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Western and Arctic
Canadian Biostratigraphy

Edited by C. R. Stelck and

B. D. E. Chatterton

Geological Association of Canada Special
Paper Number 18

{ Percival Sydney Warren Memorial
Volume), 1978, 602p.

$718.50({GAC members); $22 00
(Non-members)

Reviewed by David Skevington
Department of Geology

Memorial University

St. John's, Newfoundiand A1B 3X5

It was Ulrich, | believe, who once pro-
claimed paleontology without strati-
graphy to be an absurdity. Whatever
provoked such an outburst, it could not
have been a publication in the same
league as G.A.C. Special Paper 1B which
presents a generally excellent account of
the current state of stratigraphic paleon-
tology in western and arctic Canada.
Inevitably, the coverage - spatially, tem-
porally and biclogically ~isincomplete
and uneven: the area isimmense, the
environment largely hostile and the re-
moteness such that the sheer cost of
mounting field expeditions is all but
prohibitive and, indeed, would be 50 but
for the generous support of industry
and commerce.

The 17 technical papers included in this
volume resulted from the Biostratigraphy
Symposium held in honour of thelate P. S.
Warren, the pioneer western Canadian
biostratigrapher, atthe 1976 GAC Annual
Meeting in Edmonton. The fact that over
two years elapsed between presentation
and publication was no doubt a source of
frustration to editors and authors alike, but
it has in noway detracted from the value of
the final product; indeed, it is evident from
the references that some authors compen-
sated for the delay by up-dating their
manuscripts to the yearin which the
volume was issued.

Book Reviews

Twelve papers, comprising three-
quarters of the text, deal with Paleozoic
faunas and biostratigraphy; emphasisis
placed on conodonts and brachiopods
and their utilization, while trilobites,
ostracodes, graptolites, cephalopods and
foraminiferans aiso receive substantial
treatment. This Paleozoicconcentrationis
parallefed by a preponderance of articles
based on faunas from the District of
Mackenzie and neighbeuring parts of
Yukon Territory and British Columbia.
Onereasan for this must be the superb
quatity of the fossil material as exemplified
by the plates accompanying the papers
authored by, for example, Ludvigsen
(trilobites). Tipnis et al. {conodonts) and
Copeland {ostracodes). With material like
this and the workers to describe it, what
further justification need be sought forthe
establishment of a Canadian paleontolo-
gical monograph series!

Of the remaining five papers, four are
concerned with Mesozoic and one with
Cenozoic stratigraphy while, from the
fossil standpoint, attention is focussed on
Jurassic ammeonites, Cretaceous micro-
floras, foraminiferans and terrestrial verte-
brates, and Tertiary mammals. The most
significant of the post-Paleczoic contribu-
tions, both in size and content, is that of
Caldwell ef al. which presents a foramini-
feral zonal scheme for the Cretaceous
which, though preliminary, is applicable
throughout the western interior of Canada
and southwards into the western
United States.

In overview, some authors clearly had
more to say than others: some have
documented detailed stratigraphies based
on carefully collected sequences and
previously monographed faunas, others
have been obliged to include substantial
systematic content in their contributions,
while yet others, at a less advanced stage
intheir investigations, have had to con-
tend with tentative identifications and
their stratigraphic interpretations are
necessarily that much less refined. Thisis
one aspect of the unevenness to which
| alluded earlier; having in mind the scope
of the volume, however, its existenceis
inevitable and not atarget for criticism.

Indeed, with such a wealth of information
at such areasonable price it is somewhat
invidious to highlight weaknesses. None-
theless, it is a matter for personat regret
that the one article devoted to graptolites
did not elaborate upon the unique se-
quence of faunas, ranging from the early
Ordoviciantothe early Devonian, whichis
preserved in the Richardson Mountains. It
is also fair comment that a number ofthe
papers would have benefited greatly from
the inclusion of illustrations of representa-
tive fossils and the two dealing with
ammonoids come particularly to mindin
this regard. The technical guality of the
publication is generally so high that such
few sub-standard features as do occur
have animpact far beyondtheirtrue effect,
the inverted table inthe paper by Arm-
strong and Mamet and the lack of contrast
inthe plates accompanying Braun's article
may be cited in thisregard.

