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AEICHLTKA BIOLOGICAL INFORMATION SUMMARY 

R. Glen F u l l e r  

INTRODUCTION 

Ear ly  i n  1967, t h e  United S t a t e s  Atomic Energy Commission, Nevada Opera t ions  
Of f i ce  (AEC/NVOO), began a d e t a i l e d  e v a l u a t i o n  of Anrhi tka  I s l a n d ,  i n  t h e  wes tern  
Aleu t i ans ,  a s  a p o t e n t i a l  s i c e  f o r  underground nuc lea r  t e s t i n g .  A s  p a r t  of t h i s  evalua-  
t i o n ,  AEC/NVOO has maintained l i a i s o n  wi th  a p p r o p r i a t e  Federa l  and S t a t e  agenc ie s  re- 
spons ib l e  f o r  t h e  f i s h  and w i l d l i f e  r e s o u r c e s  of Amchitka and i ts  environs.  The AEC has 
a l s o  sponsored a v a r i e d  program of bioenvironmental  i n v e s t i g a t i o n s ,  both on t h e  i s l a n d  and 
i n  t h e  marine environment around i t ,  under t h e  t e c h n l c a l  management of B a t t e l l e ' s  
Columbus Labora to r i e s .  

I n  October,  1969,  a " c a l i b r a t i o n "  t e s t  P r o j e c t  Milrow, w a s  c a r r i e d  o u t  on 
Amchitka. Milrow involved t h e  d e t o n a t i o n  of a nuc lea r  d e v i c e  of about  1 megaton y i e l d ,  
approximately 4,000 f e e t  below t h e  i s l a n d  su r f ace .  The e f f e c t s  of Mllrow were s tud ied  
and documented by a v a r i e t y  of pre- and pos t sho t  obse rva t ions ,  t e s t t i m e  experiments .  and 
phys i ca l  measurements. Ana lys i s  of r h e  n i l row-effec ts  d a t a  l e d  t o  t h e  judgment t h a f  a  
t e s t  of somewhat h igher  y i e l d  could be s a f e l y  c a r r i e d  o u t  on the  i s l a n d .  The AEC h a s ,  L r l  

Fact, announced p l ane  t o  conduct  such a t e s c ,  P r o j e c t  Cannikin,  du r ing  t h e  f a l l  of 1'171. 

The AEC presence  and a c t i v i t i e s  on Amchitka I s l and  (one of t h e  i s l a n d s  of t h e  
Aleut ian  I s l a n d s  Na t iona l  W i l d l i f e  Refuge) concern many i n d i v i d u a l s  and o r g a n i z a t i o n s  
dedica ted  t o  c o n s e r v a t i o n  and p r e s e r v a t i o n  of environmental  q u a l i t y .  Th i s  concern hiis 
genera ted  a number of i n q u i r i e s  and p u b l i c a t i o n s  concerning t h e  p o t e n t i a l  e f f e c t s  o f  ti:? 
AEC t e s t i n g  program on Amchitka ecosystems. Some of them r e v e a l  misunderstandings abuut  
t h e  w i l d l i f e  r e s o u r c e s  and e c o l o g i c a l  c h a r a c t e r i s t i c s  of t h e  i s l a n d .  The p r e s e n t  docu- 
ment p r e s e n t s  a summary of Informat ion  on t h e  more important  w l l d l i E e  s p e c i e s  and b i o -  
environmental  f e a t u r e s  of Amchitka, and a n  e v a l u a t i o n  of rhe  i n f l u e n c e  of AEC a c t i v i t l a . ;  
on t h e s e  f e a t u r e s .  

UEUTIAN ISLANDS NATIONAL WILDLIFE B E N G E  

The Refuge is managed by r h e  F i s h  and W i l d l i f e  Se rv ice  (FWS) of t h e  U.  S. D e p ~ r t -  
ment of t h e  I n t e r i o r  (USDI). Amchitka is one  of some 200 i s l a n d s  comprising t h e  Refuge .  
which s t r e t c h e s  westward i n  a g e n t l e  a r c ,  approximate ly  1,100 m i l e s  from Unimak I s l and  
j u s t  o f f  t h e  wes tern  t i p  of t h e  Alaskan Pen insu la ,  t o  At tu  I s l a n d ,  250 m i l e s  west norcb,- 
west of Amchitka. (See F igu re  1 . )  The i s l a n d s  v a r y  widely i n  s i z e ,  t o p o g r a p h y , w i l d l i i c .  
and e x t e n t  of d i s t u r b a n c e  by modern man. Some of t h e  i s l a n d s ,  e .g . ,  Shemya and Adak, 
a r e  s t i l l  occupied by American m i l i t a r y  f o r c e s .  O the r s ,  l i k e  Amchitka. A t t u ,  and Kiski, 
s t i l l  b e a r  t h e  s c a r s  of m i l i t a r y  occupat ion  du r ing  World War TI. Only two i s l a n d s  i n  the 
Refuge (Atka and Unimak) have sma l l  n a r i v e  Aleut  v i l l a g e s  (USDI, 1966). 

Unimak I s l a n d ,  t h e  l a r g e s t  i s l a n d  i n  the  Refuge, being v e r y  c l o s e  t o  t h e  t i p  c t  
t h e  Alaskan Pen insu la ,  is  inhab i t ed  by some of t h e  l a r g e  terrestrial m a m m a l s  p r e sen t  on 
t he  pen insu la ,  i nc lud ing  t h e  Alaskan brown bear  and rhe  car ibou.  Caribou have a l s o  b c v n  
in t roduced onto  Adak, and r e i n d e e r  onto  Atka. Other  terrestrial maanaals, such a s  wolvcs. 
wolver ines ,  and f o x e s ,  a r e  found i n  t h e  e a s t e r n  p a r t  of t h e  Refuge, but  none of t h e s e  d c -  

c u r s  on Amchitka. 



FIGURE 1. LOCATION OF AKHITKA IN RELATION TO ASIAN ANTI 
NORTH AMERICAN MAINLANDS AND THE ALEUTIAN 

With t h e  exception of the  Norway r a t ,  which vas  inadver ten t ly  introduced during 
World War I1 (Muric, 1959), and which has r e s i s t e d  a l l  a t tempts  a t  e rad ica t ion ,  no t e r -  
r e s t r i a l  tnamw.de a r e  p resen t ly  known t o  occur on Amchitka. So f a r  a s  i s  known,'none of 
the  b i o t i c  elementa found on Amchitlca i s  unique t o  t h a t  i s land.  Hawever, ecological  
s t u d i e s  i n  progr@ss i n  connection r i c h  cur ren t  AEC a c r i v i r i e s  should i d e n t i f y  any unique 
spec ies  o r  races t h a t  may be encountered. 

Most of t h e  i s l anda  of t h e  Refuge a r e  mountainous, some with  peaks r i s i n g  t o  
over 9,000 f e e t .  A number of these  peaks a r e  s t i l l  a c t i v e  volcanoes. By contract, 
Amchitka i s  r e l a t l v e l y  low and f l a t .  A sec t ion  of high r i d g e  country i n  the  northwestern 
por t ion of t h e  i s l a n d  has a few summits s l i g h t l y  over 1,100 fee. h igh,  but  some two-thirds 
of the  i s l a n d  sur face  has an e leva t ion  of l e s s  than 325 f e e t .  



Amchltka, app rox lna re ly  60 m i l e s  Long and 3 t o  5 miles v i d e ,  i s  o r i e n t e d  In  a 
,,orthwest-southeast d i r e c t i o n .  It has  a t o t a l  a r e a  of about  73.000 a c r e s ,  ou t  of t h e  
t o t a l  of over  2 .7  m i l l i o n  a c r e s  i n  t h e  n e a r l y  70 named i s l a n d s  of rhe  Refuge. 

MAN ON AWHITKA 

p r e h i s t o r i c  Per iod  

A sys t ema t i c  survey of Amchltka by p r o f e s s i o n a l  a r c h a e o l o g i s t s  i n  1967-1969, 
hak d i s c l o s e d  n e a r l y  80 a r c h a e o l o g i c a l  sites, most of rhem p r e h i s t o r i c .  Vandalism by 
souvenir-hunting American t roops  du r ing  World War I1 g r e a t l y  complicated t h e  t a s k  of t h e  
i n v e s t i g a t o r s  i n  e s t a b l i s h i n g  t h e  sequence of p r e h i s t o r i c  human occupat ion  of Amchitka. 

T e s t  excava t ions  were made i n  a  number of s i t e s  i n  1968 and s i x  s i t e s  were 
explored more thoroughly i n  1969. Radiocarbon da r ing  of bone and cha rcoa l  obta lned  from 
one s i t e  gave ages  ranging  from 8 9 e 9 0  t o  2,550+95 years .  Nor enough work has been done 
t o  d e f i n i t i v e l y  e s t a b l i s h  t h e  d a t e  of t h e  e a r l i e s c  a b o r i g i n a l  occupat ion  of Amchitka, bu t  
Desaucels ,  e t  a l .  (1970) sugges t  t h a t  i n i t i a l  occupat ion  took p l a c e  "under 3,000   ears" 
ago. 

