after Garfield's nomination, Walcott resigned
to take the post of Secretary of the
Smithsonian Institution. In his place
Garfield appointed a relatively unknown
(except to Garfield) young man of 36, George
Otis Smith - an unexpected choice. Smith was
to remain as Director until 1930 and readers
of Mary Rabbhitt's narrative will be curious
to know how he and the USGS were to fare in
the long years ahead.

Smith inherited a Survey that was widely
respected in Congress, capable of theoretical
research, geological surveying, forest
conservation and reclamation work. Smith's
view appeared to be that the Survey should be
a practical organization with a business
policy for the public domain. Research was
not to be encouraged. Not surprisingly
Survey geologists left for more appealing
work with better pay in the mineral industry,
leaving the remaining staff to deal with
economic matters as hest they could. Later
on when the oil industry realized that
geologists could he helpful in finding black
gold, there were further raids on the USGS,
and the universities too were able to
recruit. Eventually Smith said that he felt
that he was the head of a high-class
employment agency! For 20 years he presided
over an essentially static budget, watching -
if he were aware of it - the substantial
growth in the funds made available to other
competing Federal agencies. Mary Rabbitt
blandly sums up Smith's stewardship by
quoting from his introduction to the 50th
annual report of the Survey and discreetly
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illuminating Smith's text with a photograph
of the posterior of a large extinct
titanothere (vol., 3, p. 314). Smith forecast
that the hundredth report of the USGS (in
1980) would be a report of progress - to
which Mary Rabbitt allows herself the luxury
of the laconic comment that Smith's
prediction that there would be a Geological
Survey in 1980 may have been his greatest
contribution to the organization! Smith had
turned out to be a chauffeur rather than a
driver!

Good fortune returned to the Survey with
the election of Herbert Hoover as President
of the United States in 1928. To start with,
he was a Survey alumnus and he had a strong
commitment to basic scientific research and
to conservation measures for oil and water.
Funds for the Survey rose markedly. Smith
resigned within two years of Hoover's
accession to become Chairman of the Federal
Power Commission, and was succeeded by Walter
Mendenhall who had previously served as his
Chief Geologist. Although the country was in
the depths of a depression there was now hope
for a Geological Survey led by a man who,
although of Smith's age, gave the appearance
of being very much alive. Mendenhall saw the
need for basic research and money was
availahle to help him achieve that and
develop the conservation program.
Unfortunately, with the increasing
depression, funds were cut again. House and
Senate Appropriations committees savaged the
Survey funding to less than 707 of what it
had been the previous year. But work
continued! Geologists of the calibre of
James Gilluly and T.B. Nolan studied mining
areas in Arizona and Nevada; W.W. Rubey,
J.B. Reeside and others produced an important
new stratigraphic code; ground-water
investigations were carried out--all under a
worsening economy.

Franklin D. Roosevelt was
1933. Although further
required, scientific research
where it could be seen to help
pubhlic works. Funds from the Public Works
Administration eventually strengthened the
Survey, shell-shocked by the dramatic
fluctuations in funding over the previous
five years. By 1936 the USGS was able to put
59 parties into the field with programs
weighted towards economic geology.
Mendenhall, however, was quite clear that
there could be no applied science unless
there was science to apply! America became
more aware of its natural resources as war
clouds gathered over Europe, and in 1939 a
bill on strategic materials was passed that
was to have its effeet on the USGS in the
years ahead. That will no doubt he a part of
Volume 4!

President
inaugurated in
economies were
was encouraged

The Survey was now 60 years old and
under Mendenhall's guidance had become a
successful arm of Government policy, with a
capable staff and good research base. It had
been born in an agrarian society which had
changed rapidly into the most powerful
industrial country in the world; born in a
country whose natural resources were largely
unknown, hidden in puhbhlic lands which had not
even been mapped topographically, including
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vast areas of arid lands which had never been
studied. How different from the long-
established 01d World! In Britadn; for
instance, tin had been mined in Cornwall
since at least Roman times, William the
Conqueror had made sure that private lands
and possessions in England were recorded in
the Domesday Book in the 1lth century and the
first English Nationmal Park (The Peak
District) was designated as early(!) as

1950, Time has a more leisurely dimension in
the 01d World!

What impresses me so much about the USGS
is the enormous range of the responsibilities
that it had, or chose, to shoulder. Rocks
ves, topographic mapping yes, but irrigation
surveys, water flow measurements, forest
management, reclamation, conservation,
classification of public lands all assumed
varying degrees of importance according to
the whims of Government and Federal
administration. Added to that were = and
perhaps stili are - the uncertainties over
the annual budget determined by the antics of
the Appropriations Committees where senators
and representatives demonstrated their
scientific skills in public debate and
reflected the views of the electorate that
kept them in the corridors of power.

Clear, creative writing and scholarship
are the quintessence of Mary Rabbitt's work
and are well exemplified in these three
handsome volumes. But do spare a thought for
the other kind of work that is so necessary
in this history - choosing the hundreds of
illustrations to illuminate the text and
ensuring an appropriate caption, size and
space for each. Many aspects of the work of
the USGS and its staff, and the politicians
(who are not shown at work), are seen imn the
illustrations, which range from line
drawings, wood cuts and etchings to lithos,
daguerrotypes and more modern photographs of
practically every geological activity and
product. Many of the illustrations are
superb; some few, blurred and indifferent,
are as often modern as old. All form an
essential pictorial chronicle of the
evolution of the USGS and in themselves are a
major contribution to the history of the art
of geology.

I have chosen to write this review round
the theme of Drivers and Directions. Had I
wished I could have used the excellent Notes
and Indexes to record geological developments
from Alabama to Alaska, trace the Survey's
activities in o0il and gold, catalogue the
progress of geological mapping or applaud the
policy over the creation of National Parks.
The wealth of information and ease of access
to it are most impressive. Minerals, Lands,
and Geology for the Common Defence and
General Welfare will certainly become the
bible of the history of much of the land,
water and geology of the United States and be
heavily used as a reference book.

Sadly all three volumes are cursed with
flimsy paperback covers. What you do about
this must be your own choice. Mine lies
within a mile of my home in a coal-mining
village called Loanhead, where there is a
small bookbinding firm by the name of A.S.
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Lumsden. At present, the firm has two major
contracts, one to bind the facsimile
reproduction of the Domesday Book in 1lth
century oak boards and the second to bind the
facsimile reproduction of Audubon's Birds of
North America in natural hide. I am sure
that Mary Rabbitt will enjoy being properly
bound in the company of William the Conquerer
who classified land and Audubon who bhrought
so much color to natural history in North
America. She deserves it.

Reference

Rowland, R. 1968. The evolution of the MG.
Nature, 217, 240-242,
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TIME'S ARROW/TIME'S CYCLE: Myth and metaphor
in the discovery of geolegical time. 1987,
Stephen Jay Gould. Harvard University Press,
Cambridge, Massachusetts, and London,
England, xii + 222 p., hardbound. $17.50

In a geological context, Gould proposes,
time has been conceived in two quite
different ways: 1linear and circular.
concept of linear time envisions "an
irreversible sequence of unrepeatable
events,” a view embodied in the metaphor
"time's arrow.” By contrast, “"time's circle”
has no direction: "apparent motions are part
of repeating cycles,” products of nature's
timeless laws.

The

Gould believes that both of time's
metaphors embody great intellecltual
insight. In his words, time's cycle "seeks
immanence, a set of principles so general
that they exist outside time and record a
universal character, a common bond, among all
of nature's rich particulars. Time's arrow
is the great principle of history, the
statement that time moves inexorably
forward....” In support of these
propositions, he analyzes the concepts of
time as interpreted from his critical reading
of three texts: Thomas Burnet's Sacred
Theory of the Earth (1680-1689), James

Illustrations (1795),

Hutton's Theory of the Farth with Proofs and
and the first edition
of Charles Lyell's Principles of Geology
(1830-1833).

