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Archetypes and Ancestors.
Palaeontology in Victorian
London 1850-1875

By Adrian J. Desmond
Blond & Briggs
287 p., 1982, £15.85; cloth

Reviewed by William A.S. Sarjeant
Department of Geological Sciences
University of Saskatchewan
Saskatoon, Saskatchewan S7N OW0

Adrian Desmond is renowned {some might
say notorious) for his book The Hot-
Biooded Dinosaurs (1975), that very effec-
tive marshalling of evidence for a thesis
first advanced by Thomas Henry Huxley in
1868 and given little credence until re-
cently. Desmond's work on the history of
paleontology may be less familiar, but

his analysis of the development of Richard
Owen's concept of the dinosaur (fsis, 1979,
v. 70) deserves attention in an age when
much that is ridiculous is written about

the history of study of those vertebrates.

The twenty-five years of scientific endea-
vour treated within this new study may
seem, at first sight, rather arbitrarily cho-
sen. However, as Desmond points out,
these years served as a cultural watershed
in which paleontology changed from being a
pastime of the (usually weaithy) amateur
to a profession of specialists. It is a period
that often has been viewed in simplistic
terms, when an evolutionary St. George
(Huxley himself) fought and defeated -
even if he did not guite slay - the dragon
of the Genesis account of the Creation,
its fire breathed largely by Sir Richard
Owen.

Desmond, having expounded an‘idea of
one of these great contenders and inter-
preted some concepts of the other, is
unusually well equipped to assess the ve-
racity of this picture. Even though we
are used nowadays to finding the blacks
and whites of traditional history subdued by
new enguiry into shades of grey, the result
will surely surprise most readers.

The scene is set in the Introduction by a
good sketch of the circumstances of Victo-
rian London, in 1850:

Despite the comparative affluence of the
period, there was little money and less
prestige in ‘pure’ research . . . With indi-
vidualism the dominant creed . . . scien-
tists found Treasury funding notoriously
difficuit to obtain, (W.H.) Flower once
complained that he “could make more
thousands as a surgeon than he ever
would hundreds as a man of science . . "
QOne might, at most, hope to live off
writing or a profitable practice and take
up fossils as a hobby (though the toll this
double life took on Gideon Mantell’'s
health and marriage should have been a
caution to all). (p. 16)

Even the most eminent scientists re-
ceived only a meagre renumeration for their
work. Richard Owen, though he had been
Hunterian Professor for two decades and,
as comparative anatomist, had a European
reputation second anly to that of Cuvier,
had a salary of only 300 pounds per annum
— about what an Assistant Clerk in the
civil service could expect to earn (p. 23);
indeed, Qwen encountered profound diffi-
cuities even in financing his publications
{p. 28-29). For Thomas Huxley, returned
from his voyage on H.M.S. Rattlesnake and
already, at twenty-six years of age, a Fel-
low of the Royal Society, the problem of
publishing his results was only less ex-
treme than that of finding money on which
to live.

At that crucial stage of his career, Huxley
was helped repeatedly and very considera-
bly by Owen. However, the ¢onscious
condescension with which that help was
given to the young biologist irritated him
immensely (p. 34). In turn Owen, who ex-
pected (and had been hitherto accorded)
deep respect from his juniors, was appalled
by Huxley's subsequent temerarious as-
saults upon his most cherished ideas
{p. 38). The growing perscnal hostility
between Owen and Huxley did not result
from the controversy over The Origin of
Species and the ideas advanced therein;
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rather, it found its focus in that controversy.
QOwen was a believer in an

.. . Archelype, the “primal pattern” on
which all vertebrates were based. This
was a kind of creative blueprint, “what
Plato would have called the ‘Divine
Idea’ . In practical terms, it was simply a
picture of generalised or schematic ver-
tebrate; but this in itself provided him
with a standard by which to gauge the
degree of specialisation of fossil life . . .
an indispensable aid in determining
the true pattern of emergence of "new
living species”.

