
for 3.2 billion years but have been 
studied for less than 200. Their place 
in the literature of microbiology is in- 
commensurate with their importance to 
the biosphere. Knowledge of them is 
scattered, of varied quality, and diffi- 
cult to collate. The authors succeed 
well in tying recent advances to the 
prescient observations and speculations 
of older workers in the field. This is 
especially so in the discussion of cellu- 
lar structure, a subject of current ex- 
citement stemming from the replace- 
ment of inadequate optics and instru- 
mentation by the electron microscope 
and adequate analytical tools. The 
reader is able to assess interpretations 
of electron photomicrographs in the 
light of the classical observations and 
experiments pertaining to the prokary- 
otic nature of the blue-green algae. 
The discovery and description of the 
gas vacuoles and vesicles as well as the 
new insight into the structure and func- 
tion of heterocysts make absorbing 
reading. 

With respect to physiology and bio- 
chemistry, the authors have provided 
an easily assimilated digest of current 
knowledge about photosynthesis, chem- 
osynthesis, heterotrophy, respiration, 
and nitrogen metabolism and have skill- 
fully related data from other organisms 
to data peculiar to the blue-green algae. 
This section, however, requires careful 
attention and may be considered heavy 
reading by all but experts. 

In the sections dealing with the eco- 
logical impact of the blue-green algae 
in marine and freshwater environ- 
ments, the volume adequately illumi- 
nates problems that are unsatisfactorily 
resolved. Far too little is known about 
the individual species-which number 
over 1500 in the Cyanophyta-to per- 
mit total understanding. What informa- 
tion is summarized does nothing to dis- 
pel the impression that these organisms 
play a far greater ecological role than 
previously suspected. 

A reviewer is hard put to find any 
significant contribution to the field that 
has been omitted from the over 1000 
references in the bibliography. Readers 
will be disappointed by the absence of 
an author index, and the inclusion of 
so much literature has made unavoid- 
able the cryptic style so annoying in 
the Annual Review series. This is never- 
theless relieved by a wealth of insight 
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the location of the phycobilins in the 
thylakoids-but such flaws are rare. 
The authors treat contradictory infor- 
mation in an objective fashion without 
denigrating the contributions of those 
whose views have been superseded. By 
rejecting erroneous hypotheses of their 
own, they treat conflicts with a good 
humor rare in scientific writing. For 
the phychologist or student this is a 
thoroughly competent and graceful text. 
The professional phycologist will want 
it at his elbow. 

ROBERT W. KRAUSS 

College of Science, 
Oregon State University, Corvallis 

Invertebrates 

Biology of the Turbellaria. Papers from a 
symposium, Chicago, Dec. 1970. NATHAN 
W. RISER and M. PATRICIA MORSE, Eds. 
McGraw-Hill, New York, 1974. xxviii, 
530 pp., illus. $25. McGraw-Hill Series in 
the Invertebrates. 

This compilation is designated "Lib- 
bie H. Hyman Memorial Volume" and 
consists of amplified versions of papers 
read at a symposium held in her 
memory at the AAAS meetings in 1970. 
Thirteen of the 23 authors are Euro- 
pean. 

Seldom has a zoological symposium 
been organized with such concern for 
broad, scholarly, and thorough cover- 
age. Rather than being simply a review 
of past research, this volume contains 
an abundance of new material. Karling 
properly sets the pace with an introduc- 
tory chapter on the anatomical affinities 
of turbellarian orders. Detailed anatomy 
is at its best in a remarkable chapter by 
Bedini and Papi on the electron microg- 
raphy of the turbellarian epidermis. 
Other anatomical material is contained 
in chapters on sperm biology and fertil- 
ization and on copulatory organs in the 
Polycystididae. 

Physiology is represented by a chap- 
ter bringing comparative digestive phys- 
iology up to date and accounts of the 
nerve plexus in polyclads, neurosecre- 
tion (sic) in freshwater planarians, and 
inhibition of planarian regeneration. 

The largest portion of the volume is 
ecologically oriented, with chapters on 
such topics as salt-marsh Turbellaria, 
Texas cave flatworms (fascinating read- 
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and biogeography of freshwater triclads. 
Three chapters are devoted to phylo- 

genetic curiosities and descriptions of 
new taxa: Rieger on Kytorhynchidae, a 
new typhloplanid family; Sterrer and 
Rieger on Retronectidae, a new catenu- 
lid family; and Poulter on Pericelis 
hymanae, a new polyclad species from 
Hawaii. 

There are unusual chapters on the 
genetics of fissioning in planarians and 
on reproduction as a function of age in 
Dugesia, and a short history of the 
study of Turbellaria in North America. 
Riser concludes with an epilogue con- 
sisting of brief comments on significant 
items not discussed in the volume, as 
well as speculations about future turbel- 
larian research, especially on marine 
species. 

Some of the original manuscripts 
submitted were too long for the volume, 
and fhe editors worked diligently to 
bring them down to reasonable length. 
There are only a few typographical 
errors, but the publishers apparently 
"forgot" the frontispiece and "lost" 
figure 12 on page 267. On the other 
hand, they have produced a volume that 
contains only the finest illustrations. 
Line drawings, graphs, and electron 
micrographs are all excellent. 

Appropriately, this book contains a 
short biography and a complete bibliog- 
raphy of Libbie Hyman. She would 
have been graciously pleased to know 
that this outstanding work is dedicated 
to her. 

