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NARL ANIMAL RESEARCH FACILITY

ANNUAL REPORT FOR FY7 8

IN~~~~DU CT I ON

~The N A R L  An ima l Research Fac i l i ty is  complet ing i ts

fou r th  year of support  f rom the Of f ice of Naval Research

F i o p h y s i cs 1~i ’ ;r ~r m .  The An i n h~ i I~~~~~ ’ i ~ ~:h ~‘~u :i I i L y h i s  pro-

vided scientists with unique opporLunities to study nor-

thern animals maintained in an arctic environment. The

Research animals live year round in outdoor cages where

they are su b j e c t e d  to Lb t empe r.i t i i  r i  and  1 i q h t  c o n d i t i o n s

f ound only in the arctic. This report documents the ac-

tivities and accomplishments of the facility during FY78.~~

NJ
RESEARCH_ ACCO~1FLIS}1MENT_ PR OJECT STATUS

Dur ing FY78 , the Anim a l Res earch F a c i l i t y  (F i gure 1)

suppor ted sixteen research projects (Table la) . A total of

12 ,102 .5 man hours were spent by the research support staff

on ongoing projects (Table lb) . Ten different scientists

were associated with studies at the facility . Projects in-

cl uded i n — h o u s e  res earch , investiqEltions of visiting scien-

tists , and lo q i s t i cal s u p p o r t  f o r  f ie l d  s t u d i e s .  Twenty—

two p u b l i c a t i o n s  were  produced as a r e s u l t  of the i n — h o u s e

rerearch staff p r o qr a m  ( T ab l e  2 )
•1

1
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TABl E la

AN ] MAT. 1~E SEA RCII FA ( :I LITY
FY78 Cf )N TTN1J1 Pil () . J E ( M S BY TI Ti.E

POS TI)OCTORA L I’Ro(;R AM

Foll imann

1. (Ni .I d ada p ui t ion  i n  arc t i c  f ox c o .
2. Coiripa rot i ye me t . rbo I i oni of  i r e t :  Ic arid r i d  foxeo .
3. The e f f e c ts of  a c tiv ity  and am b i e n t  ai r  tem pera ture

on the  in t e r na l  bed S,’ t er ’~t )er a  t ore i n  wolverines .
The i ’f h e  to; i i i  i t t  I v !  t y  ar i d  amb I car t . I I  r lr rapt r a t u r e
on t h e  in t ern ; il  body t emp er a  t ore in wolves .

• ~. \ r c t i c  fox  c~u ’ cn: ;s a n a l v ; ;  is fo r  d i sea se , rc’p z- o d u c t l on ,
d i e t  , and ;rg e riic triTe

I t ’]  ] n i I f l r l , ‘ III iii , I t c y t ru I r l ; ;

I . Cold  a d a p t o r  i on  of ar c  I Ic  g~ i z o ]  V heir;; .

C 1iapp ell

1. i i c rg ’~’ huifotS of ~n~i l l  : ir c t  I ;  i ; tm ’ , t t e r ; ; .

\ 1 S 1’ri:;i: ~~~~~~~~ I’1~(1(;l ,\~

I . t tud  i i ’  on r h o  i or  I i r e n e . ol : 1) nor ;1i. I h i b e r n a t i on  ro d
2) p 1 a:~1na t r o i : l  i i i h e i t ; ; i t  T o g  : 101 : ; ; , !  I ; ;  on t h e  ex t en t  of re —

io: io l h t e ~ em t hc ’rm y cod m e t  aba  I I c  r a t e  i n  t he arc  t I c
:td rmo I. , Ma i-mo a br aver  i do r i ;~ 0. 11011 o c o l d  exposur e

.~~. Ls~ ab i  i s l i r n e n t  of  a t r e & d I n ;~ col  nov o f : i i ’ c 1 i c  marr i o ts
Ma rmo t i hrow e; i , at  t lie N o v . r  1 A r c t I c .  Rec ;r ch  L i i o r z r t a r y
( N A ;~I ) .

3. f i f  1 Ut O; e of ; ;0000n and chi r on [C cold e:•~~o oor e  ( I r i b e rn o t  i on )
on t h e  b lood c I ; t ’ a I ; ; ( r v  o f  t h e  a r c t i c  ~; r t r r i r i d  s r ; i l rr c i
~; ~~f~~~1JI~ _ ,i~

i! i ry  S . .

I I ;  1 C; i:I i i i t e t i a i ; 1 r ’ o f  O r C t i c  f l ; . i  t i ~ O n , t ’ r m i r d h o g s , and
:Ii~ct  10 y l0 .n l r i ’I  ‘c~~i I 1 - r e I s  k e p t  ; t ’ :  l ; I 1 , r ; r n t r t r v  a n i m a l s .

10 ‘ii

1 . I) r ç o n ; ’  to  i L i  on i i i  Ar  r ~e l ; i ;v  i i  ‘ n r en t  0

\ I ~L li \‘!:‘l 1:b1 ~~ \~ 12: ;  ‘ ‘

I to

Ti re  ‘ r e t  ,~ of : 1 : ;  I ri I ; I ;;; ~d x i c  c ‘:1 w i t  or dv  -‘

1101111 ‘ ; ; : i ; 1  comp r! n i t  r :11 1 ‘ i t  I i n  i i i  t I c  w a i v e : ; .