Although the ideal Form was fleshed-
out in increasingly specialised guises
according to the “predetermining Will",
the Archetypal pattern remained static.
Owen's secondary causes, melagenesis
or whatever, were simply the means
of translating the Word into flesh, the
“Vertebrate idea” into the cavalcade
of fossil life. (p. 43-44)

In other words, Owen's "God was a tradi-
tional British craftsman working to a blue-
print” {p. 48). However, Owen was perfectly
able o accommodate the fossils he studied
within this conceptual framework. Not only
did Owen encourage the British Museum
1o purchase the first Archaeopteryx, but
also he described it carefully — “unequivo-
cally a bird” but showing “a closer adhe-
sion to the general vertebrate type”
(p. 125). The Carboniferous amphibian
Archegosaurus was treated by him as an
"annectant form, intermediate in design
between fishes and reptiles” (p. 65-66, 68).
It is surprising to discover that it was
Owen who first recognized mammalian
features in the Triassic reptiles of South
Africa, linking them in particular to the
marsupials and lowly placentals (p. 198}
and who, as early as 1851, first placed into
sequence the fossil horses from the Eocene
Palaeotherium to the modern Equus, not-
ing that the horse had grown "swifter by
reason of the reduction of its toes™! (p. 166)
In contrast, Huxley was -~ most astonish-
ingly! — "relatively unimpressed” by Ar-
chaeopteryx until other scientists made its
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importance apparent to him (p. 124, 128),
and he ignored Archegosaurus. Moreover,
he took no note of Owen's work on the
mammal-like reptiles, seeking instead —
and vainly — for Late Paleozoic “promam-
mais"” (p. 199-200). Nine years after Owen
had first outlined the morphological com-
parability of Palasotherium with Equus,
Huxley was still denying that the former
was more “generalised” than the latter,;
only with his visit to the United States did
conviction develop concerning the origin of
the horses.

All in all Huxiey, even after he had taken
upon himself the role of prime advocate
of Darwinian evolutionary theories, was
curiously slow to perceive the value of fos-
sils as supporting evidence. This is in
part because he was a biologist and had
devoted little time and attention 1o paleon-
tology; in 1854, he had refused an appoint-
ment as Paleontologist and Lecturer in
Natural History at the School of Mines be-
cause he "did not care for fossils”
{p. 57). Desmond speaks correctly of this
“anachronistic attitude towards classifica-
tion and the fossil record", quoting an
address of 1869 in which Huxley stated,

...l confess it is as possible for me to
believe in the direct creation of each
separate form as to adopt the supposi-
tion that mammais, birds, and reptiles
had no existence before the Triassic ep-
och. . .. The course of the world’s his-
tory betore the Trias must have been
strangely different from that which it has
taken since, if some of us do not live

to see the fossil remains of a Silurian
mammal. (p. 84)

Indeed, he talked of a “pre-geologic date”
for all major evolutionary breakthroughs
(p. 128).

This adherence to “persistence” explains
why Huxley was so unexpectedly reluctant
to speculate on the origin of the major
animal groups (p. 85) or even to use effec-
tively the evidence that Owen was himself
furnishing from the fossil record in his
battles against Owen. It is not surprising
that, before 1859, Huxley had striven to re-
tute the idea that life was a progression
(p. 93); it is surprising to find him so cling-
ing to the idea of a Paleozoic origin for
the major vertebrate groups that he failed
to accept, even as late as 1870, such
demonstrable eviderce as Archaeopteryx
that some arose very much later (p. 130). It
was not until 1875 that Huxley jettisoned
that inhibiting belief.

When Huxley did make direct contribu-
tions to the interpretations of fossils, it
seems often to have been a consequence
of his desire to cock the snocok at Owen.
The venerable anatomist had reconstructed
his dinosaurs as huge, heavy quadrupeds.

During a visit to Oxford, Huxley discovered
that John Phillips doubted the correctness
of the restoration of Megalosaurus and
was able gleefully to rebuild it with him,
reconstituting the pelvic girdle from mis-
placed shoulder bones (p. 133). A smaller,
birdlike dinpsaur, Compsognathus, was
already known and recognized to be a
biped; here was evidence that some giant
dinosaurs also were bipeds, reinforcing
Huxley's belief that the dinosaurs gave rise
to the birds and enabling a reclassification.
Unfortunately, Huxley believed that the
connection was through the Ratites or run-
ning birds, misinterpreting dinosaur foot-
prints in the Connecticut Valley as evidence
for Triassic ostriches; whereas, even yet,
no tossil bones of running birds are known
earlier than the Paleocene. However, his
consequent suggestion that dinosaurs had
warm blood and a bird-like heant and
lungs (p. 127) still atfords grounds for
profitable discussion.

