
-- 

studies i n  which  this subject is con-
sidered. O t h e r  agents besides minerals 
are involved i n  cell-wall di f ferentiat ion.  
Jacobs ( l o ) ,  for example ,  has recently 
concluded tha t  aux in  is a l imit ing factor 
i n  t h e  di f ferentiat ion o f  x y l e m  cells. O u r  
evidence suggests tha t  boron is one  mor-  
phogenetic agent af fect ing t h e  d i f f eren-  
t iat ion o f  cell walls. H o w  this action 
m a y  b e  mediated b y  boron is no t  under-  
stood. A close involvement o f  boron i n  
cell-wall di f ferentiat ion,  however,  is sug- 
gested b y  t h e  fact  tha t  i t  very likely c o m -  
plexes w i t h  a number  o f  polyhydroxy 
compounds  i n  t h e  plant, such as various 
sugars and pectic materials ( 1 1  ), w h i c h  
become part o f  the  cell-wall substance. 

Intensive studies o f  t h e  cell walls i n  
relation t o  boron nutri t ion show tha t  t h e  
normal pattern o f  cell-wall di f ferentia-
t ion  is profoundly changed b y  boron de- 
ficiency. T h i s  fact  and t h e  relationship 
o f  boron t o  carbohydrate metabolism i m -  
plicate boron as a n  agent i n  the  morpho-  
genesis o f  plant cell walls ( 1 2 ) .  
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Amino Acids in Fossil Human Bone 

I n  a recent investigation o f  t h e  chem-  
ical constituents o f  fossil h u m a n  bone  
conducted i n  our laboratory, i t  was ob- 
served ( 1 ,  2 )  that  bones o f  great archeo- 
logical age m a y  contain appreciable 
quantities o f  organic nitrogen. T h e  sig- 
nificance o f  these findings for dating pre- 
historic bone has been  discussed else-
where ( 2 ,  3 ) .  I t  is highly probable tha t  
the  source o f  this nitrogen is t h e  original 
proteins, as suggested b y  Abelson ( 4 ) . I f  
so, a question o f  interest i s :  H o w  m a n y  
o f  the  constituent amino  acids are able 
t o  retain their chemical individualitv 
under t h e  conditions attending archeo-
logical preservation. 

Table  1. Dates o f  fossil bone samples. 


Date before 

the  pres- 

Desig-
nation 

State and 
culture 
period 

sent b y  CI4 
analysis 
or tree- 

ring count 
( y r )  

U K 3  Kentucky,  
Archaic 4900-5300 

U K 2 5  Kentucky,  
Adena 1170-1510 

S76 New Mexico, 
W h i t e  
Mound 1175 

AP692 New Y o r k ,  
Frontenac 4370-5385 

8450- 1 California, 
Middle 1880 

Each  bone  was first completely hydro- 
lyzed b y  hydrochloric acid. T h e n  ali- 
quots o f  t h e  hydrolyzate were analyzed 
b y  two-dimensional paper chromatogra- 
phy. T h i s  m a d e  i t  possible t o  iden t i fy  
t h e  presence o f  traces o f  amino  acids. 
A s  a control, w e  first examined fresh 
h u m a n  femurs  secured f r o m  autopsy and 
established the  presence o f  the  following 
amino  acids: glycine, alanine, serine, 
valine, leucine, isoleucine, phenylalanine, 
tyrosine, cysteic acid, proline, hydroxy- 
proline, aspartic acid, glutamic acid, 
histidine, arginine, lysine and meth io-
nine-sulfoxide. T h i s  list agrees substan- 
tially w i t h  tha t  published b y  Eastoe ( 5 )  
for fresh bone. 

W e  nex t  investigated a series o f  20 
fossil h u m a n  and three fossil animal 
bones, representing a w i d e  t i m e  span 
f r o m  relatively recent t o  archeologically 
very old.  I n  bones exposed t o  burial for 
comparatively short periods, mos t  o f  or 
all t h e  amino  acids found i n  fresh bone 
are detectable i n  nearly normal amounts.  
S o m e  o f  t h e  samples falling wi th in  this 
classification are shown i n  T a b l e  1. 

