
plications of Detection Theory (part 3) 
includes tasks involving multiple or re- 
peated stimulus presentation, temporal 
structure, and signals of uncertain fre- 
quency. Some of these data are used 
to explicate the notion of the "critical 
band" of the ear. There is a chapter 
on applications to speech recognition. 
The final chapter covers preliminary 
applications to various substantive prob- 
lems bordering on psychophysics, in- 
cluding animal psychophysics, sensory 
physiology, reaction time, time discrim- 
ination, vigilance, attention, subliminal 
perception, and recognition memory. 

The authors' aim of providing a 
source book and a textbook is realized 
in the appendixes, and the problem sets 
(with even a few solutions) at the end 
of the first eight chapters. Appendix 1 
gives the elements and only the ele- 
ments of probability theory required to 
follow the development of statistical 
decision theory. It is compact and ad- 
mirably done. Appendix 2 presents 
some basic concepts of waveform anal- 
ysis. It is quite uneven in level of dif- 
ficulty. Appendix 3 is a compendium 
of techniques both useful and neces- 
sary to supplement the discussion of 
the book. 

Signal Detection and Psychophysics 
is very nearly the most important sin- 
gle monograph on psychophysics pub- 
lished yet in this century. It will be 
and deserves to be widely influential, 
because it is a lucid presentation of 
the not quite revolutionary ideas of the 
new psychophysics. Since this is so, a 
few cautionary words are in order. The 
theory has not been reinterpreted very 
far in terms appropriate to human be- 
havior, being still tightly bound to elec- 
trical systems. A consequence is that 
most applications are mere analogs, or 
are far-fetched, and some depend on 
outrageous assumptions. The ideal-ob- 
server theory is a normative theory 
and could have the effect of delaying 
rather than inducing a search for ac- 
tual mechanisms. Because the human 
observer may and no doubt does intro- 
duce unknown noises, an appropriate 
ideal observer may never be found. 
Few if any serious tests have been 
made of the crucial, almost certainly 
wrong, assumptions that noise and 
signal trials, are independent and that 
sequential effects hardly matter. Data 
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can accept the psychophysical signal- 
detection theory, it is a seminal theory 
and has already revitalized psychophys- 
ics and its applications. It will be seen 
25 years hence as a major influence, if 
only because of having made a clear 
distinction between sensitivity and cri- 
terion. Signal Detection and Psycho- 
physics is an excellent source book and 
is highly recommended for use as a 
text, though it is far more than a text- 
book. 

EDWARD C. CARTERETTE 

Department of Psychology, 
University of California, Los Angeles 

Hepaticology 
The Hepaticae and Anthocerotae of North 
America-East of the Hundredth Merid- 
ian. Vol. 1. RUDOLF M. SCHUSTER. Colum- 
bia University Press, New York, 1966. 
822 pp., illus. $20. 

Rudolph Schuster's latest contribu- 
tion to hepaticology is indeed impres- 
sive in its dimensions, and the abund- 
ant illustrations are very well executed. 
The bibliography is extensive, and the 
historical outline is interesting and in- 
structive. Unfortunately, the quality of 
the work progressively deteriorates af- 
ter the historical outline until, in the 
systematic section, the text has become 
so encumbered with technical errors, 
both of omission and of commission, 
as to render it of little value. 

The extensive coverage of evolution 
in the Hepaticae is included under 
seven subheadings in four chapters and 
involves much redundancy and numer- 
ous cross-references. This material is 
notably slanted in favor of the author's 
concepts. A misleading footnote on page 
xi notwithstanding, the bibliography 
contains references through 1965 and 
the text itself contains abundant refer- 
ences up to and including 1966. Such 
important works as those of Church 
(1919), Fulford (1951, 1964, 1965), 
Proskauer (1960), and Mehra (1957), 
however, are given irrelevant or mere- 
ly incidental mention or none at all. 

Little of the adequately documented 
material included in the voluminous 
section on morphology will be new to 
the professional, while much of it is 
badly confused and contains numerous, 
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material included in the voluminous 
section on morphology will be new to 
the professional, while much of it is 
badly confused and contains numerous, 
often startling errors. The poor quality 
of the writing, coupled with the au- 
thor's repeated allusions to exotic 
genera and species and the frequent 
untranslated quotations from German, 
Latin, and French sources, will quick- 
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ly discourage the casually interested 
professional as well as the beginning 
student. 

The final section of the book, de- 
voted to systematics, is poorly organ- 
ized and written, and established rules 
of nomenclature are disregarded. For 
example, pages 726-37 are devoted to 
an elaborate discussion of the genus 
Lophochaete Schust (December 1960). 
This name exists only as a synonym 
of the genus Pseudolepicolea Fulford 
& Taylor (February 1960). 

