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WHERE ANGELS FEAR T O  TREAD: A CONTRIBUTION 

FROM GENERAL SOCIOLOGY T O  HUMAN ETHICS' 


By Dr. W. C. ALLEE 
UNIVERSITY OF CHICAGO 

INTERESTin the social impact of science in general 
and of biology in particular has been growing steadily 
in the last few decades. The problems imposed by the 
present Gar and by thoughts of the coming post-war 
world have increased this interest. My own active con- 
cern with various phases of the sub-social and social 
life of non-human animals has revealed enough of the 
complexities of these simpler social systems to make 
me well aware of my limitations when confronted with 
the modern social problems of men. It is the drive of 
immediate necessity rather than a feeling of compe- 
tence that impels me to undertake the present discus- 
sion of the biological foundations for some fundamen- 
tal phases of the social behavior of men. 

1 Proposed address a,s vice-president and chairman of 
Section F of the American Association for the Advance- 
ment of Science. 

I. THE BIOLOGICAL EVIDENCE 
I n  our laboratory we are making two experimental 

approaches to the phenomena of biological sociology, 
and each yields its very different aspect of truth. On 
the one hand, we have been studying for over a decade 
the dominance-subordination relations that are charac- 
teristic of many social groups. We know from per- 
sonal observations, as well as from the literature, of 
nip-orders in fish, peck-orders in flocks of several 
species of birds and fighting orders in mice. Usually 
there is one dominant animal which can bite, nip or 
peck others without being attacked in return. Below 
it the others are ranked in various degrees of sub- 
servience. Similar dominance orders occur among 
such mammals as rats, cats, cows and men. Social 
organizations have also been reported with certainty 



The substance is obtained either as a light white 
powder or as amorphous granular material. I t  is 
solublc or dispersible in water, making a clear solu- 
tion, syrupy in consistency. The viscosity of this 
solution can bc varied by the amount of material 
addcd. PVA is not soluble in any of the ordinary 
fa t  solvents. The watery solution, upon drying, 
leaves a transparent, tough, thin film which adheres 
closely to a grease-frcc surface. This film is resis- 
tant to dampness, water (except immersion for a 
period of scvcral hours), alcohol, ether, xylol, acetone 
and other solvents. 

The stock solution is prcparcd by adding PVA 
(Grade RI-1-349) powder slowly to cold water, stir- 
ring it in thoroughly. The powder goes into solution 
with difficulty, but the process can be hastened by 
heating in a steam bath until the solution bccorncs 
about as viscous as thick molasses. At this time the 
solution appears milky, owing to the inclusion of 
small air bubbles. Upon further heating, or if left 
to stand for several hours, it  becomes water clear. 
Any undissolved material can be strained off. The 
stock can be stored and preserved indefinitely and 
diluted with water to any consistcncy desired. 

Several uses have becn found for this stock solu- 
tion. Gicmsa stained blood films, both thin blood films 
and thick drops, have been preserved by spreading a 
thin film of stock solution over the stained portion 
and drying this quickly. Slight fading takes place 
before the solution dries completely, but aftcr it has 
dried, such slides, placed even in direct sunlight or 
under ultra-violet lamp, will not lose any further 
color. The blood films are covered by a tough, thick 
film and after examination with oil the oil can be 
wiped off with a cloth with no possibility of damaging 
the smear. Slides examined two years after preserva- 
tion by this method are still in excellent condition. 

The stock solution has also becn found uscful for 
the cxamination of mosquito larvac. Live larvae arc 
placed on two or three drops upon a slide. The larvae 
are quite firmly held by the viscous solution and can 
bc examined most minutely for as long as half an 
hour. Upon completion of examination the larvae 
can be washed off into a container of water and soon 
recover. Smaller living organisms such as trematode 
cercariac may bc placed in a drop of the solution and 
covered with a cover glass, following which they can 
be examined undcr oil immersion for twenty or thirty 
minutes before they die. This method also works well 
for detailed cxamination of motile microorganisms. 

