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sex-reversal males. As 168 F, males were crossed 
and 365 daughters tested by recrossing with strong 
males, we assumed that XY-males could not have 
escaped detection. Actually 10 per cent, of the crosses 
with F, males were sterile. Now that Blakeslee's work 
focuses attention again on the P-chromosome, the 
question has to be asked (not overlooked in the origi- 
nal paper)  whether these sterile crosses vere  not the 
onlg ones sired by a sex-reversal male. I f  this were 
the case, the experiment would no longer be crucial. 
After Blakeslee's work I am inclined to this conclusion 
and to assume that my original conclusion as to the 
location of F in the P-chromosome, backed by weighty 
experimental evidence, was the correct one. A deci- 
sive experiment could be planned, but its execution 
would require definite Japanese races of the gypsy 
moth, a condition which precludes a check for  the time 
being. 

RICHARDGOLDSCHMIDT 

MAN'S BIOLOGICAL FUTURE 
THE discussion of man's biological future started by 

Blackwelder1 and continued by Goodale2 and Miller3 
still leaves much unconsidered. Blackwelder states 
the case thus (p.  365) : 

Jnst as it mould have been diEcult for even a most 
intelligent trilobite to imagine the fish, which mas des- 
tined to drive him from the scene, so it is not easy for 
us to forecast the nature and potentialities of that new 
species of B o a t o  which may appear in the distant future- 
unless indeed our genus itself has by that time run its 
course and is not destined to offer the world anything 
further. . . . The only way in which he is lilrely to out- 
strip Homo sapiens effectively is in the quality of his 
brain. 

To these pessimistic implications that man may not 
be able to hold his ovn  against some hypothetical new 
species of Homo, Miller adds three further pessimistic 
implications, nalnelg ( 1 )  man's giantism, (2) his 
racial old age and (3)  his specialized type of social 
behavior; pessimistic because of the implication that 
specialization has proved dangerous in  paleontological 
history. 

To this, should be added the speculations of How- 
ard,4 who in comparing man with insects concludes 
(p.  5) that 

insects have had 12,300 times the chance that man has 
had to evolve a persistent type. . . . Man, then, is a new- 
comer. He may be a fugitive inhabitant of the world, 
speaking in geological terms, but 	. . . the possession of 

1 Eliot Blaclrmelder, SCIENCE, 93: 359-366, April 18, 
1941. 


2 H. D. Goodale, SCIENCE, 93: 618, June 27, 1941. 
3 Gerrit S. Miller, Jr., SCIENCE, 94: 163-164) August 15, 

1941. 
4 L. 0. Howard, ( ( The Insect hlenace." Century Com- 

pany, 34'7 p. 

characteristics (insects) . . . ~vould seem to assure their 
persistence even if such an experiment of Nature's as the 
human species should be found eventually to be an unfor- 
tunate and unsuccessful one. . . . 

I t  seems as though the insects were quite the most per- 
manent and persistent type that life has evolved. . . . 
(p. 8) for the consideration of our present existence and 
of our relation to the forms of life that coexist with us 
it  is not too much to assume that insects mill be here when 
we are gone. I am inclined to think . . . that the last 
living thing on the globe n7ill be some active insect sitting 
on a dead lichen which will represent the last of the life 
of the plants. 

But there may come a cataclysm, in which case the 
human species may be wiped out, . . . (p. 9) Tillyard 
has found in Sew Zealand a primitive caterpillar feeding 
on a liverwort . . . and this insect type appears to have 
remained unchanged for millions of years. What is a 
cataclysm or two to the insect class? . . . the insects have 
passed through cataclysm after cataclvsin; and when they 
are subdued it will be safe for some possible historian in 
Mars to say "That is the end of that world." 

To any possible objection about pessimism, Black- 
welder has replied that a "scientist is under no obliga- 
tion to be a n  optimist. His  onlg concern rnust be to 
approach nearer to the truth." I f  truth offers hope, 
so much the better. Goodale offered hope that "man 
holds his biological destiny in  his own hands." This, 
of course, assumes that man will direct his own evolu- 
tion on the basis of his understanding of genetic prin- 
ciples. 

But quite apart  from man's control of his own 
evolution, there is evidence to indicate that man or his 
improved descendants will be able to cope with his 
competitive foes or forces of nature. The fact that 
man or his ancestors have been able to cope with and 
survive in face of all competition from longer per- 
sistent forms gives a ray  of hope. His  emergence 
from such competition to a dominating place among 
organisms where he has almost a monopoly on intel- 
ligence is positively encouraging. 

The characterization of the present as a n  age of 
insects based largely on the enormous numbers both 
of kinds and individuals is scarcely tenable as  a n  
alternative to the age of man. I t  overlooks the fact 
that man's ancestors persisted in face of the opposi- 
tion of the long established forms and gradnally 
spread over most of the xvorld, occupying nearly every 
terrestrial habitat suitable to his size despite the pres- 
ence of insects or other animals already established 
there. 

Primitive man having spread into nearly every par t  
of the world, where he was confronted with varying 
environments, developed adaptations which met the 
differing conditions and produced differing races. 
Successful and prolific races sometimes over-ran less 
successful races and crowded them into oblivion. This 



appears to be the nlethod of evolution. This inter- 
pretation is difficult to harmonize \n th  Blackwelder's 
assunlption (p .  363, line 9 )  that "new species originate 
not by gradual imperceptible changes, but by sudclen 
mutations." His  assunlption leads to the idea that 
some new creature of huinan lineage will crowd out 
man. ~vhereas, predicting froin the past, nlan will 
probably evolie gradually via new Mendelian com-
binations, chro~nosorne aberrations and gene mnta-
tions. There seenis to be little chance for  off-shoots 
to diverge froin man. 

