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elements are more easily disturbed and broken apart  
than is the case among more complex organisms. The 
study of fossils shows the extraordinary permanency 
of structures in the higher animals and plants. I t  
may well be that the cytoplasm, in  addition to its 
other functions, serves to protect the chromosomes 
from such disintegrating influences as are described 
by bacteriologists. The phenomena of crossing over 
show how readily a part  of a chromosome becomes 
attached to another, and by analogy it  is easy to un- 
derstand why bacteria so readily "take on" free genes. 
Dr. lfanwaring says : "Transmissible bacterial genes 
are  apparently widely distributed in nature, being 
found, fo r  example, in  almost any contaminated sur- 
face water." The '(polyvalent" genes may really be 
aggregates of two or more. I t  is conceivable that we 
may return to a sort of Darwinian pangenesis, and 
postulate the existence of many kinds of "free genes," 
which are ready to unite with the organized systems 
of genes when they have a chance. Some bold ex-
perimenter, perhaps using sperm cells on account of 
the absence of the thick cytoplasmic covering, may 
one of these days succeed in adding genes to the ger- 
minal elements of the higher organisms. 

What  we now want to know is whether the "dissoci- 
ated genes" arise de lzovo from inorganic or non-liv- 
ing sources or whether they are always the result of 
the breaking u p  of living systems. Jus t  as the in- 
organic letters of the alphabet c, a, t, when united 
give us  the organic cat, so it  is conceivable that the 
genes owe their significance as vital units to  their 
being parts of a system, and not to any special "vital" 
properties of their own.2 

I n  any case, we have plenty of evidence to show the 
extraordinary stability of genes in nature, their per- 
sistence during many millions of years, under all sorts 
of diverse conditions. This stability may in a sense 
be a product of natural selection, since i t  is essential 
fo r  the processes of evolution and adaptation. Na-
ture can not build on a quicksand. I t  does not seem 
probable that the phenomena described by Dr. Man- 
waring can be ascribed to perpetual or very frequent 
gene mutations, or to specific changes in  genes in- 
duced by particular environmental factors. Accord-
ing to this view, bacterial genes may be about as  
stable a s  others, and there is no '(Lamarckian world of 
bacteriology ." 
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DARWIN'S VIEW OF HEREDITY 
ITseems that i n  the interest of modernity we ought 

to demonstrate the fallacies of our predecessors. One 
2 For a discussion of the gene as the unit of life, see 

Hurst, The Mechanism of Creative Evolution, ' ' Chap. 
XVII, 1932. 

of the favorite method,s adopted for  this end is to 
schematize the theories of earlier workers and then 
show how modern advances have shown these schemes 
to be untenable. It seems to me that the time has 
come, however, when text-book writers ought to  check 
over more thoroughly the written works of the author 
whose theory is being criticized. The particular in- 
stance of this which iss rapidly becoming my private 
grouch is the apparent wide-spread belief that Darwin 
believed all variations to be inheritable, and thus grist 
fo r  the natural selection mill. I n  a fairly recent text- 
book, fo r  instance, there occurs the statement, "Dar- 
win believed that all differences among individuals 
were hereditary." 

I would like to  call attention to some quotations 
from Voluine 2 of Darwin's "Variation of Animals 
and Plants under Domestication." I n  the first para- 
graph of chapter 1 2 :  '(It is obvious that a variation 
which is not inherited throws no light on the deriva- 
tion of 'species, nor is of service to man, except in the 
case of perennial plants, which can be propagated by 
buds." Again, about two thirds of the way through 
the same chapter: "When a new peculiarity first ap- 
pears, we can never predict whether it  will be in- 
herited." 

I t  is true that he also stated, in Chapter 28, that 
'(we are led to conclude that species have generally 
originated by the natural selection, not of abrupt 
modifications, but of extremely slight differences." 
This has frequently been stressed a s  a difference be- 
tween his and more recent theories which stress muta- 
tions. Since, however, mutations no longer signify 
large abrupt changes alone, but simply heritable vari- 
ations, however slight, and since we have found that 
the larger share of these are very slight alterations, 
i t  seems something of a quibble to say that, since 
Darwin did not believe that "sports" were especially 
significant in  evolution-a view which modern geneti- 
cists would subscribe to if "sports" mean such large 
modifications a s  they did i n  Darwin's day, e.g., moss 
roses, hornless cattle, etc.-his view differs so radically 
from such a view as  is, for  instance, incorporated in 
Morgan's "Scientific Basis of Evolution." 

With the hope that this protest will lead a n  occa- 
sional biologist either to glance through f o r  the first 
time or to review once more one of Darwin's most 
significant contributions to scientific literature, I sub-
mit it. 
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TERRACES IN THE SUSQUEHANNA VALLEY 
BELOW HARRISBURG, PENNSYLVANIA 

DURING the summer of 1931 the writer made a 
study of river terraces in t,he Susquehanna Valley 


