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approximately 11' 6" in  thickness; both overlay a thick 
stratum of shale above a vein of Pittsburgh coal. 

A htucly of the geology of the region rerealed that 
in the geological past the bed of clay formed the bottom 
of an ancient streain bed. Fortnnately the mining 
operatioils cnt aeross the strata, thus revealiilg the geo- 
logical hidory qnite definitely. 

The portions of the skeleton recovered thns f a r  con- 
sist of the heads of both femurs, the proxilnal end of 
the hu~nerns, a practically complete right scapnla, a 
number of foot and toe bones, together with portions 
of the vertebra. A nu~ilber0.f other bony fragments 
are in the laboratories and mill be assembled later. 

Two large fragments of a molar were found and 
these have been fitted together. The figuration of the 
tooth and the marks established the identity of this 
animal definitely as a mastodon. 

To the best of our kilolvledge this is the first report 
of the finding of mastodon remains in this section of 
the State of Ves t  Virginia. Thirty-seven years ago a 
portion of a tusk v a s  found in a gravel pit near Bril- 
liant, Ohio, eight miles west of Bethany, TtT. Va., 011 

the 11-est bank of the Ohio River. 
I t  is planned to continue the search in the region of 

the original find and make a more detailed report a t  a 
later date. 

W. J. SUNPSTINE 
B. R. WEIMER 


BETHANY (IT.STg.)
COLLEGE 

BORGMEIER'S DE ENTOMOLOGIA'
AN APPEAL T O  ENTOMOLOGISTS 

INtile field of entomology, many of us have de- 
pended for  years on foreign jonmals, the channels for 
pnblication being wholly inadequate in this country. 
I notice, in my case, that in 1938 nearly half of my 

papers were pnblished abroad. I n  the near future, 
some of the European periodicals mill be con~pletely 
closed to us, while others plan to carry on on a modest 
scale or even to snspenci for  the duration of hostilities. 
I t  seems most opportune to call the entomologi-ts' at-
tention to a Nex~ Ti70rld publication, which, with the 
groper support of American morkers, may well prove 
the ideal solution to our present difficulties. Started 
in 1931, the Revista de Entonzologia, of Rio de Janeiro, 
is no\?; running through the tenth volume. and has kept 
np  an uneqnalrcl stancia~d of excellence. Each of the 
nine con~pleted volumes covers some 500 pages, ade- 
quately illustrated with text-figures and half-tone 
plates. The papers are cosmopolitatl in authorship 
(being lTrltten in English, German. French, Spanish 
and Portugueqe) and corer practically el ery phase 
of entoruology, theoretical as \yell as practical. Each 
issue, of which there are no\?; three to a yearly volume, 
concludes ~ i t h  an extremely valuable critical bibliog- 
raphy of neotropical entomology. This feature alone 
makes the Reuistrl indispensable to all stude~lts of Cen- 
tral and Sonth American insects. From the start, the 
Revistci has been conducted as a labor of love by 
Father Thomaz Borgmeier. O.F.AI., an e~ltomologist of 
repute in his own field. As most European subscribers 
are likely to drop out a t  present, it is to be feared 
that the editor will run into some unexpected difficul- 
ties. All American entomologists are ~ l rged  to rally 
to his support. Beginning next year, Father Borg- 
rneier plans to accept for  pnblication papers dealing 
with Korth American insects also. The editor'. ad-
dress i.: Convento S. Antonio, Largo (la Carioca, Rio 
de Janeiro, 

J .  BEQUAERT 
H~~~~~~ 3fVIE~1c~4Ls ~ ~ ~ ~ ~ , 

BOSTON.~IASS.  

