
William Beaumont chair, named after the 
farmer's son, at the University of Michigan, 
has written an account of the subject that 
anyone who is interested in  its past-or its 
future-should read. The story is rooted in 
the first piece of good Yankee science and is 
told in a way that conveys the rhythm and 
the motivation of the work of the next 
century and a half. 

This is not a chatty book. The history 
here is all science. loaded with information. 
well referenced, and written with a critical 
eve on the evolution of methods. The book 
is nonetheless warm and deeply human in 
its appreciation of the contributions of in- 
dividual scientists. 

T o  those acquainted with Davenport's 
own work it should come as no sur~rise that 
the account of the secretion of hydrochloric 
acid is his first, longest, and perhaps most 
interesting chapter. He moves quickly 
through the discovery that hydrochloric 
acid is the secretory product of the gastric 
mucosa, reminding us that no less a physi- 
oloeist than Claude Bernard had concluded - 
that lactic acid was responsible for gastric 
acidity, and lingers just long enough on  
studies in  which indicator dyes were used to 
establish that the acid is formed in the 
canaliculi of parietal cells. He then leads us 
through the development of concepts and 
methods that determined the concentration 
of acid in gastric juice. 

In this regard Davenport notes that "by 
1975, few gastroenterologists were paying 
much attention to the concentration of 
acid in  gastric juice." This is certainly the 
case today; in  recent years the majority of 
patients referred to me by gastroenterolo- 
gists for management of Zollinger-Ellison 
syndrome, a condition in  which gastrin- 
secreting tumors cause colossal hypersecre- 
tion of hydrochloric acid, have been found 
to be unable to secrete anv acid at all. A t  
the same time the use of medications 
meant to neutralize or suppress gastric acid 
secretion has created a business yielding 
more than $4 billion in  drug profits each 
year. A bit more of a physiological ap- 
proach, the measurement of acid secretory 
rates or just the determination of the pH of 
gastric juice, would save some patients 
costly treatments, tests, and even explor- 
atory surgery. 

Davenport describes other people's 
work with care and precision throughout 
the book, but when he turns to the mech- 
anism of acid secretion the account warms 
up. In these passages the strong voice of a 
master sets out issues, methods, and con- 
clusions without either self-importance or 
false modesty. In his first chapter he 
writes, for instance, "My demonstration in 
1938-1939 that carbonic anhydrase is pre- 
sent in high concentration in  parietal cells 
is important not because it permitted spec- 
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ulation that hydration of carbon dioxide is 
the source of secreted hydrogen ions, but 
because it was the first fragment of evi- 
dence concerning the biochemical consti- 
tution of the cells." In tracing the course 
of his work with inhibitors of carbonic 
anhydrase activity he points out that some 
of his assumptions and arguments were 
"ludicrously wrong," always allowing us to 
see the line of the field developing. Wise- 
ly, he ushers the reader just beyond 1975 
in mentioning crucial studies of the H +  
pump published by George Sachs in  1976 
and 1978, introducing concepts that have 
dominated the field to the present. 

Subsequent chapters cover in a similar 
style studies of pepsins and pepsinogens, 
mucus and cell renewal, reflex control of 
gastric secretion, histamine, chemical con- 
trol of gastric secretion, the gastric mucosal 
barrier, blood flow and secretion, and diges- 
tion and absorption, beginning the account 
of each subject with the 19th century or 
earlier and ending with a summary of its 
status as of 1975. 

Special attention is given in the book to 
the work of Charles Code of the Mayo 
Clinic and Foundation. to whom the book 

is dedicated and whose retirement provides 
the cutoff date for the coverage. In a typical 
aside Davenport cices one of the many 
maxims Code was given to quoting from his 
teacher Frank Mann: "Dr. Mann used to 
say that no experiment is any good unless 
the dog is smiling and wagging its tail while 
you are doing it." The essence that distills is 
Davenport's own love of science. 

Eugene S traus 
Health Science Center, 

State University of New York, 
Brooklyn, NY 11203 

Spectra at a Distance 

Spectroscopy of the Earth's Atmosphere 
and Interstellar Medium. K. NARAHARI RAO 
a n d  ALFONS WEBER,  Eds .  Academic P r e s s ,  
S a n  Diego, CA, 1992 .  xii, 5 2 6  pp., illus. 
$129.50. 