Burnet conceived that our planet is in
its fourth stage of development. From an
original chaotic jumbhle of particles, a
perfectly smooth paradisical earth had
emerged. Tts crust foundered, waters rushed
up from below to cause Noah's Flood and then
on retiring left the world in its present
ruinous state. Guided by Scripture, Burnet
predicted that the earth will pass through
two more stages before turning into a star.
First it will he consumed hy fire, and then,
as the soot and ashes settle, it will again
become perfectly smooth.

Gould interprets Burnet's account of the
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earth's history as a fascinating mixture of
time's arrow and time's cycle. The concerns
of time's arrow dominate the text. But “the
arrow moves forward within a framework of
repetition that forms the signature of
inherent order and good sense in Lhe
cosmos." A similar case is made for Steno's
reconstruction of the geological history of
Tuscany.

As for Hutton, Gould argues that he
imposed "upon the earth, a priori, the most
pure and rigid concept of time's cycle ever
presented in geologv.” But in discovering
"deep time," Hutton denied history. His
endless cycles of destruction and renovation
of continents through the operations of a
terrestrial heat machine lead nowhere.

The chapter on Lyell contains a detailed
analysis of the Principies. Here Lyell is
described as a "partisan thinker"” who
“constructed the self-serving history that
has encumbered the study of earthly time ever
since.” His a priori commitment to
gradualism has "acted as a set of blinders"”
on geologists. For years he denied that the
record of fossils indicated progress in
life's history. When finally converted to
Darwin's views, he didn't accept evolution
hecause the facts proclaim it, but because
"evolution is the fallback position of
minimal retreat from the rest of uniformity,
once 1life's progress be admitted."”

On the positive side, Gould acknowledges
that the Principles was the most important,
most influential, and most beautifully
crafted work of 19th century geology.
deserves his status as
geologists.” He

Lyell
"the greatest of all
"shared Hutton's commitment
to time's cycle, but not his ahistorical
vision.” Thus is he christened "Historian of
Time's Cycle."”

In addition to anlayzing the influence
of temporal metaphors on geological thought,
Gould aims to debunk the standard stories
accepted by geologists for the discovery of
time. He conceives that geologists still
perceive Burnet as a villain, whose theory
was tainted by theological dogmatism; Hutton
as the founder of modern geology, who
formulated his theory on the basis of patient
fieldwork; and Lyell as the codifier of
modern geology. Of course professional
historians know hetter, but their views have
not seeped through to working scientists, he
claims. That disclosure will probably come
as a shock to members of The History of Earth
Sciences Society, to members of the History
of Geology Division of the Geological Society
of America, to the 121 members of the
Canadian Committee on the History of
Geological Sciences, and to the members of
the International Commission on the History
of Geological Sciences.

In his acknowledgments, Gould identifies
some of the seemingly unrelated events that
finally came together to shape his ideas on
“the arrows of history and the cycles of
immanence.” These include his viewing of the
skeletal remains of the Siamese twin girls
from Sardenia, his perception of the
relationship between Burmet's frontispiece
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and James Hampton's The Throne of the Third

Assembly, and the manifestations of time's
arrow and cycle in glass and statuary at
places of worship. The concluding chapter is
an exercise in self-psychoanalysis that
brings these disparate impressions into
focus.

On reading this hook, one wonders if a
labored analysis of metaphors, such as
presented here, is necessary Lo convey the
idea that whereas the fundamental properties
of matter and energy are assumed to be
timeless, the configurational aspects of the
earth and the assemblages of organisms upon
it are forever changing. That seems to have
been what Adam Sedgwick had in mind in 1831
when he accused Lyell of confounding "the
immutable and primary laws of matter with the
mutable results arising from their irregular
combination."”

Claude Albritton,
Earth and Man,
Dallas, Texas

Institute for the Study of
Southern Methodist University,
TS2755 % USK

CARAVAN ACROSS CHINA: An American geologist
explores the Northwest 1937-1938. J. Marvin
Weller, edited by Hariett Weller, 394 p.
March Hare Puhblishing Company, 1251 Dolores
Street, San Francisco 97110, 6x9 inches, soft
cover. $16.95,

Those who are accustomed to hopping down
to the Antarctic for a week to collect a few
samples will be bemused hy this true story.
Just as 1937 hegan, J. Marvin Weller took
leave from the Illinois State Survey to
investigate o0il prospects in China for the
Standard Vacuum Company and a syndicate of
potential investors.

Five months after leaving home, Weller
finally got off to the field. This interval
was occupied by sea voyages, conferences,
travel by increments to western China, but
mostly just by waiting for permission to
travel. Ten months later, he finally left
China. One tangible result was discovery of
the first oil well in western China, a
critical element in the war against Japan.

Several times each week, Weller wrote
bome. His daughter has compiled his letters
in a most satisfactory manner. Geologists
take a secret pride in being good observers
and clear writers; in truth, some are and
some are not. For those who want a model of
how to write a fine newsfilled letter, the
prose herein is excellent. China has changed
dramatically in half a century, but the bits
and pieces I have seen leave no doubt that
this is an exceedingly accurate and
thoughtful account of 1life as it was in
western China and southern Tibet.

With one other American oil company
geologist and one Chinese geologist as the
scientific staff, this was not a huge
expedition. However, added to them was a
Chinese intermediary and his servants, a
number one boy, a number two boy, cook, sedan
chair carriers (for the intermediary, not the
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geolopgists), and occasional assorted trucks
with drivers, horses, donkeys and camels.

Add mud in large quantities and you get a
mixture which Weller viewed with patience and
wry humor.

This hook does not contain detailed
geologic observations, but there is
sufficient geology to make it particularly
attractive to those who study the earth. For
those who have travelled in China, who want
to travel in China, who are interested in the
daily 1ife and observation of a field man, or
just want an interesting book to read, this
is recommended.

Ellis L. Yochelson
E-317 National Museum of Natural History
Washington, DC 20560, U.S.A.

FROM PLANE TO SPHEROID -= Determining the
Figure of the Earth from 3000 B.C. to the
18th Century Lapland and Peruvian Survey
Expeditions, by James R. Smith, 1986, Rancho
Cordova, Calif.: Landmark Enterprises, xv +
219 p., 45 fig, + 32 plates, index: ‘ESBN 0=
910845-29-8. $40.

From Plane to Spheroid is a delightful,
informative, and well-illustrated history of
important steps to resolve a complicated
problem. The author wrote basically to
commemorate the 250th anniversary of the
French expeditions sent to Peru and Lapland
in 1735 to determine the nature and extent of
the flattening of the spheroid (or ellipsoid)
representing the shape of our planet.

He begins with the earliest recorded
conceptions of the Earth as a circular island
on a plane; he describes the development of
mathematics, astronomy, and related
instrumentation through the centuries; and he
ends with detailed chronicles of the persons
and traverses involved in both of the
expeditions mentioned. The numerous later
readjustments of the "Figure of the Earth”
and the concepts of datums and recentered
ellipsoids are not mentioned, but this is a
caveat, not a criticism.

The interweaving of technical details,
including some equations, with appropriate
minibiographies of numerous innovators from
early Greeks through Asians to 18th-century
western Europeans, keeps the technically
inclined reader interested both academically
and socially. This interest is aided by the
short lengths (2-4 pages) of most chapters
preceding the descriptions of the
expeditions. Five of the 21 chapters are
entitled "Astronomers and Mathematicians”
with subtitles stepping through history from
"pre-Eratosthenes” to Cassini T to Cassini
III." More emphasis is given to the
beginnings of triangulation not only in 1615
by Willebrord Snellius, the generally
accepted originator, but also by Gemma
Frisius and Tycho Brahe during the preceding
century. Their respective triangulation
networks are shown, redrawn complete with
station names and recorded bearings.