It would be wrong to conclude this
review on a downward turn. Special Paper
18 stands as a worthy memorialto P. 3
Warren. The factual content, the editorial
and technical standards achieved andthe
GAC's pricing policy, which brings the
book within everyone's reach, are all
deserving of the highest praise.

MS received November 2, 1979
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Fossils of Ontario, Part 1:
The Trilobites

By Rolf Ludvigsen

Royal Ontario Museumn Lile Science
Miscellaneous Publications, 1979
$7.50

Reviewed by Alfred C. Lenz
Department of Geology
University of Western Ontario
London, Ontario N6A 587

Royal Ontario Museum has undertaken a
leng range task of updating the more-
than-100 year-old studies of H. A. Nichol-
son on the Paleontology of the Provinge of
Ontario. The strategy isto publish an
updated series of syntheses ot each major
taxonomic group. The present publication
“The Trilobites” isthefirstinthe series and
as such will be the pace-setter for subse-
quent volumes. According to thefore-
word, the level of the publication is
“directed to the student, the collector, the
professional paleontologist, as well asto
the interested person who wishes to be
informed.”

The book begins with a generalized
geological column of formations of south-
ern Ontario and Hudson's Bay lowlands,
and a series of easily usable geoiogical
maps of both regions, a separate one
being devoted to each System andto
Manitoulin Isiand.

The succeeding chapter is devotedtoan
introduction to the trilobites. This section
includes a general discussion of what
comprises atrilobite, a summary of the
geologicrange and generic diversity ofthe
group through time, several good
sketches of trilobites showing all major
skeletal components, a brief discussion of
trilobite eyes, and a short discussion
supported by illustrations, on trilobite
ontogeny and moulting. The chapter
conc¢ludes with a chart showing the
formational distribution of all genera
known in Ontario.

A brief chapter is devoted to early
workers who included trilobites in their
studies, among them Bigsby, Billings.,
Raymond and Wilson. Thoughtfully,
photographs of these four workers
are included.

The main secticn of the book follows,
including a very brief comment on trilobite
families highlighted by a sketch of a
typical representative of each family.
Discussion of thetrilobites is at the
generic level, and is stratigraphically
arranged. Ordovician genra constitute by
far the greatest number, comprising 34
genera. Silurian trilobites and Devonian

tritobites each comprise 14 genera. Des-
criptions of the genera are brief, but
include the salient features, as well as the
names of the species knownin Ontario
and their formational distribution.

The last section of the book comprisesa
glossary of morphotogic terms followed
by an extensive bibliography of 127
references ranging in time from 1824
to 1978.

The book is well written and is easy and
interesting reading, the quality of the
paper and the photographs is first-rate,
and typographical errors are vitually
nonexistent. The hard cover of the book is
attractive with a handsome drawing of the
Silurian trilobite Arctinurus boltoni
(Bigsby).

The book will undoubtedly be of great
interest and use to the student and
amateur, but it is doubtful that it will fulfill
its goal of being of great use or chaltenge
to the professional trilobite worker. This
however is to be expected. | have only one
major criticism; that is | was disappointed
that no mention was made of trilobite
palececology, nor {especially} of trilobite
community studies which have made such
strides in recent years. Thisis especially
puzzling considering the considerable
contributions of the author in this field.
| think both students and amateurs would
find such a section a welcome, interesting
and useful addition.

Allin all | was most impressed withthe
quality of this work, and both ROM and
Rolf Ludvigsen are to be congratulatedfor
afine publication, which at $7.50is a very
good buy.

MS received Cctober 5, 1879

Aspects of Diagenesis

Edited by Peter A. Scholle

and Paul R. Schluger

Society of Economic Paleotologists and
Mineralogists, Special Publication No. 26,
443 pages, 1979.

$15.00U.8.