_SCIENTIFIC BOOKS 

MEDICAL CLIMATOLOGY 

31edical C~ imn to logy .  By CLARENCE 8.~ I I L L S .  296 
pp.  Baltimore, Md.: Charles C Thomas. 1939. 
MILLS'S "i\Iedical Climatology" is symptomatic of a 

movement vhich may beconze a mighty tide a genera- 
tion hence. For  two generations or more biological 
i~lrestigatioil has centered upoil the organism itself f a r  
nlore than upon its environment. The structure of the 
cell, the mecha~lism of inheritance, the chemical com- 
position of glandular secretions and the influence of 
bacteria and other iriternal parasites have engrossed 
attention. As a result not only have the rayages of 
infectious diseases diminished greatly, but new and 
valuable varieties of domestic plants and animals have 
been produced in great numbers. This progress, how- 
ever, has gone hand in hand ~vi th  coinparative neglect 
of the other side of the shield. Our knon-ledge of hoxv 

the organizm is influenced by the external environment 
represented by climate, soil and so forth is still piti- 
fully small. The botanists, to be sure, hare 1.ecently 
made good progress in ecology, but only the merest 
beginning has been made in studying the ecology of 
ariimals anc1 man. The significance of "AIedical Clima- 
tology" lies in the fact that it opens u p  many new 
lines of approach to the fruitful field of human ecol- 
ogy. 

The thesis of the book is that two main types of clis- 
eaqe-infectious ancl degeneratirre-display opposite 
relations to climate. The basic rea.on for  this, as Mills 
sees it, is that human nletabolisrn varies greatly in 
response to weather and climate. TTarm and mono:o- 
nous climates lor~*er the rate of n~etabolism; thus 
climlaishing people's power to resist all sorts of infec- 
tions. Cold ancl variable climates increase metabolism, 

http:O.F.AI.


DECEXEER8, 1939 SCIENCE 541 

thus making people active, energetic and able to resist 
infection. r i~fortunately,  however, this metabolic ac-
tivity places too great a strain upon the vital organs, 
thus leading to clegenerati~e diseases of hhe heart, 
kidneys, nervous system, and so forth. Hence in 
warm, mild, enervating climates, infectious, parasitic 
diseases are especially common, whereas in  cool, vari- 
able aiid stimulating climates degenerative diseases 
are dominant. Recent medical progress has greatly 
diminished the danger from infectious diseases, such 
as tuberculosis, diphtheria, measles, yellow fever and 
malaria. I t  has had little effect, ho~vever, upon the 
degenerative diseases, and these are increasing as the 
elimination of the infectious diseases lengthens the 
span of life. 

&Iills!s thesis is that we fail to conquer the degenera- 
tive diseases becanse we do not recognize that their 
major cause is the incessant drive of cool, stormy and 
variable climates, which reach their greatest extreme 
in the north central Unitecl States. The most valuable 
part of his book is a series of maps showing that the 
death rate from a considerable series of cliseases in- 
creases from sonth to north in the Unitecl States, and 
varies in corresponding fashion according to the cli- 
mate of other parts of the world. The diseases include 
diabetes, goiter, pernicious anemia, leukemia, pneu-
monia, tuberculosis, appendicitis, arteriosclerosis and 
heart failure. Snicides ancl homicides behave in much 
the same ~ ~ - a y .  Xost of the cliseases show a maximnm 
death rate in winter and a minimum in summer. Mills 
sho117s that in general the geographical distribution of 
mortality from these diseases is the same for  whites 
and Segroes, and also for both rnral and urban popu- 
lations. The Negro death rate, to be sure, a l ~ ~ ~ a x s  ex-
ceeds that of the ~vhites, and the urban and rural rates 
may differ. I n  all 'cases, ho~i~ever, the variations from 
region to region are similar. 

Mills takes issue with Winslo\iv, Herrington ancl 
others who claim that snch diseases owe theil* dis- 
tribution mainly to urban conditions and to the in- 
tensity of modern industrial life. To the reviewer it 
seems that Mill. does not pay enough attention to the 
fact that even in villages our modern nrban and in- 
dustrial life is quite highly developed, ancl that it 
surely has an effect upon health in general ancl upon 
metabolism in particnlar. On the other hand, Wins- 
10~1~and his coadjutors fail  to pay enough attention 
to the fact that this kind of life is found only in cli- 
mates that are highly stimnlating, ancl that i t  would 
not be there to any such degree if the climate were 
different. 

