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BOOK REVIEWS 

Quaternary Dating Methods.  William C. 
Mahaney (Editor). Developments in Pale- 
ontology and Stratigraphy, 7. Elsevier 
Science Publishers B.V., Amsterdam-- 
Oxford--New York, N.Y., 1984, 432 pp. 
xvi + 431 pp., US$ 75.00 (U.S.A. and 
Canada)/Dfl. 195.00 (rest of the world), 
ISBN: 0-444-42392-3 (hardback). 

Dating of geological materials and events 
has become a concern of interdisciplinary 
research in the earth sciences. This book con- 
taining the proceedings of a symposium held 
at York University, Ontario, Canada, contains 
25 papers on absolute and relative dating 
methods and the combination of  various dat- 
ing techniques exemplified in various case 
histories. One chapter was dedicated to the 
panel discussion. 

When foiling through the book for the first 
time it struck me most how involved an inter- 
disciplinary approach has become in dating 
methods and their application. However, 
" t ime at a glance" for geoscientists may not  
be used as a superscript for this volume. The 
Editor deserves high credit for assembling 
such a comprehensive series of papers and for 
tayloring them for the use of geologists, sedi- 
mentologists, paleontologists and geophysi- 
cists. They all will find this book extremely 
useful. 

The contributing authors offer critical 
reviews of the status in their respective field 
of interest. The questions that  may demand 
future investigations are clearly defined. A, 
not  very extensive, index (2.25 pages long!) 
at the end of the volume will be appreciated 
by many readers. Nevertheless the headings of 
each chapter together with the abstracts may 
serve as an adequate guide too. 

The topics treated can be grouped into 
three. The first group on absolute dating tech- 
niques will be probably of prime interest for a 
wider group of readers. 

The first article, Radiocarbon Dating: 

Some Problems and Potential Developments 
(J. Terasmae), gives an excellent review of this 
classical method,  its limitations, technical im- 
provements and potential developments. The 
Author fully appreciates the role this method 
has gained as a standard method during the 
last ten years. 

The technical side of radiometric dating is 
stressed in the paper on Radioisotope Detec- 
tion and Dating with Particle Accelerators 
(J.C. Rucklidge). The use of a Van de Graaff 
tandem accelerator as molecule disintegrator 
is discussed with special reference to carbon- 
14, beryllium-10, chlorine-36, aluminium-26 
and iodine-129. The experiments presented 
have mainly exploratory nature. Ultrasensi- 
tive analysis of ultra-low levels of activity is 
the most interesting aspect of this modern 
method.  

Uranium-Series Dating of Quaternary De- 
posits (H. Schwarcz and M. Gascoyne) is a 
chapter that  furnishes the reader with its 
application on travertines and speleothems, 
lacustrine limestones, calcrete and pedo- 
genic carbonates, organic deposits (shell 
material), detrital sediments, and volcanic 
rocks. 

The problem of sealevel fluctuations and 
their dating is assessed in: Uranium-Series 
Dating and the History of Sealevel (Ch.E. 
Stearns). There seems to be good hope that  
molluscan data are not  notoriously unreliable. 
The question of how "open"  or how "closed" 
the diagnetic system has been is tackled here 
again. 

The Applicability of 4°Ar/39Ar-Dating to 
Young Volcanics (C.M. Hale and D. York) 
explains the principles of this method and its 
advantages and disadvantages are critically 
assessed. The paper includes a brief case his- 
tory on olivine in basalt. 

The following paper on Lead-210 Dating of 
Sediments from some Northern Ontario Lakes 
(R.W. Durham and S.R. Joshi) evaluates the 
utility of this technique in fourteen sediment 
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cores extracted from twelve small lakes. They 
have been used for calculations of the sedi- 
mentat ion rates. Modern concepts in early 
diagenesis which play a role in redistribution 
of the isotopes after deposition, such as flux 
rates at the sediment surface, and adsorption 
on particulate matter  are also considered in 
the interpretations. 