A clearing and mounting mediurn has been prepared 
by a modification of the original lacto-phenol mediurn 
which has the composition of glycerine 60 per cent., 
phenol 20 per ccnt., lactic acid 20 per cent. by volurnc. 
The original mediurn clears certain types of material 
satisfactorily but rcrnains liquid and has to be scaled 

in, a very time-consuming procedure. We have pre- 
pared a somewhat similar prcparation which we call 
polyvinyl-lacto-phenol : PVA stock solution 56 per 
cent., phenol 22 per ccnt., lactic acid 22 per cent. by 
volurnc. The resulting medium readily clears small 
objects removed directly from aqueous solution. Mos-
quito larvae can be satisfactorily mounted by drop- 
ping live larvae on to slidcs, draining off the water, 
adding 4 to 6 drops of PVA lacto-phenol and covcr- 
ing with a cover glass. More mounting medium 
should bc addcd if ncccssary, so that a small amount 
of the mediurn flows out on all sides oC the cover slip. 
I n  two days the cover slip will be cemented firmly 
in place and the larvac well cleared. I n  some cases 
it is necessary to add rnorc rnediurn later if it recedes 
undcr the cover slip while drying. Such mounts pre- 
serve all details ncccssary for identification. 

A ucry satisfactory technique has been worked out 
for the mounting of the terminalia of male mosqui- 
toes. The terminalia, after being cleared in 10 per 
ccnt. potassium hydroxide and stained with acid 
fuchsin, are dissected in a drop of PVA lacto-phenol. 
The viscosity of the solution aids dissection. The dis- 
sected parts can be transferred to a very small drop 
of solution on a clean slide and arranged as desired. 
The slide can then bc dried in an incubator or on a 
hot plate so that the parts arc firmly held in place 
in the dried film. A drop of mounting medium is then 
placed on a cover slip and the prcparation covered. 
This rncthod is rapid and simple. 

The method also offers a quick and satisfactory 
means of mounting pollen grains for measurement 
and dctailcd cxamination and gives a permanent 
mount. 

I should like to thank the E. I. du Pont dc Ncmours 
Company for the supply of PVA used and for in- 
formation about its properties. 

WILBURG. DOWNS, 
1s t  Tieutenant,  
Medical Corps, U.8.A.  
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NEW WILEY BOOKS 

ELEMENTARY QUALITATIVE ANALYSIS 

By BRUCE E. J-IARTSUCH, Associate Professor of Chemistry, Michigan State College. 
An understandable, clearly written textbook, designed for use in beginning courses in qualitative analysis. Contains 
step-by-step, detailed solutions of illustrative problems, accompanied by laboratory directions. Discussions are on the 
plane of the average student taking his first course in  this subject. 

262 pages; 89 by 11; Paper, Probable price, $2.50 

CHEMICAL SPECTROSCOPY 
By WALLACE R. BRODE, Professor of Organic Chemistry, The Ohio State University. 

A completely modernized edition, with revised tables for emission analysis, an up-to-date revision of the section on 
theoretical spectra, an expansion of the section on quantitative emission spectra, and other important additions. 

Second Edition: Ready in June; 679 pages; 6 by 9; College Edition, $6.50 

TEXTBOOK OF ORGANIC CHEMISTRY 
By GEORGE HOLMES RICHTER, Assistant Professor of Organic Chemistry, The Rice Institute. 

I n  this edition the content has been rearranged, and much new material has beell added. Among the changes should 
be noted: the collection of the material on natural products in a single chapter; the inclusion of an entire new section 
on the terpenes; the introduction in Chapter I of the concept of resonance; the enlargement of the chapters on ali- 
phatic hydrocarbons; the inclusion of new material on plastics. 

Second Edition: 760 pages; 6 by 9; $4.00 

ORGANIC SYNTHESES, Volume 23 
By LEE IRVIN SMITH, University of Minnesota; Editor-in-Chief. 

Tested laboratory methods for preparing various organic chemical reagents in one-half-pound to five-pound lots. This 
volume covers the preparations worked out in the past year. 

124 pages; 6 by 9; $1.75 

TREATMENT OF EXPERIMENTAL D A T A  
By ARCHIE G. WORTRING, University of Pittsburgh, and JOSEPH GEFFNER, National Steel Company. 

This boolr is designed primarily for physicists, chemists, and engineers. I t  tells how to set up tables, including in- 
struction on the use of legends; how to prepare graphs giving sufficient descriptive information so that they may be 
read easily; how to set up equations; how to determine, express and apply precision indexes, and similar matters. 