Reviewed by M. A, Carrigy
Alberta Qil Sands Technology
and Research Authority

9915 - 108 Street

Edmonton, Alberta THK 2G8

The subject matter of this book is very
important for the petroleum geologist but
| doubt that many will have enough
fortitude to read this book from cover to
cover. The volume is well edited and will
be appreciated most by those with a fairly
intimate knowledge and interest in me-
thods of estimating palectemperatures
and the processes of diagenesis.

The Editors have combined the papers
presented at two SEPM symposia spon-
sored by the Eastern and Rocky Mountain
Sections in 1976 and 1977 respectivety.
Part | deals with the methods of deter-
mining palectemperatures and Part Il
with diagenesis as it attects clastic oil
reservoirs.

Part | comprises eight papers on indica-
tors of palectemperature in sedimentary
rocks such as conodont colour, reflec-
tance of vitrinite grains, graphitization of
kerogen, dehydration of clay minerals,
formation of zeolites, fluid inclusions in
quartz overgrowths, fission tracks, and
oxygen isotopes.

Part || has 16 papers on diagenesis
which deal with such diverse topics as,
porosity reduction, lithification, originand
importance of secondary porosity, dia-
genesis in volcanic sandstones, lithic
sandstones, pure quartz sandstones, vitric
and arkosic sandstones, and sediments
deposited in deepwater off-shore bars,
fluvial, deltaic and shailow marine envi-
ronments and coastal dunes.

The writers of these papers discussin
great detail the effects of temperature,
pressure, mineral composition and the
chemistry and movement of the porefluids
on the diagenetic histories of the rocks.
Most of the authors seem to agree that the
first step in the lithification process takes
place near the surface where authigenic
minerals are deposited on or between the
framework grains. Thisresultsinthe
reduction of primary porosity and perme-
ability with temperature and time and
then, as the rock is buried more deeply,
the minerals may start to dissolve creating
secondary porosity and thus new spaceto
trap migrating hydrocarbons.
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The exploration geclogist thus can no
tonger write off strata that have been
deeply buried as potential reservoirs but
must try to decipher the diagenetic history
to see if secondary porosity has been
created. Because the porosity being
created by these processes is not neces-
sarily related to structure or bedding,
petroleum reservoirs could be formed
which are difficult to detect by current
geophysical methods.

In general, the papersin Part| are a
cohesive group and provide a good survey
of the state of the art. The papersinPart ||
are not as cohesive and thisis probably a
reflection of the complexity of thelithifica-
tion processes and our poor understand-
ing of them. it is obvious from reading this
volume that the processes resulting inthe
authigenic deposition and sol ution of
minerals in clastic rocks cannot be ex-
plained by simple PVT analysis. itis clear
from reading this book that the diagenetic
history of clastic rocks is a fascinating
subject, and that much careful petro-
graphy needs to be done before the
physico-chemical parameters controlling
the origin of porosity in sedimentary rocks
can be identified.

To summarize, thisis atough book to
read but it should be on the shelves of all
petroleum geclogists whowant to be
successful infinding the ¢il which could
be reservoired in obscure stratigraphic
traps at great depths.

MS received November 20, 1979

Kimberlites, Diatremes,
and Diamonds: Their
Geology, Petrology, and
Geochemistry (Volume 1).

The Mantie Samples:
Inclusions in Kimberlites
and Other Volcanics
(Volume 2)

Edited by F. R. Boyd and H. Q. A. Meyer
Proceedings of the Sacond International
Kimberlite Conference (Volume 1 and 2).
American Geophysical Union,
Washington, D.C. 20008, 1979

$19.00 U.S. each volume;
20% discount for AGU members

Reviewed by N. T. Arndt
Department of Geological Sciences
Universily of Saskatchewan
Saskatoon, Sask. S7TN QW0

The tirst Internationa! Kimberlite Con-
ference was held in Cape Town, South
Africa, in September, 1973. The confer-
ence, and the resultant Proceedings
Volume (Phys. Chem. Earth., v. 9, 1975)
stimulated a greater interest in kimber-
lites, diamonds and associated rocks, and
it provided, during field trips, a chance for
participants to sample various South
African kimberlite localities.