The climactic expeditions described iIn
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the book resulted from the well-known
controversy between the French Royal Academy
of sciences and the English Royal Society
over the shape of the Earth replacing the
simple sphere. The French, led by Cassini,
believed the Earth to be a prolate spheroid
(lengthened at the poles) based on Cassini's
measurements of various French portions of
the meridian of Paris. The English believed
the Earth to be an oblate spheroid, flattened
at the poles to agree with Newton's theories
of centrifugal force and gravity.

To resolve the dispute, the French
Academy sent two expeditions to locations as
near the North Pole and Equator as feasible
to get more decisive measurements of changes
in meridian curvature, thus obtaining the
shape of meridians and therefore of the Earth
spheroid. Half of Smith's book is devoted to
these two hallmarks of geodesy. The group
sent to Peru, actually present-day Ecuador,
was led by Louis Godin. They left France in
1735 and generally returned in 1744, plagued
by harsh weather, earthquakes, and even
murder of the medical doctor. Pierre L.M. de
Maupertuis led the Lapland expedition,
operating near the Arctic Circle, beginning
in 1735 and completing only 18 months
later. Smith provides vivid accounts of the
human stories as well as the details almost
bit=by=-bit of the survey data. Both groups
accomplished their technical tasks, which
also included studies of the effects of
latitude and Andes elevations on refraction,
gravitation, and the speed of sound.

The more quickly completed Lapland
meridian measurements, combined with those
determined earlier in France, confirmed
Newton's theory of oblateness. The actual
flattening was overestimated by Newton and
.slightly underestimated using the French
measurements, but later refinement is another
story.

The book has only minor flaws: There
could have been more editing in several
portions that are more appropriate as spoken
story-telling. Some familiar numbers are
slightly in error (for example, the presently
accepted flattening has been about 1/298.26
for several years, not 1/297.4 as stated).
Smith properly uses units of the era, such as
toises for length, but it is difficult to
find the proper conversions to modern
units. These problems are not serious, and
the book is recommended to a broad range of
earth-science enthusiasts as a fascinating
account of the gradual solving of a
fundamental problem of geodesy and geography.
John P.

Snyder, MS 521, National Mapping

Service, U.S. Geological Survey, Reston,
Virginia 22092

HISTOIRE DE LA GEOLOGIE, 1987, Gabriel
Gohad, 2597 pagesy 5 L & g Byt
paperhbound. 89 Frence Francs. Editions

la Découverte: 1, place Paul-Painieve,
75005, Paris France.

The French have had an active
program in the history of geology for
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more than a decade, even i1f their work is
not well known to Americans. The Comité
Francais d'histoire de la géologie
(COFRHIGRO) was founded in K9 L6, wdith
Francois Fllenberger as a guiding

force. Over the ears COFRHIGEQ members
have produced a variety of valuable
papers on particular iIndividuals,
concepts, and epochs in the history of
the geosciences, These articles
been put together in annual
until now there has heen no real
synthesis of recent French research on
the broad sweep of pgeology's development.

have
packets, but

Gabriel Gohau, one of the most
active of COFRHIGEO's core, has now
resolved that Tacuna with his excellent
HISTOIRE DE LA GEOLOGIE (1987). The hook
is availahle in paperback and has fewer
than 250 pages of text. Ag. -g-
consequence, the reader should not expect
encyclopedic coverage of every person and
event relevant to geology's growth to a
modern science. Outweighing a potential
lack of detail i1s Gohau's ability to tell
a coherent and informative story as he
moves from Aristotle to Harry Hess. The
text .ig, of course, written in French for
a French=speaking audience; although the
narrative 1s beautifully presented,
American readers with remedial or rusty
French will want a good diectionary handy.

Of particular value to Anglophones,
beyond brushing up on their language
skills, is the insight and perspective
gained by reading a contempcrary French
analysis of geology's evolution. Charles
Lyell is there, but he 1s not the all-
pervading hero of so many Anglo-American
accounts. Descartes and Deluc get more
pages of coverage than Darwin. Dana and
Hall receive a sentence each, but the
tectonic concepts of Elie de Beaumont,
Emile Haug, Marcel Bertrand, and Fduard
Suess are considered in richer detail.
None of this is done in a narrow
nationalistic way, and my point is not to
introduce any arguments about depth of
coverage —- rather it i1s to acknowledge
the fact that Gohau presents a fresh
account which should enrich the average
Anglophone's appreciation of European
contributions to geology.

One of the strengths of the hook is
that Gohau explains rather than recounts.
A specialist in geology or in history may
not find a particular hero or event in
such a confined text, but most readers
will be well served by the author's care
in setting the broader intellectual
context which surrounded an idea or a
person. Even the specialist may be
impressed with Gohau's ability to use
concise language in order to include a
surprising amount of detail. Recause of
my own interest in 18th-century
geoscience, for example, I was attuned to
the author's presentation of work from
the late=l/7th-century theories of the
earth to Hutton, Werner, and the birth of
Lyell'sideas. Not only were most of the
familiar names there, individual
contributions were placed in a larger
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context. The importance of fundamental

concepts such as Providence, the presumed
role of the Deluge, Aristotle's lingering
influence, and the desire to demonstrate

natural Order were all explained in a
well-structured manner.

HISTOIRE dates the bhirth of
geological sciences from Steno's 1669

PRODROMUS, but that is not until the
fifth chapter -- after Gohau has
presented a wealth of information about
ancient Greek, medieval, and Renaissance
writings which shaped 17th-century
worldviews. A nicely-linked narrative
then carries the reader through chapters
on mountain origin, Buffon, industrial
demands on geology, subterranean fire,
fossils, geochronologies, catastrophism,
primordial time, breaking up of the
crust, continental drift, and finally,
the birth of ocean basins. Biographical
sketches are spare, but often contain
memorahle elements. The language 1is
clear and lively. Typographical mistake
are very rare (e.g., "gand” for Zgrand., >
and 108, not “"198", in the Index as a
page citation for Dana).

0f value for anyone using the book
as an introduction to the history of
geology is the attention given to such
contemporary concerns as the danger of
"precursuritis™ (looking for simplistic
steps to a modern theory) or the merit o
placing an idea in its proper
temporal/intellectual setting. Using th
noachian Deluge as a prime agent of
feologic change is one example. Late
20t hb—-century geologists see no reason to
call upon the Flood, but it was a
critical element of many sincere and
reasoned theories in the 17th and 18th
centuries, Not only could an early 18th-
century natural theologian explain
aspects of the observed geologic record,
it was deeply satisfying for him to see
God's action manifested in the natural
world.

-ipd-awndy/:sdhy wouy pspeojumoq
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Throughout HISTOIRE DE LA GEOLOGIE
the reader is treated to informative
analyses of major themes or debates —-
examples include actualism/catastrophism;
continuous versus discontinuous geologic
records; directionalism; and short as
opposed to long chronologies for the
earth. Some of the older Anglo-American
dictums about the unimpeachable merit of
Lyellian uniformitarianism are subjected
to a bit of rational French criticism.,
Cuvier's belief in directionalism and
discontinuity is shown, for example, to
be a valid way to interpret then-existing
data, and to be a more productive base
for stratigrapahic paleontology than a
Lyellian stady=state world of recyecled
l1ife forms. Themes are not presented in
an isolatd fashion, never to be mentioned
again. For example, Gohou relates how
the short chronologies of the 17th-
century natural theologians have
contemporary echoes in the U. S. Supreme
Court's 1987 ruling that Louisiana is not
justified in requiring equal teaching
time for "Creation Science" and
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evolution.
presents

Debates about whether nature
a record of continuity or

discontinuity are likewise traced from
ancient times to the present. Eo'E
example, can plate motion be translated

continuously into the geologic past, and
is a gradualistic or punctuated model the
best way to descrihe evolutionary change
in organisms?

