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that an increased growth accompanied the hetero- 
zygous condition. All ;the emential facts were ~ A Y  

counted for. A decade later the great extension of 
knowledge in the field of heredity has made pm-
sib16 a still closer linking of the facts of imbreed- 
ing and outibreeding with Mendeliem. The by- 
pothesis of the complementary adion of dominant 
factors is the l~giml mtgrrrwth of former views 
and makes the increased growth wf hy'brids wme- 
,what more understandable. Tbe fact of a stimu-
lation accompanying heterozygosiity is supplemented 
by a reason why m h  an effect i m  obtained. The 
former view d a physiologkl Irtimulntion and the 
more recent conception of the combined mtion of 
doninat factors are not then two unrelarted hy- 
potheses b be held up for the choosing of the one 
f r m  the other. The loutcatanding feature of the 
latiter view is that there b no lomger any question 
as ko whether or not inbreeding as a process in 
itflelf is injurioue. Homozygosity, when obtained 
with the embination of all *the nost favorable 
characters, is the most effective condition for the 
punpose of growth an4 r e p d u ~ .  

A chapter on the value of inbreeding and 
outbreeding in plant and animal improvement 
gives a very sane and well-balanced discussion 
of the practical application in agriculture of 
the principles set forth in the earlier portion 
of the work. So far as thoroughly scientific 
exposition may hope to do so the bogey of the 
necessary and inevitable harmfulness of in-
breeding is laid to rest. It is pointed out 
that, so far as may be judged from the past, 
inbreeding has been the greatest single in- 
strument in the breeder's hands for securing 
uniformity and the concentration of desirable 
qualities. It has the further advantage of 
bringing clearly to light undesirable qualities 
which may then be easily eliminated by selec- 
tion or otherwise. 

The last two chapters of the book are of a 
more speculative character, but surely no one 
wilI deny to those who have made such solid 
experimatal deposits in the bank of knowl- 
edge the right to speculate a bit. The first 
of these chapters deals with effects upon the 
individual and the second with effects upon 
the race. Both chapters may fairly be r e  
garded as among the sanest and most cogent 
arguments for the integral incorporation of 
eugenic ideas and idoals into the conduct of 

the social and political affairs of life which 
have yet been put forth. The known facts 
are examined critically, though briefly, and 
there is a refreshing absence of blind and 
blatant propaganda. To take a single simple 
example i t  is shown with great clearness that 
the ridding of a racial germ-plasm of defective 
characters is very far from being the simple 
process that enthusiastic devotees of steriliza- 
tion legislation would have us believe. To 
prevent the multiplication of individuals 
visibly bearing the defects is, in theory at 
least, not particularly difficult. But to do 
this alone will not even approximately solve 
the problem. The residual and vastly more 
difficult question concerns the somatically 
normal transmitters of defective qualities. 

Altogether this is a notable book, in which 
American science may well take pride. I t  
should form a part of the required reading 
of every student of biology, because nowhere 
else is there brought together in such clear 
and well-digested form the results of a mass 
of experimental work which has successfully 
lighted a dark corner of biological science. 
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CORRESPONDENCE BETWEEN CHROMOSOME 


NUMBER AND LINKAGE GROUPS I N  

DROSOPHILA VIRILIS 


A STUDY of twenty-seven mutant characters1 
in Drosophila vim'lis Sturtevant, reveals the 
presence of a t  least five groups of linked genes 
in this. species-in contrast to the four groups 
in Drosophila melanogaster (ampelophila). 
This difference in number of linkage groups 
agrees in a significant manner with the differ- 
ence in number of chromosomes in the two 
ppecies. D. meknogaster, as is well known, 
has four pairs of chromosomes-three large 
and one very sm~al land  corres~ndingly has 
three large groups and one small group of 
li,nked genes. D. virilis, on the other hand, has 
six pairs of ~hromsomes-five large and one 

1Dascriptiom of some of fthese have appeared in 
tm earliw papers: Metz, C. W., Genetics, 1: 591-
607, November, 1916, and Metz, C. W., ibid., 3: 
107-134, Mareh, 1918. 



very smallz-and should, therefore, according 
to the chromosome theory, have six linkage 
groups, one of which might be &to con-
tain relatively few genes. From present evi- 
denoe i t  seems probable that the five linkage 
proups, thus far detested, rapresent the five 
lawe pairs of chromosomes. Detection of %be 
sixth group, represanting the very emall pair, 
would hardly be expected until a larger num- 
ber of mutants had been obtained. 

