
an account of the ecological observa- 
tions of Soviet microbiologists at hun- 
dreds of deep-sea stations in the Pacific, 
Atlantic, Arctic, Antarctic, and Indian 

oceans, with reports of more detailed 
work in the Black Sea, the Caspian 
Sea, the Sea of Okhotsk, the Green- 
land Sea, and the Norwegian Sea. To 
this English version, Kriss has added 
much new material on the distribution 
of heterotrophic bacteria in the open 
oceans and some rather fragmentary 
data on the use of microbiological in- 
dicators of deep-sea currents. 

Approximately half of the text is 
devoted to the presentation and dis- 
cussion of data on the numerical 

abundance, vertical distribution, vari- 
eties or kinds, and calculated biomass 
of bacteria in various marine environ- 

ments?mostly water. The character? 
istics of marine microorganisms are 
illustrated by 64 microphotographs, 20 

drawings, and 4 colored plates. The 
vertical distribution of bacteria is de- 

picted by nearly 300 line graphs and 
about 50 histograms. 

Twelve pages of text and 14 pages 
of microphotographs and colored draw? 

ings are devoted to the description and 
distribution of a new class of micro? 

organisms, called Krassilnikoviae, dis- 
covered in the sea. Other workers, in- 

cluding Sorokin of the Academy of 
Sciences1 of the U.S.S.R., point out the 

similarity of these cluster-headed fila- 
mentous bodies to what Sorokin diag- 
noses as the colloblasts of ctenophores, 
but Kriss avers that microorganisms 
may have been mistaken by histologists 
for colloblasts. 

Unfortunately, the 16-page chapter 
in which the author describes methods 
used in deep-sea microbiology is in- 

adequate either for instructing the nov- 

ice or for permitting the more ex- 

perienced microbiologist to assess the 

significance of the results. Somewhat 

astounding is the author's contention 

that, "Experience has shown that it 

is not necessary to use special micro? 

biological samplers (as suggested by 
various workers) for collecting water 

samples from the depths of the sea." 

Most aquatic microbiologists of my 

acquaintance question both the num- 

bers and kinds of microorganisms 
found in water samples collected in 

unsterilized Nansen-type bottles, which 
Kriss calls bathometers. 

The 42-page chapter, "Biochemical 

activities of marine microorganisms," 
deals mainly with the microbial trans- 

formation of chitin, nitrogen com? 

pounds, sulfate, and hydrogen sulfide 
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in the Black Sea. At the end of this 

chapter is a short section entitled, 

"Bacteriophages in the depths of the 

sea," which deals largely with general- 
ities on bacteriophages and observa- 
tions made in the Black Sea. 

There is an index of authors, one of 

geographical names, another that lists 

microorganisms, and a general subject 
index. The latter lists only 31 major 

topics?a commentary on the limited 

scope of the book. There are two 

bibliographies, one which gives 448 

Russian titles and another with only 148 

non-Russian titles. These numbers may 
be representative of the relative effort 

being devoted to marine microbiology 
in different countries, since more than 

half of the publications have appeared 
since 1950. 

Claude E. ZoBell 

Scripps Institution of Oceanography, 

University of California 

Number Theory 

Solved and Unsolved Problems in Num? 

ber Theory. Daniel Shanks. Spartan, 

Washington, D.C, 1962. x + 230 

pp. Illus. 

Although, as the author remarks, the 

title may mislead one who has not read 

this book, even a superficial glance at 

the contents will show that the title is 

justified; the author's primary concern 

is not to develop a straight-forward 

theory but to place the present between 

the past and the future of the subject, 
to impart its flavor from open question 

through conjecture to proof, and to 

develop the tools necessary to this 

progress. 
The first chapter is built around per? 

fect numbers. The author remarks: "the 

reader may be inclined to think that 

we have no sincere interest in the per? 
fect numbers, as such, but are merely 

using them as a vehicle to take us into 

the fundamentals of number theory. We 

grant a grain of truth to this allegation 
?but only a grain." In the first chap? 

ter, by following certain leads and com- 

ing back to perfect numbers from time 

to time, the author leads the reader 

through the quadratic reciprocity law 

without the idea of a congruence. 
In the second chapter, "The under- 

lying structure," congruences are devel- 

oped and some attention is given to the 

structure of the multiplicative group of 

integers prime to m. The third chapter 
returns to something like the modus 

operandi of the first; it begins with the 

Pythagorean theorem and the sum of 
two squares and continues through the 
Gaussian integers to Fermat's last the? 
orem (some proofs and some conjec- 
tures), with something of the use of 
continued fractions on the way. 

There are many unfamiliar applica? 
tions, and much attention is given to 

the importance of computation in num? 
ber theory. The author's general meth? 

od, especially in the first and third 

chapters, is to sketch the historical de? 

velopment, state and discuss a series of 

conjectures and theorems and the heu- 
ristic evidence behind them, pick out a 

key theorem to prove, and then show 

by diagram and otherwise how the 

structure fits together. The exercises are 
not relegated to the ends of the chap? 
ters but are given when the author has 

a question to ask the reader. They are 

an integral part of the development. 
In the absence of a straightforward 

theory, it is often a little difficult to 

sift out unproved theorems from proved 
ones and to find the proof. This is not 
a book that one can dip into with great 
facility. It has somewhat the flavor of 

a guided stroll rather than that of a 
hike. One looks for signs of those who 

went before, explores traces of trails 

that look interesting, and returns to a 
favored spot for a second more careful 

look; he does not scorn rugged terrain, 
nor is he Puritanical enough to avoid 

the sheltered places. In the end, he is 

surprised to find how far he has gone 
and how much he has seen. Another 

journey is promised in a second volume. 

The flavor of number theory and, in 

fact, of mathematics is in this book? 

this is its claim to distinction. 
B. W. Jones 

Department of Mathematics, 

University of Colorado 

Aquatic Environments 

Limnology in North America. David G. 

Frey, Ed. University of Wisconsin, 

Madison, 1963. xviii + 734 pp. Illus. 

$8.50. 

The editor, David G. Frey, and the 

authors are to be congratulated on their 

contributions to Limnology in North 

America, a book which should fill a 

long-existent gap on the bookshelves of 

aquatic scientists. 

Although limnology is a relatively 

young science, rapid advancements and 

the diverse approaches employed in 
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