
bad enough that no honest reporting 
could have disguised it. The public does 
recognize that some problems are diffi- 
cult to solve and perhaps beyond the 
capacity even of the best leaders. And, 
though the reservoir of confidence in 
institutions remains high, it is more vul- 
nerable to major crisis than ever before 
in this century. 

Any book containing the range of ma- 
terial to be found here would be worthy 
of some note. This volume, however, 
integrates the material with imagination 
and insight. It is a richly drawn general 
portrait of American attitudes, and it 
contains much information of practical 
interest to the leaders of American insti- 
tutions as well as of general interest to 
the public. 

WILLIAM R. KEECH 
Department of Political Science, 
University of North Carolina, 
Chapel Hill 27514 

Acidic Deposition in Forests 

Effects of Accumulation of Air Pollutants in 
Forest Ecosystems. B. ULRICH and J. 
PANKRATH, Eds. Reidel, Boston, 1983 (dis- 
tributor, Kluwer Boston, Hingham, Mass.). 
xviii, 389 pp., illus. $58.50. From a workshop, 
Gottingen, Germany, May 1982. 

On the basis of available evidence 
concerning known and potential effects 
of air pollutants, ozone and heavy metals 
are judged to be the most important 
wide-area pollutants deposited in forests 
in the temperate latitudes. In nature, 
forest ecosystems may be exposed to 
more than one contaminant concurrently 
or sequentially. Interactive influences of 
multiple pollutants may be extremely 
important. 

Acidic and acidifying materials result- 
ing from a variety of human activities, 
particularly combustion of fossil fuels, 
are regional contaminants similar to 
ozone and heavy metals. Qur history of 
research with acidic deposition is much 
shorter than that with the latter pollut- 
ants, however, and our understanding of 
its effects on forest ecosystems is much 
less complete. 

This volume is useful, for it presents 
the perspectives of European scientists 
on the effects of deposition of acidic 
materials and, to a much lesser extent, 
heavy metals, on forest ecosystems. The 
book consists of 30 papers presented at a 
workshop, 28 of which are authored by 
Europeans (two are by Canadians). 
Twenty papers are by West Germans, 
nine of them by authors from the Univer- 

sity of Gottingen. Bernhard Ulrich is the 
author or coauthor of four of the papers. 

In an introductory paper, Ulrich pre- 
sents a thorough discussion of his hy- 
pothesis that the wet and dry deposition 
and accumulation of anthropogenically 
produced acidic and acidifying sub- 
stances from the atmosphere in forest 
ecosystems ultimately result in soil acidi- 
fication, increased soil leaching, and alu- 
minum or trace metal toxicity to tree 
roots or other elements of the soil biota. 
Ulrich proposes that soil is acidified be- 
yond natural tendencies owing to disrup- 
tion by air contaminants of decomposi- 
tion processes and ion cycles within for- 
est ecosystems. He proposes that cation 
leaching is increased owing to excess 
nitrate and sulfate ions in the soil as a 
result of atmospheric input. He proposes 
that the potential for aluminum-induced 
root or mycorrhizal toxicity is high when 
the ratio of calcium to aluminum in the 
soil drops below 1 in soils with a pH of 
less than 4. 

The volume is divided into five sec- 
tions, on the deposition and storage of 
atmospheric inputs, hydrogen ion 
dynamics and nutrient cycling, and the 
effects of atmospheric inputs on soil 
chemistry, soil biota, and forest trees. In 
large measure, most papers provide ad- 
ditional perspective or evidence bearing 
on the Ulrich hypothesis. The papers in 
section 1 provide quantitative data on 
the deposition of acidic materials and 
heavy metals to selected German forests 
(four papers) and a Swedish forest (one 
paper). In section 2, a paper by Nillson 
concludes that evidence of acidification 
of Swedish forest soils by atmospheric 
deposition is not available. In section 3, 
a paper by Matzner provides elemental 
flux rates for four German forest ecosys- 
tems. A paper by Morrison provides 
important lysimeter evidence of leaching 
of nutrient cations and trace metals. Pa- 
pers by Abrahamsen and Skeffington do 
not support the hypothesis concerning 
aluminum toxicity. In section 5, several 
authors (Keller, Wentzel, Fliihler, Ath- 
ari and Kramer, Rehfuess et al., Bauch) 
correctly stress the importance of the 
asymptomatic response of forest trees to 
air pollution stress and emphasize the 
importance of examining air quality im- 
pacts on tree growth rates. Tomlinson 
attempts to relate North American red 
spruce morbidity and mortality to U1- 
rich's hypothesis. 

In summary, the view that acid deposi- 
tion may enhance soil leaching in certain 
forest ecosystems has been strengthened 
by this volume, as has the view that 
there is not sufficient evidence to sup- 
port the hypothesis that widespread soil 

acidification and aluminum toxicity in 
forest ecosystems result from atmo- 
spheric deposition. The book provides 
valuable clarification of and perspective 
on the Ulrich hypothesis. 

The book suffers from lack of editorial 
consistency. The papers, literature cita- 
tions, and reference lists are very vari- 
able in format. The printing is of only 
moderate quality, and there are numer- 
ous typographical errors. The book will 
be of interest to air pollution specialists 
and research scientists. 

WILLIAM H. SMITH 
School of Forestry and Environmental 
Studies, Yale University, 
New Haven, Connecticut 06511 

Thermometry 

Temperature. T.  J .  QUINN. Academic Press, 
New York, 1983, x ,  416 pp., illus. $58. Mono- 
graphs in Physical Measurement. 

T. J. Quinn is eminently qualified to 
write a book intended "to give a compre- 
hensive account of the principles of ther- 
mometry over the range 0.5 K to about 
3000 K." In the opinion of this reader, 
Quinn has succeeded rather well in this 
endeavor. 

The book contains chapters on the 
definition of temperature, temperature 
scales, primary and secondary thermom- 
etry, fixed points, resistance thermome- 
try, thermocouple thermometers, radia- 
tion thermometry, and liquid-in-glass 
thermometers. Many chapters contain 
brief historical summaries that provide a 
useful perspective without being dis- 
tracting. The physical principles used for 
thermometry are discussed in consider- 
able detail, and the reader is carefully 
directed to the literature for the remain- 
der. Significant advances in the past 20 
years in the application of these princi- 
ples are fully described. An appendix 
includes the text of the present interna- 
tional temperature scale, skeleton tables 
for thermocouples, and interpolation 
equations for ipdustrial platinum resis- 
tors and thermocouples. A useful index 
completes the book. 

The book offers a modern perspective 
on the degree of accuracy of temperature 
scales and the physical principles used to 
obtain the scales. Temperature scales 
are in a continuous process of evaluation 
and evolve gradually to greater accura- 
cy. The reader of this book will have a 
fiqm understanding of the basis for the 
next temperature scale, contemplated 
for the late 1980's. Since the book em- 
phasizes the physical basis of thermome- 
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