Ready in June; Approximately 365 pages; 8 by 9; Probable price, $4.50 

EMOTION IN MAN AND ANIMAL 
By PAUL THOMAS YOUNG, Professor of Psychology, University of Illinois. 

A new boolr that offers authoritative material, for study and discussion, on emotion, attitudes and motives. It is 
intended to promote an understanding of the individual. The data presented are of importance for students of child 
psychology, education, anthropology, physiology, social and experimental psychology, and allied fields. 

422 pages; 6 by 9; $4.00 

JOHN WILEY & SONS, Inc., 440-4th AVE., NEW YORK 
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Recent Texts in Radio and Related Fields 


Radio Engineers' Handbook 
By FR~ICRICK Stanford Uni- E. TERMAN, 

versity. 1006 pages, $6.00 


One of the most complete works of its kind ever 
published, this outstanding reference book and hand- 
book presents a wealth of sound, technical informa- 
tion especially selected and organized to meet the 
needs of the engineer dealing with practical radio 
and electronic problems. The handbook deals with 
electronics and vacuum tubes, wave guides, cavity 
resonators, klystron and other microwave tubes, 
radio aids to navigation, oscillators, wide-band an-
tennas, and hundreds of other topics of interest to 
the radio engineer. 

Engineering Electronics 
By DONALD G. FINK, Massach~setts Insti- 
tute of Technology. 358 pages. $3.50 

A sound, practical treatment of the engineering uses 
of electronics that the student can easily understand. 
The book covers the uses of both standard and spe- 
cial tubes in the two important fields of communica- 
tions and industrial practice, and also deals with 
such special types as electron multipliers, electron 
microscopes, electron telescopes, etc. 

Microwave Transmission 
By J. C. SLATER, Massachusetts Institute of 
Technology. International Series in Phys-
ics. 309 pages, $3.50 

Steers a middle course between very elementary and 
very advanced standards; between the highly theo- 
retical and the completely practical. Microwaves 
are treated both from the standpoint of conventional 
transmission lines and of Maxwell's equations. Al-
though emphasis is on fundamental theory, enough 
description of practical methods has been given so 
that the experimental worker in the field can tie 
theory and experiment together without great diffi- 
culty. 

Frequency Modulation 
By AUGUST HUND, Member of Navy Radio 
and Sound Laboratory, San Diego, Cali- 
fornia. 375 pages, $4.00 

Presents a critical engineering treatment of all phases 
of frequency modulation, from basic principles to the 
design of commercial apparatus. Phenomena and 
features in frequency modulation are described in 
comparison with customary amplitude modulation 
and in comparison with phase modulation. A fea-
ture of the book is the description of useful receiver 
tests and the alignment of FM receivers. 

Principles of Aeronautical 
Radio Engineering 

By P. C. SANDRETTO, Major, Directorate of 
Communications of the U. S. Army Air 
Forces. 414 pages, $3.50 

A clear engineering treatment of radio as used in 
aeronautical navigation and communication, intro- 
ducing the special factors of the aeronautical prob- 
lem briefly, then taking up in detail each of the nine 
radio facilities used in modern air transport practice. 
Covers the special performance, installation, and ser- 
vicing factors influencing the design of these facili- 
ties and outlines engineering fundamentals and 
methods that have been developed for handling them. 

The Electrical Fundamentals 
of Communication 

By ARTHUR 1;. ALBERT, Oregon State Col- 
lege. 554 pages, $3.50 

Deals with electrical fundamentals from the point of 
view of communications-telegraphy, telephony, and 
radio. Designed for beginning students, the treat- 
ment is elementary, yet at. the same time maintains 
a high standard of technical accuracy and provides 
a sound foundation in the subject. Examples illus- 
trating the electrical fundamentals are given through- 
out the text. 

Mathematics for 
Electricians and Radiomen 

By NELSON M. COOKE, Lieut., U. S. Navy; 
Executive Officer, Radio Materiel School, 
Naval Research Laboratory, Washington, 
D. C. 604 pages, $4.00 

Provides the electrical and radio student with a 
sound mathematical foundation, showing him how to 
apply this knowledge to the solution of practical 
problems most frequently encountered in actual 
practice. The mathematical scope of the book in- 
cludes elementary algebra through quadratic equa- 
tions, logarithms, trigonometry, elementary plane 
vectors, and vector algebra as applied to alternating 
current circuits. 

Send for copies on approval 
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