2
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• ‘ TABLE 1 b

WORK DISTRIBUT ION OF ANIMA L RESEARCH FACILITY STAFF

py 1978 
-

MAN H OURS WORKED

• PR OJECT

A n im a l Tech . T e e h t . / A i d o  Supe rv i so r  Total

• Anima l Care 4 9 0 7 . 0  128 .5  1 2 7 . 0  5162.5
O f f i c e/ A d m i n .  2 8 . 5  8 3 9 . 0  1518.5 2386 .0
O f f i c e/ M a i n t .  5 3 . 0  9 3 3 . 5  3 2 . 0  1018.5
P h i l o  2 0 7 . 0  1 2 3 2 . 5  13.0 1 4 5 2. 5
A l b e r t  103.5  1 3 5 . 5 5.0 2 4 4 . 0
Fo llmann  4 0 . 0  1 7 . 5  2 0 . 0  71 • 5
Chappe l l  0 2 4 . 0  0 2 4 . 0
Reyno lds  4 . 5  C) 2 2 . 0  2 6 . 5

• 77 025N/Grizzly 0 2 0 . 0  0 2 0 . 0
Tours 6 8 52 66.0

• , Debush 531 4 6 5 . 5  4 2 5 . 5  1 4 2 2 . 0
LI’~OP 43 i r 1 o . o  0 2 0 3 . 0

TOTAL 5 9 2 3 . 5  3 9 6 4 . 0  2 2 1 5 . 0  12102 .5
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AN ]  N/ri , hE S EAI tCIJ  FAC 1 1 . 1 1 ?
• I “\‘7b I ’ l l f r I I : \  ‘ l ~~~~: A N I  l ! I ’ :  i ’ ~~j , \ j ’ I o I p ;  e~’ I I I  U ) l ~~I~ ~i i ” : i ’  M:CII

C : ! t , ’~~o rv  Ci  t a t  lou

F A1l ;e r  , 1. F. L n i ’ / R .  ~‘~~t e r  I r i : i r v  med I ( ‘ 10 ;  l i t  t im ’  A l a s k a n  Ar ~~t. i i .
• Prcsetrte ~I a t  t’~ I ; oo h  of Ve t  . Mod . , U n i v .  Pe nn .

- 
. 10 7 2  .~~~~~~~~ o i t  01111 0. Ii  i I ; e r n ; i t  i o n  o~ ; L r ; i o t s (M ;~r i n o e r

• - 1’ i ’~~ ’;’r i arid ~- t .  ;i Ii~~;~t ;i ’) in  a r t i f i c i a l  I t o ’ ; .  Am.  Soc. .
I i:’i I t op  10 1 5 , S M t ! r  A n i r i r i l  ~ ce t  L u g ,  A t  i i ’ : ; . ; , G e or r ç i ; i .

I ‘ C o .  e l I ; ’ ; ’ ’ ’ i t  1111 , 1 11011 1 t i t  I’ ll l o t  r ’ I L 1 I I r ’ t ’  O C
• 1 ;~ ; ; i — - a o u : ; ; ’a o ’ointc h r i i : k ; - ; , ‘I ; : ! n : L ; t a  I n o f l I r y .  Aj t.AS 29 th  AK .

ml u n ’ :  , .‘; I . ; ’ : l  , r .

AP C h i . t p p e l  I , M . A .  197 ~~. En erp , v loni ge t s  fo r ;ma l l  a r c t i c  m o n o - i t s .
A .\.\ I~ 29 lii  A K .  :~~: I .  Co nf  . , Vol rbank s , A l l u O k I l .

J . T i m - ; r i l a t  I on , r’ad i a t  io n  and c o n v e c t i o n  in s m i l l
i r c t  ic mamm a lo . Sul ;i ,  i t  t e d  t o  Leo logy .

F .  i i .  I l ’ t 7 P ’i . i t t ’ i i i v i ’ ; i , i i  l I r r ’ i r u o r t ’ ; ’ n i l . u t  I o n  o l  l i t  i t ’

t~~s~”: i n  w i n t e r .  V o u r t  Ii T n ~ ‘ 1 Syinp .  ; I I r  lliotcle r~ictry ,
• Oa r ::: i ; c l r — P : i r t ’ r rk  I r eh e n  ,

.1 . • ‘n i ) n h l . )  I l t ’ ~~; ‘rf ~~et  I ‘ i ’  ‘ ‘ ,‘e l e  of  t h r u ’  i n n ’ ’  g r ;r ’ ’  I o’: .

‘ i i ; : j i t ~ ’;1 t o  I l i o l .  of  lt~ j ’t o d r u e l ; o n .

1 , . r od l in t  i t  , .1 . M .  ( I n  Pr e: ;s)  . ( i i  ; rd  l u o t o h d  c m a d  a

c o l l a r  Far  Ie .-:eo . .1. W i l d l i f e  t’l g mt . , ‘r 2 ( ” + ) .

‘Ii i i i ; , t . .  M . , ;r11 ( 1 U ,  “ no I i n , ii .V . I 9 7 U .  Arm or 1
\ ‘ l r l . l i i ’l l  I i i  io ; ;iv  t ; ’ i : u j ’ ; ’’ . i t n t i t ’  a t  g r l z z l ’  h t ’ : rr s . ,\ . \AU

;.i~. t;~~
j . Cent  . , Va h t ’ ;rn k s , A lask;i .