I n  bones t h e  age o f  w h i c h  appears t o  
be definitely greater t h a n  those shown i n  
t h e  table, the  constituent amino  acids be-  
gin t o  disappear. W e  have as yet no t  
developed the  quantitative analysis t o  
the  point where i t  is possible t o  set for th  
the  details o f  a n  orderly progression o f  
depletion or retention. Nevertheless, 
certain amino  acids evidently  persist i n  
all b u t  t h e  very oldest specimens. T h u s ,  
sample 6075 (si te  FRe-48,  Cali fornia,  
very anc ien t )  contained only aspartic 
acid. A h u m a n  bone,  early post-Pleisto- 
cene f r o m  site LAn-172,  Cali fornia,  con- 
tained aspartic acid, glycine, and glu-
tamic  acid. A m a m m o t h  bone f r o m  M e l -  
bourne, Fla. ( s i t e  Bre-44, very anc ien t )  
and a h u m a n  bone  f r o m  site SJo-142 
(Ear ly  culture period, central Cali-
forn ia)  b o t h  contained aspartic acid, 
glycine, and glutamic acid together w i t h  

a f e w  other amino  acids w h i c h  d i f fered  
be tween  t h e  t w o  samples. Finally, a h u -  
m a n  bone  and a horse bone f r o m  M e l -  
bourne,  Fla. ( s i t e  Bre-44) b o t h  gave 
tests showing n o  amino  acids whatever.  

T h e  preliminary results reported here 
therefore suggest t h e  conclusion tha t  de- 
composit ion o f  protein i n  buried bones 
proceeds extremely slo.ivly over m a n y  
thousands o f  years bu t  tends t o  release 
i n  t h e  process certain amino  acids 
while retaining certain others w i t h  great 
tenacity ( 6 ) .  
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Behavior of Light- and Dark- 
Reared Rats on a Visual Cliff 

From the  18th century t o  t h e  present, 
t h e  emairicist and the  nativist theories 
o f  d e p t h  perception have b e e n  vigor-
ously debated. O n e  experiment aimed at 
resolving t h e  dispute is Lashley and Rus-  
sell's ( I ) ,  i n  w h i c h  rats reared i n  dark- 
ness jumped t o  a p la t form f r o m  a stand 
placed at a variable distance f r o m  it. T h e  
force o f  t h e  j u m p  was found  t o  b e  graded 
i n  accordance w i t h  t h e  distance o f  t h e  
plat form. T h i s  is evidence for  nativism. 
But ,  since t h e  tests w i t h  graduated dis- 
tances were no t  given until t h e  rats' 
third day i n  the  l ight ,  and a f ter  pre- 
training, t h e  conclusion was no t  indubit-  
able. Confirmation b y  another technique 
is desirable and has b e e n  provided i n  the  
experiment described i n  this report ( 2 ) .  

A technique o f  testing for visual d e p t h  
perception w h i c h  involves n o  pretrain-
ing at all-the "visual cliffD-was devel-
oped.  I t  is based o n  t h e  assumption tha t ,  
given a choice, a n  animal will avoid de- 
scending over a vertical edge t o  a surface 
which  appears t o  b e  far away ( 3 ) .  T h e  
apparatus (Fig .  1 )  was constructed o f  
t w o  thicknesses o f  glass ( 2 4  in .  b y  32 i n . ) ,  
parallel t o  t h e  floor and held b y  metal  
supports 53  in.  above it.  A board ( 4  in.  
wide ,  24 in.  long, and 3 in.  h i g h )  ex-
tended across t h e  glass, dividing i t  in to  
t w o  equal fields. O n  one  side ( t h e  "near" 
s i d e ) ,  patterned wallpaper was inserted 
be tween  t h e  two sheets o f  glass. T h r o u g h  
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