Another important point made by illills is that in 
many infections cliseases the number of cases is espe- 
c i a l l ~  high in the more stimulating climates, but the 
deaths in proportion to the cases are few. I n  warmer 
climates, on the contrary, the nnmber of cases is small, 

but the death rate in proportion to the cases is high. 
His interpretation of this is that althongh the over-
stimulation of the cool stormy type of climate leads to 
degeneration of certain organs, its general effect on 
the body is so good that people are often able to over- 
come disease. I n  Jvarm monotonous climates, on the 
contrary, if people become ill for  any cause mhatso- 
ever, they have relatively little power of resistance. 
There the nnmher of deaths is high in proportion to the 
cases, although absolutely 10x17. I n  this connection 
Mills fincls that China and, to a less degree, Japan  
behave like tropical co~ultries. Western Europe is 
more llke the eastern United States, while the north 
central part of this country is peculiarly subject to 
the stimulus and the cliseases indnced bg- low tempera- 
ture and great storminess. 

Here is AIills's own way of pntting his main conclu- 
sion : i'Atn~ospheric turbulence. with sudden changes 
in temperature and barometric pressure, is a factor 
largely responsible for  the initiation of infectious 
attacks, particnlarly in the respiratory and enteric 
systems. But ability to s~lccessfnlly resist the invasion 
seems to depend closely on the energy level engendered 
in the population mass by the stimulation of the cli- 
matio habitat. People living at  low levels of energy 
and bodily vigor in regions of moist heat show little 
ability to throw off infections that once gain a foot- 
hold. Fortunately, in most tropical regions of moist 
heat, atmospheric stability is the rule. Olily in the 
somewhat limited areas of tropical typhoons is man 
doubly handicapped in his struggle fo r  survival. I n  
these regions snch infectious ( 2 )  diseases as tuberculosis, 
leprosy, acute nephritis ancl acute appendicitis take 
heavy toll. I n  the cooler portions of the stormy tem- 
perate regions ability to fight infectious invasions rises 
to much higher levels. There it is that most remark- 
able advances have been made in the fight to lessen 
the infectious disease death rates. But while these 
advances are being recorded, energetic inhabitants of 
these stimulating regions are exhibiting an increasing 
rate of exhaustion and bodily breakdown that pro-
vides an evil foreboding of ~vha t  may eventnally result 
from the too intensive climatic drive (pp.  161-2)." 

I n  spite of much that is convincing, "Medical Cli-
matology" needs greater precision. F o r  example, "in 
Greenland the Norse colonies died out aronncl 1000 
AD. (page 2TS)." That is the time when they went 
there. They disappeared four centuries later. Again 
page 256 mentions "a time when Pittsbnrgh has jnst 
become adapted to heat more severe than that of 
Texas." The reader nnderstancls that Pittsburgh, 
where the average Jnly temperature is 75O, has a hot- 
ter season than Texas, where the July average at alti- 
tudes under 3,500 feet is 80' to 88'. Mills fails to  
explain that he refers to a particnlar instance when a 
brief heat wave made Pittsbnrgh hotter than Texas. 
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Much more important is the author's uncertain atti- 
tude tovard changes in  barometric pressure, a n  atti- 
tude which is prevalent among many others. F o r  
instance, "Tropical typhoon storms sweeping eastward 
over the West Inclies and Caribbean region bring 
added instability during the winter months. These 
latter storms cause little temperature change, but their 
sharp pressure fluctuations seem to bring many of the 
same body disturbances that are associated with tem- 
perate zone storm changes [page 2221. . . . There 
is a strong suggestion that the suclden change of 
barometric pressure which accompanies tropical hur- 
ricanes may be just as important a factor in promoting 
many types of infectious diseases as  are similar changes 
accompanying temperate zone storms [page 2161. 
Severtheless, ". . . our knowledge of the physiologic 
effects induced by pressure changes is still f a r  too 
incomplete even to be called evidence. There are 
hints, however, that fluctuations in atmospheric pres- 
sure do result in marked alterations in certain body 
functions, particularly those of the nervous system, 
reflex acts and glandular activity [page 2581. . . . The 
only significant experimental results so f a r  published," 
ho-i\~ever, "are those of Smith, showing a positive ~ ~ a t e r  