Appendices include a Chronological
Summary, Bibliography, Glossarv, Geologic
Column, Index, and S-page Table of
Contents (at the back of the book, as is
typical of French formating). Tt ie
likely that only necphytes in geology or
history will profit from most of the aids
because they are, understandably in a
brief survey, quite general and
minimal. The Chronological Summary is
designed for a French audience, so some
of the major political tie-points may not
ring bells for American readers.
Citations in the text relate only to a
title in the Bibliography; no page-number
references are given even for direct
quotations. The table of ceontents
provides an excellent overview of the
material to be covered and gives a clue
to the organizational thought built into
the work.

I1f vyou have bheen seeking a valuable
summation of the history of geology, you
will be very well served by this book.
Whether French is your native language or
a rusty tool, you should profit from
reading what a recognized French scholar
has to say about familiar and not=so=
familiar people and themes. Gabriel
Gohau has managed to be Iinformative and
stimulating at the same time. The book
deserves a wide audience.

Kennard B. Bork, Dept. Geolegy and
Geography. Denison lniversity, Granville,
Ohio 43023, USA.

GOLD AND OTHER STORIES AS TOLD TO BERRY

RICHARDS, 1986. W. O. Kupsch and S. D. Han-
son, eds. Saskatchewan Mining Association,
730 Avord Tower, Regina, Saskatchewan S4P
OR7, Canada, 307 p.

For me reading this book was a nostalgic
experience and joy. As a landed-immigrant in
Canada in the early to mid-1950’s I lived and

worked in northern Canada prospecting for
mineral deposits, evaluating prospects, cut-
ting 1lines, staking, preparing geologic and

geophysical maps, and supervising drilling
operations. I moved through the bush on
snowshoes with pack on back in winter, or by
bush plane which landed on pontoons in summer

and on skis on ice in winter. This book,
dedicated to prospectors, deals with the
kinds of people I worked with. I could eas-

ily extend the tales and yarns spun in this
volume. Taped interviews recorded the exper-
ience of 58 people inveolved in prospecting
and mining in northern Canada, especially
Saskatchewan. Berry Richards of Prince Aal=-
bert, Saskatchewan, recorded the oral history
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of prospectors, miners, geologists, business-

men, and government officials who could re-
call "impressions, facts, fancies and, above
all, stories about the activities of pros-

pectors and miners." When Richards died, W.
0. Kupsch, professor of geology at the Uni-
versity of Saskatchewan, took over the publi-
cation of this oral history for the Saskatch-
ewan Mining Association and S. D. Hanson,
university archivist, helped prepare the
manuscript for publication.

The oral history is that of mining peo-
ple involved in all aspects of mineral ex-
ploration and production; the tapes are on
file in the archives of the Saskatchewan
Mining Association. For the most part the
stories record the experience of individuals
in the bush. As the book notes "there is so
much that is fortuitous in the history of
mineral exploration that the reader should
not expect to be presented with a smooth-
running account. It will be found to be
somewhat erratic, and not particularly
chronological™.

Numerous photographs of float planes,
canoes, prospectors, mines, aerial and other
views illustrate this volume, but not a sin-
gle photograph shows a prospector on snow
shoes. I will never forget my personal ex-
perience of a mid-winter staking on snow
shoes with my field man Sam Bobowash. With

my kind of background I particularly enjoyed
the stories which bring these people to 1life
in this book. An appendix serves as a memor-
ial to James B. Mawdsley, and an interesting
chronology of prospecting, exploration and
mining makes up the final section of this
book.

Gerald M. Friedman

Department of Geology

Brooklyn College

and

Northeastern Science Foundation
affiliated with Brooklyn College
of the City University of New York
15 Third St., PO Box 746

Troy NY 12181-0746.

NATURAL HISTORY MUSEUM PUBLICATIONS. BOOK
CATALOGUE (Catalog of Publications), 1988.
The British Museum (Natural History), London,
England. 72 p.

This catalog lists and briefly describes
new and forthcoming books in biology and
geology. Of interest are Charles Darwin’s
Edited Notebooks and two books by H. B. Car-
ter titled Sir Joseph Banks and Sir Joseph
Banks Bibliography.

Sir Joseph Banks was one of the mentors
of William Smith when Smith prepared his 1815
map of England, Wales, and parts of Scotland,
and his Memoir to the map.

The Northeastern Science Foundation has
Banks’ original map and Memoir with Smith’s
beautiful handwritten dedication. A 1itho-
graph of Banks fronts the Memoir volume. Sir
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Joseph Banks was a rich landowner who became
President of the Royal Society at the age of
thirty-five and who was an extraordinary
example of a late eighteenth-century landed
gentleman devoted to the well-being of his
country.

Gerald M. Friedman

Department of Geology

Brooklyn College

and

Northeastern Science Foundation
affiliated with Brooklyn College
of the City University of New York
15 Third St. PO Box 746

Troy NY 12181-0746.

MEMOIRS OF A GEOLOGIST. FROM POVERTY PEAK TO
PIGGERY GULCH. Harold T. Stearns, 1983. Hawa-
ii Institute of Geophysics, Honolulu, U.S.A.,
244 pp. $10.00.

Autobiographies of geclogists are not
numerous and have most commonly been written
by one of two classes of geoclogists--verte-
brate palaeontologists recounting with remem-
bered pleasure their dramatic finds or econo-
mic geologists dwelling triumphantly upon the

discoveries and deals that brought them
wealth and power. Certainly there are a
handful by geologists of other sorts--Cecil

Barber’s reminiscences of field work in Burma
(Barber, 1978) and Francis Pettijohn’s
account of involvement in the development of
sedimentology (Pettijohn, 1984)--but only a
handful.

To this handful can be added what is
surely the autobiography of one who, though
working at times in a variety of other
fields, was princigally a hydro-geologist and
engineering geologist. Though this is also a
success story of the rags-to-riches kind, it
is in his geological, rather than financial,
attainments that the author properly takes
pride.

Harold Thornton Stearns
Connecticut, one of a family of 11 children
(nine surviving), with a father desperately
involved in the day-to-day struggle to find
food for his family yet striving nevertheless
to educate him-self--and, one imagines,
taking great pride in a son who achieved so
much. It was a boyhood for Harold of few
toys and much effort to supplement the family
income by any available means. Chance finds
of a beautiful mass of quartz crystals and of

was born in

arrowheads made him into a keen collector,
while an early visit to the Yale Peabody
Museum brought awareness of the scientific

side to collecting.
first was
enrollment
town,

fessor

geology.

His principal concern at
archaeology; it was only after
at Wesleyan University, Middle-
Connecticut that the advice of a pro-
caused him to concentrate instead on

Stearns’ first appointment was as Miner-
al Examiner at the U.S. General Land oOffice
in Idaho; but from the outset he was working
with the U.S. Geological Survey and he trans-
ferred to the Survey two years later. Al-
ready he had become involved in the hydroge-
ology of volcanic terrains and was soon in-
volved in engineering geology also. His
assignment to Hawaii in 1924 allowed him to
augment his knowledge of both these fields
and to gain a greater understanding of wul-
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canology. His account of the development of
the special sort of wells known as "Maui-
type" and "Lanai-type" is of particular geo-
logical and geotechnical interest.

A request from the U.S. Navy for a geo-
logical and groundwater survey of the island
of Guam in the Marianas marked the beginning
of wide-ranging studies under their auspices
of Pacific island geology. During the Second
World War, this work toock Stearns to Samoa,
the Ellice and Wallis Islands, Espiritu San-
tu, New Caledonia, Guadalcanal and Saipan,
where he was perilously involved in the bat-
tle with the Japanese. He visited also
Ascension Island in the Atlantic, producing a
detailed geological map that was inexplicably
classified by the authorities and, in conse-
quence never published. He returned to work
in Hawaii but, disillusioned by poor salaries
and promotion prospects, resigned from the
Survey in 1946.