Routine age determination by Fission- 
Track Dating (N. Naeser and Ch.W. Naeser) 
and how it is done is the aim of the following 
paper. Volcanic ash and archeological material, 
tektites impact glass, and natural clinker are 
the materials that  are being used. 

During the last ten years paleomagnetic 
characterization of rocks, sediments and arti- 
facts has offered the possibility of  dating 
beyond the range of radiocarbon dating. This 
is demonstrated well in Using Paleomagnetic 
Remanence and Magnetic Susceptibility Data 
for the Differentiation, Relative Correlation 
and Absolute Dating of Quaternary Sediments 
(R.W. Barendregt). Validity of  the method as 
an absolute and relative dating method is 
demonstrated.  Complementary to this article 
is the next one on Paleomagnetic Dating of  
Quaternary Sediments: A review (M. Stupavs- 
ky and C.P. Gravenor). Cases from various 
marine and non-marine sections are presented. 

The Present Status of Obsidian Hydrat ion 
Dating (F. Trembour and I. Friedman) deals 
with a method that  requires measuring of 
hydrat ion thickness, i.e. depth of  penetration 
into the obsidian grain, and rate of hydrat ion 
to be known. The immense time frame over 
which this absolute dating technique works 
makes this paper a key note. 

The use of thermoluminescence in dating 
of quartz particles, in the 100--140-pm and 
40--70-pm sizes and polymineralic fine-grained 
silts (4--11 pro) is explained in: Thermo- 
luminescence Dating of Quaternary Sedi- 
ments (L. Lamothe,  A. Dreimanis, M. Moren- 
cy and A. Raukas). 

An article on: Relative and Absolute Dat- 
ing of Quaternary Molluscs with Amino-Acid 
Racemization: Evaluation, Application, and 
Questions (J.F. Wehmiller) covers a technique 

that  may be specially applied to skeletal 
carbonate material. The progress of racemiza- 
tion of originally " lef t"-handed amino acids 
(L-aminoacids) towards a balance between 
L-aminoacids and "right"-handed ones during 
diagenesis of mollusc shells is the basic 
principle of this method. The extended appli- 
cation to wood material consequently follows 
in the next paper on Utilizing Wood in Amino 
Acid Dating (N.W. Rutter  and R.J. Crawford). 
The D/L ratios of aspartic acids in woods 
were used for correlation, relative age deter- 
minations, and absolute age. 

Classic and well known is the technique of 
tree-ring dating. According to the authors of 
this contribution: Tree-Ring Dating in Canada 
and the Northwestern U.S. (M.L. Parker, L.A. 
Josza, S.G. Johnson and P.A. Bramhall), it is 
now possible to attain better dendrochrono- 
logical data from high-latitude sites that  gen- 
erally are considered to produce poorer data 
than do semi-arid sites. X-ray densitometry 
and computerized cross-dating for matching 
tree-ring patterns are offered as new proces- 
sing techniques. They have been applied to 
date archeological sites, drif twood accumula- 
tions in glacial lakes, driftwood on raised 
beaches, rates of accumulation, flooding, ice- 
jamming and forest fires. 

The define of absolute dating methods is 
closed by Development and Application of a 
Lichenometric Dating Curve, Brooks Range, 
Alaska (P.E. Calkin and J.M. Ellis). The meth- 
od is based upon the general assumption that  
colonization of a rock by lichens occurs short- 
ly after deposition, in this case by a glacier, 
and that  the lichens grow with a predictable 
pattern as a function of time. Ages of several 
thousands of years (probably ages up to 9000 
years) may be reached. Dating is both,  relative 
and absolute. 

