
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-

19Od I 
FIG.1. Grapll showing nulnbcr of dated inseril~tions 

found cut in sanclstonc sen cliffs near La Jolla, California. 

1915-

1910. 

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. 

I<.0. E ~ R Y  
UNIVERSITYO F  IIILINOISBND 

SCRIPPSINSTITUTION O F  OCEANOGRAPIIY 

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?" 

IS.D. GOODALE 
Rfor:v~XIOPEFARX, 

~ILLII;IISTOTTN, M~t .8 .  

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. 
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for planning in the preservation of natural plant and 
aiiirnal habitats, I can not share his rather sweeping 
criticisni of tlie 1:. S. Forest Service, homever. This 
agency has been corrimitted to a policy of inultiple use 
management for over thiity years-the greatest good 
lo the greatrst number in the long run. I t s  admin- 
istrators have faithfully tried to follow this policy. 
I t  is only natural, then, that the large "roadless areas" 
and "priniitive areas," often containing over a Inillion 
acres in one block, should be scrutinizecl for other 
possible pnblic uses before being set aside. The late 
Dr. Robert ITarshall, the chief advocate of such a 
classification, waF: keenly alive to the needs of society 
as a whole, :is well as being a trained plant physiolo- 
gist. Katurally huch large tracts could riot be closed 
to procluctive use where local industries and com~nuni- 
ties uroulil thereby suffer hardship. The U. S. Forest 
Sertice tries to stabilize coliinlunities ?by insuring a 
continuons supply of raw material. 

Really valuable eominercial timberland has, hom-
ever., been re~ervcd from all cutting and made perma- 
nent natural areas by the I?.X. Forest Service in a 
large nurriber ol. cases, sucll as the Port Orford cedar 
reserve and the Tionesta virgin forest in Pennsyl- 
vania, to which I took pains to refer in rny note in 
SCIEXCEof January 24, which Dr. Van Naine does me 
the favor to quote. This latter area has been carefully 
zoned to insure acleyuate undisturbed environments 
for scientific study. One of the virgin forest areas on 
the White &It. National Forest known as the "Bowl," 
containing 500 acres of l~iagnificent virgin spnlce, 
had so rnuch coininercial value that salvage operations 
v7eye possible after it mas destroyecl by the hurricane; 

this many privately owned commercial forests did not 
have ! 

TThile both the U. S. Forest Service ancl the h'a- 
tional Park Service have reserved a very imposing 
number of natural areas, I fully agree with Dr. Van 
Name that there are still others equally deserving of 
attention. Xn this connection one nlay even raise the 
question ~~vhetllerpublic orrynership of this sort is 
always nece3sary or best. Sonle reserves owned by 
p r i ~ a t e  uni~ersities or schools or scientific societies 
may be even safer froill disturbance. 

Finally I wish to correct any impression that may 
hare been gained that 1 would recommend "that the 
first thing to (lo i.; to qpend a number of years in an 
'inventory' of ciesirable areas"-rhile immediate 
action is needed to save threatened fauna or Aora. 
Certainly not. \TThile urifor~unately sollie snrvegs of 
this kind tend to drag on, there is no real reason why 
an inventory shoulcl not be completed in a few months 
at most if the cooperation of all naturalists were to be 
enlisted and the country divided into districts. Dr. S. 
Charles Icendeigh (T'ivarium Building, Chxmpdgn, 
lll.), chairrnan of tlie Ecological Society of Ainerica 
Con~mittee for the Stndy of Plant and Animal Com- 
munities, has alnassecl a large volurne alreadv in the 
course of a slurley of areas iiotv reserved or in need 
of protection. This study could provicle a basis for a 
compreliensive plan for the country to which federal 
agencies and state planning b o ~ r d s  could make sub- 
stantial ancl necessary contributions. 

HENRTI. BALDWIN 
N. H. F~RESTRYAND 

RECREATIONDEPART&IEKT, 

~IILLSBORO 


SCIENTIFIC BOOKS 

ORIENTATION 

The Orieiztufiow of AvzimaTs, Kin~ses, Taxes and Conl-
pass Renctioszs. GOTTFRIED FRIENRELBy arid 
I~OKALDL. Guxv.  332 pp. Oxfofd 'C'niversity 
Press. 1940. 
THE first part of this voluirie is intended primarily 

as a text for undergraduates; the second (pages 136-
352) primarily as a handbook for investigators. The 
aim of the authors is to clasbifg responses already 
known rather than to elucidate the inechanis~u in- 
volved in the responscs. 

The classification proposed is a inodification of that 
formulated by Kiihn in 1919. The responses are di- 
vided into three rliain categories, designated Bineses, 
taxes and lran=verse orientation* and these are snhcli- 
vicled respectively illto ortho- and klino-kinesis; klino- 
tropo- and telo-taxis; light compass reactions, dorsal 
and ventral light reactions and ventral earth reactions. 

Known responses are selected to illustrate the charac- 
teristics of each division in the classification, but there 
is no attempt to classify all tlie responses ~ h i c h  have 
been described. 

Nearly all the categories in the classification ap-
peared long ago under different names, e.g., kineses as 
changes in rate of response or undirected responses, 
taxes as directed responses or tropisms, klino-taxis as 
indirect orientation or orientation by "trial and error,'' 
"random niovements" or "shock-reactions," tropo- and 
telo-taxis as direct orientation. 

Thc authors niaintain (p. 65) that in tlie new classi- 
fication all anthropomorphic implications are elimi-
nated, that the terms used are precisely defined and 
that it is consequently superior to former classifications 
wliieh contain inch anthropomorphic phrases as "trial 
and error" (Jennings), and "selectioil of random niove- 
inents" (I-lolrnes); and such ill-defined phrases as 