I , U ., A l b e r t , ‘F .F. , : 1  C . r : a ’y ,  i l . W .  O n  Pr o : ;) .  l i i ’  t o —
I ‘~~~~~ o f ’  I i n ’  I i r i U c I ;e;’l. lSr ; ;i  l i t  s_p i d ;r . Am.  !~~g i ;t ’ rv 0 1

1’ . i t h .  • \r: , 1 . ” I  “ or e , ’:; h r : o t  i t i l t e  n i l  i’ : i t h r i l ; ; y .  (S :.’ i l n i ’ u ’
i t  i i  11 in I i ’ r~~’ I  ~l . ’;) L i d ;  I ‘!1; t ( i i i  , I ) .  c

~‘. I ’ .l l ’ U i l o . L .~~. j ! I Y U  U I  I n j c ’ , i J  t ; -~’ . i 5 ; . i t  i o n  of  , ‘.‘ l ; r s i i ; t ’  f ur  ;‘lr ’: i i ]

i t  r a i n t  a t  m 1 5 ’  l e e  n i l  I c  ‘- ‘ l v ’ ’ . ; ( . i i d s l ’ i p r i ; ) .
‘ rot,; ! 2 ’ ;”  !‘o of  lOfl . : ; 0 0 0 ’ . I r S .  A o I n o l  S i .  , S~~W Y o r t .
! A’;;. ~~c . ‘ ‘ i , .  •~~~rar ’ . 17 3  ( 9 )  : 1 1 1 3 — — i l

I’ “ ‘ ‘ ‘ 
- — - — - 

1 1 . 1 10  , . 11 . • i i  l ’ U ’ \ ’ r l O  I do , 11. \‘ . 1 978. f oil —

p ;; r i  ‘~ c ’ i i  of t W o t - 1 • : r i c l r r e ’~ or  ;u r i ’ i c : i l  imp l~~nt  t I o n  i ’ t

I t ”n ; e ’r n t  ii r ’ - ’~ n o  I t  I v~~ i . t . t  in  t r : n t r n n n I t t ‘ 1 ’ :  I t t  ; ir et  I ~ gr I i  ;~ y
St ’ . r i• :, , I, i r l i:  - o r t ’  n: ; ’l . ‘ . \ , P ;  2 9 t  ii A K .  —‘ C I . Curt  f . , .~ i n  1 ; ;  n iL e

I i ;. .

—‘ I
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‘21’ , l a  I t  ( ‘r ’ ;n ar , I ) .  F .  , ~ n td h u r h o n a n , .1 .W . 1978. tI I t r ’ ;~ I

v - i l  vu ’ I n i s u i f  1( 1  t ’ne v  In  an a i t  C’ fox (A 1 pctx Io ~ oput~)
ant  ( ‘u r n ; .  i r r i  I y e  i’ ;t t Ii . a I Zoo Ant 1 111:11 s

J , La tic ’ , 1). I , .  , and  I ”~ ’o; 1 g ,  S .M . ( I i i  P ress) Trea tm ent
of an acqu i red  ;ibdcr t r t lna l  h e r n i a  in  a polar be ar (Thz~1arct