West Indies as  a whole, for  example, theye are only 
about four hurricanes per yeas on an average. I n  any 
one region there are f a r  less. Jamaica, for  example, 
near the center of the hurricane belt, had only 1 4  in 
36 years. 3Ioreover, there are few hurlicanes in minter, 
as appears from the following data as to their total 
number in the entire West Indies from 1836 to 1911: 
Jan. 0 Apr. 0 July 5 Oet. 44 
Feb. 0 LIay 1 Bug. 35 Kov. 3 
Mar. 0 Jurie 8 Sept. 45 Dec. 2 

Another featnre of "illeclical Climatology" which 
will a t  least arouse discussion is the map of climatic 
stimulation on page 82. It is based on (1)  the differ- 
ence beheen  the maximunl and miniinuln temperature 
of each day, (2) the difference between the niaxima of 
successive days, (3)  the difference between the minima 
of successive days, ancl (4)  the number of days having 
temperatures above 64' and below 38'. From the 
standpoint of ordinary climatology and geography the 
resultant rnap seems inconclusive. I t  brings together 
regions which have little unity from the standpoints 
of vegetation, health or human activity. The greatest 
climatic stimulation is indicated in places as diverse 
as (1) tlie high Andean plateau within the bopics, (2)  

balance in the body with pressure reduction and a nega- 
tire balance with pressure increase. Body tissues in 
this respect act as a sponge [page 541." I n  spite of 
the scarcity of erricience, ". . . Sudden changes in  a i r  
temperature ancl barometric pressure, as major storm 
disturbances sweep across the continent, seem to be the 
most potent factors predisposing to acute infectious 
attacks [page 1231 ." 

I n  many other places changes in atmospheric pres- 
sure from day to day are mentioned as  if on a par  
115th changes in tempelsatwe. Smith's conclusions, to 
which IIills refers, are baied on differences leqs ihan 
the probable observational error in one of his two 
experiments, and only a little larger in the other. 
Most n ~ i t e r s  on this subject take no account of the 
fact that a lien ever we drive among hills which cause 
our altitude to valy as much as three 01-four hundred 
feet, we subject ourselves to changes of pressure like 
those in an ordinary storm, but much more sudden. 
Ifevertheless, no one is conscious of any effect. &fills 
tells us, however, that "tropical populations living in 
typhoon regions exhibit the world's most severe tuber- 
culosis problems, . . . particularly . . . in such ty-
phoon-afflicted regions as the Philippines . . . the 
W e d  Indies, and parts of Mexico . . . that are bat- 
tered by this type of storm disturbance [page 13S]." 
The o b ~ i o u s  implication of this last statement ancl of 
those previously quoted is that the changes in pressure 
accompanying typhoons or hurricanes, especially in  
winter, are a main cause of tuberculosis. This ascribes 
f a r  too much to these tropical disturbances. In  the 

the plateau of Tibet, 25' farther north, (3) the plains 
of North America from Nebraska to  the Arctic Circle, 
and (4) New Zealand. The northeadern United 
States, the Sor th  Sea region of Europe and a vast 
area in central Siberia, although reckoned by &fills as  
highly stimulating, are  placed in a lower category. 
I t  must be clearly understood, however, that BIills dis- 
tinguishes sharply b e t ~ ~ ~ e e n  andclimatic stimulation 
climatic efficiency. His  ~vhole book centers around the 
idea that the climate of some regions is so stimulating 
that its beneficial effect is in part  counteracted. 

I n  spite of these criticisms Mills's book is of high 
value. I t  blazes a pioneer trail in its suggestion that 
the study of climate may bc the clue which will lead 
ultimately to a reduction in metabolic or degenerative 
diseases comparable to  that ahich has taken place in 
infectious diseases. I t  also contains a number of inter- 
esting minor suggestions. For  example, the place for  
sanitaria is not where a given disease is most common, 
but where it  is rarest because that is where the climate 
I~eIpsto eliminate the disease. I f  all lepers were taken 
to Switzerland, the disease would presunlably clisap- 
pear. Again, dental caries increases not only from 
south to north in the United States, but as one goes 
dom~varcl  in river valleys. I n  a book where so many 
new ideas are set forth, the chance for  error is neces- 
sarily great. On the other hand, the searcher for  
fruitful research problems in the rich new Geld of the 
influence of physical environment will find in this book 
a perfect mine of valuable suggestions. 

ELLSTVORTHHTXTINGTONYALEUNJVERSITY 