Owen was to react very adversely to
these reinterpretations, denying the affinity
of dinosaurs with birds and deciding that
several morpholegical features of dinosaurs
— the laterally compressed tail of iguano-
don, for example — were adaptations to an
aquatic life (p. 146). This concept of an
essentially aquatic habitat for dinosaurs has
bedevilled vertebrate palecntology for a
century and is not yet wholly discarded.
Nevertheless, as Desmond puts it,

(Owen's) splendid {(18)41 pachyderm,
already crippled by Huxley's shafts, was
forced to flee into water and swim away.
{p. 146)

Furthermore, Owen's success in undermin-
ing Charles Lyell's faith in the significance of
Dryopithecus (p. 225) delayed the recog-
nition of an important component of man's
phylogeny. In contrast, Owen’s blunders
concerning the interpretation of the brain of
the gorilia (p. 75) were so blatant that
they served, not to set back acceptance of
the concept that man was descended
from the apes, but rather to facilitate it.
From Desmond’s reassessment, the ver-
dict of posterity on Huxley and Owen is
seen 1o be unduly kind to the one, unduly
ungenerous to the other. This is, in large
measure, a consequence of their very
different personalities. Owen was an odd
and difficult man, with a high respect for his
own ability and little for that of others.
Indeed, he was deeply suspicious of
younger rivals (p. 134), He had a high
respect for both aristocracy and clergy and,
in his writings, was “desperate lest he
offend” those groups {p. 64). From a sciI-
antific viewpoint, a much more serious
liability was his “inability to retract any point
except by way of evasive manoeuvre”
(p. 76) and, in that particular, the “profes-
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sional disgrace™ resulting from his clinging
to untenable positions was “largely his
own fault” (p. 82), Though he acted as
leading spokesman for the anti-Darwinian
forces of this period, his personality made
it impossible for him either to rally round
him a “pressure group” of adherents or
even to retain the affection of his associ-
ates.

In contrast, Huxley was the self-ap-
pointed — but very much welcomed —
spokesman for those trying to lead England
into the new reformation they felt must
come as a conseguence of the application
of scientific ideas. In Huxley's own re-
sounding phrases:

Will England play this part (of leader in
this new age)? That depends on how
you, the public, deal with science. Cher-
ish her, venerate her, follow her methods
taithfully and implicitly in their application
to all branches of human thought; and
the future of this people will be greater
than the past.

Listen to those who would silence and
crush her, and | fear our children will
see the glory of England vanishing like
Arthur in the mist . . . (p. 110}

Furthermore, as Desmond notes:

Unlike Owen, Huxley was approachable,
interested and willing to speculate (which
gave his science the tinge of excitement
Owen's now lacked). {p. 135)

His personal encouragement of their
investigations rallied younger scientists —
especially the non-Oxbridge men who,
at that period, were "almost second-class
citizens” (p. 122} — firmly about whatever
banner he was choosing to unfurl.

Yet, as Desmond stresses, not only
Huxley, but Owen also, made lasting con-
tributions to the understanding of fossils
and of evolution. Nevertheless, Huxley is,
in retrospect, as he was at that time, the
more likeable figure; Cwen's coldness, and
hig treatment of poor Gideon Mantell {when
alive and posthumously) defy any attempts
at a rehabilitation of his personal image.

Since this work is a portrait of a period.,
many other figures are also o be seen
on its canvas. Charles Darwin, of course,
is ever in the background; and it is inter-
esting to be reminded that, like Alfred
Russel Wallace, he was “a staunch be-
liever in the permanence of continents and
oceans” (p. 106). There is the tortured
figure of St. George Mivart, sincerely ad-
miring Darwin but forced, by his devout
Roman Catholicism, to attack Darwin’s
concepts — only to be ultimately excom-
municated from his church for his efforts
(p. 107, 190). There is P. Martin Duncan,
preaching a polyphyletic origin for verte-
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brates (p. 185), and William Boyd Dawkins
concealing, insofar as he could, his own
opposition to Darwin (p. 181-183). There is
Harry Gaovier Seeley, arch-harrier of speak-
ers at Geological Society mestings, to
whom Desmond admits that the doing of
justice is “an unusually difficult 1ask™

(p. 137). There are Ray Lankester, a “pub-
licist par exceffence” (p. 109) and a
powerful figure in Victorian science, yet
with “almost a genius for putting himself in
the wrong by explosive and unconsidered
action in a just cause” {p. 234), and the
“fiery and uncompromising” Robert Grant,
certainly a focus for Owen's particular
hatred but defeated more by his own un-
conventionality in an age of conformism (p.
116-118).