n t  I minI ) . 2 . W i 1_ d i  i Ic I I I  :;t ’a :;cs

A = A h s l r ;u c  L
J .Tourna l  ]‘ub l  ie : l t  j o l t

P ~~~~~~~~~~ 101 ’,
s P Svtnpos I r i m 1’ li  1. 1 ca t  ion

~~~I

-, Ii

a
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• POST DOCTORA L PROG RAM

Di- . Er ich  F o l lm a nn ’ st u d y  ( ; n t i t  I ed Cold A d ap t a t i on  in

Arc t i c  Foxes ( 2 2 9 1 7 / 7 8— x - - 0 l )  L u r m i n a t d in May 1978 a f t e r

data were col lected on a n i m a l  a c t i v i t y  and on abdomina l  and

radio—collar temperatures for one y e a r .  A n al y s i s  of dato

began during FY78.

Three wolverines housed at the APi’ were instrumented

with temperature—sensitive transmitters. Objectives of the

study were to rclat :e body temperature with activit:y and am-

bient air temperature. Monitoring began on April 1, 1978

and will continue u n t i l  December 1978 .

- Beg inning April 18, 197 8, five male wolves instrumented

w i t h  abdomina l  i m p lan t s  were  mon~~t o r m i  t o  r o l a t  ed a ct i v i t y

and ambient air temperature to c ha n g es  of i nt e r n~~1 bod y

tompc ’r - a tu r e ;  a i s ri  , two of t he se  wol  \ ‘e!; w o r e  f i t t  C ( I  w i t h  r a d i o —

c o l l a r s .

• A s t u d y  to compare metabolism of red foxes and arctic

foxe;; was initi .ated through f u n d i n u  f rom the  E n cr ; iy  Research

and l) ev e iopm ei ; l  A d m i n i s t r a t i o n  ( cu r r e at l y  D e p a r t m e n t  of

E n e r g y )  v i a  t he  Los Alamos s ci en t i f i c  Labora to ry . Three red

• f oxes  wore  obta  i nc  ( 1 to c on d u c t  t h e  s t u d y .  The p r o j e c t  cons lot s

of two p a r t s :  c o n t r o l l e d  f e e d i n g  (‘Ni lOr irr (’i) t S d u r i n g  four

• season s , and d o t • c r i n i n i n y  up l oo l and lower -  c r i t i c a l  t em p e rat u ro s

d u r i n g  f o u r  seasons .  The w i n t e r , s p r in g , and summer f e e d i n g

• ‘ e x p e r i m e n t s  wer ‘ conduc ted  t o det  e r m i  nc 1 i f fe r e n ; ’ o s  in fooc~

:‘ consun ip t i  on a i r ; l  d iq e s t i vo  i f  f i c ic ’t ;c io : :  between t h e  two species.

• • Due t o  1 u ’ ,d  1 c i i i : ;  w i t h  t I a s  d i r t  I ‘coon ’s , d l  ‘~ r n i l i a L i o n o  ( I i  U l ,’1)C~

“
I
’

• ~~
;. 
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and l ower c r l f  i ca l  t Onni l i - ;  i t  u rc i ;  Icrv ’’ r i o t :  been coimlu~~t (‘(1 to

date . These studies will be iiii L ijtn ”d this fall.

Four grizzly bears were instrumented with abdominal

and radio-colla r temperature-sensitive transmitters. Two

additional bears were fitte d with t c’inIo;rature—SenSitjve radio—

collar s only. All were monitored throu qh t:he 1977—78 denning

Season . M o t u i  t o t i ng  con I I nae (1 when th  ‘ bears abandoned their

win ter Ions. Tn June I 978 four horton ( t w o  f rom last y e a r )

were  equi pped with subcutaneous and abdominal temperature-

s e n s i t i v e  t r a n s m i t t e r s  and a t e m p e r atu r e — s e n s i t i v e  c o l l a r .

• Fifty-five arctic fox carcasses were collected during

1 977— 78 t rappl nq season . F’~indn i i t ’ I n ’  i n I ;  soUght from th

O u t e r  C o n t i n e n t a l  Shel f  Environme ntal Assessment Pro gram and
• 

- 
the  D e p a r t m e n t  of  Ene rgy  to fu n d  a t h r e e — y e a r  p ro jec t  to study

n:~~le and female roproduct~ on , d i e t , d i s eas e  and age s t r u c t u r e .

Carca ss collections would  be ma cl u f r o m  a low fox popu la tion

y e ar  ( 19 7 7  7 8 )  t h r o ugh  t w o  years  of increas ing popu la t ion  s ize

o (1978-79 , 3979-80) . This study will provide significan t in-

si ghts into the cyclic nature of the North Slope arctic fox

population.

The stud y entitled Cold AdaptatiOn-i in the Arctic Grizzly

Pears (22917/78-x—07) headed by Follnrann , Philo , and Reyn olds

set out to characterize the acc.limnt loo t- ion and adaption

of free- ranqinq grizzly boors to the arctic environment. To

act ’nii;i)l i sh  t h i  s , t he amount s , en e rgy  ‘‘a I ucs  , and chemica l  comp—

; oni  t i on  of t he I O( il spec i en ( h i t  1o- ~~i t ;  c i t  no n d  Ic) ho d ‘ t  i ‘r m  i ned .
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An u n d e r s t a n d i n g  of the utilization effects of these foods - 
-

and the changes in physical condition and fat deposition that

occ u r in the bear in p r epa ra t i on  fo r  w i n t e r  dormancy also

need to be studied . The main objective of the grizzly cab —

r i m e t r i c  su rvey  segment  of t h e  s t u d y is to e v a lu a t e  the

- - caloric content of principal p l an t f oods of g r i z z l i e s  in the

Naval Petroleum Reserve—Alaska (NPP—A) , thus providing input

to the evaluation of the habitat and forage quality in an area

characterized by relatively low productivity .

Simultaneous eval uation of scat conten ts wil l  pr ov ide

information on the diges t ive  ef f i c i e ncy of grizzi.y bears. This

is an important: aspect: i t t  cletormi ni n n i the bioofl (’;- g’n t.iC status

of the species and its ability to o’loj)t to North Slope food

sour ces . Energetic i n f o r ma t i o n  ob tru ned fro m concurrent ly

conducted c a l or i m et r i c  su r v e y  of principa l food sources and

scats will aid in evaluating the energy efficiency and temper-

ature regu la t io n of arc tic gr i z z l y  he ar s .

In Octobe r , Reynolds continued to t r ack  the six grizzlies

instrumented with heat-sensitive r a d i o  t r a n s m i t t e r s .  In t e r n a l
— 

body and radio-collar temperatures were calculated from field