Stearns had married in 1940--the first
of multiple marriages, but always to the same
wife, Claudia--and, at this point in his
life, might well have settled in Canada.
Indeed, he bought a lighthouse and surround-
ing land at Pilot Bay in British Columbia.
However, there were frustrating delays in
acquiring the title; and, instead, he and his
wife settled in Idaho, buying a property on
Poverty Peak. There they built a house,
overcoming the obstacles of a postwar una-
vailability of building supplies and an over-

abundant wild-life destined soon, alas! to
vanish as the region was developed. And
there Harold was drawn into the consulting

practice that was soon to make him rich.

By 1954 this practice had taken him
several times back to Hawaii and he decided
to acquire 1land there, buying the Piggery
Gulch valley as a speculation for develop-
ment. After many difficulties and much tire-
some litigation, eventually this proved ro-
fitable (under the new, primmer name "Walpio
Acres"!). Stearns’s knowledge of Hawaiian
geology led to several major publications, in
particular his Geology of the State of Hawaii
(1966), and a Research Associateship at the
Hawail Institute of Geophysics, publishers of
this volume.

As do so many geologists when writing

about themselves, Harold Stearns tends to
veil from view his personal life. He says
little about home life in childhood and al-
most nothing about those eight brothers and

sisters. Though Stearns’s wife gains much
affectionate mention, we are told only a
little about their children, in the very last

pages., After learning that Harold could not
"tolerate anything but classical music" (p.
18), it is a little startling to discover

that he and Claudia were skilled and enthusi-
astic dancers, presumably to very different
sorts of music! (p. 195). We learn nothing of
his other interests outside the earth sci-
ences; perhaps there were none. Although
many readers will applaud such reticence as a
dispensing with irrelevancies, my own desire
to form a picture of "the whole man" causes
me to find it rather frustrating; and I am
grateful for the few personal glimpses that
are afforded in these pages.

All in all, however, this is an
tionally 1lucidly written and
account of a geologist’s life.
ly obscure publication has, no doubt, been
the reason why it has received so 1little
critical attention during the four vyears

excep-
fascinating
Its relative-
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follow1ng its appearance. However, it is
still in print and deserves to be bought; I
trust this review may help to bring it the
wider attention it deserves.

William A.S. Sarjeant

Department of Geoclogical Sciences
University of Saskatchewan
Saskatoon, Saskatchewan

Canada S7N OWO

Decade of North American Geology -Centennial
Field Guides. Volume 1. Cordilleran Section
of the Geological Society of America, Mason
E. Hill, editor; U490 p. Volume 5.
Northeastern Section of the Geological
Society of America. David C. Roy, editor;
481 p. Geological Society of America, $43.50
each. 81/2 x 11, deluxe binding.

These volumes, the first two released by
the Geological Society of America, provide a
useful summary of the entire series. Even
though the original intent was to piek in
each of the society's sections 100 localities
important to the geology of that region,
almost all are small areas, rather than
individual spots. For each, location and
accesibility is given, followed by a section
on geological significance; headings vary
slightly and, the standards were modified a
bit among authors and volumes.

Occasionally the "significance"™ section
dips into history o¢f studies, but typically
is concerned with current understanding of
the geology. This part is then followed by
an illustrated description of the site itself
and the appropriate references. Number of
illustraticons and text length varies, though
most hold close to the average of about five
pages and two illustrations. Photographs,
maps, and block diagrams are all used.

The hardest job, of course, was to
select the localities, although getting all
the pieces together must have been nerve-
racking. The guide editors deserve our
considerable thanks. I know the Northeast
area moderately well and many of the sites
that I would judge historically important are
included. Which areas have been chosen and
which have been ignored in each region are
interesting to ponder, but it is clear that
decisions were not made lightly.

In my view, the heart and soul of the
history of geology lies in study of field
investigations; these volumes are certain to
find considerable use as secondary historical
references. Regardless of their utility in
that sense, for the working geologist, they
will be invaluable and the decision to use
sturdy binding which will stand up to field
use was a wise one. For the individual
geologist they may be an very wise
investment. Absolutely, no geological
library should be without this set.

Ellis L. Yochelson, Research Associate-
Department of Paleobiology, National Museum
of Natural History, Washington, DC 20560
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Boyle, R.W., Gold: History and Genesis of
Deposits, 676 pp., 1987, Van Nostrand
Reinhold. $49.95

It is not clear from the title of this
book whether its subject is the history of
gold and the genesis of gold deposits or the
history of deposits of gold and of theories
concerning their origin. The same ambiguity
persists in the author's characterization of
his objective, viz, = "the collections,
sifting and analysis of landmark papers on
the history and genesis of the deposits of
the most noble of metals."™ In these terms,
even ignoring the ambiguity of its title, theO
book is difficult to evaluate, primarily g
because in the natural sciences the term
"paper" now has a fairly well-defined meanlngO
which Dr. Boyle simply ignores. Eleven of
the 18 chapters in his book are entirely the
work of his own hand, and were prepared
especially for this volume. They are thus
not "papers"™ in the usual jargon sense of the
term, and they are certainly not "landmark"
papers, since prior to their appearance here
no one has had the opportunity to read or be
influenced by them. The same may be said of
his multipage introductions to five of the
other chapters. In sum, he himself is the
author of at least 200 of the 662 pages in
the book. Perhaps this is what he means by
"sifting and analysis," but the bulk of his
oWwn contribution is not, or at least not
primarily, an evaluation of the specifie
papers he includes in the book.

WwioJy papeo)

Of the 42 contributions by others, six
are excerpts from general geochemistry texts
or references, mostly well known and widely
circulated. Another five are chapters or
parts of chapters from monographs
specifically devoted to gold, and in material
prepared de nuovo for this volume Dr. Boyle
quotes aptly and generously from another of
these, his own monumental memoir on the
geochemistry of gold. Though often neither
novel nor primary, much of this quoted text
and reference material is of high quality,
and some of it is splendid. But none of it
is drawn directly from the periodiecal and
occasional journals most of us think of as
the repository of "papers," and especially of
"landmark papers."

d-awnd-ysewssyem-jpd-awid//:sdny
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On the whole, the contributions by Dr.
Boyle rather outshine the competition; it
seems a pretty safe guess that no one has
known or cared as much about the subject
since the days of del Mar, Emmons and
Rieckard. I particularly enjoyed Chapters 2
through 6, in which he traces the
exploitation of gold deposits and the
development of ideas conecerning their origin
through historic time. The non-specialist
who races through these chapters, as I did on
the first pass, makes a grievous error; they
are to be sampled slowly or browsed through
in leisurely fashion. His chapters on,
respectively, the granitization (11),
"exhalite"™ (12) and secretion (13) theories
of the origin of gold deposits are admirably
lucid and thorough. Comparing them to the
rather mixed bag of other peoples' work, I
found myself wondering why he didn't just go
ahead and write his own book. (But then, of
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course, he has; called
and its Deposits," it is Bulletin
Geological Survey of Canada.)

"Geochemistry of Gold
180 of the

Footnotes or end references appear as in
the original works. They are in some cases
supplemented by -the editor, whose own
contributions are, of course, well
documented. There is a very full and usually
correct author citation index, and a
disastrously inadequate and misnamed "subject
index™ which contains about as many author
names as subject terms, and not many of
either. (A first class subject index would
have been a great boon to the casual reader,
a category I think will include most users of
the book.) o3

Of many of the papers only excerpts are
given, usually introduced by annotation that
is sometimes quite extensive. The annotation
is often quite as informative as the excerpt,
and where the latter has been reset it is
rather disconcerting to discover only ex post
facto that the passage from one to the other
occurred some paragraphs ago. Sometimes,
indeed, it is difficult to draw the line
between annotation and assimilation. What is
one to make, for instance, of reference to
work published in 1951 incorporated in an
essay certainly written before 1940 by a man
who died in 1947? Dr. Boyle himself doesn't

do this sort of thing, but in a work of this
kind he should not quote from people who do.