The use of spectroscopy in remote sensing 
has a long history that reaches back to the 
discovery of the Fraunhofer lines in  the solar 
spectrum. In the lar t few decades, however, 
there has been a great increase in  interest in  
such uses, deriving in part from the onset of 
planetary exploration and the perceived 
need to understand our changing environ- 
ment on a global basis. Instrumentation for 
this purpose has matured rapidly and has 
sometimes led laboratory spectroscopy, 
which provides baseline data against which 
to interpret those from the atmosphere. This 
book is a collection of six disparate chapters 
that deal with various elements of the re- 
mote sensing applications. The wavelengths 
used range from microwave to near-infrared, 
and the instrumental techniques differ great- 
ly. This provides a natural division of the 
subject and hence of the book. 

In the opening chapter Carli and Carlotti 
explain how microwave and millimeter-wave 
observations are made. In this frequency re- 
gime the measurements are made by observa- 
tion of the thermal emission from the atmo- 
sphere. The authors go into some detail about 
the peculiarities of the spectroscopy of the 
atmosphere in this regime, the species ob- 
served, the technologies of observation, and 
the method of retrieval of the atmospheric 
physical and chemical parameters from the 
radiometrically calibrated observations. Since 
many of the analytical tools derived for the 
retrieval of atmospheric parameters from ob- 
servations made in this spectral regime pertain 
to the mid-infrared as well, this is an excellent 
introduction to the technology of remote 
sensing more generally. 

Brown et al. provide a brief historical 
overview and describe the methods and re- 
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sults of infrared absorption spectroscopy of 
the atmosphere. These kinds of observations 
are made most advantageously and sensitive- 
ly by observing the sun tangentially through 
the atmosphere; in this way an absorption 
path of a few hundred kilometers can be 
achieved from a high-altitude platform such 
as a balloon or high-flying aircraft or space- 
craft. This permits a most sensitive measure- 
ment of trace species. The measurements 
made by the high-resolution Fourier trans- 
form spectrometer ATMOS are taken to be 
exemplary of this type of observation. The 
authors present a well-thought-out discus- 
sion of a variety of methods used to deter- 
mine the gas concentrations. 

Smith et al. deal with the status of the 
molecular absorption database, which is 
almost universally required for any serious 
work in this field. For the serious atmo- 
spheric spectroscopist these tabulations pro- 
vide indispensable knowledge of the state of 
the list and permit an estimate of the 
reliability of the simulations or whatever 
calculations are necessary for the design or 
analysis of experiments. 

The next two chapters deal with esoteric 
aspects of atmospheric spectroscopy. Colli- 
sional line mixing affects the line-shape in 
narrow regions of the carbon dioxide spec- 
trum and must be considered in the analysis 
of observations made there. The theory of 
this phenomenon is developed by Levy et al., 
and some laborato~y and atmospheric appli- 
cations are developed. Champion et al. dis- 
cuss the spectra of spherical top molecules, 
of which is the greenhouse gas methane is an 
example. Being a spherical top molecule 
methane might be expected to have a vibra- 
tion-rotation spectrum similar to that of a 
linear rotator, but with highly degenerate 
lines. The actuality is that the degeneracies 
are broken for spherical molecules and the 
resultant spectrum exhibits extreme com- 
plexity. Some of this complexity is revealed 
and explained in this chapter for both tetra- 
hedral and octahedral molecules. 

The final chapter makes fascinating 
reading but has little in common with the 
first ones. In it Winnewisser et al. describe 
the origins of the spectroscopy of interstel- 
lar molecules and the complexities of the 
observations and analyses, give an invento- 
ry of the molecules observed and some of 
the interesting places to look for them, and 
discuss the technologies for doing all that. 
Specific examples of 11 interstellar mole- 
cules are considered. 

The book contains extensive references 
and is a good starting place for someone 
already somewhat familiar with molecular 
spectroscopy to learn about its use in re- 
mote sensing. With only the first three 
chapters dealing directly with general con- 
siderations regarding atmospheric spectra 
observations and analysis, and the remain- 

ing three being specialized, the book does 
not, however, offer a rounded treatment of 
a common theme. 

Jack S .  Margolis 
Jet Propulsion Laboratory, 

California Institute of Technology, 
Pasadena, CA 91 109 
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