
660 SCIENCE [VOL.LVI, So.  I458 

Imira I-lospital. 1011-a City, to take up  the 
teaching of nutrition a t  the University of Cali- 
f o ~ n i a .  

DR. \~-ILLI-~XE. BLBTZhas been appointed 
instructor in psychology a t  the University of 
Chicago. 

LEOPOLDO CIC~IBSCO,  (Harvarcl),B. 6c.D. 
has resunlecl his former w o ~ k  in the University 
of the Philippines, w h e ~ e  he has beell ap-
pointed assistant professor of e~tiomology a t  
the College of -kgriculture, LOS Bafios, P. I. 
Dr. Cichanco had isre11 on leave for  &out three 
yews, as a traveling fellor\, of the University 
of the Philippines in  ,he Unitted States, spencl- 
ing the larger portion of thls period i n  post- 
graclnate work a t  the Bnzsey Institution of 
Harvaril TTniver5ity. 

DISCUSSHCN AND CORRESPOND-

ENCE 


WE.4THERIPdG UNDER CONSTANT 

CONDITIONS 


D ~ R I R Gthe past sumnler the ~ ~ r i ~ t e r  
risitecl 
a number of the paleoilthlc caves of southern 
F ~ a n c e  and northel-n Spam, and there had a n  
opportunity to stuclg tile effects of me)athering 
upon rocks ancl upon rille 15-01 I i4 of 11:lan where 
conditionh have apparently remained uii-
changed clnring a time which is varloixsly esli- 
malecl a t  from 18,000 to 30,000 years. 

Every geologiei from his own observations 
and reading can give nllany examples of rapicl 
\vestl~ering, such as  that on  the vestern front 
of the Aulieas Cathedrzl plobably not an orig- 
inal stone placed there by the builders in  'the 
fifteenth century can be found;l that the out- 
side stones of lJ7estminster Abbey have been 
renev ecl 6s-e times over; that the stone of which 
the Byitlsh I'Iouses of Pal.liament are built ha3 
crtunblerl so rapidly tliat already i t  has been 
necessary to replace many of the stone orna- 
ments ~ ~ - i t l l  cast iron. 

On the other hand, so many objects showing 
alinoat no e~ idence  of ~ e a t h e r i n g  ha-\-e been 
taken from tombs in Egypt  where 'they were 

1.j .  \ ~ 7 ~Gregory, "Geology of To-day," page 
31. 

buried for  inany centuries that little surprise 
v a s  evinced when tile Xetlwpolitan Museum 
Expeclition of 1919-1920,2 announced the ilis-
covery a t  Thebes, in  ithe ~hanlber  of the tomb 
of a man of great wealth, of a large numller 
of renlarkably pl-eserved small wooden models 
illustra~ing the daily llfe of his hou>ehold: 
bseT1:el-s lna]ring beer, cooks $read, 
boats T1:ith their boatmen, fattelling in 
their These wooden models, nllic-h aye 
"pPactically as as the day they were 
made," meve and apTa\, about 

4,000 year4 ago, bur so little have they been 
at'iectecl by the agents of the in eat her that even 
the finger and tham11 prints of the men who 
carrled the figui-es up  to the tonib are pre-
qen-ed a. xel l  as Ay specks on the kodels and 
spicler-webs 7~1th dead spiders st111 on thein. 

It. is perhaps because of the malty archeolog- 
ical dlscc,~~erle.;in  a r ~ d  eounir es that we ha~re 
becoine aecncLomed to t h ~ n k  of the agents of 
the weather as mo?liing s l o ~ ~ l y011ly v;here 
there is little 01- no moLqture, 1)ut the wonder- 
fully preserved paintings, engravings a n d  clay 
models which 'are to be seen in the 1nois.t cave. 
of southern France ancl northern Spaln, and 
which antedate the x-orks of the Egyptians by 
thousands of years, compel a ~noilification of 
these views. 

7;C'hen the polychrome paintings on the ceil- 
ings of the great chamber of the cave of Alla-
mira, near Santander, Spain, were discovered, 
careful observers doubted their authenticity be- 
c a n ~ a  the? showecl so littie evidence of great 
antiquity: the paint is so fresh that IL can 
easily be rnbbed off with the finger, the colors 
are  probably nearly as bright as when first 
bald on, and. there is no conspicuous flaking of 
the surface. Not~vithstanding their rnodein 
appearance i t  1s generally agreed that the 
paintings v e r e  made by pdaolithic artists 
thonsancls of years before the p j ~ a m i d s  were 
builc or Babyloii founded. 

I n  rhe cave of Combarrelles and i n  other 
caves i n  the Dordogne region of southern 
France lthe same absence of conspicuous weath- 

2 Bull. ~ e t ~ o p o l i t ~ ? ~  k t ,  XV, De-Wtseunz of 

cember, 1920, pp. 12-40. 
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ering is marked: the only obvious change i n  
the engravings made by paleolithic artis'ks is 
that tlie incisions have taken on the buff color 
of the rock and are no longer xhite as when 
firat m'ade. 