For reasons already noted, I found the
announced rationalization of the design and
purpose of the book rather unpersuasive, and
from the elegance of its cover was prepared
to discover it was essentially a coffee table
ornament. In fact, it is nothing of the
sort. Rather, it is a curiously
idiosyncratic work very large sections of
which, chiefly those of which Dr. Boyle is
author rather than merely editor - that is to
say, the products of his "sifting®" and
"analysis™ rather more than of his
"gollection" - require and richly reward
careful study.

Felix Chayes, Research Associate- Dept.
Mineral Sciences, National Museum of Natural
History, Washington, DC 20560.

Czerkas, 8. J., and E. C. Olson, eds. 1987
Dinosaurs Past and Present. An exhibition
and symposium organized by the Natural
History Museum of Los Angeles County.
Natural History Museum of Los Angeles County
in association with University of Washington
Press. Volume I, 180 pp., 55 color plates,
60 black and white illust. Volume II, 164
pPp., 33 color plates, 100 black and white
illust. Hard cover price, $35.00 per
volume. Available in soft cover only at
museums sponsoring the exhibition.

These volumes are first-class, from
their dazzling covers, nice heft, and sound
workmanship, to the high quality of their
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technical content and exposition.
they tell, in six technical articles per
volume, centers on the restoration to
lifelike appearance of animals that no human
has seen alive, but is not restricted to that
process. It also includes the raw data from
bones to footprints on which restoration is
based, constraints encountered by the
restorers, and significant elements of
history, both of dinsaurs themselves and of
the efforts te restore them. These volumes
will be useful to all who are interested in
dinasaurs, from the viewpoint of technology
as well as of esthetics, for each article is
carefully researched, rigorously argued, and
includes a comprehensive technical
bibliography. The story is not complete
without both volumes, but if you are a little
short this month, each can stand on its own,
except that the Index and Table of Contents
for both volumes is in Volume I.

The story

The color plates and some of the black
and white figures are representative of the
exhibition. They are exquisitely reproduced
and bring with them some of the pizazz of the
show itself. 1In consequence, the publication
cannot be reviewed without reference to the
exhibition, and to me the most important
point made by both is historical. Both
reveal that the idea of dinosaurs as
sprightly and active is not as new and
revolutionary as much popular writing leads
one to believe. It was elearly expressed,
for example, as early as 1897, in Charles R.
Knight's dramatic "cock-fight"™ rendition of
Dryptosaurus. Even R. T. Bakker concedes
that an "active™ school of thought was
influential early in the study of dinosaurs,
though it went into eclipse until it was
revived in the late 1960's, largely through
Bakker's efforts.

I must take vigorous exception, however,
to Bakker's patronizing treatment of C. W.
Gilmore, whose influence he asserts is
responsible for reducing dinosaurs to the
leaden stereotypes of the 1920s and '30s.
From 1909 until his death in 1944, Gilmore
produced a steady stream of detailed
information based on the U. 5. government's
share of the collections of 0. C. Marsh, all
seven boxcar loads of fossil bones and
rock. Much of Gilmore's effort was devoted
to "spadework," for the Marsh material that
came into his hands had been studied only
superficially or not at all, and so was
essentially new to science. If it had not
been for Gilmore's concentration on fine
detail, and his skill and dedication in
expounding it, today we would have far less
reliable data from which to spin our daring
extrapolations. To dismiss this work as
"plodding adequacy"™ suggests a reluctance to
accept the fact that what we accomplish
depends on the spadework of our predecessors,
however much we may deplore their
conclusions. As for Gilmore's influence on
the field, his activity must be viewed in
context, which includes his equally
productive contemporary, Charles R. Knight.
Gilmore's output of life restorations was
orders of magnitude smaller than Knight's,
much of which was produced in critical
consultation with such luminaries as H. F.
Osborn, Barnum Brown, and W. K. Gregory.
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Given the stature of Knight and his
colleagues, and the assertiveness of Osborn,
Brown, and Gregory, I find it much easier to
believe that it was their influence, rather
than Gilmore's, that produced the patterns we
see in the work of the '20s and '30s.

The influence of Bakker is evident
throughout both volumes in the vigorous,
dramatic poses exploited by modern workers.
By and large it is beneficient, the more so
as the contributors are not mere imitators,
but express a variety of original viewpoints
in their renditions. Many, for example, are
obviously inspired by birds, which are more
appropriate for animals of birdlike skeletal
detail than the mammalian models persistently
favored by Bakker. There are even those who
achieve drama by emphasizing the majesty of
large size and deliberate movement,
exploiting the reality that large animals are
more frequently statuesque than sprightly.

This work will doubtless be criticized
for its conjectural nature. Most such
criticism can be ignored, for it is
disciplined conjecture from solid data that
gives the work its quality as well as its
charm. Without conjecture, paleontology,
like any historical discipline, would be
pretty dull stuff.

One item, however, is bound to give
conjecture a bad name, for it is divorced
from data that lies right under our noses. I
refer to the "dinosauroid," a chimera dreamed
up to answer the question, "If a dinosaur had
evolved humanoid intelligence, what would it
look 1like?" The answer, on pages 127 to 130
of Volume I, is, "Like a human." One must
assume that this configuration is based on
anthropological hypothesis that the
anatomical prerequisites for humanoid
intelligence are bipedal gait, which frees
the hands for manipulative function, and
stereoscopic vision. Bipedal striding is an
extremely eccentric gait for mammals; most of
them are obligate quadrupeds, as were their
synapsid reptilian ancestors. To modify our
ancestral quadrupedal gait to the one we now
enjoy, we humans had to twist our backbones
into a vertical S-curve, and adjust the
positions of the big locomotor and postural
muscles of our hind legs. In the process we
lost tails and developed a characteristically
protuberant hind end. 1In these features the
dinosauroid looks just like us, clear
evidence that it, too, evolved from
quadrupedal ancestors. But dinosaurs are not
basically quadrupedal. The bipedal striding
dinosaurs that inspired the dinosauroid had
forelimbs that, if not manuplative, were
grasping, and stereoscopiec vision. Thus, all
of the hypothetical prerequisites for
humanoid intelligence were already in place
to start with, in dinosaurs that we know very
well, and there was nothing to keep them from
attaining humanoid "smarts" as soon as
conditions were right. This is not to argue
that because they did not they could not, but
only that a smart dinosaur would look very
little different from a dumb one, except
perhaps for a little swelling of the
braincase over the face. It would still have
a long neck and a short, horizontally

oriented body cantilevered across the hips by
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a long tail, and it would still walk, bird=-
like, on its toes instead of flat-footed like
the dinosauroid. Despite its atypiecal
stance, human anatomy cries "Mammal!™"
Dinosauroid anatomy should cry "Dinosaur!™
equally loudly, in part because of typical
stance. But it does not The dinosauroid is
only a human with dewlaps, a funny face, and
funny hands and feet. Too bad its
originators missed the bus, because "might-
have-been's™ are almost as much fun as
"were's."

But you cannot win 'em all. Between the
eclectic nature of dinosaur restoration and
the flakiness of the fossil record, the
wonder is not that an occasional worker goes
of f~ the deep end, but rather that there
should be as much consensus as we see in
these volumes. As I said to start with,
they're first-rate. Read and rejoice!