ROBERT W. PENNAK 

Environmental Biology, 
University of Colorado, 
Boulder 

Bases of Salt Tolerance 

Structure and Function of Plant Cells in 
Saline Habitats. New Trends in the Study 
of Salt Tolerance. Translated from the 
Russian edition (Moscow, 1970) by A. 
Mercado. B. Gollek, Transl. Ed. Halsted 
(Wiley), New York, and Israel Program 
for Scientific Translations, Jerusalem, 
1973. vi, 284 pp., illus. $30. 

Intensified water use has led to de- 
terioration of water quality, evidenced 
in irrigated areas by marked increases in 
salinity. Agriculture would benefit 
greatly if the salt tolerance of crop 
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Intensified water use has led to de- 
terioration of water quality, evidenced 
in irrigated areas by marked increases in 
salinity. Agriculture would benefit 
greatly if the salt tolerance of crop 
plants could be increased significantly, 
for saline waters could then be used 
more efficiently. To improve salt toler- 
ance we need to know the mechanisms 
by which salinity injures plants, the 
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subject of this book. Authors of chap- 
ters are not identified in this collec- 
tively authored book and, strangely, 
the Russian authors (B. P. Strogonov, 
V. V. Kabanov, N. I. Shevyakova, L. 
P. Lapina, E. I. Komizerko, B. A. 
Popov, R. Kh. Dostanova, L. S. Pri- 
khod'ko) and editors (A. L. Kursanov 
and P. A. Genkel') are not even named 
in the English translation. 

The book describes in detail many 
experiments on the effects of salinity 
on plants. By comparing the effects of 
isosmotic solutions of sodium chloride, 
sodium sulfate, and the inert osmoticum 
dextran, ithe authors conclude, that toxic, 
rather than osmotic, effects are responsi- 
ble for growth inhibition by salinity. 
Salt damage leading to necrotic lesions 
and even death is attributed to disturb- 
ances of plant metabolism, including 
proteolysis, the accumulation of some 
toxic amino acids and diamines, and 
the oxidation of sulfhydryl groups. 
Phosphorus and nucleic acid metabo- 
lism appear to be affected by salinity 
only at the final stage of translation 
of genetic information into protein as 
evidenced by the reduced numbers of 
polysomes. Electron micrographs in- 
dicate mitochondria to be relatively 
resistant to salinity, whereas nuclei are 
affected somewhat and chloroplasts are 
severely affected. Cell cultures of the 
halophyte glasswort were found to be 
no more salt tolerant than, those of 
salt-sensitive species. Salt tolerance in 
this case seemed to be a property of the 
intact organism rather than of the 
isolated cells. Yet the authors retain 
the hope that salt-tolerant plants may 
be produced by selecting salt-tolerant 
cells. 

The authors emphasize their own 
findings and do not attempt a balanced 
evaluation of all facts and theories re- 

garding salt tolerance. One should, 
therefore, contrast their conclusions 
with those of others, that osmotic 
rather than toxic effects of salinity pre- 
dominate and that protein contents and 

photosynthetic rates may be normal in 
salt-stunted plants, among others. Pos- 
sible reasons for the acute toxicity ob- 
served by Strogonov et al. include the 
high salinity levels employed in most 

experiments (7 atmospheres and higher) 
and the high phosphate level of the 

Knop solution used (1.5 mM), which re- 

cently has been shown to cause phos- 
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growth. Despite these questions, read- 
ers will appreciate this volume, which 

brings together coherently the Russian 
views on the biochemical, cytological, 
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and physiological bases of salt toler- 
ance. References to 333 Russian papers 
(plus 371 non-Russian) are particularly 
helpful. The quality of reproduction is 
excellent. 

LEON BERNSTEIN 
U.S. Salinity Laboratory, 
Riverside, California 

Spin Polarization 

Chemically Induced Magnetic Polarization. 
ARTHUR R. LEPLEY and G. L. CLOSS, Eds. 
Wiley-Interscience, New York, 1973. x, 
416 pp., illus. $19.95. 

There are few review articles on 
chemically induced magnetic polariza- 
tion. This is the first book that is fully 
dedicated to this subject. 

Seven of the eight chapters are con- 
fined to chemically induced dynamic 
nuclear polarization (CIDNP). One 
deals with electron spin polarization. 

For those of us who followed the de- 
velopment of CIDNP, the book is of 
extreme interest. For those who want a 
quick reference on the subject, it can 
save a lot of literature search. New- 
comers to the !field, however, are 
strongly advised to regard it as a pio- 
neering effort rather than a complete, 
up-to-date survey of the field. 

The book is highly uneven with re- 

spect to the representation of the vari- 
ous topics. Most of the authors relied 
on S. H. Glarum, the author of the first 

chapter, for a detailed, balanced pres- 
entation of the theoretical background 
behind the polarization phenomena. 
Unfortunately, he presents his own 

theory in terms that are difficult to 
understand for those who lack the es- 
sential mathematical background. To 
this reviewer's knowledge, this is the 
first publication of Glarum's theory, al- 

though it was first presented about four 

years ago at the Houston meeting of 
the American Chemical Society. Re- 

gardless of the validity of his approach, 
it certainly cannot serve as a sole basis 
for understanding the other chapters, 
which base their interpretation on differ- 
ent approaches. 

As far as CIDNP is concerned, the 
book does not provide any information 
about the experimental setups that are 

required. Very little space is given to 
the use of CIDNP in photochemistry. 
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show CIDNP spectra. The short chap- 
ter by H. Fischer, "Aroyl peroxide de- 
compositions," is brilliant because, 
rather than presenting his numerous 
contributions to this field, he concen- 
trates on a highly relevant, specific de- 
batable point, and demonstrates in de- 
tail an experimental approach to solve 
it. It is unfortunate that the book does 
not provide the necessary theoretical 
background for a full appreciation of 
this chapter. 
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