I n  the cavern of Tuc D'Audoubert on the 
estate of Count de Begonen, near St. Girons, 
in  the Pyrenees, is a n  even more remarkable 
example of lack of disintegration. I n  this 
oave are the clay models of bison which are in 
nearly as perfect condition as when made. A 
clay model is almost a synonym for the 
ep1ielneral for the reason that a short exposure 
to ordinary air causes i t  to dry and crack, and 
excessive moisture causes i t  to collapse. These 
models of bison are in  fact sllph~tly crackecl 
but with [this exception are unchanged. It is 
possfible that tJhe crack's 7rer.e formed within 
the first few weeks a f ~ e r  the figure> were mod- 
eled and that none ha.s developed in the 18,000 
to 30,000 years that have f o l l o ~ ~ ~ e d .  This seems 
incredible, but the proof of very great age ap- 
pelavs to be we11 es~ablished. 

The conditions under which the ar t  of pale- 
olithic man has been preserved almost un-
changed for 'tliousanfks of years are to be found-

in the uniform temperature, lack of s~ull;gllt, 
anrl absence >of circulating grouncl water. 
Although the rock i n  the ~klcamii-a cave ia sat- 
urated there has been sligh't movement of 'the 
ground water and consequently lihle solution 
01. deposition has been lpossible. I n  the cave 
of Tuc d'Audoubert there is non7 some solntion 
and 'the composition !of the water xhich drips 
from the roof of the cas7e has changed slightly 
as is shown in some of the stalagmites which 
after being built by lime deposited from the 
water now have cpater-like depressions i n  their 
summits showing 'that the w~ater is a t  present 
under-saturated. I t  is probable, however, that 

able preservation of the Egyptian wooden 
models to which reference has been made is due 
to unifoim temperature, lack of sunlight and 
absence of moisture. 

The explanation of such remarkable preser-
vation therefore involves no new principle as 
i t  is due to uniform temperature, absence of 
sunlight, and nonicirculation of grouncl water. 
These are, indeed, 'the wnditions under which, 
deep 80wn in the rocks, the skeletons of lthe 
vertebrates of the past are  preser~-ed. 

HERDWANF. CLELASD 
WILLIAXS COLLEGE 

THE BEGINNINGS OF AMERICAN GEOLOGY 
To THE EDITOROF SCIENCE:111his letter, 

"The Beginnings of Ame~iean  &o!ogg" 
(SCIEXCE, Octlobar 27, 1922), Dr. llIarcus Ben- 
jamin (doubtless quite uniutentionally ) makes 
a skatemen: i\%ich is not only unsupported by  
facts but vhioh most stnnjustly refleck upon the 
characiter and career of a diatingulshed Ameri- 
can geologlsi, a paesident of the Cfilologioal 
Slociety of Ameiica, and  also of Ithe Amerioan 
Association f o r  the Advancement of Scxenm, 
and, I ~thlnk, the most unselfish, modest and 
self-effacing man of science I have ever known. 

-lj. in  these days whatever appears "in print" 
is llliely to become material f a r  the future 
hbtorian it seems ivorlh while to correct the er- 
roneous st\a,tememt. 

I n  his reference Dr. Newbeiiry's conneotion 
T&UII the Geob,gicd Survey of Ohio there oc-
curs the ph~vase "o\i?ing to ,the changes i n  po- 
litical ad~ninis t~nt ion i n  Ohio he ( X e ~ v b e r ~ y )  
found himself displaced by a subordinate." 

Neither of statementsthe ~ t ~ v o  inrorporaiied 

i n  ,this sentence is true. 


No one i ~ h o  bad the good fartune its know 

Dr. Edward Orion, who was Newberry's sue-


the moisture content of the air  has re~nai~lecl cessor as direator of the survey, mill be ~vi lhng 

constant and 'that, because of this, the clay to admilt that  there is the slightest foundat~on 

nlodels have not disintegrated. The remarlr- fo r  what is fmplied i n  the last phrase: ancl 
those who are farnikar with lbhe history of that 

3 Conlte de Begouen: "Les Statues d'Argile 
p~ehistoriques de la Caveine du Tuo D'huclo.i~- p e ~ l o d  of the survey know that Dr. N s ~ ~ 1 3 e r s ~ ' s  

bert (hrihge). Conaptes m.redus des  st5a?~ces d e  failure to continue as its head :vas not due to 
L ' d c a d 6 m i e  des  Insc~ . ip t ions  e t  Bel les  L c t t ~ e s ,  a change in politiioal administration In 01110. 
1912, p. 532. D u n n g  twelve of the sixteen years coveping 

4 Xacallister, R. S.: "A Text-book of Euro- [the entire period i n  \ir?hich Dr. N e w b m y  may 
pean Arch~ology," Vol. 1, 1921, p. 451. be supposed to have h,ad any sort of connec. 