A l l  of Amchitka's recorded a r c h a e o l o g i c a l  s i t e s  a r e  l o c a t e d  a long  t h e  c o a e t ;  
most a r e  r e f u s e  middens l a r g e l y  of t h e  s h e l l  and bone remains of f i s h ,  s h e l l f i s h ,  bi?ds, 
and marine mammals e a t e n  by t h e  a b o r i g i n a l  i n h a b i t a n t s .  The s i tes  are recogn izab le  by 
t h e i r  l u s h  cover of v e g e t a t i o n ,  probably owing t o  t h e  h igher  n u t r i e n t  con ten t  of t h e  s o i l  
and t h e  b e t t e r  d ra inage  a f fo rded  by t h e  mound-Like c h a r a c t e r  of  t h e  middens. 

Aside from r h e  t r a c e s  l e f t  a t  t h e  occupied s i t e s  s c a t t e r e d  a long  t h e  c o a s t l i n e ,  
t h e  p r e h i s t o r i c  i n h a b i t a n t s  of Amchltka probably had l i t t l e  o r  no s i g n i f i c a n t  e c o l o g i c a l  
impact on t h e  i s l a n d .  

H i s t o r i c  Per iod  

The A l e u t i a n  Chain was discovered  i n  1 7 U  by t h e  second Russian exped i t i on  
under t h e  couwand of Capta in  V i t u s  Bering. Georg S t e l l e r ,  t h e  German n a t u r a l i s t  w i th  
Ber ing ' s  second exped i t i on ,  took back t o  Russia ex tens ive  c o l l e c t i o n s  of p l a n t s  and 
an ima l s ,  i nc lud ing  specimens of s e a  o t t e r s  and f u r  s e a l s .  The subsequent  unregula ted  
e x p l o i t a t i o n  of t h e s e  v a l u a b l e  f u r  r e sources  n e a r l y  r x t i r p a c e d  t h e  sea o t t e r s  and f u r  
s e a l s  and,  i n d i r e c t l y ,  t h e  Aleu t i an  a b o r i g i n e s  as wel l .  

Desaute ls .  e t  aL. (1970) specu la t e .  on t h e  b a s i s  of ano the r  sou rce  (Coxe, 18031, 
t h a t  ~ m c h i t k a  w a s  f i r s t  v i a i t e d  by t h e  Russian f u r  h u n t e r s  i n  1753. An FWS source  ind i -  
c a t e s  t h a t  t h e  l a a t  permanent s e t t l e m e n t  on Amchitka w a s  abandoned i n  1849, a l t hough  
t h e r e  w a s  i n t e r m i t t e n t  occupat ion  of a  few s i t e s  on t h e  i s l a n d  t h e r e a f t e r ,  up t o  about  
t h e  time of t h e  Japanese  occupat ion  of Atcu and K i s k a  i n  1942. 

Recent even t s  s i g n i f i c a n t l y  i n f l u e n c i n g  rhe  w i l d l i f e  of Amchitka and,  i n  some 
i n s t a n c e s ,  s u b s c a n t i a l l y  changing i ts  landscape inc lude  t h e  fo l lowing:  

> 

1911. An i n t e r n a t i o n a l  convention r e g u l a t i n g  t a k l n g  of f u r  s e a l s  and p r o h i b i t i n g  k i l l i n g  - 
of s e a  o t t e r s  w a s  enac ted .  Amchitka i s  be l i eved  t o  have had a  remnanc sea o t t e r  popula- 
t i o n  of perhaps 100 animals  when t h e  s p e c i e s  was placed under p r o t e c t i o n  (Kenyon, 1969). 

1913. Execut ive  Order 1733 e s t a b l i s h e d  t h e  Aleu t i an  I s l a n d s  Reserva t ion ,  l a t e r  t o  be- - 
come t h e  A l e u t i a n  I s l a n d s  Nat ional  W i l d l i f e  Refuge, wi th  t h e  s t i p u l a t i o n  t h a t  " the  es tab-  
lishment of t h i s  r e s e r v a t i o n  s h a l l  not  i n t e r f e r e  wi th  t h e  u s e  of t h e  i s l a n d s  f o r  l i g h t -  
house, m i l i t a r y ,  o r  nava l  purposes". Amchitka was Included i n  t h e  " ~ e s e r v a t i o n " .  



1921. Blue f o x e s  were in t roduced onto  Amchickp, under a fur-farming lease agreement w l t h  - 
n a t i v e s  from Atka I s l and .  Foxes w e r e  harves ted  by t h e  A t k a  v i l l a g e r 8  a t  least through 
1936. That  six annual  h a r v e s t s  r epor t ed  (from 1928-1936) y i e lded  a n  average  of 626 s k i n s  
pe r  year  sugges ta  t h a t  t h e  fox  popu la t ion  w a s  cons ide rab le .  An unpublished FWS source 
es t imated  t.hat t h e  fox  popula t ion  may have been as high  a s  b.000 a t  one time. 

1943-1950. Amchitka was occupied by U. S. m i l i t a r y  f o r c e s .  Es t imates  of peak t roop 
s t r e n g t h  on t h e  i s l a n d  v a r y  widely (3,000-25.000). Regardless of t h e  number of t roops  
s t a t i o n e d  t h e r e ,  t h e  m i l i t a r y  occupat ion  l e f t  a  i a s t i n g  mark on t h e  landscape ,  p a r t i c -  
u l a r l y  on t h e  s o u t h e a s t e r n  ha l f  of t h e  i s l a n d .  Three a i r s t r i p s  were cons t ruc t ed  near  
Cons tant ine  Harbor, many m i l e s  of roads  were b u i l t  ( i nc lud ing  one extending  t h e  l e n g t h  
of t h e  i s l a n d ) ,  and many hundreds of quonset  h u t s  and o t h e r  b u i l d i n g s  were e rec t ed .  
These s t r u c t u r e s  were abandoned when m i l i t a r y  occupat ion  ended i n  1950. 

The Norway rat was r e p o r t e d l y  in t roduced du r ing  t h e  m i l i t a r y  occupat ion  (Murie, 
1959). The rat popula t ion  appa ren t ly  b u i l t  up r a p i d l y ,  w l th  d i s a s t r o u s  consequences f o r  
some s p e c i e s  of b i r d s  t h a t  had former ly  nes t ed  on the  i s l a n d .  Kenyon (1961) concluded,  
from s c u d i e s  conducted between 1955 and 1959, t h a t  ". . . t h e  rat has exterminated two 
n e s t i n g  s p e c i e s  on  Amchicka, t h e  Song Sparrow (Melospiaa mstodia muxima) and t h e  Winter 
Wren ( l+og tody t~e  trogZodytss kiskeneia) ."  (Recent s t u d i e s  show cha t  Amchitka has a  
s i z e a b l e  breeding  popu la t ion  of w in te r  wrens, and t h a t  a  few p a i r s  of song sparrows 
breed on nearby i s l e t s .  These s p e c i e s  e i t h e r  were nor e x t i r p a t e d ,  as be l ieved  e a r l i e r ,  
o r  have become r e e s t a b l i s h e d . )  

1951-1957. A fox and rat e r a d i c a r i o n  program was c a r r i e d  ou t  by t h e  FWS, us ing  s t rych-  
n ine  and "1080". Foxes were e r a d i c a t e d  and t h e  r a t  popular ion  reduced. F e r a l  dogs and 
c a t s  abandoned on t h e  i s l a n d  a t  t h e  end of m i l i t a r y  occupat ion  were a l s o  e r a d i c a t e d .  
The ba ld  e a g l e  popu la t ion  Is r e p o r t e d  t o  have dec l ined  somewhat du r ing  t h e  per lod  of 
i n t e n s i v e  p reda to r  poisoning ,  but  had a p p a r e n t l y  recovered by 1959 (Kenyon, 1961): 

1958-1959. A "White Al ice"  s t a t i o n  w a s  cons t ruc t ed  and opera ted  by Western E l e c t r i c  
Company f o r  t h e  Department of Defense. 

1962. A program of c o n t r o l l e d  ha rves t ing  of s e a  o t t e r s  was i n i t i a t e d  by t h e  Alaska - 
Department of F i s h  and Game (ADF&G). 

Octobet ,  1965. P r o j e c t  Long Shot, a Department of Defense underground nuc lea r  t e s t  of 
about  8C-kiloton y i e l d ,  was c a r r i e d  o u t  w i th  AEC a s s 1  s t ance .  A "Bioenvlronmental Safe ty"  
s tudy was conducted by t h e  U n i v e r s i t y  of Washington ( S e p o u r  and Nakacani, 1967).  

1967. Cons t ruc t ion  a c t i v i t i e s  and bioenvironmencal s t u d l e s  i n  p r e p a r a t i o n  f o r  f u r t h e r  - 
underground nuc lea r  t e s t i n g  were I n i t i a t e d  by t h e  4 E C  and l t s  c o n t r a c t o r s .  

