
sorption of bone; hormones and bone; 
mineral metabolism; radiation, isotopes, 
and bone; postfetal osteogenesis; the 
healing of fractures; and pathologic 
physiology of bone. A bibliography and 
an index are appended. 

Biology and Medicine 

Physical Techniques in Biological Re- 
search. vol. I. Oktical Techniques.  
Gerald Oster and Arthur W. Pollister, 
Eds. Academic Press, New York, 1955. 
xiii -1564 pp. Illus. $13.50. 

This book is the first volume of a com- 
prehensive series addressed to research 
workers in the biological sciences whose 
over-all objective is to present a descrip- 
tion of the more recent developments in 
physical methods of analy~is and instru- 
mentation. In the words of the editors, 
"It is hoocd that this treatise will serve 
as a real orientation for biologi~ts and 
for chemists and physicists who may be 
potential biologists." 

Following. the modern trend of treatisc u 

preparation, each chapter is written by 
an individual contributor who is an ex-
pert in his particular ficld. In  view of the 
complexities and diversity of modcrn ill- 
strumcntation, the multi-author approach 
is to a large extent inescapable, and crr- 
tainly one which facilitates the comple- 
tion of the treatise shortly after its con- 
ception. Alexander Popc's lines: "One 
science only will onc genius fit; so vast 
is art, so narrow human wit," written 
in an age when experimental science 
was in its infancv. becomes more dificult ,, 
to refute with the passage of time and the 
accumulation of classified knowledge. 
This frailty of the human mind is ap- 
parently limited to the compilers of en-
cyclopedias. I t  is a limitation to which 
book rcvietvers as a genus have not sub- 
scribed, and I have no intention of estab- 
lishing a dissenting precedent. 

The first chapter of the present volume 
consists of a comprehensive review by 
Jerome L. Rosenberg of photochemistry 
and luminescence. covcrinr both the 
mechanism of photochemical reactions 
and thc associated experimental tech-
niques that are employed in their study. 
The bulk of the volume is composed of 
a scries of related essays dealing with 
light scattering, birefri~lgence and di-
chroism, absorption spectroscopy in the 
visual region, followed by independent 
treatments of ultraviolet and infrarcd 
spectrophotometry. The latter section, by 
Carl Clark, is particularly comprehen- 
sivc; it also contains a brief description 
of infrared microscopy with Burch-type 
reflecting optics as applied to the ab-
sorption spectra of large cells. The sev- 
eral chapters contain a wealth of infor-
mation that at times is critically evalu- 
ated by the authors; all chapters contain 

individual bibliographies of the fields sur- 
veyed. 

The volume also covers the theory and 
operation of the light microscope, (phase 
and interference microscopy) and termi- 
nates with a chapter on electron micro- 
scopy. These sections are especially well 
prcpared, present the reader with a 
mathematical background of the optical 
principles for the diverse types of lcns 
systems, and also dcscribe the practical 
adjustments for securing optimum per-
formance. The section on the light mi- 
croscope, by Id. C. Martin, discusses the 
working distance of objectives and mcans 
for its increase by the Dyson reflecting 
attachment. IIowever, no mcntion is 
made of the availability of "nuclear-
type" oil-immersion objectives with 
worki~lg distances up to 3 millimeters and 
possessing an N.A. of 1.0. These rcfract- 
ing objectives, which are dcsigned pri- 
marily for the study of tracks recorded 
by nuclear particles in very thick pho- 
tographic emulsions, are equally effective 
in the examination of tissue autoradio- 
graphs and in in viuo histological tech- 
niques that ncccssitate a large separation 
between the front element of the objec- 
tivr and the l o ~ e r  layer of thc sample. 

It  is diflicult to evaluate the over-all 
effectivenc~s of this treatisc. on the basis 
of the contents of the first volume, as a 
means of bridging the hiatus between 
the physicists who created the modern 
working tools and the investigators in 
the biological sciences whose work would 
profit by their application. The contribu- 
tors have expendcd considerable effort 
on a lucid resenta at ion that is further 
benefited by an unusually large number 
of charts and line drawings. Nevertheless, 
the book is not an easy one to read. I t  
is a work that must be studied and one 
that is well worth the reader's effort. 