In conclusion, I must say that the 
nonspecialist will find little of value 
in this book aside, possibly, from the 
illustrations, while the experienced 
professional will have need for it mere- 
ly in the interest of documentation. 
Finally, in view of the quality of the 
text and the fact that the National 
Science Foundation "undertook most 
of the cost of publication" (p. x), I 
consider the price of the book to be 
exorbitant. 

RAYMOND E. HATCHER 

Department of Botany, 
University of Wisconsin, Milwaukee 

Extracellular Fluids 

Brain Tissue Electrolytes. A. VAN HARRE- 
VELD. Butterworth, Washington, D.C., 
1966. 183 pp., illus. $7.95. 

This small volume deals with an 
extensive and widely scattered litera- 
ture on a subject that has generated 
considerable interest and controversy 
during the past decade. Because Van 
Harreveld has been an imaginative and 
resourceful contributor to investigations 
of the composition and volume 
of extracellular fluid his book is of 
special interest. A most useful aspect 
of the book is the discussion of speci- 
fic impedance of central nervous tis- 
sue and its relationship to the phenom- 
enon of spreading depression, and 
of the relationship between tissue resis- 
tance and the size of the extracellular 
fluid compartment. It was these ques- 
tions that initially stimulated Van Har- 
reveld's interest in the general subject 
of brain electrolytes. His discussion 
leads to a description of the work he 
has done, using histochemical methods, 
on the anatomical locus of chloride and 
the movement of this ion to an in- 
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substitution in the central nervous sys- 
tem and his finding of greater extracel- 
lular distances in normal tissue, especi- 
ally in unmyelinated axon fields. The 
book also deals with the extensive lit- 
erature on experimental studies using 
"extracellular" indicators, although the 
most recent studies defining the "sink" 
effect of cerebrospinal fluid on the 
steady-state concentration of certain 
substances in brain have not been in- 
cluded. This is the natural hazard of 
publication in a rapidly evolving field. 

It was a pleasure to read Van Har- 
reveld's lucid account of this intrigu- 
ing biological subject. It is particularly 
useful to have his own work brought 
together in a single volume and to 
have his concise, personal synthesis of 
the current status of the problem of 
the magnitude of the extracellular com- 
partment of the central nervous system. 

CHARLES F. BARLOW 
Children's Hospital, 
Boston, Massachusetts 

Analyses of Materials 

Archeological Chemistry. Papers presented 
at a symposium held in Atlantic City, N.J., 
September 1962, sponsored by the Divi- 
sion of History of Chemistry, American 
Chemical Society. MARTIN LEVEY, Ed. 
University of Pennsylvania Press, Phila- 
delphia, 1967. 365 pp., illus. $8.50. 

Although this reviewer ordinarily 
takes a dim view of books made from 
"proceedings" because of their miscel- 
laneous content and their uneven quali- 
ty, he must admit that this selection 
contains much information that is use- 
ful. The authors are persons well 
known within this small field; most of 
the authors, who include industrial 
chemists, college professors, and re- 
search scientists, pursue archeological 
chemistry as a subordinate occupation, 
but some are museum staff members 
and conservators. Because many are 
well known to the reviewer he would 
like to mention all by name and sub- 
ject, but regrettably this is impossible 
within the confines of this review. 
Collectively the papers illustrate how 
well modern analytical techniques, both 
chemical and physical, can assist in the 
full interpretation of the material cul- 
tures of the ancients. Nearly the whole 
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well modern analytical techniques, both 
chemical and physical, can assist in the 
full interpretation of the material cul- 
tures of the ancients. Nearly the whole 
range of modern techniques is em- 
ployed. In the lead paper it is told 
how infrared spectrophotometric analy- 
sis made possible the identification of 
dyes used on 1800-year-old woolen tex- 
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tiles recovered from caves in the Judean 
desert. There are two papers on an- 
cient glass, one reporting many wet 
chemical analyses on glass from central 
Asia, the other giving spectrochemical 
analyses on early glass objects from 
the Middle East, that lead to conclu- 
sions about raw materials of glass 
manufacture, including colorants and 

opacifiers. There are eight papers that 
deal primarily with metals; they show 
how wet chemical analysis, x-ray 
fluorescence spectrophotometry, x-ray 
diffraction, electron microbeam probe 
analysis, radiography, metallography, 
and even hardness testing can all con- 
tribute to knowledge of how the an- 
cients won and worked metals. One 
paper deals with cement mortars of 
Poland, another with ceramics of In- 
dia, and finally there is one on the pig- 
ments, natural and artificial, used over 
a span of 2000 years by painters of 