October,  1969. P r o j e c t  Milrow w a s  c a r r i e d  o u t  by the  AEC as  a " c a l l b r a t i o n "  tes t  t o  
de termine  t h e  f c a a i b i l i t y  of s a f e l y  conducting a t e s t  of somewhat h igher  y i e l d .  The 
bioenvironmental  e f f e c t s  of Milrow a r e  d iscussed  below. 

FISH AND WILDLIFE RESOURCES AND TERRAIN FEATLRES OF AMCHITKA 

It f~ no t  t h e  i n t e n t  of t h i s  Summary t o  a t t empt  a d e t a i l e d  d e s c r i p t i o n  of t he  
n a t u r a l  h i s t o r y  of Amchitkn. I n s t e a d ,  some of t h e  more s i g n i f i c a n t  f e a t u r e s  of t h e  
i s l a n d ,  which are of p a r t i c u l a r  concern t o  t h e  pub l i c  and t o  t h e  s c i e n t i f i c  community 
because of t h e i r  r a r i t y ,  t h e i r  s p e c i a l  i n t e r e s t  t o  s c i e n c e ,  o r  because of t h e i r  econornlc 
importance,  have been s e l e c t e d  f o r  d i scuss ion .  To che e x t e n t  p o s s i b l e  a t  t h i s  t i m e ,  t he  
impact - o r  p o t e n t i a l  impact - of AEC a c t i v i t i e s  on t h e s e  f e a t u r e s  i s  a l s o  d i scussed .  



I Sea O t t e r  (Enhydra Zutr ia)  

By 1911 t h e  sea o t t e r  was nearly e x t i n c t  i n  t h e  North Pacific Ocean and Bering 
Sea, a s  a  r e s u l t  of i n t e n s i v e  and unregula ted  f u r  hunt ing  by t h e  Russians and, l a t e r ,  by 
t h e  Americans. . The o t t e r  w a s   laced under p f ~ t e c t i O n  i n  1911 by an i n t e r n a t i o n a l  con- 
ven t ion  subscr ibed  t o  by t h e  United S t a t e s ,  Great  B r i t a i n ,  Japan,  and Russia.  Under 
p r o t e c t l o n ,  t h e r e  was a  gradual  recovery  of t h e  o t t e r  popu la t ions  s t a r t i n g  from sma l l  
remnant groups t h a t  had escaped t h e  f u r  hun te r s .  One such group appa ren t ly  surv ived  on 
Amchitka. 

Kenyon (1969) e s t h t e s  t h a t  t h e  Amchitka sea o t c e r  popula t ion  may have been 
about  100 i n  1910-11, i n c r e a s i n g  a t  t h e  rate of about  10 percent  per year  to a  peak 
popula t ion  of about  4,500 i n  t h e  e a r l y  1940's.  Then t h e r e  w a s  a  sharp  d e c l i n e ,  probably 
due t o  d e p l e t i o n  of food supp l i e s .  The population r e p o r t e d l y  f l u c t u a t e d  between 1,500- 
2,500 t h e r e a f t e r ,  u n t i l  1965 ( t h e  last e s t i m a t e  r epor t ed  by Kenyon). Kenyon es t imated  
t h a t  t h e  t o t a l  Alaskan s e a  o t t e r  popula t ion  i n  1965 was about  24,000, w i th  t h e  h e a v i e s t  
c o n c e n t r a t i o n s  i n  t h e  Andreanof and R a t  I s l and  groups ;  Amchitka is p a r t  of t h e  l a t t e r  
group. 

He l i cop te r  suppor t  a v a i l a b l e  i n  connect ion  wich AEC a c t i v i t i e s  on  Amchitka has 
.made i t  f e a s i b l e  t o  conduct both v i s u a l  and photographic cenauses of t h e  s e a  o t t e r  popu- 
l a t i o n .  A v i s u a l  count  made by FWS b i o l o g i s t s  i n  1968 led  t o  a popula t ion  e s t i m a t e  of 
3,170 sea  o t t e r s  (Spencer,  1969). An unpublished 1969 count  by FWS personnel  gave a n  
e s t i m a t e  of 3,630. A pho tog raph ic /v i sua l  census  made i n  1969 y i e l d e d  a popu la t ion  esti- 
mate of 2,800 (Stephan,  1971). The pho tog raph ic /v i sua l  census  e s t i m a t e  f o r  1970 i n d i c a t e d  
a popu la t ion  of about  3,300. D i f f e rences  between e s t i m a t e s  de r ived  by d i f f e r e n t  methods 
a r e  no t  unexpected,  i n  view of t h e  d i f f i c u l t y  of count ing  o t t e r s  I n  t h e  marine environ- 
ment under g e n e r a l l y  unfavorable  weather cond i t ions .  The e s t i m a t e s  do, however, sugges t  
t h a t  du r ing  t h e  pe r iod  1968-1970 t h e  h c h i t k a  sea o t t e r  popula t ion  i a  no t  d e c l i n i n g ,  and 
may i n  f a c t  be i n c r e a s i n g .  

Alaska Department of F i s h  and Game (ADF&G) personnel  began ha rves t ing  s e a  o t t e r s  
from t h e  Amchitka popu la t ion  i n  1962. Harves ts  by ADFGG r epor t ed  t o  d a t e  a r e :  1962 - 
180 animals ;  1963 - 311 animals ;  1967 - 205 animals ;  1970 - 205 animals .  The f u r s  co l -  
l e c t e d  from t h e  e a r l y  h a r v e s t s  v e r e  s o l d  t o  c o m e r c i a l  f u r r i e r s  a t  an a u c t i o n  held e a r l y  
i n  1968. 

Many h a b i t a t s  w i t h i n  t h e  former r a n g e  of t h e  s e a  o t t e r  (e.8.. t h e  c o a s t s  of 
s o u t h e a s t e r n  Alaska ,  B r i t i s h  Columbia, Oregon. and Washingtan) are t o o  f a r  from present -  
day popu la t ions  t o  be  co lon ized  by n a t u r a l  i = i g r a t i o n  of t h e  animals .  An obvious solu-  
t i o n  would be  t o  move groups of an imals  t o  t h e s e  h a b i t a t s  from o t h e r  a r e a s .  Attempts t o  
t r a n s p l a n t  o t t e r s  from Amchicka t o  o t h e r  h a b i t a t s  were s t a r t e d  i n  1951 by FWS b i o l o g i s t s .  
i n  t h e  hope t h a t  t r a n s p l a n t e d  c o l o n i e s  would s u r v i v e  and become e s t a b l i s h e d  as breeding 
popu la t ions ,  t o  s e r v e  as new d i s p e r s i o n  c e n t e r s  from which t h e  animals  could move ou t  and 
occupy more and more of t h e i r  o r i g i n a l  range. I n  t ime,  t h e  sea o t t e r  might t h u s  be re-  
s t o r e d  t o  much of t h e  e x t e n s i v e  range  i t  occupied be fo re  unregula ted  hunting l e d  t o  i t s  
near ex terminat ion .  

E a r l y  t r a n s p l a n t  a t t e m p t s  f a i l e d ,  b u t  seven animals  were successfully t rans-  
p lanted  i n  1959. These animals  were removed from Amchitka t o  St. Paul  I s l a n d  i n  t h e  
P r l b i l o f s ;  a t  Leas t  some of them a r e  r epor t ed  t o  have surv ived  f o r  2 yeara.  Kenyon (1969) 
specula ted  t h a t  this a t t empt  u l t i m a t e l y  f a l l e d  e i t h e r  because t h e  number t r a n s p l a n t e d  was 
too small t o  form a v i a b l e  colony,  o r  because t h e  h a b i t a t  may have been margina l  s i n c e  
i t  w a s  a t  t h e  no r the rn  l i m i t s  of t h e  o r i g i n a l  range of t h e  spec ie s .  Subsequently,  t h e  
AOF&G c a r r i e d  ou t  what were be l i eved  t o  be s u c c e s s f u l  t r a n s p l a n t s  of l a r g e r  groups of 
o t t e r s  i n  1965 and 1966, a l though t h e s e  animals  were nor caprured  a c  Amchitka. 

e 



Mechoda of capture and handling have been h p r o v e d ,  and i n  1968 AEC cooperated 
wi th  t h e  FWS by provid ing  l o g i s t i c  suppor t  f o r  a i r  t r a n s p o r t  of a t o t a l  of 359 animals  
t o  s i x  l o c a t i o n s  i n  s o u t h e a s t e r n  Alaalta, and one  l o c a t i o n  i n  t h e  P r i b i l o f  I s l a n d s .  A 
s i m i l a r  t r a n s p l a n t i n g  o p e r a t i o n  w a s  supported by AEC i n  1969. The 1969 t r a n s p l a n t ,  to ta l ,  
ing 116 animals ,  inc luded one l o c a t i o n  each i n  southea5rern  Alaska, Washington, and 
B r i t i s h  ~ o l u m G i a ,  p l u s  t h e  d e l i v e r y  of 4 an imals  t o  t h e  Po in t  Defiance Aquarium. Tacoma, 
Washington. A s i n g l e  male sea  o t t e r  had been brought  Lo t h e  aquarium by Karl. Kenyon, a  
BSF&W b i o l o g i s t ,  i n  1965. The a c q u i s i t i o n  of t h e  additional animals  w i l l  permit  f u r t h e r  
s t u d i e s  of t h e  s p e c i e s  i n  c a p t i v i t y .  I n  1970, 59 more animals  were t r a n s p l a n t e d  from 
Amchitka, 30 t o  t h e  Washington c o a s t  and 29 t o  t h e  c o a s t  of Oregon.* 

During t h e  per iod  1967 through J u l y .  1970 nea r ly  1,250 sea o t t e r s  have been 
taken  from Amchitka, i n  t r a n s p l a n t s  ( i nc lud ing  l o s s e s  du r ing  capcure  and hand l ing ) ,  
h a r v e s t s ,  and f o r  exper imenta l  use.  Desp i t e  t h i s  s u b s t a n t i a l  removal of an imals  from 
t h e  popu la t ion ,  t h e r e  has  been no evidence of a d e c l i n e  i n  t h e  t o t a l  i s l a n d  popula t ion .  