The impressive results of the research
that followed were presented at the
Second International Kimberlite Confer-
ence, whichwas held in Sante Fe, New
Mexico, in October 1977, and now are
more widely available with the publication
of the conference proceedings that con-
sist of 66 papers in two large volumes
{822 p.). With few exceptions, these
papers describe comprehensive investiga-
tions of various aspects of kimberlites and
related rocks. They contain abundant new
analytical data{including some 250 garnet
analyses and 350 clinopyroxene analyses)
and innavative interpretations or ap-
proaches to petrological or geophysical
problems, some directly applicableto
kimberlites or nodules, and others with
wider application.

The first volume deals with the geology,
petrology and geochemistry of diatremes
and diamonds. It is divided into three
sections: (1) diamonds; (1} kimberlites -
their field relations, mineralogy and pet-
rology, geochemistry, and experimental
studies; and (Il1) diatremes and carbona-
tites. In each section, although there are
some papers of general interest o petrolo-
gists, there are also many that will be of

interest only to those working inthe
specitic field. Inthe first paperin the
section on diamonds (Gurney et al.), the
mineral compositions of ultramaficincius-
tions in diamonds are used as the basis of
a modet for diamond formation: progres-
sive capture of calcium by CO2 7 inan
initial CO,- rich kimberlitic meit results in
the formation of diamond as a phase
cognate with kimberlite. Rarer diamonds
within eclogitic inclusions are interpreted
to have formed independantly and are
thought to be xenocrysts inthe kimberlite,
Other papersin this section deal in an
exhaustive manner with the morphologi-
cal and physical characteristics of dia-
monds and are not veryillumiratingtothe
non-specialist.

Inthe section devotedto kimberlites
there are some papers that amountoniyto
descriptions of newly discovered or pre-
viously undescribed occurrences. Many
other papers, however. should prove
interesting to any petrologist. Hawthorne
et al. describe the geology and discovery
of the Dokolwayo Kimberlite and associ-
ated paleoalluvial diamond deposits, and
use chemical and mineralogical evidence
torelate the alluvial diamonds to the
kimberlite. Skinner and Clements deve-
loped a mineralogical classificaiton of
South African kimberlites, in which they
characterize a kimberlite onthe basis of
the groundmass minerals: diopside, mon-
ticellite, phlogopite, calcite and serpen-
tine. InC. B. Smith et a/.’s comprehensive
description of kimberlites in Colorado and
Wyoming, they relate structure and lithol-
ogy to the depth within a kimberlite
intrusion exposed by erosion. J. V. Smith
et al. analyzed the K, Rb, and Ba composi-
tion of micas in kimberlites to test the role
played by phlogopitein the formation of
hasaltic magmas. They concluded that
phlogopite could be important in the
formation of continental basalts, but that
in the formation of other basalts, more
complex processesinvolving alkalis from
other sources must have operated.

Papers in the geochemistry section
provided useful analytical dataon, for
example, Pb, It and Au abundancies (Paul
et al.} or U abundances (Brookins et al}in
kimberlites, but yielded no startling con-
clusions. Good summaries, and new
experimental data, on the melting behavi-
our of H,0- and CO,- bearing peridotite
and the formation of kimberlitic magmas
are provided by Wyllie, and Eggler and
Wendlandt.

The final section, on diatremes and
carbonatites. contains interesting papers
on emplacement mechanisms (Anderson,
Lorenz} as well as papers onthe geology
and chemistry of individual occurrences.

The second volume deals with “the
mantie sample”: inclusions in kimberlites
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and other volcanics. It contains the
following sections: {I) Geophysics, {Il)
Eclogites and peridotites from kimberlites,
(1) Megacrysts, (1V) Xenoliths from the
Colorado Plateau, (V) Xenoliths from
Basalts and other Volcanics. Its papersfall
intotwo groups: (a) those containing
descriptive material and anlytical data on
xenocliths and megacrysts, which although
useful and perhaps interesting to speciai-
ists, are of little value to the general reader:
(e.g., "firstreported occurrence of nodule-
bearing rocks in southeastern New Eng-
land™) and (b} other papers that deal with
issues and problems of more general
interest. These include the geothermal
gradients deduced from the compositions
of minerals in nodules or xenocrysts, the
ascent velocities of kimberlites, and
evidence of mantle metasomatism and
the role it plays in the formation of

alkalic magmas.