The data upon which these conclusions are 
based will be published in detail elsewhere, but 
may 'be summarized as follows: 
, Fourteen of the 27 characters are sex-linked, 
fomning Group I. The remaining (non-sex- 
linked) cha~acters fall into four groups-
Group 11.with t  h charadte*,~ Group 111. 
with four characters, Group IT. with three 
characters and Group V. with three characters. 
, Maps of the five groups, based on crossover 
values, as determined thus far, are respectively 
about 90, 40, 60, 0 and 20 units long. Theae 
lengths are based, respectively, on data involv- 
ing 12, 2, 4, 3, and 2 "loci," and hence will 
probably be extended considerably when more 
characters are studied. Although the values 
are only approximations, because of the small 
number of genes involved, they $how that a 
rdlatively lalrge amount of crossing over occurs 
in  some of the groups. In  $he fourth group 
the three genes appear to be completely linked, 
but since there is no other evidence to indi-
cate that they are allelomo~phsthey are as-
s m d ,  tentatively, to mpresent three different 
loci. 

Owing to the fact that in D.viriEs, as in D. 
melanogaster, there k no indication of crossing 
over in  the male, it has ;been po~sible to secure 
clear-cut evidence of the distinctness of the 
linkage groups, because back-crosses of hetero- 
zygous males always give complete linkage, if 
the gems belong to the same group, or free 
segrwation if they do not. Thus rerpresenta- 
tivea of each group (exclusive of the sex-linked 
group) have been tested with representatives 
pf every other group and found to give free 
wega t ion ,  whems with members of their 

2 Bee Metz, 0.W., Amer. Nat., Vol. L., pp. 587-
599, October, 1916. 
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own groups they gave complete linkage. The 
crossover values* were, of course, obtained by 
back-crossing females instead of males. 

It &odd \benoted that in the case of the 
fourth group no crossing over has yet been de- 
tected i n  either sex, but only three oharacters 
have been studied in  this group, and there can 
be little doubt that the wwl difference, as re-
gards crossing over, will prove to be the same 
here as in the other groups. 
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SECTION H-ANTHROPOLOGY AND 

PSYCHOLOGY 

AT the St. Louie meeting of +he American Asso- 
ciation for bhe Advancemmt of Seieme, Section 
H presented a itwo-day program. The Monday 
morning program was given over to papers of 
especial anthropological interest. UnSortunabely 
due to wnflict in the announcements few were 
present and the session was postponed, resultkg 
in only a few papers being given. On Tuesday 
morning the W i o n  united with Sedion G E & u -  
cation-in a joint program. The addrees of bhe re- 
tiring &airman of *he Seotion, Dr. Ale5 HrdiliEka, 
was entitled "The relations of anthropology and 
psycholagy. " 

Due to action of the Couneil of the Awociation 
r he old Section H-Anthropology and Psychology 
-has been divided np into new mtions. The new 
Section H will be restriated to anthropology and 
the new Seotion I to psychology. OiEc8rs for both 
Se&ions were eleded on Tuesday afternoon. 

The officers for Section H-Anthropology--are: 
Pioe-president of the Awooiatb and chaimnan, of 
the Secth,  Dr. C3. B. Gordon, University Museum, 
Philaderlpihia, Pa.; Seoretary, Dr. E.Hooton, Pea- 
body Museum, Om%ridge, Mase.; Yembers of Sec- 
tional Colmdl, Dr. I.W. Hodge, Mueeum of the 
American Indian, 1 year; Profemr R. J. Terry, 
Washington University, 2 years; Dr. B. Lanfer, 
Field Museum of Natural HLtory, Ohieago, 3 
years; and Dr. Ale3 HrdliEka, United Btates Na-
tional Mweum, 4 yeare. 

The offlcers for Section I-Psychology-are: 
Vice-president of the AasoWbn and ohaimnaa, 
Profemr Wward K. Strong, Jr., Uarnegie Insti-
tute of Teohnslogy; Seoretary, Professor F. N. 
Freeman, U~wrsify  of Chbgo (for 4 yeare) ; 