It is salutary to be reminded how small a
role Brilish geoclogists and paleontologists
played in these earliest decades of the
evolution controversy, in particular because
of their reluctance to investigate vertebrate
genealogies. Perhaps, indeed, this was
because

Geology had a fierce pride in its un-

tainted inductivist base (cultivated in the
thirties partly to disbar the lunatic fringe
of Scriptural cosmogonists . . . ). {p. 149)

Nevertheless, it remains true that the major
paleontological evidence for evolution was
mustered either by biologists or by Conti-
nental European paleontologists like
Gaudry, Rutimeyer and Kovalevskii.

The text is singularly free from errors. |
noted only two misprints (“'sauve”, p. 137;
“phyllum”, p. 154). The statement that
“in Australia . . . the small kiwis (were pre-
ceded by) huge moas” (p. 104} is clearly
an inadvertent mistake, from its context.
However, it was Henry Thoreau, not Ernst
Hasckel, who coined the word "ecology”
(p. 168), even if Haeckel was the first
to use that word in print; and, in view of
the rapid evolution of the sebecosuchians
in the Tertiary, | cannct accept that there
was "little or no advance” in the crocodile
lineage after the Cretaceous (p. 171).
Reading that “the entombing sediments
were often fine enough to record hair or
feathers” on pterodactyls "had they ex-
isted" (p. 190}, one regrets that the recent
Soviet discovery of the "hairy pterodactyl”
Sordes pilosus passes unmentioned.

However, my criticisms are few and
minor. This book is a landmark in the study
of the history of paleontology and evolu-
tion. It should be essential reading for
anyone seeking to understand the develop-
ment of our science at a crucial period of
change in the social and intellectual devel-
opment of our world.

Geology of Canadian Gold
Deposits

Edited by R.W. Hodder and William Petruk
Canadian institute of Mining

and Metaliurgy

Special Volume 24

290 p., 1982, $45.00 ($20.00 CIM
members and students); cloth

Reviewed by A. James Macdonald
Mineral Deposits Section

Ontario Geological Survey

1028, 77 Grenville Street

Toronto, Ontario M5S 183

The proceedings of a CIM Gold Sympos-
ium held at Val d'Or in September, 1980
have been published in 1982 to fill the gap
in the literature on Canadian gold deposits
that has existed since the publication of
the CIM Jubilee and Congress Volumes, in
1948 and 1957, respectively. The current
volume contains a review article on gold
deposits, fifteen articles on mineralization in
the Abitibi Belt, two articles on the Red
Lake district, a review of deposits through-
out the Superior Province, a review of
Nova Scotian deposits and two articles on
a deposit in the Queen Charlotte Islands.
Two additional papers describe geochemi-
cal techniques for gold exploration in gla-
cial drift and lake sediments.

Highlights of the volume include descrip-
tions of stratigraphy in the Quebec portion
of the Abitibi Belt, a detailed account of
the petrography and microthermometry of
fluid inclusions in La Mine Doyon and
descriptions of lesser known deposits, such
as the Chadbourne Mines and several
past producers in the Matachewan area.
Two interesting geochemical studies dem-
onstrated {1} the existence of a large,
well developed alteration zone encompass-
ing many of the current and past producing
mines in the Red Lake Camp, and (2)
that fluids responsibfe for Archean gold
minetalization differ greatly from those
deposiling base metal deposits. A welcome
addition to the volume is a contribution
describing, from the Chief Mine Geolo-
gists's point of view, the rationale behind
locating the site for a new shaft in the
Dome Mine.

Perhaps the greatest weakness of this
publication, one not to be found in its
predecessors, is the heavy geographical
bias, with 75 per cent of the geclogical
articles focusing solely on the Abitibi Belt.
This undoubtedly reflects the focus of much
“academic” attention, but to the detriment
of other areas of Canada containing signifi-
cant producing, or past-producing, hard
rack and placer deposits.

If one compares the 1948, 1957 and

1982 volumes, it is instructive to note how
geologists’ ideas about genetic aspects

of gold mineralization have evolved. The
two eatlier publications stressed the syn-
tectonic nature of mineral deposits; indeed,
their titles were Structural Geology of
Canadian Ore Deposits. Concepts in 1980,
however, reflect the lessons learned during
deveiopment of our understanding of base
metal massive sulphide deposits. Early
theories that emphasized structural controls
and replacement as dominant factors in
the ore-forming process were supplanted
by the currently accepted exhalative model.
This genetic concept, developed for base
metal massive sulphide deposits, has since
been applied to gold deposits and has
achieved some measure of acceptance
amongst not only academic geologists

but, in addition, mining and exploration
personnel.