HERMANYAGODA 
Laboratory of Physical Biology, 
~Vational Institutes o f  Health 

Embryologic. Ein Lchrbuch auf allge-

mcin biologischer Grundlagc. Dietrich 

Starck. Georg Thiemc, Stuttgart, 1955. 

xix -k 688 pp. Illus. $18.55. 


Several decades ago. most textbooks u ,  

of embryology were essentially dcscrip-
tions of the serial changes in the mor-
phological mold that an egg undergoes 
on the way to becoming a free-living 
ind;vidual. Textbook embryology was 
n ~ t u r a lhistory of the initial phase of the 
life span, presented, like old-fashioncd 
history in gcncral, as a cl~ronological 
record of events. with no more than side 
glances given to the forcrs, mechanisms, 
and interactions that do the molding. 
Meanwhile, the active study of devclop-
mcnt has become ever more analytic, 

with the center of interest shifting stead- 
ily from chronological seriation to causal 
explanation. Not just what happens, but 
precisely how and why it happens as it 
does, has become the focal issue. More- 
over, dcvclopmental principlcc and 
mechanisms were found to be in oncra- 
tion way beyond the embryonic period, 
as, indecd, they form the rational basis 
for the understanding of pathological 
variations and subsequcnt repair through- 
out the life span. There has thus gradu- 
ally come about a great widening of 
scope and outlook in the field of em-
bryology. For such a reorientation at the 
research front to permeate the teaching 
process, and eventually the textbooks, 
quite commonly takes decades. Thc pres- 
ent text proves very convincingly that, 
for the teaching of embryology, this lag 
period has at last passed. 

The book is the product of a scholarly 
effort to combine the disciplined descrip- 
tion of detailed facts with a modern 
treatment of their underlying dynamics, 
and the effort has bcen crowned with 
admirable success. 

Here is a book that conveys both infor- 
mation and undcrstandin?, treats it? ~ u b -  
ject with breadth as well as depth, and 
above all, with a fine scnsc of propor-
tion. In particular, it has rcsistcd the 
temptation to make concessions to the 
modern analytic approach at the cxprnse 
of rigorous treatment of morphological 
facts. Thcre is always the danyer that 
preoccupation with causal explanations 
may dim the exposition of the concrctr 
factual ~henomena  that are to be ex-
plained. Some recent publications point 
up this danger. The present text, how-
ever, has carefully avoided it. I t  has 
struck a satisfactorv balance between de- 
scriptive detail and excursions into the 
areas of genetics, cytology, physiolog), 
endocrinology, experimental morphol-
ogy, and evolution, through which the 
observational data are interwoven into 
an intelligible fabric. In full recognition 
of the fragmentary state of this fabric, 
the author has placed the emphasis on 
problcms rather than on solutions, and 
hc has bcen careful to present controvcr- 
sial issues as unresolved, without bias in 
favor of future solutions not warranted 
on the basis of existing evidence. 

Quite naturally, such a broad treat-
ment of the ficld, with equal attention 
to all thrce of its p~rameters-namel~, 
morphological description, causal analy- 
sis, and evolutionary intcrprctation-rc- 
quired restraint in the choice of pertinrnt 
examples. Again, the choice has becn 
very fortunatc. Thcre would be no point, 
thcrcfore, in complaining that, for in- 
stance, histogencsis has been given on11 
cursory consideration, for it could not 
possibly have been included without 
seriously weakening the rest of the offer- 
ing. There are certainly no major omis- 



sions within the chosen limitations. The 
examnles have been chosen from such 
a wide array of biological areas that they 
will leave the student with the firm reali- 
zation that embryology is an integral part 
of the indissoluble continuum of the bio- 
logical sciences. The following casual 
list of items may illustrate how far this 
text has ranged into the domain of gen- 
eral biology. 