Japan. 
This fine collection of reports, useful 

as it is, brings to focus a matter that 
has long disturbed the reviewer. Chem- 
ists for well over a hundred years have 

published many hundreds, even thou- 
sands of quantitative chemical analyses 
made on ancient objects of all kinds. 
Unfortunately, many of these are of 
limited value, or have no value at all, 
because of failure to describe the exact 

provenance or source of the objects, 
to describe their condition, or even to 
illustrate them. More seriously, the 
analyst often has not troubled to men- 
tion the method of sampling, the size 
of the sample taken, or the method 
of analysis (although this can often 
be inferred from the data or the con- 
text). In spectrochemical analysis there 
is often failure to mention limits of 
detection or elements sought and not 
found. Seldom is mention made of the 

accuracy claimed. Averages of multiple 
analyses are sometimes listed without 

giving the range of the data averaged; 
hence the data are not statistically 
meaningful. The result is that many 
times the analytical data of different 
investigators, even where they employ 
the same general method, cannot be 
compared. These oversights not only 
annoy later investigators who want to 
make use of the data but, more seri- 
ously, they lead archeologists or other 
nonprofessional users of the data into 
pitfalls. The latter are inclined to be- 
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deal primarily with metals; they show 
how wet chemical analysis, x-ray 
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diffraction, electron microbeam probe 
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and even hardness testing can all con- 
tribute to knowledge of how the an- 
cients won and worked metals. One 
paper deals with cement mortars of 
Poland, another with ceramics of In- 
dia, and finally there is one on the pig- 
ments, natural and artificial, used over 
a span of 2000 years by painters of 
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This fine collection of reports, useful 

as it is, brings to focus a matter that 
has long disturbed the reviewer. Chem- 
ists for well over a hundred years have 

published many hundreds, even thou- 
sands of quantitative chemical analyses 
made on ancient objects of all kinds. 
Unfortunately, many of these are of 
limited value, or have no value at all, 
because of failure to describe the exact 

provenance or source of the objects, 
to describe their condition, or even to 
illustrate them. More seriously, the 
analyst often has not troubled to men- 
tion the method of sampling, the size 
of the sample taken, or the method 
of analysis (although this can often 
be inferred from the data or the con- 
text). In spectrochemical analysis there 
is often failure to mention limits of 
detection or elements sought and not 
found. Seldom is mention made of the 

accuracy claimed. Averages of multiple 
analyses are sometimes listed without 

giving the range of the data averaged; 
hence the data are not statistically 
meaningful. The result is that many 
times the analytical data of different 
investigators, even where they employ 
the same general method, cannot be 
compared. These oversights not only 
annoy later investigators who want to 
make use of the data but, more seri- 
ously, they lead archeologists or other 
nonprofessional users of the data into 
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analytical chemist speaks of his find- 
ings as an "estimate." If the arche- 

ologists were better acquainted with in- 
direct methods of analysis based on 
"standards" they would accept analyti- 
cal findings with more reserve. 

Among the papers in this book near- 

ly all the sins possible in reporting 
analytical data are illustrated. (The pa- 
per of Sayre and Smith on glass analy- 
sis is an exception.) Editors must share 
some of the blame. They should recog- 
nize such deficiencies and require of 
authors additional detailed informa- 
tion about procedures. Among these 

papers a few short footnotes could 
have provided all the missing informa- 
tion. Let us suggest that the next sym- 
posium on archeological chemistry 
choose as its theme "The Presentation 
and Interpretation of Analytical Data 
in Archeological Chemistry." 
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Freer Gallery of Art, Washington, D.C. 
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F-Centers in Alkali Halides. Solid State 
Physics, Supplement 8. JORDAN J. MARK- 
HAM. Academic Press, New York, 1966. 
412 pp., illus. $16. 

More than a century ago Kirchoff 
and Bunsen, each of whom was much 
better known for other things, found 
that ordinary salt took on a beautiful 
color when heated in sodium vapor. 
Pohl, who at Gottingen in the '20's and 
'30's saw the connection between Bun- 
sen's coloration and the electronic prop- 
erties of photoconductors and phos- 
phors and fathered a whole new field 
of research, named the principal col- 
ored species the Farbenzentrum, or "F 
center." Thanks to magnetic resonance 
we now know that this center is just 
an electron trapped in a negative-ion 
vacancy. 

Even in this age of specialization, it 
is not often that one comes across a 
book so unabashedly specialized as 
Markham's F-Centers in Alkali Halides. 

Although the number of known color 
centers is now well over 20 and the F 
center has many interconnections with 
the others, Markham sticks to his title 
and concerns himself primarily with 
what an F center is, rather than with 

processes in which F centers are in- 
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centers are made from F centers and 
impurity atoms, or to inform themselves 
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