While a small number of articles pub-
lished in this volume have already been
superceded by further research, many of
the deposit descriptions will remain stand-
ard references for some tirme. Within the
evolving field of economic geology, and es-
pecially the highly emmotive and contro-
versial topic of gold mineralization, special
sympaosia and volumes, such as this one
coordinated by the CIM, are required at
frequent intervals, both to increase our in-
ventory of individual deposit descriptions
and to monitor current thoughts on genetic
processes,

While most of the plates and diagrams
are of high quality, both a frontispiece
colour photograph and a number of dia-
grams early in the volume have not repro-
duced well. These minor criticisms
notwithstanding, any geologist interested in
remaining abreast of current (1980) con-
cepts concerning the geology and genesis
of gold deposits will find the volume indis-
pensible.

Glacial Geology

Edited by N. Eyles

Pergamon Press

409 p., 1983, $26.20 Cdn.; paper,
$87.50 Cdn.,; cloth

Reviewed by G.H. Eisbacher
Geological Survey of Canada
100 West Pender St.
Vancouver, B.C. V6B 1R8

The age of instant books is upon us and a
steady flow of multi-authored, state-oi-
the-art summaries in the earth sciences
keeps students and professionals hopping.
However, in some recent efforts publishers
in the figld of earth sciences have let a
basically good thing go a little bit too far.
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Quality is lost in the quest for bulk. Glacial
Geology is an example.

The book contains a series of contribu-
tions by fifteen British and Canadian work-
ers in the field ot glacial and engineering
geology; it will, therefore, undoubtedly
attract professional interest in Canada. The
main problem with this text is brought into
focus by its opening “rationale™: . ..
this book is designed as a basic introduc-
tion to the geology of glaciated terrains
for mid to senior level undergraduates, col-
lege students and industry and government
employees engaged in engineering and
earth science courses and projects associ-
ated with glacial sediments and stratigra-
phies in the mid-latitudes”. To achieve this,
the book has been organized into two
overlapping halves. The first half deals with
the broad spectrum of glacier-related pro-
cesses through a “landsystems approach™
This approach builds on classic sedimen-
tary facies analysis: glacial landscapes
are reconstructed or inferred from the sedi-
mentary and geomorphic record left behind
by retreating glaciers. Many line drawings
and instructive photographs accompany the
text. However, the text itself suffers from
a severe dose of dissertationitis and could
have been streamlined substantially, The
reduction of the original typescript pages
makes for eye-straining reading. Al the end
of major sections there are concluding
paragraphs which will leave even the sea-
soned professionals scratching their heads,
for instance, "The vast majority of glacial
stratigraphies have been and are still being
described by simply reference to analytical
data (i.e. grain-size, clay chemistry, bulk
geochemistry, clast lithology, calcite/dolo-
mite ratios, colour etc. etc.) but the true
nature of the stratigraphy remains anony-
mous.” In well-dated glacial successions of
flatlang regions, inference of past glacial
tandscapes from processes derived in
scattered exposures may be feasibie. In
rugged terrain such as in many parts of
Canada most of the glacial record is lost in
stratigraphic gaps. The landsystems ap-
proach alone is clearly inadequate. It must
be accompanied by solid regional mapping
and radiometric dating of key horizons,
techniques pionesred in this country.

The second half of the bock concerns
itselt with geotechnical aspects of glaciola-
custrine-glaciomarine clay and lodgement
till, followed by chapters on engineering
geological mapping, site investigation,
foundation work, road construction, dam
sites, and hydrologic conditions in British
glacial deposits. Except for the fine review
of water-laid clays in eastern North Amer-
ica by R.M. Quigley, these anicles do
not establish the expected link with the
landsystems approach promoted in the first
haif of the book. Students and other non-
experts will be left bewildered.

A massive bibliography with about 800
entries covers English-language literature
on physical and geotechnical aspacts of
glaciation.

In summary, the title of the book prom-
ises something with a broader scope,
particularty for a Canadian readership; the
approach adopted will stimulate discussion
among earth scientists directly involved
in the subject; the price of the soficover
edition is roasonable. However, as an
introductory textbook, it misses the mark.