da ta i-ecorcled during the period from June to September 1977.

‘ The field camp was closed for the winter. Preparations for

radio monitorin g cjrizzlies in dens from NARL aircraft began .

i)ato were obtained from all ten transmitters on six bears in

their dens by f l y i n g  over t he D r i f twood a re a . The adiaba tic

hoinil c” ,rlo n’imo t t’r , w h i c h  i s it o - i  t o  l~~t ‘ n m i n o  e n e rgy  c o n t e n t s  of
H

‘ ,;• 8
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food items arid boar scats , wa s set up in  December.

A successful fli g h t to the Drittwood area to monitor six

denned bears was made and temperatures were calculated from

the di gi tal da ta. A proposal to continue radio-teleme try work

on grizzly bears was initiated wit h Harry Reynolds. Two Yagi

ante nnas werc’ mounted on a Cessna 180 i n  preparation for fli ghts

to the radio—fitted bears in the r)riftwood area .

Bear food spec imens  c o l l e c t e d  l a s t  summer (1978) nea r

D r i i • twood were dr i e d , ground and s b re d fo r  l a t e r  d et e r m i n a  t or

of caloric  c o n t e n t .  A n a l y s i s  of blood serum for  phosphorous

was completed for r u b  bears. New transmitters were received

rind cal i brat i’d to  r t i’mpet i l itr e •

ln S e p t e m b e r  1978 , Project Whales: R U — 3 7 9 , l 3i o t ele rn e t r y ,

submitted lv Dr. l”ollmann was Ini tia f ‘-d . Twenty—five rauio—

t r a n s m i t  t~ - i  and we recel  vu  r/scannr’ 00 Were ord c-  no -d f rom

Telon i cs , Inc. Information on another telemetry system was

obtained f r o m  Ocean Applied Research ltd . The t e lon ic s  f a c i l i t y  7

was vis i t  od and discussions held on the new design t r a n s m i t t e r —

dart. . A meetin g with all the project’ s principal inves tiga tors

and the  Buri ’rn u of land Management was attended in Anchorage.

The prime objective of Dr. M a r k  C h a p p e l l ’ s project ,

l- ;o ’r p’ I3ucl gr-t S of  Siiia i 1 h O d  I C  I i O f l l e O L h ( ’ I O S  (22~~l7/7$—X— 02)

w a s  to define and quanti f y a ll the  major pathways  of hea t

c’:-~cl&anqe l , t ~ t w o n  s mal l  a r c t i c  a n i m a l s  a r i d  t h ci  r e n v i r o n m e n t .

‘IDe principal I a c t o r s  of heat exch-in o’ n o ’  r a d iat i o n  and

‘ o l I V t - ’ t ly e  I O S ~~n ’S to ~,ind . Coindir’ t i ’,-’ 1- los ses to the ground aro

9
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u s u a l l y  of s econda ry  i m p o r t a nc e .  Onno t he heat x ch a n g e  ; ‘~~r —

ameters  are  q uan t i f i e d , they  c an t  be used in an energy bud get

- - equation to evaluate metabolic requir -ments in any given set

of environmental condition s. Also , the maximum environmental

• _ _  
limits for the animal can br determine : i , g iven a known me t e—

bolic capability.

Dr. Chap ;ol installed and mo dified the equipment needed

for his project. A vacuum chamber to be used f o r  m e a s u r i ng

• radiant energy exchange was wired and tested; the wind tunnel

-
‘ was modified , wired , tested , and. calibrated ; the flow chamber

was narrowed and lengthened and a thermocouple grid was added .

heat ni l metal ca st s  WOl ’ t ’  e a li s t  I not i d  of Iwo l i~~~~t.

w e a s e ls , one ermine , and t h r e e  l e m m i n g s .  The s u r fa c e  areas

of the ca s t s  were  measu red , as were  r a d i  ant—en ergy exchange

s u r f a c e s  and convection coefficients. These laboratory measur-

ements were test ed by placin g casts of I lie animals in natur rni

s i t u a t i o n s  and compar ing  p red ic ted  w i t h  observed energy rc-qulre—

m e n t s  f o r  h omu c the- nay . In tent s i n  snowoaves  and on sunny ,

wi nd y days  on the snow s u r fa c e s , the e s t i m at e d  e ner g y  r e q u i r e—

neir t s were always within 10— 15 % of the experimental values.

RESEARCH VETERINARIAN PROG RA M

Dur ing t h e  I i r st  q u ar t e t  t h~ - i ‘seareh t ime of Dr .  D ichee l

I; b ’ s Water d~ - t  holism in C f l t i v o  i-a ot ~c dolves was p r i m a r i l y

n ;on t in preparing the pool-end ] . ‘IDe rem-n i f lh i :o  research time

W a S  (l)Videdl among ::everal S t i i n u i ( ’ S  j nrcllr i i n ;  p r o v i d i n g  su~ - p n r t

,•
i
* I in
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f o r  [)r . Fo l lm an n ’ s s t u d y of the effects o f exer c ise and

- 
- “ ambien t temperature Ott body core temperature in arct ic foxes.

- In two ‘foxes , nonf unct ional radio— transmitters were surgically

- removed and replaced with new ones. Bl ood was taken from s ix

— adul t arctic foxes to complete the two-year collec tion of

hemotolocjical and blood biochemical d a t a .  The p o l a r  bear , I r i s h ,

was  t l t i ’  s ub j e ct -  of  l)i- . l” o i k  ‘ S s tu d y o f  t o n a l  n - f l e e t s  of a t h r e —

day a l l  f a t  d i e t .

A squeeze ca ge was successful ly designed and tes ted on
- 

eigh t a d u l t  wo lves  to a l low ven apunctur e wi thou t chemical

restraint • An X—r a y system w in i i  so sr i  o ct  ‘d , ordered crn (i

-‘ 
ins talled .

• Research  t ime was devoted in preparation for the data

c o l l e c t  ion s e q ment  of t h e  wa or  ha I ~n l I O ~~ p r o j e c t .  T e m p e r a tu r e —

sensitive radio transmitters were re ;n-ived , potted , c a l i b r a t e d

and s u r g i c a l ly  i m p l a n t e d  in t he  abc lomc ’n s of f i v e  wo lves .  The

i m p l a n t s  were  th o r  it ~~ - ci to m o n i t o r  body t e m p e r a t u r e  h o u r l y  f o r

24 hours post-surgery in three o f the wolves.