TS'hat are the chances that some other species not of 
hunlan stock inay outstrip man? F o r  conlparative 
analysis, consider the birds. TV11en they took to the 
air, they obtained a practical inonopoly arnong verte- 
brates despite the prior clairns of the pterosaurs and 
~vinged insects. With this monopoly, they were able 
to spread and differentiate into very successful groups. 
I n  doing so, they uncloubtedly eliminated by competi- 
tion many of the intermediate stages of development, 
so there are felv forms left to indlcate the steps i n  
their evolution. 

Man is in  a similar position with his ~nonopoly on 
intelligence. H e  was the first to develop i t  to the 
stage ~vhere it  could be successfully applied to modi- 
fication of his environnlent on a large scale. This 
environmental control is so enornloas by cornparison 
with other animals that he is transforlning large sec- 
tions of the vorld so as to produce increased density 
of his own populaticn and his satellites a t  the expense 
of other creatures. I n  so doing, man seems, like the 
birds, to have crovded out intermediate forms, so 
there is nox- a large gap betveen man and his nearest 
priulate relatives. But there is still a difference he- 
tween the past divergent erolution of birds and the 
prospects for  man. I n  contrast with birds ~irhich 
d e ~  Inan is eloped divergence in ecological isolation, 
now reversing the process. SVith his rapidly develop- 
ing t ranspo~tat ion facilities, he is tending to prevent 
isolation, thus providing more and more mixing of 
divergent hereditary characteristics of previously dif- 
ferentiated races. 

With man applying his intelligence to the control 
of his biological competitors and with his biological 
destiny in his own hands (Goodale), i t  would seem 
that inan has good cause to be optimistic despite the 
alleged clangerous specializations to  which Miller 
called attention. There may be, however, enough gen- 
eralized characters of rnan to nullify the purported 
dangers froin such specializations. There seenls to be 
nothing on the horizon in any direction which shows 
pos~ibilities of taking leadership away from man or 
his descendants-certainly not the insects. 

DEMONSTRATION O F  LABYRINTHULA 

PARASITE I N  EEL-GRASS FROM 


T H E  COAST O F  CALIFORNIA1 


INa recent publication of the G. S. Fish and \lTild- 
llfe Service, Noffit and Cottam describe some current 
abnor~nal~t iesin the feeding behaviors of brant along 
the Pacific C o a ~ t . ~  These appear to be related to the 
clepletioii of marine eel-grass. Zos tera  vzarilta, that 
forms the preferred food of brant. Marked loss of 
the Pacific varieties of Z o s t e r a  ~ r ~ a r i n a  is limited to a 
felr localities, and the condition is not comparable to 
the sudden wasting of Atlantic eel-grass in 1931. 

At various intervals during the past year I have 
exaillined speciinens of plants taken fro111 affected 
beds without obtaining satisfactory cvidence of para- 
sitic activity. Recently, however. I received excep- 
tionally well-fixed illaterial in which I was able to 
deliionstrate readily the L u b g r i n t h u l a  collnilon to the 
diseased Atlantic eel-grass. The parasite was clearly 
present in two specimens collected froni North I-Ium- 
holt Bay, California, and fro111 San Quentin Eay, 
Lower California. The beds froni xvhich they mere 
talren were in good condition with few masted plants. 
The Labgrint l lz t lc~shows the sanle morphological fea- 
tures and peculiar distribution in recently invaded 
leaf tissue as in diseased leaves of Atlantic eel-grass.3 

A SYSTEM F O R  T H E  F ILING O F  REPRINTS  

!ILTHOUGITare in sympathy with the recentv e  
request of Professor 3lcCayl regarding standardiza- 
tion of size of reprints it  is not likely that all journals 
will respond to his suggestion. I n  any event the 
change could not he retroactir-e, and hence 73-e are 
faced with the problenl of filing reprints larger than 
tlie usual sizes. The author has adopted recently a 
system, which may not be original, though I have not 
seen it used e l se~~here .  vhich gives promise of being 
satisfactory. The present file contains inore than two 
thousand reprints and reports. 

Discarding the usual boxes the systern lnakes use of 
~111x11 metal cabinets. The particular cabinet chosen2 
contains 27 drawer., each measuring 3" x 9" x 12". 
I n  addition to accommodating the larger reprint sizes 
of ~ i ~ h i c hProfessor McCag coriiplains it  is possible 
also to file typed reports (8:" x 11"). Of advantage 

1Contril?ution No. 311 of the Woods Hole Oceano-
graphic Institution. 

2 J. Lfofiit and C. Cottam, Wildlife Leaflet 204, Novem- 
ber. 1941. 26 TI, imim.). Fish and TTTildlife Serviee, U. S. 
IIeGa~tmento? the ~ n t f k i o ~ ,  1941. 

3 C. E. Renn, Biol. Bull., 70 (1) : 148-138, 1936. 
1C. 51. &IcCay, SCIENCE, n.q., 94: 415, 1941. 
2 Obtained from Hobart Cabinet Company, Troy, Ohio. 