Glacial Lake Agassiz

Edited by J.T. Teller and Lee Clayton
Geological Association of Canada
Special Paper 26

451 p., 1983, $34.00 ($28.00 G.A.C.
members); cloth

Reviewed by T.E. Day

Day & Associates Glacial Geologists
961 South Bland Strest

Halifax, Nova Scotia B3H 256

Glacial Lake Agassiz was big. That has
been known since the first half of the last
century. However, it Is only in the past
fifteen years that more detailed geological
mapping has revealed that Lake Agassiz
sediments cover an area approaching

a million square kilometres. The new map-
ping, both in the U.8. and Canada, is the
foundaticn for most of the work reported in
this volume. Based on the proceedings

of a GAC symposium at the 1982 Winnipeg
meeting, the book "attempts to summarize
all major aspects of Lake Agassiz — its
stratigraphy, history, hydrology, biology and
post-glacial legacy.”

The book consists of an introduction
followed by sections on the lake history and
biota, lake inlets and outlets, and the re-
gion after Lake Agassiz. Some of the
papers are reviews, others ariginal contri-
butions. One of tha most important contri-
butions of the book is a fold-out map by
Teller and others of the maximum extent
and major features of the lake. The map,
although incomplete on the eastern shore,
is a major synthesis of a large quantity
of both published and unpublished data.

Other particularly useful papers include
one by Ritchie, who uses statistical analy-
sis of the paleo-environmental implications
of pollen data to reconstruct climate since
11,000 years B.P. Ancther interesting paper,
by Mollarg, discusses in & well balanced
way the origin of doughnut-like and brain-
like patterns on the lake floor. Matsch
calculates that in "a few thousand years”,
50-75 x 10° m® of drift and bedrock was
eroded from the southern outlet of the lake,
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and Last and Teller include stimulating
discussions of the palea-environmental im-
plications of lake sediment geochemistry.
Sedimentologists interested in basin
analysis will surely be intrigued by the pos-
sibilities of research in the area, since
thare appears {o be little work being done
on patterns of sedimentation within the
lake. The chronclogical framework pre-
sented within this volume could provide the
basis for useful sedimentological research.
Unfortunately, geologists unfamiliar with
the area will be frustrated by a general
shortage of location maps and a fack of
directions and scales on maps in several of
the papers. However, this does not seri-
ously detract from a volume which, al-
though not the final word on the subject,
accurately records the current siate of
research on Glacial Lake Agassiz.

In The Beginning ...
A Scientist Shows Why the
Creationists are Wrong

By Chris McGowan
Macmillan of Canada
208 p., 1983, $18.95; cloth

Reviewed by David R. Kobluk
Earth and Planetary Sciences
Erindale Campus

University of Toronto
Mississauga, Ontario L5L 1C6

With war having been declared on the
concept and process of evolution by the
fundamentalist creationist establishment,
many new articles and books have begun
to appear in the past few years that ad-
dress the complex morass of illogic and
misrepresentation that seem to character-
ize the debate. Chris McGowan has pro-
duced a very readable, popular, easily
undersiandable, entertaining, and, most
important, solid book that attacks many of
the misrepresentalions and misconceptions
of tundamentalist creationists and lays

out clear explanations of the foundations of
science itself, the concepts of geologic
time, superposition of strata, and many
others. Most of the argurments presented or
attacked in this book are old ones and
have been used by both sides in the de-
bate many times. However, the author
takes many of these old arguments and
refreshes them with an entertaining, light
and informative style that makes it difficult
to put the book down once begun. It is
easily accessible to the non-specialist and
worth reading by the specialist, for it forces
one to re-think many of the fundamental
assumptions, often taken for granted, that
govern how geological science proceeds.
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There are fourteen chapters, each of
which tackles a major theme in the
creationist debate. Chapter one, for in-
stance, deals with the fundamental laws of
nature, how science works, and how both
creationists and evolutionary scientists
work; Chris McGowan's debunking of the
“creation science” methodology is skilled
and insightful. The chapter ends with a
statement, in point form, of the major
creationist precepts and some of the fun-
damental predictions derived from the fossil
record. Chapter two briefly outlines how
Darwin arrived at his conclusions about
speciation and evolution. Among the most
enjoyable chapters is one entitled “Noah's
Ark: Fact or Fable”; it deals with oneg of
the favourite and, in fact, weakest themes
in the whole creationist debate, that of
the Great Flood. This chapter is full of little
gems and is a wonderful grab bag of
anecdotes and logical exercises that could
be very instructive and enterlaining mate-
rial for a first-year undergraduate lecture.
Following an outline and discussion of
the maijor logistical problems Noah must
have faced in housing two and more of
every one of 1.5 million animai and plant
species, and all their feed for an extended
voyage, the author goes on to outling the
creationist modet of how the stratigraphic
column and the fossil record came to
be during and following the mythical Flood.
Each of the major points in the creationist
modsl are systematically dealt with in
a logical and scientific manner thal is a
model of serious restraint on the part of the
author.