The following four papers on relative dat- 
ing give outlines on the use of landform 
characteristics, hill slope characteristics, sur- 
face soils and paleosols, pollen and vertebrate 
fossils. In the first paper by D.R. Coates the 
role of Landforms and Landscapes as Meas- 
ures of Relative Time is described. The con- 



t r ibution is written in a rather broad style, 
which, in my opinion, makes it even more 
useful for the non-geomorphologist  reader. 
The renewed interest geomorphology gained 
in particular with respect to environmental 
affairs probably deserves this extensiveness. 
Exemplifying geomorphic indicators depicted 
and quantified are landform size, hillslope 
steepness, hilltop shape and landscape fabrics. 
The constraints of  the system are lucidly 
explained. 

Relative soil dating involves simultaneous 
consideration of soil age and soil genesis. Both 
aspects become clear in the next  paper on 
Relative Dating of Soils and Paleosols (W.J. 
Vreeken). The examples mentioned clearly 
indicate that stratigraphically supported data 
for the environmental significance of  the soil 
in question must be established first. Relative 
dating engulfs combination of  the principle 
of  superposition with the principle of cross- 
cutting relationships. 

The third "classical" dating method  in- 
cluded in this issue is represented in the 
article on Dating with Pollen: Methodology,  
Applications, Limitations (A.M. Davis). The 
title is self-explanatory in its brevity. The 
reader is informed on the phenomenon,  and 
the data yield supplementary to the 14C deter- 
minations is critically assessed as well as the 
biological, environmental,  and geological con- 
straints to the interpretation of  the figures 
gained. 

The last article in this row on relative 
(single method)  dating is dealing with Mam- 
moths, Bison and Time in North America 
(C.R. Harington). It treats the use of enamel 
plates, size of  horn cores of  mammals, and of  
mammal assemblages in relative dating. This 
is being done for the special case of  North 
America during the last 12,000 years and 
slightly older. 

The third group of  papers reveals how the 
combinat ion of  multiple criteria (relative ones 
or absolute and relative together) may im- 
prove the versatility of the tools. The cases 
deal with different areas, materials, sequences 
and age ranks. Glacial tills and paleosols are 
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treated as well as lake sediments. It is believed 
to be practical to recall here the titles of  the 
articles and to summarize briefly which meth- 
ods have been successfully combined. 

Field Use of  Macrofeatures for Correlating 
Tills and Estimating their Age (A. MacS. 
Stalker): Compaction,  fraction pattern, col- 
our, deformation,  columnar structure, served 
as a basis for correlation from section to sec- 
tion. The features may be also used for check- 
ing of  dating with other  methods.  

Evaluation of Relative Pedostratigraphic 
Dating Methods. With Special Reference to 
Quaternary Successions Overlying Weathered 
Platform Material (Ch.W. Finkl, Jr.); Com- 
bines pedological features and soil fabric 
analysis, i.e. different lithostratigraphic prin- 
ciples. 

Dating Methods Applicable to Date Glacial 
Deposits of  the Lake Agassiz Basin, Manitoba 
(R.W. Klassen): A radiochronology based 
upon data from wood,  shells, peat, gyttia and 
bone. Reliability of radiocarbon data is check- 
ed by stratigraphic position of  the deposits. 
Other dating methods  that  have been taken 
into account  are sedimentation rates, pebble 
roundness, and rate of  ice retreat. 

The Quaternary Successions in the Rio 
Blanco Basin, Cordon de La Plata, Mendoza 
Province, Argentina: An Application of multi- 
ple Relative Dating Techniques (W.J. Wayne) 
relates dating to erosional modification, 
weathering processes, landform morphology 
manifesting in morphostrat igraphy (a term 
newly coined to me, not  to be found in the 
Glossary of Geological Terms). Multiple ex- 
posure, surface weathering, subsurface weath- 
ering, quartz grain surface textures, biotic 
cover (the lichen-growth technique again!) 
gave further evidence. 