In  o rder  t:o e s t i m a t e  t he  m i t  j r -i l dose of t r i t i a ted  wa te r

for  t he  e x p e r i m e n ta l ,  a n i m a l s , a t r i a l  run was performed on a
‘ 

sixth wol f . ‘I’he f i v e  e x p e r i m e n ta l  w o l v es  were  p1rr ~~~d in  m e t e —

holism cages foi -a minimum 14—n a y condi t jnn inc i l e r ° I .  ‘H:’

d o t  was approximately ma int en ancn - Ii- ’ -  1 , is dot C~rmiflen pro—

- v i o u si  y in  one of the c’xper i i- i ntel wolves. A l l  p rocedures

w e r e  p - r l n i i n n ’ i  as pl n n nn -d fo r I ho c:-: p e t 1 ~ - . ’ n t a i  ~, i 1 v o f ; . ‘I’h is

T f
‘1
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- -: invo lved  d a i l y  wei g h i n g s , u r i n e  and foca l  collect ions , a two-

- hour access to tood and snow , ar i d  tw ice -week ly  blood collect ion

w i t h  the use of the  squeeze cage.

The w a t e r  b a l a n c e  s tudy  began in e a r l y  February  w i th  a l l

the animals receiving approximately one-half maintenance diets.

Each animal received 150 uCi tritiated water intravenousl y on

the f i r s t  day  . r~n intenance d i ( ’t  S 1)eg n n i i i  m i d — i - e hr u a r y  . At

that time an additional 450 uCi  t r i t i z nt e d  wa te r  was  in t roduced

intravenously.

When twice  m a i n t e n a n c e  d i e t s  were i n s t i t u t ed , two a n i m a l s

vomited consistently with any level of excitement after eating.

After six days , one of thes e anim a ls d ropped h i s  food consump—

tion by one-half.

The experimental pron,’edurcs were carried out as specified

in t he  p roposa l .  The success of un ri o a t : d  focal water collec-

t ion  was less t h a n  expected . The i n t r a v e n o u s  i n j e c t i o n s  and

- 
tlood sampling using the squeeze cage worked  w e l l .  There was

nhin~ ma l time for data reduction and sampi e e v a l u a t i o n  ( F i n a l

liquid scintillation counting, focal and u r i n e  d r y i n g ,  calcu-

• l a t i o n )  d u r i n g  t h e  actual experimental period .

-
- S a m ple s  t a k e n  d u r i ng  t h e  Febr ua ry and March w ater balance

experiment were also processed . This included drying urine

and f e c a l  s a m pl e s .  i l l  the p l a s m a  samp le s  col lected fo r  body

-~
‘ water turnover and t o t a l  body w a t e r  w e r e  prepared fo r  l i qu id

scinti I la ti on ’ couu n ilituq shortly after l u c - i d  co l l e c t i o n . The

‘n were q n tn nod Ico n i i t  I o I he i nd iv due I ~nnima 1 . One

~
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set . of samples  was counted at  a t i m e .  S tan d a r d s  were inter-

spersed among the  samp les and al l  the  v i a l s  were counted ten

t imes  fo r  ten m i n ut e s .  Each set of s - t o p i c s  r equ ir ed  f i v e  to

s ix  d a y s  f o r  -e q u i l i b r a t i o n  and cou n t i n g . A t e n t a t i v e  p lan

was prepared for rev ision of the e x p e r i m e n t a l  desi gn f o r  the

w i n t e r  1 9 7 8 — 1 9 7 9  po rt ion  of t h e  w o l f  w a t e r  ba lance  s t u d y .

V I S I T I N G  SCIENCE PROGRAM

The research of D r .  Thoma s F.  A l b er t , a v i s i t i n g  s c i e n t i s t

on l e a v e  f r o m  the  U n i v e r s i ty  of M a r y l and , has been concerned

w i t h  Studies on the Role of Recnional Ileterothermy in the Energy

be I ,aiic’e 0 5e1 c c’ t-.ecl A r c t i c  Mammal n . The ma j o r  p o rt i o n  of tih i s

s tu dy has  been concerned  w i t h  t h e  r o l e  of r eg iona l  he te rothermy

as a defense dui’i ncj acute cold oxj nsu re a tncb how this defense is

i n f  l uenced  by the  i n f u s i o n  of p 1  esnia t. ak n from a h i b e r na t i ng

mammal .  The b lood of h i b e r n a t i n g  m a m m a l s  appears  to con t a in  a

“ h i b e r n a t i o n  t r i g g e r ” s u b st a n c e  which may or may not a f f e c t  an

animal ‘ 5 r e sp o n s e  t o  a cu t e  cold ( -x ~ - c - - su r e .  In t h i s  ~ t ucly , two

gr o u p s  of ei g h t  woodchucks , ~Ia rmota r f l L ) f l d x , were u t i l i z e d  as

le c i p i en t s .

One grout r r -- c r - ive i i  an int i ’avenou~; i n f u s i o n  of sa l i n e  w h i  l e

t ine  o t h e r  group was i nfu s ec i  wit . h p la sma  co l lec ted  e a r l i e r  f rom

hibernating arctic marmots , ~1a r mo t a br o w e r i’
~ The a n i m a l s  were

•
, 

then e-n ch suruicall y impl anted w i t h  five thermocouples to monitor

tissue t ercl n ’r~u ture s and thereby the extent of reg ional hetero—

t h n ’ i n i y . L i i i  , i n i m - n l  was  ( ‘ > g - o n n - - I  to i-oem t emperature for two

13
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hours and then OC air for 12 hours. Preliminary examination

of the data r e v eal s  no enhanced res i st an ce to cold in those

animals receiving the hibernation plasma . Detailed statistical

evaluation of these data are in progress. Additional work is

planned whereby the dosage of hibe rnation plasma infused will

be increased in an attemp t to detect a physiological response

to the hibernation plasma durin g acute cold exposure .

In ea r l y  J a n u a r y , f i v e  consecu t ive  2 4 — h o u r  periods of

m o n  i toni ni g r i ta n Inte L hod y L cnnpe i n  L u  r o n  W( comp let ed . body

t empera tu res  of h i b e r n a t i ng  arctic and hoary marmots in out-

side a r t i f i c i a l  dens , were recorded twice daily for the remain-

der of the  m o n t h .  Blood s a m pl e s  were t a k e n  f rom ei gh t  h i h c r-

n a t i l i g  ground squ i r r e l s  and s ix t e e n  squ i r r e l s  kep t  at  room

temperature . 1-ight arctic marmots were n t e s t c - d  together in two