The first two papers, which comprisethe
geophysics section, fall intothe second
group. Inthe first, Jordon has developed a
simple algorithm for estimating the min-
eral compositions, density and seismic
velocities of garnet |herzolites from their
chemical compositions. He uses estimates
of mantle densities to support his earlier-
presented theories on the existence of
compositionally anomalous sub-
continental mantle stabilized by tempera-
ture gradients. A. B. Thompson considers
net-transfer reactions and exchange equi-
libriain the Ca0-AlLO,-MgO-5i0, system
in his discussion of metamorphism ina
model mantle. The latter paper is rather
heavy going but provides atechnigue of
determining whether coexisting nodute
assemblages are related by compositional
differences (and thus could be in equili-
brium) or by P and T differences (andthus
out of equilibrium).

The following secticn contains a
number of interesting papers. Hatton and
Gurney, and Robinson interpret the co-
existence of graphite and diamond in
eclegite nodules to indicate melting or
crystallization at conditions straddling the
graphite-diamond reaction curve. Robin-
son, recognizing from morphological
evidence two generations of diamond
separated by a period of graphite crystalli-
zation, advocates a crystailization path
involving temperature increase at con-
stant pressure. He does not explain how
these conditions might be achieved.

Evidence of mantle metasomatism is
presented by Boettcher ef al., and Clarke.
The former authors propose that the
development of titaniferous phlogopites
and amphiboles in nodules reflects an
introduction of aqueous fluidsrichin Ti, K,
Fe and other elements, which preceded or
played an active role in the formation of
alkali basalts and kimberlites. The quaint

style characteristic of many of Boeltcher's
contributions detracts from the paper:
even a facile examination discloses a
plethora of unusual phrases that are
neither in chorus with, nor consonant with
clear scientific writing. Clarke's paper
describes unusual K-bearing sulphides
that provide further evidence for mantle
metasomatism.

The dynamics of kimberliteintrusion are
discussed by McCallister et al. on the basis
of the thickness of exsolution lamellae in
pyroxenes, and by Mercier on the basis of
the sizes of olivine tablets in annealed
porphyroblastic peridotite nodules. Both
predict rapid ascent velocities {70 km/hrin
Mercier's estimate). Mercier aiso uses
experimentally-derived strain rates to
show that deformation in nodules took
place during the melting event that pro-
duced the host kimberlites.

Other notable papers include the ac-
counts of nodule sulphides by Tsai ef af.;
high-pressure spinels, by Haggerty, hyd-
rous minerals in nodules, by D. Smith and
Helmstaedt and Schulze; and the compre-
hensive description by Danchin of no-
dules in the Precambrian Premier Mine,
which is typical of the better papers of this
typein the volume.

The book is printed using a camera-
ready process which may account for not
only the relatively low price ($19.00 per
volume), but also for the relatively large
number of typographical errors, and the
poor reproduction of some figures. It may
alsorelate to some incorrect table refer-
ences {e.Q., Table lll rather than Table IV,
p. 69}, or uncorrected drafting errors {Fig.
1, p. 83}. There are, however, a number of
grammatical errors that should have been
picked up by the editors or reviewers. We
read, for example, the statementthat “This
criteria . . . may not be entirely equivocal”
when the authors almost certainly mean
“The criterion . .. may not be entirely
unequivocal”, and we put up with the
persistent use of “intrusive” rather than
the noun “intrusion” in some papers -why
must we see the phrase “one or more
intrusives in each area..." in one paper?
But these are quibbles. In general the
editors have done an excellent jobin
producing these volumes, and | have little
hesitation in recommending their pur-
chase by anyoneinterested in kim berlites,
nodules and mantle processes.