Other themes deall with in the book
include the nature of fossils and the pro-
cess of fossilization (chapter 8); geological
time and historical geology (chapter 9).
the origins of the birds {chapter 10} and of
the mammals {chapter 11); and the transi-
tion to land (chapter 13). Each of these
provides heated argument in the creationist
debate. Chris McGowan nicely develops
each of these themes from basic principles
in an easily understandable manner, and
simultaneously debunks creationist argu-
ments and alternative models. It all is
skillfully done without the use of complex
terminology or the need for a specialized
background.

The general thrust of this book is three-
fold: first, to present clear outlines of the
scientific bases for many of the fundamen-
1al principles and concepts of modern
paleontological and evolulionary science
that have become favourite targets of
creation “science”; second, to show the
fallacies in both the factual basis and the
methodology of creation “science”; third, to
show that cteation "science’” is not sci-
ence. The author has succeeded in all of
these, and has produced a book that is
enjoyable to read and useful; it should be

read by both those looking for reasonable
counter-arguments to the many broadsides
levelled by the creationist establishment
and by the specialist seeking a guide to
handling the increasingly necessary de-
fence of modern evolutionary science.

Marine Geology of
Korean Seas

By 5.K. Chough

international Human Resources
Development Corp.

157 p., 1983, $35.00 U.&.; cloth

Reviewed by Brian D. Bornhold
Pacific Geoscience Cantre
Institute of Qcean Sciences
Box 6000

Sidney, B.C. V8L 4B2

This slim volume confains a wealth of
information on the crustal structure, strati-
graphy, surficial geology and evolution

of the marine areas surrounding the Re-
public of (South} Korea. For those inter-
ested in the geology of the westernmost
Pacific, backarc basins, epicontinental seas
or ria coastlines, this book will be an inval-
uable referance.

The author begins with a general over-
view of the geclogy of Korea and in subse-
quent chapters describes the deep structure,
stratigraphy, shallow structure, Quaternary
history, suricial geology and sediment
dispersal processes of the Yellow Sea, the
shallow shelf area lying to the west of
Korea, and the Sea of Japan, a backarc
basin to the east of the Karean peninsula.
Specific attention is focused on the conti-
nental shelf off eastern Korea and on
the Ulleung Basin, the scuthwesternmost
of the deep basins in the Sea of Japan. A
chapter is devoted to the physiography,
oceanography and sedimentation in the
coastal embayments along the southern
coast. The final chapter, a ¢congise sum-
mary of the geologic evolution of the region
from the Pracambrian through the Quater-
nary, is followed by an impressive, up to
date, twelve-page bibliography. This refer-
ence compitation is a gold mine for anyone
wishing to pursue virtually any aspect of
the marine geology of the Korean Seas. as
it contains numerous theses from Korean
universities as well as many Japanese,
Korean and United Nations articles and
publications. An addendum presents a tar
too brief account of recently interpreted
seismic and well data from offshare areas
to the south and southwest of the Korean
peninsula.

Valuable though the information in this
synthesis may be, the book itself is not

without shortcomings for which, | feel, the
editors and publisher must shoulder much
of the blame. The style and grammatical
constructions are frequently awkward
which, though rarely completely obscuring
the intended meaning, do make the book
less readable than it might be. Typographi-
cal errors are common throughout.

It is, however, the figures which create
more serious problems for the reader.

In some instances geographic names iden-
tified in the text do not appear on the
accompanying figure. The illustrations are
frequently reduced to such minute dimen-
sions that fine lines disappear, patterns
“biotch out” and closely spaced contours
become solid black masses. For some
reason the publishers have, in many cases,
chosen to set figure captions beside rather
than beneath the illustrations, thus neces-
sitating a substantial reduction in the size
of a diagram (the remaining half 1o two
thirds of such pages remains blank). The
reproduction of many of the seismic profiles
is so poor that virtually ng sub-bottom
reflectors can be distinguished through the
almost solid black records.

