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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. 
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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 ~hDr. 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. 



tion with the survey) governors of the state 
mere of the party x+hlch was in power when lt 
mas inaugurated thl-ough ithe 1ntere3t and initia- 
tion of Presided Hayes, himself twice governor 
during those years. 

Kor is there any evidence to shorn an at-
titude of persofial unfr~endhness Itowa~*ds Dr. 
Newberry or the survey on the pa& of the two 
giovernors belonging to the other political fac- 
tioln, each of whom served one term. 

The plain truth (seems to be hat for the 
disconhinuance of appropriations %or the sup- 
poilt of the surrey under his adminisltration and 
for the final endng of it by legisletive enact- 
ment in 1882, Dr. Newbemy, himself, was lalrge- 
19 if nolt eatirely responsible, though the finan- 
cial crisis lt%rough mhlch the vkole countq 
was passing duming the early 70's clo~~btless 
had mucli to do nhth the Inmitations put upon 
its opembions. 

The people of Olio had been led to beliere 
that the economic and espeoially the nlinarai 
resources of the stalk would be dereloperl b j  
the sumex and it is inolt suqns lng  that [there 
was impatience when aften* the lapse of ten 
or fifteen y e w  nohhing of grelat value on thls 
phase of the rrork had appeared. 

Instead tliere had been published elaborate 
reports upon plaleorutology, involving large es- 
pense for beautiful (and valuable) pllate illus- 
trations, the msit of which for a single volw~le 
being as much as $34,000. 

.Af$ter three years the 1egislatui.e mo&fiecl the 
organizartion by creating a geological board 
comibting of the governoT, school commissioner 
and the state treasurer, wh;& was charged rvitli 
the general supers.ision of the survey, /though 
this had, apparently, little effect upon the pro- 
gram of its opez7ations. 

Volume 4 of the series of r epa~ t s  was pub- 
lished !in 1882, thinteen years after the begin- 
ning of the work and mas devoted entirely to 
ve~tebraite zoology. 

I n  the meantime Dr. Orton, who had been 
one of Newberry's p i inc i~a l  assistants, had 
been especially interested in tihe economic and 
minepal resources of ithe stake, the eiteint of 
7vhich was hardly realized a t  that time, and 
material for 1-olume 5 had been gatihered. I n  
April 1882 Ithe legislature made an appi*opria- 
tion foT ithe cost of publi&!ing this volume 
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and at the saine tiine announced that "up011 
the pnbl~cation of said T701urne 5 the Geological 
Sulvey of Olzio 1s hereby cleclal.ed to be com-
pleted.,' 

I t  11-as also providecl in Mie same Aot that the 
publication of this rolulne shoulci be In chaihge 
of a geologist to be appointed by the governor. 

The governor, the Hon. Charles Fo,ter, 
pimmptly lappainted Dr. Oilton, ~vho had recent- 
ly res~gned tihe presidency of the Ohio State 
University, which he had held from its or-
ganization in 1873, an order ito devote his entire 
time to t~he professorsl~lip of geology in that 
~nsbitution. 

In  1884 LTo1ume 5 was published, being de- 
voted (almost enb~rely Ito coal. Lt has always 
been the most sought after publica~tion of the 
aurvey end the react~on lbo its ,appearance TIQS 

a provis!ion by the legislature "to extend and 
nornpletle the account of the economic geology 
of the state ithait was begun in Volume 5.'' I n  
1888 Dr. Orton published la volume on petyo- 
leum and natural gas which has been esteemed 
as equal in value Ito TTolnme 5.  

The survey became and bas continued to be 
pop~dar  ~vitih the people of the state land it 
has ever since been "a going concern." On 
the death of Dr. Orton an 1899 Be \Inas suc- 
ceeded by his son, Edward Orton, Jr., whose 
development of ithe ceramic i~literests and nieth- 
ods of the state were of ma'trion-wide impol-tance. 
Desii-ing to devote most of his tiune to this 
special field he resigned in 1906 and was suc- 
ceeded by the pi.esent ~ncwnbent, Professor 
J, A. Borvnocker who had served as assistant 
geologist for  several yeam, and who also fills 
a chair of geology in ithe s.tate unlvemity. 

I t  is true that the fact of Dr. Newbenyls 
absence during a llarge plart of each year, 
especially clunng the ~ t ~ n t e r  when the legisla- 
ture mas in session, had a good deal to do yith 
the dissatisfaction which clez~eloped a few yeais 
after 111s work began. Although bozn in Con- 
necbicut he x7as, st ,the age of tu70 years, 
blonght !to Ohlo by his parents and the stalte 
in which he grew up and was educated al~vays 
regarded him as one of her ~ l l u s t ~ ~ o u ~  sons. 