MS received November 29, 1979
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Metamorphic Map
of the Canadian Shield

Compiled by J. A. Fraser, W. W. Heywood
andM. A. Mazurski

Map 1475A, Geological Survey of Canada
$2.00

Metamorphismin the
Canadian Shield

Edited by J. A. Fraser and W. W. Heywood
Geological Survey of Canada,

Paper 78-10, 367 p.

$8.00 (Canada), $9.60( Others)

Reviewed by Walter E. Trzcienski, Jr.
Département de Génie minéral
Ecole Polytechnique de Montreal
C.P. 6079, Succursale "A"

Montreal, Canada H3C 3A7

“Metamorphism inthe Canadian Shield” is
a collection of 29 papers presented at a
symposium in Ottawa, Canada, May 5-6,
1977 tomark the publication of the first
metamorphic map of the Canadian Shield.

The map, sold separately from Paper
78-10, is compiled at a scale of 1:3.5
million and represents the work of many
people over a long period of time. The
compilation is rather general and subdi-
vides the metamorphism into the classical
subgreenschist, greenschist, lower am-
phibolite, amghibolite, upper amphibolite
and granulite facies. Neither diagnostic
mineral assemblages nor metamorphic
reactions are given for distinguishing the
metamorphic facies. Where available,
isograds, areas of polymetamorphism,
radiometrically determined ages and
indicator minerals are shown.

The symposium papers are published
according to geological province. There
are seven articles about the Superior
Province, two about the Slave Province,
one about the Bear Province, twelve about
the Churchill Province, two about the
Southern Province and four about the
Grenville Province. Anintroductory article
by W. S. Fyfe outlines some of the goals
and questions that metamorphic petrol-
ogy should address itself to today. Unfor-
tunately too few of the articles arrive at the
address. Many of the articles agree with
Fyfe that the early crust was thinner than
today, and that the metamorphism was of
low to medium pressure. Only the
anorthosite-reiated rocks indicate higher
pressures of metamorphism. As to be
expected for such a gigantic areathe
articles coverage is uneven. For example,
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in the southwest part of the Superior
Province there are five detailed articles
and by comparison, for an equivalent area
in Nouveau Québec thereis one short
article (62 versus 5 Pages). All the articles
give petrographic descriptions of meta-
morphic rocks and many relate the me-
tamorphism to tectonic events through
radiometric data and/or field data.

Ofspecial noteisthe article by P. H.
Thompson on the Slave Province in which
the author presents aninteresting analysis
of erosion events and the resulting distri-
bution of metamorphic intensities. Atso of
note for their detailed and copious petro-
graphic data and analyses are the artictes
by Bailes and McRitchie onthe Kisseynew
Gneiss Belt, Manitoba, Jackson and
Morgan on Baffin and Bylot Islands and
Morey on the Lake Superior Region,
U.S.A.

AsW. F. Fahrig points outin the
Foreward “The symposium volume and
complimentary metamorphic map are
expected to focus the attention of petrolo-
gists on the metamorphic problems of the
Canadian Shield and to result in many
years of fruitful research”. Tothere-
searcher looking for problems this sympo-
sium volumewill certainly act as an
introductory guide.

MS received November 23, 1979

Canadian National Committee for the Scientific
Committee on Oceanic Research (SCOR)

It is proposed to move the International Non-Governmental Scientific
Committee on Oceanic Research (SCOR) Secretariat, currently
housed with the Royal Society in London, England, to Dalhousie
University, in late 1980.

An Executive Secretary will be appointed to attend to all aspects ofthe
day-tc-day administration of SCOR affairs. The Executive Secretary is
directly responsible to the elected officers of SCOR, particularly the
President and Secretary. The position of Executive Secretaryis a
part-time one (probably less than 50%), and will involve some
international travel.

Scientists who may be interested or require further information
regarding terms of reference, tenure, salary, etc. should contact me,
not later than 30 April 1980.

Leo O'Quinn, Secretary,

Canadian Naticnal Committee for SCOR,
240 Sparks Street, 7th Fi. West,

Ottawa, Ontario K1A OE6

Phone (613) 995-5659