A condensation of  the problematic sides in 
relative and absolute dating is found in the 
last but  one paper that  contains remarks from 
the panel discussion. It becomes obvious that  
the basis of all dating unvariably is the use of  
normal geological principles of stratigraphy 
and superposition. Senseful application of  the 
well-established methods together with tech- 
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nically highly advanced absolute dating will 
certainly re-enforce faith in the data yielded. 
Interestingly one of  the participants in the 
panel (D. Coates) pointed to environmental 
and economic applications which were not  
further treated during the symposium. Quater- 
nary Stratigraphy of Coastal Bluffs of Lake 
Ontario East of  Oshara (I.P. Martini, M.E. 
Brookfield and Q.H.J. Gwyn), the last con- 
tribution, is a discussion of the sequences 
visited at the end of the symposium. 

Because so much information is concen- 
trated into each paper this book will not  be 
subject to casual reading. The figures and 
tables are clear and large. This makes them 
easily to assimilate. The sparse photographs 
are very informative and their reproduction is 
excellent. In summary, a well-executed 
volume, although no bargain for a typed offset 
print, which will be often referred to. At least I 
would oblige scientists who want to plunge 
into dating studies to read it thoroughly.  This 
is: Proceedings of a Symposium made acces- 
sible at its best. 

E. NICKEL (Utrecht) 

An Introduction to the Physics and Chemistry 
of Petroleum. Robert  Richard Francis 
Kinghorn. John Wiley & Sons, Ltd., Chi- 
chester, 1983, xv + 420 pp., 33 tabs., 147 
figs., UK £19.50 (hardcover). 

Kinghorn's tex tbook at tempts to combine 
in one volume basic information on the chem- 
ical and physical properties of petroleum, the 
organic geochemistry of hydrocarbon genera- 
tion, migration and accumulation, and the 
properties of reservoir rocks and oilfield 
waters. It is designed for undergraduate and 
postgraduate geology students as well as for 
young geologists entering oil companies. It 
is mainly based on the Author 's  teaching ex- 
perience at the Department of Geology of the 
Imperial College in London.  

The first chapter, Introduct ion and Basic 
Concepts, briefly outlines some principles of 

organic chemistry. A description of the struc- 
tures of atoms and molecules is followed by a 
discussion of various chemical compound 
types and a somewhat outdated explanation 
of optical activity which neglects modern 
aspects of stereochemistry that  are particular- 
ly relevant to biological marker geochemistry. 

The second chapter describes the composi- 
tion of Oilfield Brines. Classical wet chemical 
methods for the determination of dissolved 
cations and anions are presented in great de- 
tail. A number of classification schemes for 
oilfield brines are discussed. The section on 
the importance of oilfield water analysis gives 
the false impression that  hydrocarbon migra- 
tion and accumulation mainly occurs by dis- 
solution in and release from compaction 
water. 

The Nature of Petroleum is covered by a 
summary of the types of chemical compounds 
occurring in petroleum and their relative im- 
portance in different kinds of hydrocarbon 
occurrences and distillation fractions. The rest 
of the chapter is devoted to physical and 
chemical classification systems for petroleum 
and a discussion of its physical properties. 

A short chapter (19 pages) deals with 
Physical Properties of Reservoir Rocks and 
concentrates on porosity and permeability 
measurements. The chapter on Hydrocarbon 
Thermodynamics appears to be mainly an 
excerpt of Burcik's {1957) monograph on 
properties of petroleum reservoir fluids. The 
effects of pressure, temperature and volume 
are demonstrated in phase diagrams for dif- 
ferent hydrocarbon systems. 

The remaining chapters 6--10 (240 pp.} 
deal with the organic geochemical aspects of 
hydrocarbon generation, migration and ac- 
cumulation. Kerogen Formation and Diagene- 
sis includes a description of different deposi- 
tional environments. A discussion of Factors 
and Processes in Petroleum Formation is fol- 
lowed by a chapter on Petroleum Alteration 
and Migration. Surface and subsurface ex- 
ploration strategies, plus an overview of analy- 
tical techniques in organic geochemistry, are 
major topics in the chapter on Applied Or- 