Ovarial eggs of mealworms, to illus-
trate yolk relations; detailed chromo-
some chart of Drosoph~la;a fine discus- 
sion of biochemical genetics, stressing the 
contributions of both the Beadle-Tatum 
and the Kiihn-Butenandt teams; mor-
phogenetic contributions of nucleus and 
cytoplasm as studied in the alga Aceta-
bularia: sex determination in moths and 
worms; embryonic determination in the 
sea urchin, expanded to five pages; I3olt- 
freter's analysis of blastomere move-
ments, likewise given five pages; studies 
on the causation of deformities and mon- 
sters, including the effects of the mater- 
nal milieu; a very competent account of 
comparative embryogenesis and placen- 
tation in different forms; endocrine regu- 
lations of estrus, not only regarding the 
underlying physiological mechanisms but 
in the context of the totalitv of biolop- " 
ical and ecological conditions through 
which rates of development, nutrient 
perquisites, state of completion at birth, 
and other embrvo~enetic and endocrine , u 

events have gained their adaptive sig- 
nificance; pigment patterns in amphib- 
ians and birds; and Wolfia~l  lens regen- 
eration in amohibians. 

Even such very recent developments 
as the experimental production of a 
whole rabbit from a single blastomere of 
the two-cell stage by Seidel, the demon- 
stration of the derivation of ventral 
body musculature from the lateral plate 
in birds by Rawles and Strauss, and the 
evidence of functional polarization of the 
retina shown by Sperry and Stone, have 
been included. 

The organization of the material fol- 
lows customary didactic lines, as may be 
seen from the follo\ving topical outline 
(givi~lg approximate proportions in per- 
centage of total space) : 

1)  General part. ( i )  "Germ cells and 
germ cell formation"; "Fertilization, 
genes, sex determination" ( 13 percent). 
(ii)  "Cleavage" and (iii) "Gastrulation 
and embryogenesis in holoblastic forms," 
including germ layers, "organizer" ac-
tions, teratology (1  1 percent). (iv) 
"Early development of meroblastic 
forms," and ( v )  "Oriqin of blood, ves-
sels, and mesenchym" ( 7  pcrcent) . (vi) 
"Earlv develooment of mammals." in-
cluding comparative treatment of pla-
centation (21 percent). (vii) "Ontogeny 
and phylogeny" and (viii) "Evo1utio11- 
ary evaluation" ( 3  percent). 

2 )  Special part. ( i )  "Nervous system 

and receptors," including integument 
( 16 percent). (ii)  "Alimentary tract and 
respiratory organs," including coelom 
( 9  percent). (iii) "Urogenital system" 
( 5  percent). (iv) "Circulatory system" 
( 7  percent). ( v )  "Skeleton and muscu-
lature" (8  percent). 

The illustratio~ls are clear and informa- 
tive and in large part are originals. The 
language is concise and straightforward. 
Some tables of interesting systematic 
and comp~rative data are appended. 
There are 45 pages of literature refer- 
ences, including approximately 2000 cita- 
tions, pertinently selected and carefully 
edited. 

The author states that "the book ad- 
dresses itself not only to the student, but 
to all those in medicine and biology who 
want an introduction into the problems 
of development, not just a compilation 
of data." I t  can be said that he has satis- 
factorily met his goal. He has produced 
what may rightly be considered a com-
panion volume to the Textbook of Anat- 
omy by Braus, published a third of a cen- 
tury ago, bridgi~lg the classical and the 
modern ages by doing justice to both and 
adopting the errors, biases and extremes 
of neither. 

PAUI.WEISS 
RocXcfeller Institute f o ~  Medical 
Research 

Annual Review of Entomology. vol. I. 
Edward A. Steinhaus and Ray F. 
Smith, Eds. Annual Reviews, Stanford, 
Calif., 1956. 466 pp. $7. 