And, finally, the price. The thirty cents
per page Seems even more excessive
when one considers the encrmous marging
{two of the margins are nearly 4 cm) and
the preponderance of blank space through-
out the book. Even allowing for improved,
enlarged reproduction of figures, the book
could have been printed comfortably in
about 100 pages. Though no institutional
library should be without it, | doubt that this
valuable work will find its way cnto many
personai bookshelves.

Qil and Natural Gas
Resources of Canada, 1983

By R.M. Proctor, G.C. Taylor and J.A. Wade
Geological Survey of Canada Paper 83-31
59 p., 1984, $4.00; cioth

Reviewed by G.N. Wright
Canadian Superior Ofl Ltd.
Three Calgary Place

355 Fourth Avenue S.W.
Calgary, Alberta T2P 0J1

This paper clearly outlines the petroleum
geology and resources of Canada in terms
of stratigraphy and reservoir rocks, with
some comments on source rock and or-
ganic maturity. It includes assigned values
for remaining discovered reserves and
tuture petroleum potential, and a brief ac-
count of the statistical approach to the
analysis.

Conventional Canadian reserves and
discovered resources total 1173 million cu-
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bic metres of oil and 3013 billion cubic
metres of gas. The GSC expects there to
be an additional 4720 million cubic metres
of oil and 9509 billion cubic metres of
gas, all in the potential resource category.
In summary, the Eastern Canadian offshore
and Beaufort Sea-Mackenzie Delta regions
have immense potential for oil, while in
terms of natural gas, Western Canada (the
basin with the most potential) has more
gas than the rich Arctic and easl coast re-
gions. 1983 estimates are 60 percent
grealer than the 1976 government figures
for oil and 25 percent greater for gas.

The analytical methodolegy which uses
cumulative probability curves is reported as
more advanced than the Monte Carlo
approach: unfortunately, we are not given
an example of the analysis made at the
exploration play level and, consequently,
the link between understanding the strati-
graphy and petroleum geology and arriving
at potential reserve is never shown, and
it is impossible to gauge how capably the
analysis was completed. An appendix could
have been useful here or, allernatively,
reference to a pertinent open file.

The authors quite rightly warn us that the
estimates of potential resources cannot
be regarded as assured supplies. Data
sources are the Department of Energy,
Mines and Resources; Canada Oil and Gas
Lands Administration (COGLA); the National
Energy Board; and Canadian Petroleum
Association, as well as provincial and cther
published literature. This has been updated
to at least 1981, with much 1982 and 1983
information also taken into account. Esti-
mates express a range of quantities for oil
and gas for each region, along with the
probability associated with different pans of
that range, using the phrases “specula-
tive”, “average expectation” and “high con-
fidence” levels which refer, apparently, to
5 percent, 50 percent and 95 percent
confidence levels. Nonconventional re-
sources (oil sands, heavy oil, and tight gas)
are underemphasized, althocugh enhanced
oil recovery is certainly discussed. “Eco-
nomic evaluation reveals an encouraging
comparison of the investment cost per
cubic metre . .. (of oil sands) ... when
compared to the development of frontier
oil. . . .” Enhanced recovery and remaining
established reserves of synthetic crude
almost equal the "average expectation” fig-
ure for potential oil from the rest of Can-
ada. No reason is given for excluding
Ethane and Natural Gas Liguids from some
tables; the danger here is that the tables
appear to be all-inclusive.

The report concludes that the nation will
be dependent on Western Canadian con-
ventional reserves for the remainder of
the decade. Frontier delays are caused by
several problems, including those of a
technological and environmental nature

{both natural and fiscal). | believe the
Beaufort could have been given more at-
tention and that oil from the frontiers is
unlikely to be produced on a large scale
before 1990.

The volume is easy to read and positive
in its approach. The text is supplemented
with several tables and 74 black and white
figures, including maps, sections, general-
ized stratigraphic columns and seismic
sactions. Figures 1.2 and 1.3 give a partic-
ularly clear picture of the GSC's reserve
and resource comparison batween the fol-
lowing regions: Western Canada Sedimen-
tary Basin, Cordilleran Basins, Beaufort
Sea-Mackenzie Delta, Arctic Islands,
Eastern Canada-offshore, and Paleozoic
Basins-Eastern Canada.

The text is remarkably free from clerical
and typographical errors and worth consid-
erably more than its $4.00 price tag for
the reserve and resource values supplied
and the abbreviated descriptions of the
regional geology of Canada.
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