N. Hotton III, Department of Paleobiology,
National Museum of Natural History,
Washington, DC 20560
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REPORT OF THE SECRETARY =-- 1987

As this report is belng written it is
just one year since Ellis Yochelson ended his
flve-year tenure as the Society’s Secretary.
A first item of business for anyone assuming
his mantle is to extend personal and Society-
wide thanks for the considerable time and
effort he expended on behalf of H.E.S.S. As
is evident from the Acting Treasurer’s Re=-
port, Ellis continues to serve us well even
though no longer wearing the Secretary’s hat.

The year 1987 was a strong one for
H.E.S.S. We gained new members and institu-
tional subscribers from around the world.
The largest issue to date of EARTH SCIENCES
HISTORY was produced -- Volume 6, number 1,
concerning the development of the New York
State Survey. It promises to be a valuable
reference on a variety of topics relating to
the history of American geology.

Individual membership has crossed the
500 level and more than 100 institutions
receive our journal. We have a truly inter-
national constituency, with members from
northern Canada to southern South America and
institutions from the Soviet Union to Austra-
lia. Such facts are gratifying, but it would
be rewarding to have an even larger base of
support. This report is a reasonable place
to request your help. We cannot spend much
money on advertising, so personal contact by
members is our most potent way of becoming
known. Institutional subscrlptlons are par-
ticularly helpful, because our v151b111ty is
increased when the journal is dlsplayed in
libraries and listed in catalogs. Financial
crunches abound, we realize, but our journal
is one of the most "cost- effectlve" publi=-
cations in the world. 1In an era when many
journal subscrlptlons cost $500 or more per
year, we offer institutions two issues per
year at just $25.
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Since the start of this journal, Editor Gerald M. Friedman
has prepared this column. Contributors wishing to list recent
books and papers of interest to our membership are requested to
send them to the Editor.
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at History of Science Society Annual Meeting.
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Fleming, C.A., 1987, Some nineteenth century trans-Tasman
influences in geology: Australian Jour. of Earth Sci., v. 34,
p. 261-277.

Fleming, C.A., 1987, Science, settlers and scholars. Royal
Society of New Zealand Bull, 25.

Forbes, J.O. and Cunningham, F.F., 1986, James David Forbes:
Pioneer Scottish glaciologist. Scottish Academic Press, 320 p.
Recounts his life and work and the famous controversy with
Louis Agassiz on the glacier theory.

Frank, 5. and Glaut, Bert, 1987, Albert Heim (1849-1937):
Gesnerus, v. 44, p. 85-97.

SS800k 83l} BIA G|-/0-G20Z 1e /wod

Friedman, G.M., 1987, The desert Walther: Johannes Walther
(1860-1937); Geol. Soc. America, Abstracts with Programs,
Annual Meeting Phoenix, Arizona, v. 19, No. 7, p. 668.

Friedman, G.M., 1987, Center for the history of geology: Geol.
Soc. America, Abstracts with Programs, Annual Meeting,
Phoenix, Arizona, v. 19, No. 7, p. 668-669.

Gillmor, C.S., ed., 1986, History of geophysics, v. IL
Washington, D.C., American Geophysical Union, 191 p. $20.



Downloaded from https://prime-pdf-watermark.prime-prod.pubfactory.com/ at 2025-07-15 via free access



Nelson, C.M., 1987, Geological knowledge of the American
Southwest in 1879: Geol. Soc. America, Abstracts with
Programs, Annual Meeting, Phoenix, Arizona, v. 19, No. 7, p.
786.

Neumann, A.C., 1987, A preamble to permanence: correspondence
between Sir John Murray and Alexander Agassiz (1877-1910):
Geol. Soc. America, Abstracts with Programs, Annual Meeting,
Phoenix, Arizona, v. 19, No. 7, p. 787.

Newcomb, Sally, 1986, Laboratory evidence of silica solution
supporting Wernerian theory: Ambix, v. 33, p. 88-93.

Newcomb, Sally, 1987, The evolution of ideas about Cu emplacement
on the Maryland Piedmont: Geol. Soc. America, Abstracts with
Programs, Annual Meeting, Phoenix, Arizona, v. 19, No. 7, p.
787.

Nolan, T.B. and Siegrist, Marie, 1987, Recalling the 16th IGC,
Washington 1933: Episodes, v. 10, p. 329-332.

Pallas, P.S., 1986, Uber die Beschaffenheit der Gebirge und die
Veranderungen der Erdkugel (1777) (The nature of mountains and
changes in the globe). Leipzig, Geest and Portig, 112 p.

Paton, T.R., 1986, Perspectives on a dynamic earth. With the
assistance of J. Clarke. London/Boston, Allen & Unwin, 142 p.

Patterson, J.R., 1987, Superposition and the law of regularity in
stratal order - keys to the practice and theory of global
stratigraphy: Jour. Petroleum Geology, v. 10, p. 195-206.

Pittman, W.E., Jr., 1987, Eugene W. Hilgard and understanding of
alkali lands: Geol. Soc. America, Abstracts with Programs,
Annual Meeting, Phoenix, Arizona, v. 19, No. 7, p. 806.

Pyenson, Lewis, 1987, The limits of scientific condominium:
geophysics in Western Samoa. p. 251-295, in, Reingold, N. and
Rothenberg, M., eds., Scientific colonialism: a cross-
cultural -comparison. Washington, D.C., Smithsonian In-
stitution Press.

Pyne, 5.J., 1986, The ice: a journey to Antarctica. Iowa City,
University of Towa Press, 428 p. $37.50.

Rabbitt, M.C., 1986, Minerals, lands, and geology for the common
defence and general welfare, v. ITl, 1904-1939. Washington
D.C., U.S. Govt. Printing Office, 479 p.

Rabbitt, M.C., 1987, The arid lands: fertile ground for the
advancement of science: Geol. Soc. America, Abstracts with
Programs, Annual Meeting, Phoenix, Arizona, v. 19, No. 7, p.
811.

Rainger, Ronald, 1986, Just before Simpson: William Diller
Matthew’s understanding of evolution: Proc. Amer. Phil. Soc.,
v. 130, p. 453-474.

Rampino, M.R., Sanders, J.E., Newman, W.S., and Koningsson, L.K.,
eds., 1987, Climate; history, periodicity, and predict-
ability. New York, Van Nostrand Reinhold, 588 p.

Rappaport, Rhoda, 1986, Hooke on earthquakes: Lectures, strategy
and audience: Brit. Jour. Hist. Sci., v. 19, p. 129-146.

Richards, R.J., 1988, Darwin and the emergence of evolutionary
theories of mind and behavior. Chicago, Univ. of Chicago
Press, 700 p.

Roads, J.O., ed., 1986, Namias Symposium: Scripps Institution of
Oceanography Reference Series, 86-1, 222 p.

Robson, D.A., 1986, Pioneers of geology: Natural History Society
of Northumbria, Spec. Publication, Newcastle upen Tyne. L
4.75.

Rossi, Paolo, 1984, The dark abyss of time: the history of the
Earth and the history of nations from Hooke to Vico. Transl.
by Cochrane, L. G. Chicago, Univ. of Chicago Press, 338 p.
$35.

Schroder, Wilfried, 1982, Disciplinary history as scientific
self-reflection of historical investigations of science (case

67

studies in meteorology and geosciences). Peter Lang Verlag,
Bern, 86 p.

Schwarzbach, Martin, 1986, Alfred Wegener: the father of
continental drift. Madison, Wisc., Science Tech. Publ., 241
p. $35.

Secord, J.A., 1986, The Geological Survey of Great Britain as a
research school, 1839-1855: Hist. Sci., v. 24, p. 223-275.

Shatskii, N.S. and Ianshin, A.L., 1986, Portrety geologov.
Otveststvennyi redaktor N.A. Shtreis. Moscow, Nauka, 303 p.
The biographies of 11 geologists.

Skinner, B.J., 1987, Changing thoughts about mineral deposits:
the 5th to 28th IGC: Episodes, v. 10, p. 297-302.