This book, in all probability, is one of 
the most important and certainly one of 
the most useful general reference works 
on entomology to appear in a long time. 
The membership of our association and 
our collea~ues evervwhere will welcome u 

its appearance with pleasure. Those of us 
who have had to struggle with the litera- 
ture of entomology have long realized 
the need for a work of exactly this type. 
It  has been conservatively estimated that 
there is appearing in world scientific lit- 
erature well over 4000 papers on ento- 
mology each year. There is reason to 
believe that the actual number is consid- 
erably greater than this and that it will 
continue to grow. Some of this literature 
is scattered and inaccessible, and much 
of it appears in journals that are not pri- 
marily concerned with insects. Clearly, 
the mass of literature accumulating in 
all the various fields of entomology is 
bcyond the ability of any one person to 
obtain readily, to read thoroughly, and 
to appraise critically. There has been, in 
recent years, a growing realization of 
this fact among entomologists generally. 

I t  is regretted that ypace limitations 
here forbid even brief discussion of any 

of the 21 papers making up this volume. 
However, some idea of the scope, the 
subjects, and the selection of authorships 
may be gained by enumeration of the 
papers given in the newly issued volume 
I of the series: "The physiology and bio- 
chemistry of diapause," by A. D. Lee, 
University of Cambridge, England; "In- 
sect nutrition," by H. Lipke and G. 
Fraenkel, University of Illinois; "The 
language and orientation of the honey- 
bee," by K. von Frish and M. Lindauer, 
UniversitHt Miinchen, Germany; "The 
stability of scientific names," by R. L. 
Usinger, University of California; "Some 
aspects of geographic variation in in-
sects," by T .  H. Hubbell, University of 
Michigan; "Arthropod resistance to 
chemicals," by W. M. Hoskins and H. T. 
Gordon, University of California; "The 
mode of action of insecticides," by C. W. 
Kearns, University of Illinois; "The 
chemistry of insecticides," by H.  Martin, 
Canada Department of Agriculture; 
"Persisting insecticide residues in plant 
materials," by F. A. Gunther and R. C. 
Blinn, University of California; "Repel- 
lents," V. G. Dethier, Johns Hopkins 
University; "Soil insects and their con-
trol," by J. H.  Lilly, Iowa State College; 
"Stored products entomology (The as-
sessment and reduction of losses caused 
by insects to stored foodstuffs)" by E. A. 
Parkin, Pest Infestation Laboratory, 
Slough, Bucks, England; "Apparatus for 
application of insecticides," by J. L. 
Rrann, Jr., Cornell University; "Ecology 
of forest insects," by S. A. Graham, Uni- 
versity of Michigan; "Some recent ad-
vances in apicultural research," by C. G. 
Butler, Rothamsted Experiment Station, 
England; "Insect transmission of plant 
viruses," by F. F. Smith and P. Brierly, 
U.S. Department of Agriculture; "Non- 
biting flies and disease," by D. R. Lind- 
say, National Institutes of Health, and 
H. L. Scudder, U.S. Public Health Serv- 
ice; "Veterinary and medical acarology," 
by H. S. Fuller, Walter Reed Army Med- 
ical Center; "Modern quarantine prob- 
lems," by A. F. Camp, Florida Citrus 
Experiment Station; "The fundamental 
theory of natural and biological control," 
by MI.R. Thompson, Commonwealth In- 
stitute of Biological Control, C ~ n a d a ;  
and "Effect of pesticides on balance of 
arthropod populations," by MI. E. Rip- 
per, Fisons Pest Control, Ltd., Cam-
bridge, England. 

Each paper has been accompanied by 
appropriate bibliography, making a total 
of 2308 references. These vary from 11 
to 269, but average approximately 110 
references per paper. Author and subject 
indexes to the volume also are included. 
As would be expected in the first volume 
of a work of this kind, there may be found 
here and there occasional lack of uni-
formity not only in the selection but also 
in arrangement of material-this occurs 
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