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SELENOLOGY AND COSMOGEOLOGY 
COSMIC AND GEOLOGIC IMPORT O F  T H E  LUNAR FEATURES 


By Dr. HERMAN L. FAIRCHILD 

EMERITUS PROFESSOR O F  GEOLOGY, UNIVERSITY O F  ROCHESTER 

APOLOGY:I n  slight excuse for  trespassing in the 
astronomic field it  may be said that a geologist, coop- 
erating with a n  astronomer, showed the fallacy of the 
nebular hypothesis, which had been cherished by as-
tronomers and selenopaphers for  more than a cen-
tu'y; and that a stuclent in geology may have some 
reasonable ideas in  selenology. 

T h e s i s :  The basins and pittings of the lunar surface 
are impact craters ancl are ocular confirmation of the 
view that the planets and satellites were built by cold 
accretion. This implies acceptance of the planetesimal 
hypothesis of Cllamherlin and Moulton. The genesis, 
growth, history and structure of the earth and moon 
are here considered from the planetesimal t-iew-point. 

Ever since Galileo first peeked at  the moon through 
his crude telescope, the lunar surface has been perhaps 

the most singular, fascinating and puzzling of tele-
scopic objects. Galilee's surprise and delight have 
been 'eexperienceil by all ohsen-eus, and for  four een- 
turies selenography has been a favorite pastime f o r  
sky-gazers. Description and portrayal of the so-called 
craters and of the plains, mountains and the many 
peculiar features make an extensive literature. In 
recent time photography has largely displaced pen and  
pencil. Naturally the moon has been the subject of  
much speculation and imagining> and the cause of 
superstition and mental aberration. Scientific litera- 
ture includes much lunar description that is unscien-
tific and even unreasonable. The most pretentious 
treatise on the moon in American literature argues f o r  
the existence on the moon of atmosphere, snow, ice and 
vegetation. This ignores the heated condition of the 
surface during the long lunar day. It would be a new 
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TABLE 2 

EFFECTO F  ~ l T . 4 ~ 1 KBi NICOTINICACID (0 .5  1 G  PER LITER) 
AXD "PE.~ ROOTA Y I ~ : ~  I NACIDB~IXTURES"DONE CO~IBI-

KATIOX, ON THE O F  ISOLATEDGROWTH PEA ROOTS 

Growth in mms per weelt, 
average for 2 weelts 

Growth factors added I1 IT VI 
and and and 
I11 V V I I  

61. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41.1 23.6 11.6 

Amino acids . . . . . . . . . . . . . . . . . . . .  32.5 22.1 5.9 

Kicotinic acid . . . . . . . . . . . . . . . . . .  45.8 25.0 9.2 


Nicotinic and amino acids . . . . . . . .  46.3 18.4 16.2 

B1 and amino acids .............. 47.0 30.1 20.1 


I31 and nicotinic acid . . . . . . . . . . . . .  55.8 70.6 72.6 

Bi, nicotinic acid and amino acids.. 54.2 68.6 77.7 

growth rate with each weekly transfer. Kicotinic acid 
alone, however, supported growth of the isolated pea 
root a t  least as  well as  did vitamin B,. Combination 
of the amino acid mixture with either nicotinic acid or 
with vitamin B, supported the growth a t  a somewhat 
higher level than did either substance in the absence of 
the amino acid mixture. Combination of nicotinic 
acid with vitamin B, or with vitamin B, and the amino 
acid mixture, on the other hand, resulted in a steady 

GROWTH in mm. per  week 

FIR. 1. Growth of isolated pea roots ~vitli and without 
nicotinic acid in addition to vitamin B, and the optimum 
nlisture of am'ino acids : Solid line, nicotinic acid plus vita- 
min B, plus amino acids; dotted line, vitamin B, plus 
ainino acids; dot and dash line, vitamin B, alone. Sico-
tinic acid was introduced into the medium of part of the 
series which had been cultured in vitamin B, and ainino 
acids a t  the end of the third rreek. No accessory growth 
substalices are added to the roots during the first week. 

increase of growth rate. This increase has been found 
in several different experiments and is of the order of 
50 per cent. above the initial level. Although the 
experiment recorded in Table 2 was maintained 
through only 7 weekly transfers, a second experiment 
was maintained through 1 0  weeks with undiminished 
rate of growth of the roots which received nicotinic 
acid in addition to vitamin B, and the amino acid 
mixture (Fig. 1). Such roots were indistinguishable 
in appearance (except for  their greater length) from 
roots which had been but 2 weeks in culture. 

Although the data presented (in Table 2 )  do not 
yet permit of a definitive decision, still i t  seems possible 
that the amino acid mixture is not essential to the con- 
tinued optimal growth of isolated pea roots. Nico-
tinic acid, however, must apparently be regarded as a 
factor quite as significant as  vitamin B, in the nutrition 
of the isolated pea root. The promotive influence 
of nicotinic acid on the shoot growth of the isolated 
pea e1nbryoS also must in all probability be attributed 
to the effect of this substance on the growth of the root. 

FREDRICKT. ADDICOTT 
JAMESBOSSER 
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NEW BOOKS 


This book provides for the first time a 
comprehensive summary of all research 
bearing on the structure and develop- 

Economic Pldnts 
mental anatomy of sixteen important 
economic plants. The first part of the 
book gives a digest of the principle 

by HERMAN E. HAYMARD facts of plant anatomy in general as a 
Professor of Botany, Unlvers~ty of Ch~cago background for the discussion of indi- 

vidual plants. The second part then 
treats in detail the following plants: 
corn. wheat. the onion. hemp, the beet, 
the ridish, alfalfa, the pea, flai, cotton; 
celery, the sweet potato, the white po- 

tato, the tomato, squash, and lettuce. Throughout the book the dynamic, de- 
velopmental aspects of plant anatomy have been as fully discussed as the mor- 
phological. Valuable, up-to-date bibliographies are given at the end of each 
chapter. A ten-page glossary of scientific terms is appended to leave no doubt 
as to the meaning of terms employed in the book. There are 340 illustrations, 
more than half of which are original. $4.90 

This new text is based upon the auth- 
or's Vertebrate Zoology, but has been 7he Phylam newly written to cover the many re-
search findings which have accumu-

Chorddtd lated since the original book was pub- 
lished. It is a book particularly well 

by H. H. NEWMAN adapted to modern methods of teach- 
Professor of Zoology, University of Chicago ing in that emphasis is put on the broad 

underlying principles and a rich and 
interesting fund of related detail is in- 
cluded. Thus, instead of taking up 
in detail the comparative study o i  the 
standard representative species-a part 

of the work adequately covered in the laboratory-this book deals with the 
Phylum Chordata as a whole, the evolutionary history of the group, the inter- 
relation of surviving groups, the general biological principles illustrated by the 
phylum, and significant aspects of the natural history of the chordates such as 
their modes of life, special adaptations, habitat, distribution, breeding habits, etc. 
I t  provides an excellent text and reference book for the lecture part of an in- 
teresting course in vertebrate zoology. To be published in December. $3.75 
(probable) 

MACMILLAN 