Smith, Phillip, 1987, Harvest from the rock: A history of mining
in Ontario. Macmillan of Canada, a division of Canada Pub-
lishing Corp., 164 Commander Blvd., Agincourt, Ont. MIS 3C7,
Canada, 352 p. Canadian $29.95.

Snyder, Eileen, 1987, William Martin Smallwood and the Smallwood
Collection in Natural History at the Syracuse University
Library: Syracuse Univ. Library Assoc. Courier, v. 22, p. 67-

94.

Spielberg, Nathan, and Anderson, B.D., 1985, Seven ideas that
shook the universe: Somerset, New Jersey, John Wiley & Sons,
291 p. $22.95.

Stephens, H.G. and Shoemaker, E.M., 1987, In the footsteps of
John Wesley Powell: an album of comparative photographs of
the Green and Colorado rivers, 1871-72 and 1968. Boulder,
Johnson Books, $34.95.

Stephens, W.E., 1987, Hutton bicentenary: the origin of
granites: Episodes, v. 10, p. 340-341,

Stewart, J.A., 1986, Drifting continents and colliding interests;
a quantitative application of the interests perspective: Soc.
Stud. Sci., v, 16, p. 261-279.

-awid yiewlarem-jpd-awinidy/:sdiy wouly papeojumoq

Strahler, Arthur, 1987, Science and earth history: the
evolution/creation controversy. Buffalo, NY, Prometheus
Books, 550 p. $39.95.

Surlyk, Finn, 1987, Association news: International Association

of Sedimentologists Newsletter, no. 89, p. 1-4. Concerns
Steno’s contributions to geology.
Tandarich, J.P., Darmody, R.G., and Follmer, L.R., 1987, Some

connections in the history of geology and pedology as exempli-
fied by the evolution of profile concepts: Geol. Soc.
America, Abstracts with Programs, Annual Meeting, Phoenix,
Arizona, v. 19, No. 7, p. 864,

Taylor, M.A. and Torrens, H.S., 1987, Saleswoman to a new
science: Mary Anning and the fossil fish Squaloraja from the
Lias of Lyme Regis: Proc. Dorset Nat. Hist. & Archaeol. Soc.,
v. 108, p. 135-148,

Tharp, Marie and Frankel, Henry, 1986, Mappers of the deep:
Natur, Hist., v, 95, No., 10, p. 49-62.

Theunissen, Bert, 1986, The relevance of Cuvier’s lois
zoologiques for his palaeontological work: Ann. Sci., v. 43,
p. 543-556.

Tinkler, K.J., 1985, A short history of geomorphology. Croom
Helm, 317 p. Material ranges from the ancient world through
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July 24-Aug. 4 - International Association of
Geomagnetism and Aeronomy, Exeter. Interdi-
visional Commission on History presents two 1/2
day sessions entitled "The History of Geomag-
netism and Aeronomy," and "Problems of Uncer-
tainties in Geophysical Time Series." First
Session Program: Scientific Biographies and
general aspects of the History of Geomagnetism
and Aeronomy. Second Session Program: Long-
term Data Analysis, Long-term Relationship in
Solar-Terrestrial Physiecs, Auroral Physics,

Maunder-Minimum, Short-term Data and Geophysi-
cal-Meteorological Data Analysis. ABSTRACT
DEADLINE: March 15, 1989 (Title, Author(s),
Address(es), Text within rectangle not exceed-
ing 160mm wide by 32mm high). Convener: W.
Schroder, Hechelstrasse 8, D-2820 Bremen-Ro-
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Society members will be interested in the historically
oriented field trips and technical sessions planned for the 28th
INTERNATIONAL GEOLOGICAL CONGRESS to be held in
Washington, D.C., in July 1989. A synopsis of events relating to
the history of geology will be presented in the next issue of
EARTH SCIENCES HISTORY.

The SUE TYLER FRIEDMAN Medal was awarded to M.1.S.
Rudwick (Princeton) by the Council of the Geological Society of
London for his outstanding contribution to the understanding of
the history of the Earth Sciences. His contributions in this field
clearly qualify him as the first recipient of this award.

Professor Rudwick will receive his award on June 8, 1988.

The CLOUGH MEDAL (Edinburgh Geological Society) for

1987 was awarded to Professor GORDON Y. CRAIG, of the Univer-

sity of Edinburgh, for his distinguished contributions to increasing
our knowledge about Scotland’s geology. Professor Craig is cur-
rently President of the International Commission on the History of
Geology.

ennebeck, Federal Republic of Germany.

Aug. 1-9 - XVIIIth International Congress of
the History of Science to be held in Hamburg and
Munich, Federal Republic of Germany. General
theme: "Science and Political Order (Wissen-
schaft und Staat)" intended to comprise all
facets of the relations between science (tech-
nology and medicine) and the numerous forms of
political order. Symposia, Scientific and Pos-
ter Sessions. Chairman, National Program Com-
mittee: Prof. Fritz Krafft (Fachbereich Mathe-
matik, Staudinger Weg 9, D-6500 Mainz, F.R. of
Germany. Chairman, Organizing Committee: Prof.
Christoph J. Scriba, Institut fur Geschichte
der Naturwissenschaften, Bundesstr. 55, D-2000
Hamburg 13, F.R. of Germany.

\

In July 1988 there will be a BRAZILIAN COLLOQUIUM ON
HISTORY AND THEORY OF GEOLOGICAL KNOWLEDGE. It
will be hosted by the University of Campinas in the State of Sao
Paulo, 5-7 July.

Our current President, WALTER O. KUPSCH, invites all
interested persons to submit articles relevant to a SPECIAL
POLAR ISSUE of EARTH SCIENCES HISTORY, planned for
next year. Topics relating to the history of geocience in either the
Arctic or Antarctic are of potential interest. Contributions do
undergo a peer review and should be sent to Editor Friedman
in Troy.

Anniversaries are always with us! This year is the Michigan
Geological Survey’s 150th. You may have seen the striking poster
celebrating the event. Please inform me if you are aware of an
anniversary of note to our membership -- it will be announced in
a future issue of ESH.

Kennard B. Bork
Geology and Geography
Denison University
Granville OH USA 43023

INHIGEO NEWS

The 1987 INHIGEO symposium was held in Italy in
September 1987, with the theme of "Rocks, Fossils, and History",
in the very appropriate Italian settings of Pisa, Padua, and the
Apennines. Beryl Hamilton has written a full account of this
meeting to appear in a forthcoming issue of Episodes.

In the next decade, INHIGEO looks forward to
forging closer links with China, India, and Japan. National
Committees on the history of geology now exist in Australia,
Bulgaria, Czechoslovakia, Federal Republic of Germany, France,
German Democratic Republic, Hungary, Italy, Poland, Rumania,
Spain, United Kingdom, the USA and the USSR, Others
may well be alive and well but we have not heard from them
officially. Some have their own newssheet: all are invited to
contribute to the annual INHIGEQ Newsletter which
has a print run of 1200 copies and is widely distributed. The
INHIGEO Newsletter will celebrate its 21st birthday in
1988 and I urge readers with anything of interest to report on
the history of geology to send their submission to:Dr. Endre
Dudich, Secretary-General INHIGEO, UNESCO SC/GEO,
1, rue Miollis, B.P.3.07, 75015 Paris, France.

The HISTORY OF GEOLOGY is to be the theme of a
two-day meeting to be held in the University of Bristol, England
on Thursday and Friday, 29 and 30 September 1988. Peter
Crowther of the City Museum has agreed to act as local organiser.
The meeting will focus on the development of geology, both in
England and on the continent of Europe , during the century or so
up to 1839 - the year of William Smith’s death.

SS900E 93l} BIA G|-/0-GZ0Z 1e /wod Aioyoeignd-poid-swud-yiewlarem-jpd-awnidy/:sdiy woly papeojumoq