He mas a paleontologis~t ratiher than a geolo- 
gist but if he had been tactful enongh to place 
the emphasir of tihe earlier years of the survey 
upon those phases of 111 ~ v h ~ c hit the people 
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were vitally interested the story of his connec- 
tion wlth it  might have been d~fferent. As it 
was Ohio saw (adjoining states rapidly deierelop- 
ing their mineral 'esouwes a s  the resrxlt of gm- 
logioal surveys while her own onganization 
seemecl t o  be p1,odncing only beautifully illus- 
tlated volnmes csncernllng fossils. 

There are enough sins legitimately left a t  the 
door of state and natlonial legisl~atures, in con-
nection wlth thei:. deallngs with sseience, with- 
out adding to their number the failures and 
mistakes vhich should r e d l y  be charged to men 
of salenee tthemsel\-es. 

THE COLLOIDAL STATE 
EDITOROF SCIEXCE: I t  seems ithat one im- 

portant basis of the anomalous behavior of mait- 
ter in  ithe colloidal sbate of subdivision lies in 
the fact  that, i n  the colloidal zone, increase in  
dispersion is accompanied by a displvporblon-
a k l y  large increase i n  kinetic activity of the 
ultramicrons, which reaches an extreme a t  
atomic or molecular dispersion. The speed of 
motion of uhtramicrons is itself the resultant 
of severd factom (including size, temperature, 
vijcosity of dispersion medium, concentration, 
free electronic fields, eitc.), but  i t  pyobably 
exercises a very considerable influence in  re-
actions where collodclr are invol7-ed, e.g., dif-
fusion, a~dsorption, enz3-m aotion, etc. 

F o r  some time I have been accumulating data 
bearing on ithis quesition. and would be pleased 
to hem from any readers of SCIEXCE who know 
of pertinent experimental facts. Thus Zsigmon- 
dg ("Colloids. and the Ultramicroscope") has 
given the size of certain gold nltramicrons ancl 
their relative amplitudes of motion. Ultra-
microspic examination indica,tes that gel forma- 
tio on involves aggl-egation ~ i 5 t h  cessation of 
visible kineicic acti~rity, and the zone of maxi- 
mum clegree of oolloidality (J. A!exander, 
J. Am. Chem. Soc., 43, p. 434, 1921) may be 
th~at zone where the curve of firee surface 
plotted against particle size, approaches and 
crosses the curve of kinetic mation plotted 
against particle size. 

S n  investigation will also [be made of the 
variations i n  size of ylitramici.ons ancl ultra-
microscopic activity v i th  changes i n  free acidity 
(1%-ion cencentraition or pH value). 

NOTE ON THE FUSARIUM WILT DISEASE 
OF BANANAS 

INthe journal, Phytopalhology,  of Septem-
ber, 191Q1, Dr. E. W. Brandes described i n  
detail his out-door pot inoculation experiment, 
demonstrating that Fusarium Cubense, E. F. 
Smith is the cause of the very destructive wilt 
disease of ,the banana, heretofore generally 
known as the Panama disease. Since then there 
has been published i n  Java  a paper by E. 
Gaumamm on a vascular disease of the banana2, 
in  which the author attempts to discredit the 
work of American investigators of this dis-
ease, but particularly that of Dr. Brandes. I n  
a statement by Brandes, of which the writer 
has a typwr i t t en  copy, he reviews Gaumamin's 
paper and points out various errors and con-
fusion of facts. As the writer, while connected 
with the United Frui t  Company, recently con-
ducted a n  experiment of exactly the same kind 
as the one by Brandes above mentioned, i t  may 
be important to those interested to briefly 
describe this experiment and the results. The 
experiment was made just outside -the Com-
pany laboratory, i n  Chang~~inola, state of Bocas 
del Toro, Panama. I n  this case the common 
Gros Michel banana was employed, instead of 
the variety Chamalucco employed by Brandes. 
Otherwise the two experiments were almost 
perfectly parallel except as to locality. 

This experiment was begun Yovember 1, 
1921. Twenty-five cement pots were employed, 
set in  corresponding holes in  the ground, and 

1 Brandes, E. W., Banana Wilt. Pkytopath. 9. 
No. 9, pp. 339-389, pl. 22-34, 1919. 

2 Gaumamm, E., Over een bactericele \-atbun- 
delziekte der bananen in Sederlandsch., Indie. 
Meded. V. H. Instituut V. Plantenziekten, No. 48, 
Dept. N. Landbourn, Nijverheid en Handel, pp. 
135, pl. 8, 1921. 


