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Some Ecological Effects of Radiation on Plant  Cormarnities at 
the Lockheed R e a c t o r  Site 

Thie spring, twelve aronths following the f i r a t  radiatfon relwei3 

at  tbe  Iuckheed Reactor ,Si te  near Dawsonville, . _I-- Georgia, the cumulative 

l i n e  of sight dosage ranged from about t h e  equivalent of 30,000 t 

mixed g m - n e u t r o n  rad ia t ion  et the 500-foot diotance t o  about 4,000 r 

at lo00 feet .  Hore than half  of th ia  waa received during last June and 

m a t  had been received by last fall .  

The first effect v& the  k i l l i n g  of all pima trsea up t o  loo0 feat from 

the reactor  v i t h  many aberrations noted at greater distances. 

The next general a f f ec t  occurred in t h e  f a l l  of 1959 when t he  leaf abclcsfon 

fn the oak-hickory-pine fo re s t s  at the SW-1200 foot dfstance ranged from 

one to three weeks ear ly ,  thus curtailing t h e  growing and photosynthetic 

seasons. This was also noted f o r  many herbs, uome annuals in the  

j 
experimental cobalt f i e l d  completing t h e i r  entire l i f e  cycles three t o  

four weeks ear ly  with about 10,000 r accumulated fn chronic exposure over 

the growing season. 
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In the  spring of 1960 there  was a prolongation of winter donnancp in the  I 

I 

woody vegetation around the  reactor  up t o  1500 f e e t ,  resu l t ing  in an 

is land of vegetation up t o  3000 feet across still i n  i t s  winter aspect j 

4 a f t e r  the surrounding vegetation had come into f u l l  leafs. Over a perfod 
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of one month most of t he  trees leafed out t o  within 700-800 f ee t ,  the 

ncy being porportional t o  dose, and d i f fe ren t ia l ly  

species. The net  r e s u l t  i s  8 shortening of the 

nds. 
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Within 700-800 feet most of the  terminal buds of the woody vegetation 

had been k i l l ed ,  growth being r c B d  by adventitbus buds on wood 

several  years old. Continued radiat ion v l l l  probably r e s u l t  in the  

death of t he  hardwoods, not because of r e l a t i v e l y  quick death of the  

whole trt4 8s in the p h a ,  but by continurrd des t ruc t ion  of the apica l  

if shoots pe r s i s t ,  it 1s likely that thcir reduction in aumbar and 

shortened photooynthetic mason would r e s u l t  in starvation and death. 
I 

Another miirked change in that in compositioa of the old-f ie ld  comaunfties, 

four t o  s ix  h e e d  f ee t  from the raactor,  where marked s h i f t s  in dominance 

through the  9- have occurred as a r e s u l t  of d i f f e r e n t i a l  s ens i t i v i ty  t o  

rad ia t ion  of the  various apecien. 
r 

Shielding .urd scatter effects by the t e r r a i n  and by woody vegetation 

are being evaluated. mut ron  and gamma ocatter through the  upper two 

th i rds  of m oak-hickory atand 60-80 f ee t  high has resu l ted  in biological 

e f f ec t s  on the terrain-shielded l o w e r  t h i rd  and forest f loor  of about' 

one half that receivad i n  the  d i r ec t  l i n e  of s ight .  T ree  trunlca 10-12 

inches in diameter have noticeable ehielding e f f e c t s  on t he  protected 
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s ide ,  with respect to  the vinaa and the development of adventit ious buds. 

. . .  

About one year'a intensive study of the  problem area was car r ied  out pr ior  

t o  exposure to radiation. An area, ecological ly  equivalent,  but outside 

the extent of radiation, was also studied and w i l l  continue under investigation. 
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fa experiments at the Univereity of Virginia 14 conifer species have 

been ahown t o  be more seneitivc to radiation than deciduous species. 

Experimental material consisted of oraemental shrubs. 

Arnold Sparrov (BNL) has prelimLnary dsta which Indicates t o  him that 

sensitivities is correlated with nucleus s i t e ,  tha larger the nucleus, 

the more sensltive the cel l .  


