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tween the morphological and biochemical changes and 
the possible effect on virulence are being studied. 

The concentrates a t  present available are manifestly 
crude, but the active material (or materials) is non- 
volatile, readily soluble in water, 95 per cent. alcohol 
and acetone containing a trace of water, and is stable 
a t  100' C. a t  p H  7.3. The concentrates are acid and 
contain nitrogen but no sulfur. They give a positive 
biuret reaction, but it appears likely that the protein 
is present as an impurity. 

These experiments are being extended and will be 
reported in detail later. 
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DIETARY REPAIR OF EXPERIMENTAL 

CARIES1 


EXPERXXENTSLcaries was prodilced by feeding rats 
a coarse-corn, caries-producing diet2 for 100 days. 
Animals sacrificed at the end of this period showed 
evidence of carious disintegration in the molar teeth. 
By examination under binocular microscope, using a 
fine explorer to test the cavity formation, soft areas of 
exposed dentin could be noticed. Upon histological 
examination the lesions showed deep penetration with 
the cavity base in close proximity to the pulp chamber 
and with little eyidence of secondary dentin formation. 
One group of rats which had been on the caries-pro- 
dtxcing diet during the same period (100 days) were 
continued for an additional 2 months, during which 
Oime they reeeived the stock diet of this Iaboratory 
(finely ground fox chow) that has been shown to be 
adequate in every respect. After the two months on 
this diet, the rats were sacrificed and the moIar teeth 
examined. 

Unexpectedly, the caries process had not only 
stopped but under binocular examination the exposed 
dentin was found hard and polished. Histological 
study of these teeth showed an unusual picture. The 
dentin had a sclerotic appearance and beneath every 
place where the outer part of the tooth had been sub- 
ject to attack a neTT- thick layer of secondary dentin 
had been laid down, which reestablished a safe dis- 
tance between the external tooth surface and the pulp. 
I n  some cases this protective layer 'had attained the 
thickness of the original dentin. 

This experimental approach, which permits histo- 
logical evaluation of the reparative processes asso-
ciated with carious disintegration, should offer a new 
field of investigation of the dietary and other factors 

1 This work was carried out with a grant from the Car- 
negie Corporation of New York. 

2 C. A. Hoppert, P. A. Webber and T. L. Canniff, Sci-
ENCE, 74: 77, July 17, 1931. 

involved in the control of dental caries. I f  such de- 
fensive processes can be promoted and the acute caries 
penetration prevented, it should be possible to save 
many teeth from severe destruction and its conse-
quences. 
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RATE OFSURFACE RETREAT OF SEA 

CLIFFS BASED ON DATED 


INSCRIPTIONSl 

XIXCE the time of cave man, people have responded 

more or less to an urge to draw pictures or cut in- 
scriptions on walls. Although this habit is often ob- 
jectionable, some use can be made of it geologically in 
estimating the rate of rock surface meathering and 
erosion. 

Near La Jolla, California, the sea cliffs are largely 
composed of Cretaceous and Eocene rock. Nuch of 
this material is sandstone, consisting of medium to 
coarse-grained quartz and feldspar, moderately to 
firmly cemented by CaCO, when fresh, but friable 
when weathered. Along four miles of this coast a 
great number of roughly carved names or initials were 
found on the sandstone during August, 1940. Even 
though fewer than 10 per cent. were accompanied by 
the date on which the carving &as made, a total of 163 
dated inscriptions were located. Since beach vacation- 
ists have come to La Jolla for many years, an inter- 
esting frequency curve for such dated signatures can 
be made (Fig. 1). Enough data are available so that 
the effect of a few deeply cut carvings, of falsification 
and of errors in reading partly obliterated dates is 
minimized. 

Most of the freshly cut letters are a sixteenth to 
a quarter of an inch deep. Within a few months after 
being cut, definite signs of solution and wearing away 
of the edges appear, until in about a year there remain 
no sharp edges whatever. I n  two or three years the 
lines usually become only broad shallow grooves in the 
rock surface and in four or five years they are partly 
obliterated and can be read only with difficulty. In 
several instances, where the grooves for old carvings 
had been almost completely destroyed, the lines are 
partly shown by rows of barnacles which had lived in 
the grooves probably because a water film was held 
there longer than on the flat rock surface. 