q ro u p s  of f o u r  in the  hope t h a t  t hey  would reproduce. Two

litters of grounH~ogs were horn. The collection of tissues from

: ~, r i n g e d  seals was cor’pleted with seals provi~~cd by Bu rns and

Ealey  of the  A l a s k a  De~~a r t m e n t  of F i sh  and Game . L~~ diac blood

samples were t a k e n  from 2L ground squir~ eis in a con t i nu inq

blood chemistry study. Five thermocouples were implanted in

each ‘of f i v e  g r o u n d h o g s  i n fu s e d  w i t h  either plasma from hiber—

natin t j marmots or saline . ‘rho heat rate and extent of regional

hotero thermy wer e monitored i.n the g r o u n d h o g s f o r  s ix teen-hour

periods to assess  r e s i s t a n c e  to ac u t e  cold exposure .

Work ort t h e  reg iona l  h e t e r o t h e r m y  p r o j e c t  was con t inued  in

Apri I and concl udecl in M a y .  A r r an q e m c ’n t  s have been made to have

1 1
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Seven sc ien t i s t s  cooperate in  the examination of whale tissues

to be collected in Barrow in the tall and spring . Two rad io-

logists were enlisted to participate in a study involving the

normal radiographic anatomy of the arctic wolf.

} . Data pertaining to den temperature fluctuations as they

relate to animal torpor were presented at the American Society

- of Mamma l oqists annual meetin g held (luring June in Athens ,

- Georgia.

Particular attention has been paid to main taining the

‘ •
- hea l th  of the exper imenta l  a n i m a l s .  Caging  limi ta t ions  and

- ‘ 
expe r imental  desi gn have together resul ted in the opportuni ty

to assess g roup indoor h o u s i n g as i t p e rtains to woodchucks.

Housing allows for : minima l investmeot in cag ing , anima l access

to the en t i r e  enc lu s u r e , anima l free interaction where inter-

act ions  lessen the  l ike lihood  of torpo r occurr i ng, and a sub-

stan tial reduction in labor required for animal care. Unfor-

tunately a ra ther low level of fighting persisted which required

an extensive commitment to anima l health maintenance. The

- - 

- 
commitme nt had to be of such a magnitude as to render the group

indoor method of housing woodchucks to be of limited value .

- 
Data pertaining to the method of hous ing  were presented at the

Alaska Science Conference held in Fairbanks during August , 1978.

During Nov ember and April a total of 10 ringed seals , Pusa

hisp ida , was e x a m i n e d  at autopsy. These animals were collected

, 

by Alaska Departm ent of Fish and Game personnel. Tissue samples

• 

~

, -

- 

- 

were collected front all major organs and tissues. in cooperation

• 15
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w i t h  George Mi&pr ki , D . VJ 4 . , I~o g i s t i y  of Comparative Path—

• oloyy , Armed i”orc es 1 ni st~
, i L u L e  ot 1’~it1i olujy , Washington , D.C.

• - histolog ical study sets have been prepared . The study sets

each consis t  01 9G m i cr o si ide s  and an accompanying sy l labus .

Such a s l ide  s e r i es  w i l l  be a va i l ab l e  t o  interes ted i~ersons

as normal r e f e r e n c e  mat e r  i al  con ( ‘ e r I c  ing t h  is ma ri n e mammal.

D r .  Tim (~‘asev of R u t q e r s  t t n i v e r r  i t y  mar ie  n o r  of t he

Animal Resea rch Fa c ility I o i  h i s  p r o j e c t  e n t i t l e d  Biophysics

of Heat Exchange i n  Arctic Mammals, beg inning on July 15. This

p r o j e c t  was  funded  by A I N A / O N R  and lasted 4 weeks at NARL . The

first two weeks consisted prin n ari ly of (~
(luipment set up and

instrumen t calibration. Dr. Casey traveled to Fairbanks (Ins—

t i t u te  of A r c t i c  B i o l o g y )  to o b t a i n  “ span gas ” for the repaired

CO.. a n a l y z e r .

Data collection began on July 29 , 1978. CO2 production

~n n d  body t e m p e rat u r e s  b e f o r e  and a f t e r ’  r u n s  of ten m i n u t e s  and

at  severa l  v e l o c i t i e s  were measu red  to es t ima te  metabol ic  heat

productiorn and the rates of heat loss and heat storage in the

bod y .  ‘FIio animals used wer e the least weasel , Mustela rixosa ,

and i t  m a j o r  p rey  species , t h e  brown lemming , I~emmus trimu—

• c r o n n a t u s  and  t u nd r a  vo le , M i c r o t u s  oeconomu s .  Hig h speed motion

j i C ~ u r c - s  w e r e  t a k e n  of t i c  lemming running at various velocities

to dc- I e r m i n e  t h e  k i n e m a t ic s  of runnin g and n analyze the rela—

t-ionship between h e a t  p r o d u c t i o n  and st n i d e  frequency at several

n o u n  i rig Vt ’ b c’ i I

‘
:
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~~ Dr. John J3aust of the University of Houston made use

of ground squirrels collected for his project entitled Hetero-

• thermy in Arctic Mammals. During the 10 clays of the project

- 
-~~ at NARL , the extent of limb heterothermy was determined in

arc tic ground squirrels , Citellus. The objectives included :

- 
1. To define the time, course (integrity of heterother-
mic function) in peripheral appendaecs.

2. To determine the effects of simultaneous contro—
lateral hetero- and no :rmothermic c’xposures on pen —

-
- 

p he i a l  v~t u c a  bar respenrse (1 . . the Low ’s Hun t lung i’he——
nomonum ).

3. To identif y and quantif y the analogous vasodila-
tory action of nor-epinephnine in heterothermic tissues
as compared to its usual vasoconstrictive bction under
riormotherrnic conditions.

.1 . To c’oi ito t aii~.j freeze for ‘nizynne analyse s peripheral
nervous tissue.

The above listed objectives were accomplished utilizing
twenty—four specimens.