Ocher Marine Mammals 

Amchitka has small t a s i d e n t  popu la t ions  of S ~ e l l e r ' s  s e a  l i o n  ( r e c e n t l y  esti- 
mated a t  about  750) and harbor  s e a l  (es t imared  t o  t o t a l  about  350). These e s t i m a t e s  
were made J u l y ,  1968, by FWS b i o l o g i s t s .  Fur s e a l s  mig ra t e  p a s t  t h e  i s l a n d  but  a r e  not  
known t o  come a s h o r e  u n l e s s  s i c k  o r  i n j u r e d .  There i s  no reason t o  expect  t h e r e  has  been 
o r  w i l l  be  adve r se  e f f e c t s  of t h e  AEC o p e r a t i o n s  on any of t h e s e  popula t ions .  

- 
F i v e  s p e c i e s  of whales a r e  hunted by Japanese  and Russian whaling f l e e t s  oper- 

a t i n g  on both  s i d e s  of t h e  A l e u t i a n  Chain. Whaling grounds v a r y  from year  t o  yea r ,  and i n  
some y e a r s  whaling o p e r a t i o n s  occur i n  t h e  Ber iag  Sea and North P a c i f i c  Ocean of f  
Amchitka. Major c a t c h e s  i n  t h e  wes tern  A l e u t i a n s  are made du r ing  May through August: No 
adve r se  e f f e c t s  on t h e  whale f i s h e r i e s  a r e  expected from AEC t e s t i n g  on Amchitka. 

B i rds  - 
Eighty-nine specie. of b i r d s  ( inc lud ing  residents, migrants  and a c c i d e n t a l s )  

were recorded on Amchitka by o r n i t h o l o g i s t s  from August. 1967 through June ,  1970 
(Williamson, e t  a l . ,  1971). An a d d i t i o n a l  11 s p e c i e s  r epor t ed  by Kenyon (1961) have not  
been seen  du r ing  t h e  r e c e n t  s tudy  per iod .  Nearly hul f  of chese 100 s p e c i e s  a r e  i n f r e -  
quent  v i s i t o r s  o r  a c c i d e n t a l s ;  on ly  27 s p e c i e s  were found t o  breed on t h e  i s l a n d  du r ing  
t h e  1969 n e s t i n g  season. The fo l lowing s p e c i e s  a r e  of s p e c i a l  i n t e r e s t ,  f o r  one reason 
o r  ano the r :  

Bald . eag le  (HaZiaeekra ~sucocephaLm) : The southern  r a c e  of t h e  ba ld  e a g l e  is 
l i s t e d  as "endangered" by t h e  U. S. Department of the I n t e r i o r  (USDI, 1968).  However, 
t h e  n o r t h e r n  r a c e  is not  s o  l i s t e d .  A USDI l e a f l e t  (1963) l ists t h e  ba ld  e a g l e  a s  "com- 
mon" i n  t h e  Aleu t i an  I s l a n d s  Na t iona l  W i l d l i f e  Refuge as a whole. 

The r e s i d e n t  popu la t ion  of bald e a g l e s  on A m c h i t h  is  c u r r e n t l y  es t imated  a t  
about  200, i nc lud ing  55 breeding  p a i r s .  Nes ts  a r e  c h a r a c r e r i s t i c a l l y  on t h e  tops  of "sea 
s t acks" ,  i s o l a t e d  p i n n a c l e s  of rock  c u t  o f f  from t h e  mainland by wave eros ion .  Less 

*The USAEC DRAFT ENVIRONPIENTAL STAT= - CANNIKTN, June 12, 1970, comments on t h e  s e a  
o t t e r  t r a n s p l a n t s  as fo l lows:  "The AEC is suppor t ing  t h e  sea o t t e r  t r a n s p l a n t  from 
Amchitka because suppor t  f a c i l i t i e s  and r a p i d  a i r  r r a n s p o r t a t i o n  a r e  a v a i l a b l e  and t h i s  
a s s i s t a n c e  can  be fu rn i shed  ADF&G without  i n t e r f e r i n g  wi th  AEC o p e r a t i o n s ,  o r  i n c u r r i n g  
significant a d d i t i o n a l  expense. The suppor t  is no t  being provided because t h e r e  i s  
apprehens ion  t h a t  t h e  Amchitka o t t e r  popula t ion  w i l l  be s i g n i f i c a n t l y  a f f e c t e d  by t h e  
proposed underground nuc lea r  t e s t s . "  



Id 
nescs  are placed on t h e  edges of t h e  sea c l i f f s .  NO adverae  e f f e c t s  of AEC 

OP ,,ations ( inc lud ing  Milrow) on t h e  ba ld  e a g l e  popula t ion  have been observed. Milrov 
Was ~ o n d u c t e d  i n  October. S ince  n e s t i n g  of t h e  ba ld  e a g l e  i s  e s s e n t i a l l y  complete by t h e  

:al- end of J u l y ,  no eggs o r  n e s t l i n g s  were on n e s t s  a t  t h e  tlme of t h e  de tonat ion .  NO sea  
stack o r  s e a  c l i f f  n e s t i n g  s i t e s  u t i l i z e d  by bald e a g l e s  were des t royed by ground motion 

I 
from Milrow. 

P e r e ~ r i n e  Falcon (FaZco peregFiK?A8): This  s p e c i e s  is cons idered  as "endangered" 
i t s  range  (USDI, 1968). Thus, t h e  Amchitka r e s i d e n t  popular ion  of pe reg r ines  

has rece ived  s p e c i a l  a t t e n t i o n  i n  t h e  av ian  ecology s t u d i e s .  During 1970, 12-14 e y r i e s  
..re occupied by n e s t i n g  p a i r s .  Fledging success  was not determined i n  1970, bu t  i n  1969 
f ledging  success  f o r  11 e y r i e s  where n e s t i n g  a t t empt s  were known averaged 1.36 young per  
nest (White, e t  a l . ,  1970). 

The worldwide d e c l i n e  i n  p e r e g r i n e  popu la t ions  has been a t t r i b u t e d ,  i n  p a r t ,  t o  
cumulative e f f e c t s  of p e s t i c i d e s ,  e s p e c i a l l y  c h l o r i n a t e d  hydrocarbons. These compounds 
= re  be l ieved  t o  be r e s p o n s i b l e  f o r  eggshe l l  thinning, which i n  t u r n  l e a d s  t o  i nc reased  
breakage of eggs and lowered r ep roduc t ive  success .  White, e t  a l .  (1971) have r epor t ed  on ' 

the DDE* con ten t  of Amchitka p e r e g r i n e  f a l c o n  eggs,  and on rhe  DDE con ten t  of a  number of 
spec ies  of b i r d s  preyed upon by the pereg r ines .  The eggs of Amchi'cka p e r e g r i n e  f a l c o n s  
a r e  s u b s t a n t i a l l y  lower i n  DUE con ten t  than those  from sourhwestern Canadian i s l a n d s  
where t h e  p e r e g r i n e  prey  s p e c i e s  a r e  similar t o  those  a t  Amchitka. Never the less ,  t h e s e  
authors  f i n d  evidence  t h a t  shel l .  t h i c k n e s s  of A m c h i t h  f a l c o n  eggs is s i g n i f i c a n t l y  Less 
than t h a t  of comparable eggs c o l l e c t e d  before  u s e  of c h l o r i n a t e d  hydrocarbon p e s t i c i d e s  
began. Amchitka p e r e g r i n e  eggs a r e  a l s o  being analyzed f o r  PCB**. The sources  of €he 
DDE and PCB found i n  f a l c o n  eggs from Amchitka, and t h e  r o u t e s  of d i s p e r s a l  t o  t h i s  re- 
mote l o c a t i o n ,  a r e  a s  y e t  undetermined, bu t  t h e i r  e x i s t e n c e  i n  t h e  Amchitka ecosystem 
i s  bel ieved  t o  be u n r e l a t e d  t o  AEC a c t i v i t i e s  on t h e  i s l and .  

No f a l c o n  e y r i e s  were des t royed by Milrow, and. s i n c e  t h i s  t e s t  w a s  conducted 
a f t e r  t h e  n e s t i n g  season,  no eggs o r  n e s t l i n g s  were affected. There is  no evidence  t h a t  
orher  AEC a c t i v i t i e s  on t h e  i s l a n d  have had any d i r e c c  e f f e c t s  on t h e  r e s i d e n t  pe reg r lne  
f a l con  popula t ion .  

