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are formed, the various segregates reproduce vegeta- history of reptiles (he is the author of the monumental 
tively, and may come to occupy large areas. Their "Reptiles of China," published by the American Mu- 
differences, no matter how minute, are faithfully per- seum of Natural History), and in what is so fortu- 
petuated, so that if one defines a species as a segre- nately the fashion among American museum zoologists, 
gated type existing in nature, there may be hundreds he has combined wide field experience with detailed 
of species of these plants. Similarly, the most minute laboratory studies. The book resulting is admirable 
mutations may be perpetuated, so that the segregates from every standpoint. I t  is readable, and can be 
appear to the botanist as a crowd of excessively "diffi- offered to a child or an interested amateur, with the 
cult" species. To further complicate the matter, those assurance that their attention will be held. I t  is thor- 
"species" may apparently arise many times, in differ- oughly reliable and up-to-date in its information, 
ent places. "In asexual or self-fertilizing forms any notably on such subjects as breeding habits, the devel- 
gene combination is at once fixed and isolated from opment of the senses and hibernation, in which impor- 
others, and is ready to undergo the process of testing tant recent advances in knowledge are incorporated. 
by natural selection" (p. 319). With regard to popu- Much of this "up-to-date" information will interest 
lations, it is pointed out that isolated groups tend to be professional zoologists. Thus we find the extraordi- 
differentiated, and good reasons are given why this nary observations of Woodward on the African night 
should be so. I t  is justly remarked that few if any adder, which produces successive clutches of fertile 
species occupy the whole of their recorded range. eggs after removal of the male; this is in agreement 
They actually exist in more or less isolated colonies, with the process of fertilization in turtles, which does 
where conditions are favorable to them. Thus there not seem to have attracted the attention of modern 
is a tendency to the development of local races, some students. The interesting results of studies on the 
of which perish while others amalgamate with adja- sense of smell and of the unknown function of the 
cent races. I t  would probably be of value to deter- facial pit in the pit vipers, on which experiments 
mine, in the case of isolated races or species, whether have been in progress in the American Museum of 
they represent the remnants of a once widely dis- Natural History, are reported by Mr. Pope from per- 
tributed and continuous population, or whether they sonal knowledge of the experiments and of the experi- 
were colonies arising from some chance migrants. ~ u t '  menters. The accumulated field observations on 
these discussions are endless, and are cited now only to hibernation, which are highly interesting, are especially 
illustrate the character and value of the work reviewed. valuable, since they can not fail to stimulate much 

desired further observation. 
Through the informal account of much of Mr. 

Pope's personal experience the book bears an unmis- 
HERPETOLOGY takably personal stamp, reflecting his own vivid inter- 

Snakes Alive and How They Live. By CLIFFORD H. ests. Large parts of the general chapters, however, 
POPE.Viking Press, 238 pp., illus., 1937. are necessarily a compilation from a multitude of 
THE need for popular scientific books written by sources. On these pages, Mr. Pope mentions so many 

competent authorities, preferably by specialists in the of his colleagues by name, in connection with their 
subjects treated, is only too well known. For the most special interests, that the reader acquires a wide 
part, the specialists either axe too busy with their tech- acquaintance with the modern herpetological group. 
nical interests (or worse, with a burden of routine), The book is strongly to be recommended to school and 
or they are unable to set forth their interests in popu- public libraries, and it will be a valued addition to 
lar language. This results in a "lag" in the popular the shelf of every one interested in natural history, 
books, which ,ordinarily are several years behind the whether his interests be technical or amateur. 
state of knowledge reflected in the technical 1itera.ture. KARLP. SCHMIDT 
The present book about snakes essentially eliminates FIELDMUSEUM HISTORYOF NATURAL 
this lag. I t  is by a well-known specialist on the natural CHICAGO 

SPECIAL ARTICLES 
TROPOSPHERIC RADIO WAVE ing the night of August 1and 2, 1937, has been found 

REFLECTIONS to check excellently with a very unusual set of obser- 
THE brilliant auroral display observed by Mr. vations of the reflection of radio waves from the tropo- 

Ernest Cherrington, Jr.,l at the Perkins Observatory sphere (the C r e g i ~ n ) . ~  Observations of the C region 
of the Ohio Wesleyan and Ohio State Universities dur- 

2 R. C. Colwell and A. W. Friend, Nature, 137; 782, 
1Ernest Cherringtoii, Jr., SCIENCE, 86: 2229, 265, Sep- May 9, 1936; R. A. Watson-Watt, L. H. Bainbridge-Bell,

.tember 17, 1937. A. F. Wilkins and E. G. Bowen, Nature, 137; 866, May 
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reflections on a frequency of 2,398 kilocycles started 
a t  9 : 1 5  P.M., E.S.T., on August 1. At  9 :20  P.M. the 
main reflection was observed to split into two parts 
(Table I ) .  This phenomenon is rather unusual, there- 
fore, the observations were continued until 12 : 1 5  A.M., 
E.S.T., on August 2. Table I is a. copy of the notes 
taken during this period. The propagation conditions 
of amateur 1 4  mc, signals were also observed simul- 
taneously. 