Destruction of the carvings seems to take place 
largely through solution of the CaCO, cement in the 
rock. The loosened grains may be detached by the 
formation of salt crystals developed by the evaporation 
of spray or a t  some localities they may be carried away 

1 Contributions from the Scripps Institution of Ocean- 
ography, New Series, No. 138. 



through direct e~~osiouby sediment-laden waves. Inter-
estingly enough, the dates nhich have remained legible 
fo r  the longest time are those cut on the walls of caws 
or narron- inlets where the rock rarely becomes eom-
pletely dry. 

On the basis of carvings made in 1940, the depth of 
the average in-cription was estiinated to  be one eighth 
inch. If s is  Fears are required to obliterate a cawing 
(Flg. I),a pcriod of about 600 years -vvould be neces-
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FIG.1. Grapll showing nulnbcr of dated inseril~tions 

found cut in sanclstonc sen cliffs near La Jolla, California. 
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sary for  surface weathering and erosion alone to cause 
the sanrlstone cliffs to retrcat one foot. This f igup 

# 

DATES CUT ON OPEN CLIFFS 

# DATES CUT ON CAVE WALLS 

p1'0bably represents a maxin~anlrate fo r  the sandstone, 
howcvrr, since obliteration lakes pln'e not only by 
retreat of the enlire cliff front, but also bj- merP broad-
~ n i n qof the letters into a wide h o l l o ~ ~ ..\much higher 
rate of ~ ~ e l r c a texists l o r  local cliff.; of relatively un-
consoliciated tert.ace material near La Jolla. Thrsc are 
cnt back by waveb and 1-ain wash so rapidly that only 
oiie or two 1910 carvings ~'e1.c Pound. An even lower 
ratc fo r  liitlestoi~c(oiie foot i n  6,000 years) was ob-
tained by GoodehildL through the investigation of 
gravestones. The slowness of the retreat suggest,^ that 
otltei*~"roce.;>cssuch as  undercutting by waves is pri-
marily rcsponsiblc for  the cutting back of the cliffs a t  
La Jolla. A t  the rate of retreat of one foot in 600 

gears, a cliff twenty feet high would corltribute to the 
beach about 3.3 cubic feet of sand annually fo r  each 
one hundred feet of its length. Altho~xghthe method 
is subject to errors, rt inay be a n  approach for  deter-
mining relative rates of surface weathering and erosiorl 
in other areas. 
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MAN'S BIOLOGICAL DESTINY 

PROFESSORELIOTBLACKWELDER, spraking as retir-
ing president of the Geological Socictp of America 
in  an address published in SCIENCEfox' April 18, 1941, 
under the title "Science and I-Iuman Prospects," takes 
the view that nian as  a 4pecies is  limited in power to 
iinprove native ability, except to  sue11 degree as  may 
be accomplished by eclucational methods. However, no 
reason exists fo r  so pessimistic a view because the hn-
man species is subject to biological lams that differ in 
no eqscntial respect froin the laws t h ~ tgovern animal 
and plant life. Surely, then, what has been accom-
plished with anilnals and plants call be repeated with 
man. Some oC the work on animal and plant improve-
ment .ir-as reriemed in the Anterican Nattt)alistl not 
very long ago, and while thii  point was not discussed 
in that review, the work reviewed demonstrates that 
maxi holds his biological destiny in  his own hands. 
Ancl 3ince the pul~l~cntionof the A m e ~ i t a nTaturalrst 
article, further gains have bcen made in the work a t  
&fount Hope. 

Purely voluntary action by a comparatively small 
nmnber of people can develop a race of hnman beings 
whose brains mould have most of the qualities which 
Professor Blackwelder wonrlers if man's successor on 
this planet may not PO~SPSS, j u ~ tas certainly as the 
abilities of animals h a w  been improved. Anii the taqk 

reclnire such a small nun~t>crof generations that i t  
wdl doubllcss seem likc 311 inslantancous change to 
geologists. Nevc~.thrlcss,a Tace of human beings whose 
poorest brains are superior to the b e 4  of to-day might 
have the sarne difficulties with human rc~l:~tiotiship~a s  
cxiit to-clay hecauce PO many haman relatioxiships arc 
governccl by social inherita~icerather than biologicxl 

. .inheritance. As Professor Blaclcweltler puts it, ". 
and a1~oveall will his life and conduct be c~oritrolled 
by his intellect rather than hy his Ieelingj?" 
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FURTHER COMMENT ON PRESERVATION 
O F N A T U R A L A R E A S  

T-tm comnlent of Dr. TTTillard Ct. Van Narue in  
XCIEKCE for  May 2, 19-11, erriphasizcs fui.thc>i*the need 

2 J. G. Goodchild, Geol. Hag., 12 :  326, 1875; Geol. Mag., 
27: 463-466, 1890. 