Emperor Goose (PhiZacte crmagica): T h i s  i s  t h e  most abundant overwinter ing  
spec ie s  on Amchitka, appea r ing  i n  sma l l  numbers as  e a r l y  a s  September, and r each ing  an 
est imated peak popu la t ion  of  about  5,000 i n d i v i d u l s  by midwinter.*** The breeding habi- 
t a t s  of t h e  Amchitka win te r ing  popu la t ion  a r e  not  known. The n e a r e s t  known breeding nrra  
f o r  t h i s  s p e c i e s  i s  i n  n o r t h e a s t e r n  S i b e r i a ,  but t h i s  i s  only s l i g h t l y  nea re r  than a 
known breeding  a r e a  i n  wes tern  Alaska. There is no reason t o  expecr t h a t  a  conta ined  
nuclear  t e s t  on Amchitka would a d v e r s e l y  a f f e c t  rhe  emperor goose win te r ing  popu la t ion .  

w in te r  Wren (TrogZody~ea trogZodyt.es): T h i s  s p e c i e s  w a s  cons idered  by Kenyon 
(1961) r o  have been e x t i r p a t e d  from Amchitka; p reda t ion  by r a t s  w a s  thought  t o  be the  
probable cause.  Recent s t u d i e s  sponsored by AEC r e p o r t  an es t imated  r e s i d e n t  p ~ p u l a t i o ~ i  

*A major m e t a b o l i t e  of DDT. 
**Polychlorinated b ipheny l s  - i n d u s t r i a l  chemicals  used i n  p l a s t i c s  and some rubbers  - 

whlch a r e  k n o y  t o  have biochemical  e f f e c t s  s i m i l a r  t o  chose of t h e  hydrocarbon p e s t i -  
c i d e s  and t h e i r  me tabo l i t e s .  

***An e a r l i e r  i s s u e  of t h i s  Summary. r e l e a s e d  i n  1969, gave a n  es t imated  peak win te r ing  
popu la t ion  of 12,000. based on e a r l i e r  observac lons  by Smithsonian o r n i t h o l o g i s r s .  T h e  

p re sen t  e s t i m a t e ,  based on obse rva t ions  made i n  t h e  win te r  of 1969-70 wi th  t h e  a i d  o f  
a h e l i c o p t e r ,  is  be l i eved  t o  be more r e a l i s t i c .  



of about 1.000 indlv iduala .  The propodad nuclear testing and related AEC activities are 
not expected t o  adverse ly  a f f e c t  t h e  winter  wren population. 

Song Sparrow (MsZoapiaa m e b d i a ) :  This spec ies  appears t o  be rare on Amchitka 
proper,  owing t a  r a t  predat ion;  i t  breeds on o f f shore  i s l e t s  which have no r a t s .  It was 
est imated t h a t  t h e r e  were about 10 breeding p a i r s  i n  the  1969 nes t ing season (Williamson, 
e t  a l . ,  1971). The spec ies  i s  l i s t e d  as abundant i n  the  Aleut ian  refuge a s  a whole 
(USDI, 1963). 

Aleut ian  Canada Goose (Brantu canadomis  leucopmoia) :  This  r ace ,  described by 
USDI a s  "endangered", is  repor ted  t o  breed only on Buldir I s l and ,  some 120 milea north- 
west of Amchicka; it i s  bel ieved t o  have been ex t i rpa ted  from o the r  Aleut ian  I s l ands  a s  a 
nes t ing spec ies  by predat ion by introduced foxes ,  and poss ibly  by r a t s .  USDL has con- 
s idered Amchitka, among s e v e r a l  o the r  i s l a n d s ,  a s  s u i t a b l e  f o r  rees tabl ishment  of breeding 
populations of t h i s  r a r e  r a c e  of Canada goose, which once bred on Amchitka and severa l  
o the r  Aleut ian  Is lands .  Plans  t o  at tcmpt r e in t roduc t ion  of t h i s  spec ies  were recen t ly  
executed. A colony of 75 b i r d s  from t h e  Patuxent Wi ld l i f e  Research Center w a s  transplanted 
t o  Amchitka e a r l y  i n  March, 1971, us ing AEC l o g i a t i c  support t o  t r anspor t  t h e  b i rds .  
These b i r d s  a r e  descendants of 5 p a i r s  of b i r d s  obtained a s  gosl ings  on Buldir  I s l and  i n  
1963. 

F i sh  - 
Dolly Varden (Sa lvsZims  maha) a r e  found i n  most of t h e  f reshwater  streams of 

any s i z e ,  and i n  many of t h e  l a k e s ,  on Amchitka. There appear to  be two populations - 
r e s i d e n t  and sea-run. This is t h e  only  s p e c i e s  t h a t  can be considered a freshwater spor t  
f i s h  on t h e  i s l and .  

Three spec ies  oE P a c i f i c  salmon (DltCo~h~mhLL8 spp.) spawn i n  f reshwater  streams 
on Amchitka. E a r l i e r  i n v e s t i g a t i o n s  had ind ica ted  t h a t  the re  w e r e  only about seven o r  
e igh t  salmon-spawning streams on t h e  i s l and .  However, a more thorough survey of po ten t i a l  
spawning streams, made i n  t h e  summer and e a r l y  f a l l  of 1970 when h e l i c o p t e r  support was 
a v a i l a b l e ,  i d e n t i f i e d  2 1  screams i n  which pink salmon (0. gorbuscha) spawned. Coho sa l -  
mon (0. kisutch)  w e r e  observed i n  5 of chese streams (Neuhold, e t  a l . ,  1970). Sockeye sal-  
mon (0. nsrka) have been seen only in f requen t ly  during t h e  s t u d i e s  s t a r t e d  i n  1967. Sal- 
mon runs  on Amchitka a r e  r e l a t i v e l y  smal l ,  and che i r  con t r ibu t ion  t o  connnercial f i s h e r i e s  
s tocks  can be considered n e g l i g i b l e  compared t o  t h a t  of streams on the  A s i a t i c  and North 
American mainlands. 

The principal .  commercial f i s h i n g  c a r r i e d  ou t  near Amchitka is  t h e  Japanese high- 
s e a s  salmon f i s h e r y  from mid-May through e a r l y  August. Adult salmon caught by t h e  Japan- 
ese off  AmchFrka dur ing t h i s  t b a  are migrat ing through che a rea  t o  spawningst teams on 
t h e  ~ i i a n  o r  North American mainland. I m a t u r e  salmon, which make up p a r t  of t h e  Japanese 
high s e a s  ca tch ,  a r e  a l s o  passing t h e  Aleut ians  dur ing t h e i r  seasonal  movement. Apparently 
n e i t h e r  a d u l t s  nor i m a t u r e s  spend much time near the  i s land during these  migrat ion 
movements. 

Alaakan salmon f i s h i n g  is c a r r i e d  o u t  i n  coaara l  waters,  a t  o r  near t h e  mouth$ 
of streams t o  which t h e  f i s h  a r e  r e tu rn ing  ro  spavn. Thus, the  Alaskan salmon harvested 
a r e  taken a t  l o c a t i o n s  f a r  t o  t h e  e a s t  of Amchitka. The Alas!-an salmon f i s h e r y  starts i n  
June,  reaches  a peak i n  J u l y ,  and l a s t s  u n t i l  September. 

A t  p resen t  t h e r e  l a  no king c rab  f i s h e q  near Amchitka, and explora tory  f i s h i n g  
has not e s t ab l i shed  whecher t h e  king c rab  s tock  i n  t h e  a r e a  is s u f f i c i e n t  t o  support com- 
mercia l  f i sh ing .  The Japanese and Russians f i s h  f o r  king crab i n  the  e a s t e r n  Bering Sea, 
while t h e  Alaskan crab f i s h e r y  is  c a r r i e d  on i n  t h e  Gulf of Alaska, on both s i d e s  of the  
Alaskan Peninsula ,  and near t h e  e a s t e r n  Aleutians.  These salmon and king crab f i s h i n g  
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are s u f f i c i e n t l y  d i s t a n t  from Amchitka chat  t h e  AEC underground t e s c a  on t h e  

island a r e  not  expected t o  i n f l u e n c e  t h e s e  f i s h e r i e s .  