The reflections from less than 1.0 km, virtual height 

a slight magnetic disturbance a t  the Cheltenham Ob- 
servatory, until midnight, August I, and a greatly 
disturbed period from then until 5 :  00 A.M., E.S.T., 
August 2. I t  also reports an increase in sunspot num- 
bers, from 220 on August 1to 265 on August 2. 

A tracing of the pulses reflected a t  about 10 : 00 
P.N. on August 1is shown in Fig. 1. The short narrow 
pulse (G) is that of the direct ray  (or ground wave) 
attenuated by a directive antenna. C, is the reflection 
from 0.78 km. and C, is returned from 2.56 km. virtual 

Time E.S.T. angles 

1.5 None 197" 

1.2 None 198" 
1.37 2.5 197" 

1.5 None 192" 
(No readings taken) 

11:44 A.M. ... 1.6 None 190' 
8 :30 P.M. ... 1.3 2.0 198" 

* Relative wave polarization angles. 

a re  somewhat abnormal, having previously been ob-
served only during severe magnetic storms and during 
some types of thunder storms. The splitting of the 
reflection into two parts, both a t  such very low levels, 
has not been observed more than 10 or 1 5  times during 
the last two years. 

The Science Service Research Aid Announcement, 
No. 421, fo r  the week ending on August 7,1937, shows 

FIG.1. Cathode ray oscilloscope pattern. G-ground 
pulse, c,-first reflected pulse, Cz-second reflected pulse. 

23, 1936; R.C. Colwell, A. W. Friend, N. I. Hall and L. 
R. Hill, Nature, 138: 245, August 8, 1936; R. C. Colwell 
and A. W. Friend, Phys. Reg., 50: 7 ,  632, 1936; H. 
Rakshit and J. N. Bhar, Nature, 138: 283, August 15, 
1936; R.A. Watson-Watt, A. F. Williins and E. G. Bowen, 
Proc. Roy. Soo. A., 161: 181, 1937. 

TABLE I 

C Region (Receiver) 
Virtual Ht .  I<m. Loop antenna 

Remarks 

Cz much stronger than CI. 
Photograph (Fig. 1 )  taken. 

CI quite unsteady. 
1 4  me, band almost dead-fading severe. 
A few South American stations coming in well. 
1 4  me. signals now strong and short-skin - has 
heromp effkt ive  t o  the  p a c t 4 0 0  miles. ......................... 

1 4  mc. signals good from all distances. 
Cz very weak-14 me. short skip off, and signals 

from different long distances ~ o i n t s  fading in -
and out. 

CZweak-14 mc. band just about dead again. 
1 4  mc. weak signals from all distances. 0 to  

12 000 miles-no skip.
1 4  d c .  transmission poor.
Cz very weak-No skip on 1 4  mc. band. Both 

local and distant 1 4  mc. signals quite weak. 

height. Each division along the horizontal scale rep- 
resents a time interval of 10.1 x seconds. I t  will 
be noted that a t  the instant when this photograph was 
taken the C, reflection was apparently stronger than 
the C, reflection. A considerable variation in the rela- 
tive C, and C, reflection strengths was noted a t  certain 
times. I n  some instances this variation became so 
rapid as to appear as a scintillating phenomenon. 
This same t v ~ e  of fluctuation has been noticed occa-

" A  


sionally while observing only a single reflection during 
magnetically disturbed periods. 

I t  is believed that this correlation between an aurora, 
a magnetic storm and a quite unusual variation in 
the radio signals reflected from tropospheric regions 
should lead to a better understanding of all these 
phenomena.. 

R. C. COLWELL 
A. W. FRIEND 
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INDEPENDENT CONTROL O F  ALPHA 

RHYTHM AND "PSYCHOGALVANIC" 


RESPONSE 

THE stimuli which have been found to block the 

alpha rhythm of the electroencephalogram show a 
superficial correspondence to those which produce the 