Some Russ ian  and Japanese  f i s h i n g  v e s s e l s  may ope ra t e  i n  t h e  g e n e r a l v i c i n i t y o f  
wes tern  A l e ~ t i a n s  du r ing  summer and e a r l y  f a l l ,  f i s h i n g  f o r  P a c i f i c  ocean perch  

(sebastea a lu tus ) .  P a c i f i c  h a l i b u t  (H ippog~ossus  s t s n o l s p i s )  , and o t h e r  bottom f i s h .  b his 
f i s h i n g  a c t i v i t y  u s u a l l y  d e c l l n e s  markedly a f t e r  September. These f i s h e r i e s  a r e  g e n e r a l l y  
conducted i n  deep water  (50-500 fa thoms) ,  mainly i n  t h e  P a c i f i c ,  wesr of Amchitka. Ex- 
p l o t a t c r y  t r a w l  f i s h i n g  ccnducted du r ing  t h e  l a t e  summer and e a r l y  f a l l  of 1970 produced 
.o s i g n i f i c a n t  c a t c h e s  of P a c i f i c  ocean perch  o r  o t h e r  bottom f i s h e s  on t h e  P a c i f i c  Ocean 
s ide  of Amchitka a t  dep ths  l e s s  than  100 fathoms. There w a s  a marked movement of P a c i f i c  
ocean perch t o  deeper wa te r ,  i . e . ,  t o  dep ths  of 300-1100 fathoms o r  more, dur ing  September. 
Bottom t r awl ing  produced no l a r g e  c a t c h e s  of commercial s p e c i e s  i n  t h e  Bering Sea of f  
h c h i t k a ,  and bottom c o n d i t i o n s  were found t o  be unfavorable  f o r  t r awl ing  (Burgner, e t  a l . ,  
1971). 

s o i l s  and Vegeta t ion  

The s o i l s  and v e g e t a t i v e  cover  of Amchitka v a r y  widely from a r e a  t o  a r e a ,  depend- 
-,ing l a r g e l y  on topography, e l e v a t i o n  and d ra inage  c h a r a c t e r i s t i c s .  The sou theas t e rn  ha l f  
of t h e  i s l a n d ,  where t h e  AEC nuc lea r  t e s t i n g  1s being  conducted, i s  a p l a t e a u  of r e l a t i v e l y  
low r e l i e f  and poor d ra inage  d o t t e d  wi th  many hundreds of shal low l a k e s  and ponds, ranging  
£ram a f r a c t i o n  of a n  a c r e  t o  n e a r l y  70 a c r e s  i n  a r e a ,  and 3-6 f e e t  deep. E leva t ions  i n  
t h i s  p o r t i o n  of t h e  i s l a n d  g e n e r a l l y  range  from about  125 t o  275 f e e t ,  a l though h igher  
e l e v a t i o n s  a r e  found a t  a few po in t s .  

Much of t h i s  lowland s e c t i o n  i s  covered w i t h  a mari t ime tundra  v e g e t a t i o n ,  con- 
t s i s t i n g  mainly of l i c h e n s ,  mosses, sedges ,  g r a s s e e ,  and aubahruba such a s  crowberry. - 

Permafrost  i s  absen t .  The m a t  of l i v i n g  v e g e t a t i o n  is  i n  many areas t h i n  and e a s l l y  d l s -  
rupted. . I n  poor ly  d ra ined  a r e a s  t h e  v e g e t a t i o n  is  u n d e r l a i n  by s e v e r a l  f e e t  o r  more of 

s spongy, p a r t i a l l y  decomposed pea r  t h a t  o f f e r s  l i t t l e  suppor t  f o r  of f - road  veh icu la r  c r a f -  
i i c .  Once t h e  l i v i n g  v e g e t a t i o n  is  depressed  i n t o  t h e  pea t  l a y e r  by t h e  weight of a  

a l v e h i c l e  i t  d i e s ,  and r e v e g e t a t i o n  of such t r a c k s  may be  extremely slow. Vehic le  t r a c k s  
, a c r o s s  t h e  tundra  made du r ing  World War I1 a r e  s t i l l  v i s i b l e  i n  many p l aces .  On some 

s lopes  they have eroded e n t i r e l y  through t h e  o rgan ic  l a y e r  t o  rock s u b s t r a t e .  On d i s -  
nl- turbed a r e a s  w i th  r easonab ly  good d r a i n a g e ,  and e s p e c i a l l y  where some mine ra l  soil.  is  

p resen t ,  e . g . , ' a l o n g  graded roadways, n a t u r a l  r evege ta ion  by a  n a t i v e  l u p i n e  and c e r t a i n  
s p e c i e s  of n a t i v e  g r a s s e s  can  occur.  

The nor thwestern  h a l f  of t h e  i s l a n d  is mountainous, w i th  suamaita up t o  1,100 f e e t  
high o r  more. g rad ing  i n t o  a h igh  p l a t e a u  r eg ion  wi th  e l e v a t i o n s  of 700-800 f e e t  a t  t h e  
northwestern end of t h e  i s l a n d .  A t  h igher  e l e v a t i o n s ,  d e p o s i t s  of pea t  a r e  e i t h e r  absent  
or  ve ry  th in .  Vege ta t ion  g r a d e s  from n e a r l y  cont inuous  cover by upland meadow t o  patchy 
clumps of p r o s t r a t e  dwarf willow-crowbersy, i n t e r s p e r s e d  wl th  l a r g e  a r e a s  of b a r e  g r a v e l  
o r  sma l l  boulders .  

C e r t a i n  s o i l s  of t h e  inland. a r e  n a t u r a l l y  u n s t a b l e  and tend t o  move g radua l ly  
downslope, whether d i s t u r b e d  o r  no t .  Unscable s o l i f l u c c l o n  t e r r a c e s  on b a s a l  minera l  s o i l  
and rock s u b s t r a t e  a r e  found i n  t h e  h igher  p a r t s  of rhe  i s l a n d .  I n  rhe  lowland s e c t i o n  
where pea t  d e p o s i t s  have b u i l t  up t o  c o n s i d e r a b l e  dep ths  on moderate t o  s t e e p  s l o p e s ,  in- 
s t a b i l i t y  may be due  t o  t h e  presence  of a  n a t u r a l  s l i p p a g e  p lane  between t h e  pear  l a y e r  
and t h e  mine ra l  s u b t r a t e .  Overloading of such s o i l s  on s lop ing  t e r r a i n  can  l ead  t o  
massive s o i l  and pea t  s l i d e s .  Such a  s l i d e  occurred  i n  one stream v a l l e y  where d r i l l i n g  
wastes were s t o r e d  i n  sump p i t s  on u n s t a b l e  s o i l  a t  t h e  head of t h e  v a l l e y .  The e f f e c t s  
of t h i s  s l i d e  a r e  d i scussed  l a t e r .  



under c o n t r a c t  wi th  AEC Nevada Operationm Off ice .  B a t t e l l e ' s  Columbus Labora- 
t o r i e s  i n i t i a t e d  eco log ica l  s t u d i e s  on Amchitka e a r l y  i n  1967. The i n v e s t i g a t i o n s  a r e  
being c a r r i e d  ou t  v i t h  t h e  a s s i s t a n c e  of s c i e n t i s t s  from s e v e r a l  u n i v e r s i t i e s ,  t h e  Smith- 
sonian I n s t i t u t i o n .  t h e  U. S. F i sh  and Wi ld l i f e  Service ,  and t h e  National. Marine Fisher- 
i e s  Service.  The bioenvironmental s t u d i e s  a r e  designed to:  (1) p r e d i c t ,  document, and 
eva lua te  t h e  e f f e c t s  of AEC r e s t i n g  a c t i v i t i e s  on t h e  b i o t a  and t h e  environment: ( 2 )  rec- 
ommend measures f o r  minimizing adverse  e f f e c t s ;  and (3)  pred ic t  and evaluate  the  disper-  
s ion  of radionucl ides  i n  t h e  marine environment and t h e i r  p o t e n t i a l  t r anspor t  t o  man v ia  
marine food chains ,  should t h e r e  be an  inadver tent  re lease .  

The program Includes  s t u d i e s  of s o i l s ,  vege ta t ion ,  b i o t a  of freshwater streams 
and l akes ,  b i r d s ,  and marine f l o r a  and fauna,  including some explora tory  f i sh ing .  An 
annual sea o t t e r  census is  being conducted t o  a s s e s s  population trends.  Laboratory stud- 
i e s  on t h e  reaponse of sea  o t t e r s  t o  undervater  overpressure  pu l ses  were conducted ea r ly  
i n  t h e  program. Presen t ly ,  a  f i e l d  study of sea  o t t e r  behavior i s  i n  progress  t o  provide 
a d d i t i o n a l  d a t a  f o r  p red ic t ing  poss ib le  e f f e c t s  of t h e  proposed Cannikin t e s t  on the  
Amchitka o t t e r  population. Models have a l s o  been developed f o r  making conservat ive  pce- 
d i c t i o n s  of the d i s p e r s i o n  of any rad ionuc l ides  t h a t  might inadver ten t ly  ba re leased into 
t h e  marine ecosystem around Amchitka, and t h e i r  r r anspor t  t o  man by marine food chains.* 

The present  bioenvironmental s t u d i e s ,  when completed, a r e  expected t o  add ma- 
t e r i a l l y  t o  our bas ic  understanding of t h e  ecosystems of t h i s  remote i s l and .  I r r  addit lon 
t o  t h e  30 AEC r e p o r t s  covering these  s t u d i e s ,  published t o  d a t e  by B a t t e l l e ' s  Columbus 
Laborator ies ,  some 25 journa l  a r t l c l e s  on t h e  b ioenv i rowent  of Amchitka and the  surround- 
ing ocean waters  have been published,  o r  are i n  prepara t ion f o r  publ ica t ion.  Many of 
these  were presented a t  a  s p e c i a l  symposim sponsored by t h e  Ecological  Society 06  
America, held i n  conjunct ion wi th  t h e  21st  Annual Meeting of t h e  American I n s t i t u t e  u f  
Biological  Sciences,  August 26-27, 1970.** Six graduace theses  have been prepared dn t h e  
b a s i s  of work c a r r i e d  our a s  p a r r  of t h e  bioenvironmental s t u d i e s  program, and i t  is an- 
t i c i p a t e d  t h a t  a d d i t i o n a l  theses  w i l l  be developed on t h e  program before  i t  i s  cumpletcd. 
Much of t h e  m a t e r i a l  contained i n  t h i s  Summary is  der ived from t h e  r e p o r t s  and o the r  pub- 
l i c a t i o n s  menrioned above. 

AEC COOPEMTION uInl FeoEaAL ReSOURCE AGENCIES 

To a s s i s t  the U. S. F i s h  and Wi ld l i f e  Se tv ice  i n  ca r ry ing  ou t  i t s  funcr luns  on 
Amchitka as custodian of t h e  Aleut ian  I s l a n d s  National  Refuga, AEC provided funds maklng 
i t  p o s s i b l e  f o r  t h e  PUS t o  a s s i g n  tvo Refuge Management B i o l o g i s t s  and two Research 
B i o l o g i s t s  t o  p a r t i c i p a t e  i n  che Amchitka opera t ions  and inves t iga t ions .  The FWS '!.Inare- 
ment B i o l o g i s t s  a r e  responaible  f o r  surveillance of t h e  i s l and  a t  a l l  times. The:r p r l -  

mary func t ion  is t o  a d v i s e  AEC engineering and cons t ruc t ion  personnel on measures f z r  
minimizing d i s tu rbance  of t h e  ecosystem and f o r  preserving Refuge values .  , 

With t h e  implementation of 'ecent o rgan iza t iona l  changes i n  the  Federal  Cc;.ern- 
ment, t h e  tyo Research B i o l o g i s t s  assigned t o  t h e  Amchitka program now represen t ,  re3?cc- 
Lively,  t h e  Department of t h e  I n t e r i o r ,  F i sh  and Wl ld l i f e  Service ,  and t h e  Department ~f 
Comerce.  National  Marine F i s h e r i e s  Service  (NEIFS). The r o l e  of these  represen ta t lvev  i s  
to  maintain t echn ica l  l i a i s o n  between t h e i r  r e spec t ive  agencies ,  AEC Nevada O p e r a r i u n ~  

*The USAEC DRAFT ENVIRONEIENTAL STATDIENT - CANNIKIN, June 12,  1970, s t a t e s :  "The 
C A N N I K I N  test is  designed t o  r e t a i n  a c c i v l t y  complerely underground and t h e  chance ar 
prompt r e l e a s e  of r a d i o a c t i v i t y  t o  rhe  biosphere i s  remoce." 

**The complete s e r i e s  of papers pfesented a t  t h i s  symposium w i l l  appear i n  a specla1 
e d i t i o n  of t h e  journa l ,  BioScience. scheduled f o r  pub l i ca t ion  i n  June,  1971. 
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~ f f i c e .  and Battcllc'e Columbus Laboratorlea on matters pertaining to the bioernriron- 
.sntal s t u d i e s  program. 

I n  a d d i t i o n  t o  providing f o r  t h e  s e r v i c e s  of t h e  above-mentioned l i a i s o n  and 
advisory personnel.  AEC i s  supporting a n  N M F S  study by marine scuba d ive r  b i o l o g i s t s  on 
the d i s t r i b u t i o n - a n d  abundance of sea  u rch ins  i n  nearshore waters  off Amchitka. The 
Bureau of Commercial F i s h e r i e s  (now W S ) ,  S e a t t l e  Biological  Laboratory, wan a l s o  funded 
to conduct a  6-week oceanographic c r u i s e  near h c h i t k a  during t h e  winter  of 1967. Valua- 
ble new d a t a  on t h e  cceanography of t h e  North P a c i f i c  Ocean and southern Bering Sea were 
co l l ec ted .  

BIOENVIRONHENTAL EFFECTS EVALUATION 

Throughout t h e  progress  of t h e  Amchitka bioPnvironmental program a t t e n t i o n  has 
been given t o  assess ing  t h e  impact of AEC a c t i v i t i e s ,  both nuclear t e s t i n g  per s e ,  and 
f i e l d  opera t ions  requlred t o  support t h e  t e s t i n g ,  on che Amchirka ecosystems. A s p e c i a l  
program of t e s t t i m e  experiments and observations was ca r r i ed  out i n  conjunction wi th  
Mllrow t o  eva lua te  t h e  e f f e c t s  of t h a t  t e s t  and co provide a  b a s i s  f o r  p r e d i c t i n g  t h e  po- 
t e n t i a l  e f f e c t s  of a  subsequent higher y ie ld  test. 

P r i o r  t o  Milrov, bioenvironmental base l i n e s  were documented I n  t h e  t e r r e s t r i a l ,  
freshwater and marine ecosystems. Postshoc s t u d i e s  began soon a f t e r  t h e  Milrow t e s t  t o  
Iden t i fy  and assess prompt e f f e c t s .  I n v e s t i g a t i o n s  ate cont inuing,  t o  evaluate  any bio- 
environmental e f f e c t s  t h a t  may not have been detected i n  t h e  e a r l y  postshot  period.  - 

Several  experiments were conducted dur ing t h e  Milrow shot t o  ob ta in  b i o l o g i c a l  
response d a t a  t o  a i d  i n  a ssess ing  t h e  e f f e c t s  of Milrow, and t o  be used i n  sca l ing  up .pre- 
d i c t i o n s  of b i o l o g i c a l  e f f e c t s  t h a t  might be  expected from f u t u r e  t e s t s  of g r e a t e r  y ie ld .  
In  these  experiments, sea  o t t e r s ,  f reshwater  f i s h ,  ocean f i s h ,  and c rabs  were placed i n  
holding pens i n  t h e i r  n a t u r a l  h a b i t a t s ,  t o  study t h e i r  r e a c t i o n  t o  and su rv iva l  of shock 
e f f e c t s  of Milrow. Following t h e  de tona t ion ,  survey p a r t i e s  of b i o l o g i s t s ,  including 
represen ta t ives  of t h e  U. S. F i sh  and Wi ld l i f e  Service ,  reconnoitered t h e  a rea  surround- 
ing t h e  Milrow t e s t  s i te  by h e l i c o p t e r ,  boa t ,  and on foo t  t o  search f o r  any dead o r  in- 
jured f i s h ,  marine mammals, o r  b i rds .  These surveys comenced a  few hours a f t e r  t h e  shot 
and continued f o r  s e v e r a l  days. 

E f f e c t s  of  Hilrow 

The prompt e f f e c t s  of Milrow on che Amchirlrp bioenvironment a r e  d iscussed by 
Kirkwood (1970) and by Merrltt (19701, based on reporcs  from a l l  i n v e s t i g a t o r s  p a r t i c i -  
pating i n  t h e  f i e l d  s tud ies .  The prompt e f f e c t s  were minimal. Summarized here  a r e  t h e  
p r i n c i p a l  e f f e c t s  detected during t h e  e a r l y  post-Milrow period: 

(1) T w  smal l  l a k e s  near SZ (surface  zero) were p a r c i a l l y  drained 
upon formation of a  shallow subsidence c r a t e r  around $2 (a  
depress ion about 1,000 f e e t  i n  r ad ius  and 15 feet deep a t  its 
lowest po in t ) .  

( 2 )  A few lakes  and streama exhibi ted  chaages i n  water l e v e l  o r  stream 
f law r a t e s  and t h e r e  was a  marked decrease i n  zooplankton i n  a  
s i f ig le  l ake  soon a f t e r  t h e  t e s t .  

(3) ~umerhus  th reesp ine  s t i ck lebacks  (Gaeteroatsua acuzsatus) - 
s m a l l  f reshwater  f i s h  widely d i s t r i b u t e d  i n  t h e  l akes  and 
streams of the  i s l and  - were k i l l e d  i n  two l akes .  1,650- 
3,050 f e e t  from SZ, poss ibly  due to  abrupt pressure  change 
i i t h  passage of t h e  shock wave. However. i n  ne i the r  l ake  
was t h e  e n t l r e  s t i ck leback  population destroyed,  so u l t i m a t e  
recovery of the  populations i n  these  l akes  is an t i c ipa ted .  



Shottime u p e r l m e n t s  wi th  Dolly Varden and salmon confined 
i n  holding pens i n  l a k e s  and streams near SZ demonstrated 
Chat these  spec ies  were not a f f e c t e d  by shock f o r c e s  from 
t h e  detonat ion.  

( 4 )  A few dead marine f i s h  were observed i n  t h e  inshore  waters  
dur ing e a r l y  post-Miltov o v e r f l i g h t s ,  but  no evidence was 
found t h a t  any marine f i s h  popula t ions  were s i g n i f i c a n t l y  
a f fec ted  by Milrow. F i sh  and crabs  confined i n  l i v e  boxes 
during t h e  Milrow test were found t o  be unaffected when 
recovered a f t e r  t h e  t e s t .  

Pre- and post-Milrow sampling of populatione of bottom- 
dwell ing sea urch ins  (StroRgyZocentrotvs sp.) a t  Bering 
Sea and P a c i f i c  Ocean s i t e s  near SZ indicated that these  
i n v e r t e b r a t e  popula t ions  were unaffected by Milrow. 

(Some d i e o f f  of a l g a e  was noted on t h e  shallow i n t e r t i d a l  
bench along a s h o r t  ~ e c t i o n  of P a c i f i c  Ocean s h o r e l i n e  near 
n i l row SZ, dur ing a survey made about 6 months post-Milrow. 
A p a r t  of t h e  inshore  marine t e r r a c e  had been l i f t e d  v e r t i c a l l y  
a few inches  on one s i d e  of a pre-exis t lng f a u l t ,  which was 
enough t o  a f f e c t  some of t h e  a l g a e  i n  t h i s  zone. Ult imate 
establishment of a n  a l g a l  cover i s  anr ic ipa red . )  

( 5 )  One sea  o t t e r  confined i n  a f l o a t i n g  test pen i n  t h e  P a c i f i c ,  
9,200 f e e t  f r m  Milrow SZ. was found dead a f t e r  t h e  t e s t .  
Necropsy of t h e  animal revealed nothing i d e n t i f i a b l e  as a 
t e s t - r e l a t e d  cause of death;  i n  f a c t ,  cause of dea th  could 
not  be determined. Twenty-tw a d d i t i o n a l  o t t e r s  i n  tes t  
pena survived without apparent  ham.  One of chese t e s t  
pens was loca ted  on t h e  P a c i f i c  shore ,  L,300 f e e t  from SZ. 

One dead porpoise  was found near  t h e  Bering seashore  about 
2 miles from SZ. This  animal had a f r a c t u r e d  r i b  t h a t  had 
penetra ted  t h e  lung,  causing death .  Cause of t h e  f r a c t u r e  
could no t  be determined. 

(6) No adverse e f f e c t s  of Milmw on t h e  b i rd  popula t ions  of 
Amchitka were detected.  

(7) Rock and t w f  f a l l s  t o t a l i n g  nea r ly  14,000 cubic  ya rds  of 
m a t e r i a l  occurred along t h e  c o a s t s  opposire Milrow SZ. The 
l a r g e a t  rock f a l l  took p lace  on che Bering Sea c o a s t ,  i n  a 
c l i f f  a r e a  t h a t  had apparent ly  been sub jec t  t o  l a r g e  n a t u r a l  
rock f a l l s  dur ing p a s t  years.  No eagle  n e s r s  o r  pe regr ine  
f a l c o n  eyrie# were destroyed.  

(8) No prompt ctlsnges i n  t e r r e s t r i a l  vege ta t ion  c o m u n i t i e s  were 
expected,  and none were found. It i s  a n t i c i p a t e d  t h a t  any 

. such changes t h a t  occur w i l l  come about slowly, a s  a r e s u l t  
*of  changes i n  d r a i n a ~ e  p a t t e r n s  r e s u l t i n g  from sur face  sub- 

s idence o r  from f r a c t u r i n g  of che peat  blanket .  

(9) A few "moss mounds" wi th in  1,500 yarda of SZ were explos ively  
des t royed,  presumably a s  a r e s u l t  of a sudden Increase  i n  
h y d r o s t a t i c  preusure wi th  passage of the  ground shock wave. 

(10) Radiation-monitoring programs conducted by o t h e r  p ro jec t  
p a r t i c i p a n t s  have not detected any r e l e a s e  of r a d i o a c t i v i t y  
from Milrow. 



From t h i s  l i s t i n g  i t  is c l e a r  t h a t  t h e  e a r l y  bioenvironmental e f f e c t s  of 
i "ilrow t h a t  have been i d e n t i f  ied  and documented a r e  r e l a t i v e l y  few. These e f f e c t s  ! from t h e  shock of the  explosion t ransmir ted  through t h e  ground and water,  and 
j from subsequent e a r t h  movements. Host of t h e  e f f e c t s  occurred wi th in  a  r a d i u s  of about 

2.5 miles from 2.2. Some of them, e.g., t h e  p a r t l a 1  d ra in ing  of l a k e s  near Milrow SZ and 
! the cracking o f ,  t h e  l a k e  bottoms and tundra near $2, would be evident  t o  anyone viewing 
' the s i t e .  Other e f f e c t s ,  such a s  reduct ion of s t i ck leback  popula t ions  i n  two l akes  near 

j sZ, were obvious only during t h e  e a r l y  p o s t t e s t  s rud ies .  Fie ld  s t u d i e s  cont inue i n  order  
to determine how r a p i d l y  these  populations recover.  Studies  conducted t o  d a t e  have not 

i produced evidence t h a t  any of t h e  i s l a n d ' s  ecosystems has been s i g n i f i c a n t l y  a l t e r e d  by 
i the Mllrow r e s t .  

I Effects  of Operations and Site Prepara t ion  
i 

The p r i n c i p a l  impact of AEC a c t i v i t i e s  on Amchitka s i n c e  1966 h a s  been t h a t  
associa ted  with const ruct ion,  d r i l l i n g ,  and o the r  s i t e  prepara t ions ,  and occupancy by a s  
many as 700 men a t  peak periods.  

! Road cons t ruc t ion  and improvement have genera l ly  adhered c l o s e l y  t o  t h e  road 

! netwark Laid ou t  dur ing World War 11. Fresh grading,  and quarrying and d i s t r i b u t i o n  u i  
I road g r a v e l  have r e s u l t e d  i n  some siltation of l akes  and streams. The ecological  s i g n i f l -  
: cance, i f  any, of t h i s  d i s tu rbance  has not  y e t  been evaluated.  

Severa l  s p i l l s  o r  l e a k s  of d r i l l i n g  l i q u i d s  have r e s u l t e d  i n  t h e  p o l l u t i o n  i f  
some l a k e s  and s e c t i o n s  of streams, wi th  t h e  consequent death  of b io ta  i n  t h e  pol lu ted  
waters. I n  one stream v a l l e y  a  mud s l i d e ,  r r iggered by overloading of d r i l l i n g  mud s u m p s  
a t  t h e  d r i l l  s i t e  near  t h e  head of t h e  stream, flowed a l l  the  way t o  rhe mouth of t h e  . 

stream - a  d i s t a n c e  of over 2.000 yards.  A FWS b i o l o g i s t  s t a t ioned  on Amchitka e s t i -  
mated i n  J u l y ,  1969 t h a t  a  t o t a l  of about 10.5 mi les  of stream channels and about 
70 a c r e s  of l ake  had been po l lu ted  by s i t e  p repara t ion  and cons t ruc t ion  a c t i v i t i e s ,  
lnostly from d r i l l i n g  mud s p i l l s  o r  leaks .  Bowever, it should be noted t h a t  by t h e  sum- 
mer of 1970 s e v e r a l  of t h e  po l lu ted  streams were i n  the  process of recovery,  as evidenced 
by t h e  presence of  i n v e r t e b r a t e  bottom organisms, Dolly Varden, and spawning pink salmon. 

Some 950 a c r e s  of t e r r e s t r i a l  h a b i t a t  were repor ted  t o  have been dis turbed b y  
1969, l a r g e l y  by road bu i ld ing  and r e p a i r s ,  d r i l l i n g  and cons t ruc t ion ,  and development 
of gravel-supply a reas .  About hal f  of t h i s  r ep resen t s  nev dis turbance:  t h e  balance i s  o n  
land previously  d i s tu rbed  by World War I1 occupacion ( ~ e r r i t t ,  1970). 

It i s  a n t i c i p a t e d  t h a t  r e s t o r a t i o n  of a  c e r t a i n  p a r t  of t h e  t e r r a i n  d i s tu rbed  
by t h e  AEC'S use  of Amchitka can be hastened by such measures a s  contouring andlor re- 
seeding with s e l e c t e d  spec ies  of g r a s s e s  and poss ib ly  legumes. Plans f o r  carrying out 
such r e s t o r a t i v e  a c t i o n s ,  where f e a s i b l e ,  a r e  presenr ly  under j o i n t  cons ide ra t ion  by A E C  
and FWS. Technical  a s s i s t a n c e  is  being provided by s p e c i a l i s t s  of t h e  Alaska S t a t e  
Agr icu l tu ra l  Experiment S t a t i o n ,  Palmer, Alaska. 

Cannikin 

~ i s c u s s i h n s  of Cannikin, t h e  next nuclear  t e s t  planned f o r  f a l l  1'971, a r e  beyond 
the scope of t h i s  bcument .  The render  is  r e f e r r e d  t o  the  Cannikin "Environmental S ta te -  
ment", t o  be i ssued by t h e  USAEC i n  sp r ing  1971, f o r  p red ic t ions  of expecced bioenviron- 
mental e f f e c t s  from t h a t  rest and f o r  r e l a t e d  information. 
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