Dr. Ohtake of the Geophysical Institute of the University

of Alaska used Bldg. 350 to set up and mairtain monitoring

equipment used by his project entitled Arctic Circle Pollen

Analysis studying ice crystal formation using pollen grains as

condensation neculei. The facility was used for seven days.

The project of Dr. Gary Laursen , entitled Decomposition

of Natural Litters in Arctic Environments , is concerned with

evaluating the unit loss of the principal components in arctic

grass and sedge species in the laboratory to obtain analytical

data that cant be used to predict biolog ical degradation as it

relates to  a rc t i c  and  cold—persist ent environmental conditions ,

4
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the presence of lignilytic and cellulolytic fung i , and time

and oil—induced perturbations on the decomposer (fungal)

‘ 
populations. Litter bags , containing approximately ten grams

fresh weight of the three principal graminoid species were

used . They consisted of standing live (first year) and

• standing dead (second year) plant leaf/culm parts. Litter

bags with new and old litter were placed on the 12 plots early

during the first field season (1975). Samp l es have been coilec-

ted at one- , two— , and three-month and one- , two-, and three—

year intervals for analysis. Not all litter bags have been

analyzed completely due to the three-year duration of the study.

Sixteen soil samples (800 fields) were prepared , micro—

scopically examined for fungal hyphae , and their lengths re-

corded . Twenty-nine dried second- and third- year Du~ontia

fishenii litter bag samples , retrieved from the field , were

• •: weighed and ground and run in replicates to determine , by quan-

titative chemical methods , the contents of the neutral soluble

components , acid soluble components , c e l l u lo se , hemi—cel lu lose ,

l ignin , and s i l i c a .  Analyses were sent to Virg inia Polytechnic

I n s t i t u t e  and S ta t e  U n i v e r s i t y  fo r  computer  reduction of the

data . -

The chemical analyses of several lignin-cellulose samples

were completed .  Fungal biomass sums were continued . One—hundred-

• fifty new litter bags containing Arcto-phila fulva , Carex aqua-

t i li s , and Sa l i x  p~t lchra were prepared to be put into the f ie ld

at 4 cm de p t h s  on 15 plots. Preparations were made for the 1978

- 

18 

-

-

- - -~~~~~—- - 
_ _ _ _



- - -~ —_‘_-_‘-— -~ ‘- ‘ -- -•‘ -I

field season and for a fungal collecting trip to Driftwood .

ANIMAL RESEAR CH FACILITY WORKSHOP

On August 8 , the Animal  Research I-’ac i l i t y , a f f ec t i ona t e ly

k nown i n  our world of acronyms as t h e  ARF , held it s f i rs t

Animal  Review Workshop in c o n j u n c t i o n  with the OWR/NARL Third

Quarterly Meeting at the N1\PL (7-9 August).

Several guests attended this meeting. Dr. Joseph Bloom ,

Capt. (USN) and CO of the Naval Med ical Research arid Develop—

ment Command , and his Techinical Director , Dr. Jack Schmidt

attended with Dr. Arthur B. Callahan , Director of Biophysics

Division , ONR Code 444 , and Dr. Theodore Malinin , Professor

of Surgery at the University of fliami school of Medicine . Other

visiting scientists and 1’RF users who attended were Dr. Larry

Und’~rwood of AEIDC , University of Alaska; Dr. John Baust , Univer-

sity of Houston; D r .  Timothy Casey, Futqers University; and Dr.

Thomas Albert , University of Maryland . In-house attendees in-

cluded Drs. Erich Follmann and Mark Chappell , ARF Post—Doctoral

Research Associates; Dr. Michael t’hilo , Research Veterinarian ;

Mr. George Selby , Supervisor of the ARF , and Dr. Gary Laursen ,

Assistant Director for Science/NARL. -

The purpose of the workshop was to develop multi—discipline

and integrated research programs related to the acclimatization

• and adaption of native Arctic Ilomeotherms to ambient temperature

‘- and li yh t  conditions. One or two mammals will be selected for

intensive study. In addition , the group wi l l develop a five year

1,9
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ARF facility development plan to direct its construction and

-

‘ 
- arrangement to best accommodate its research philosophy and

- programs.

ANIMA L CARE AND MAINTENANCE

The NAhL Anima l Research Facility provided a community

pet clinic which provided both routine and emergency pet care

• 

•
-

‘ 

for 97 people. A total of $888.80 was recovered to cover the

cost of medical care , facility use and technician time . Dr.

• :. Philo provided the bulk of the pet care and Dr. Albert filled

-: in during Dr. Philo ’ s absence.

- The various species and numbers of animals housed and

‘ 
- maintained at  the Animal Research Facility changed according

• to the needs of scientists using the facility . Table 3 shows

the current population status of species at the facility and

the costs for feeding are deliniated in Table 4. The ARE’ was

visited by the USDA Animal and Plant Health Inspection Service.

Tine resulting Anima l Report of Research from U.S. Government

Facilities is given in Appendix 1.

There w ere no changes in the numbers of polar bears ,

wolverines or snowy owls during FY78.’ One litter of wolf pups

w: t ; horn  in 3ur’ne ; a l l  were male. Three wolves died in FY78; one

• a d u l t  ma le  wolf was found to have a tumor attached to the left

k i d n e~ arid laboratory tests indicated probable renal failure.

Two ot ii -r Wc I VCS , an adult and a pup, died of injuries received

i n  fights.

~~~~ 
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TABLE 3

ANIMALS MA [NTAINED AT THE NARL ANIMAL RESEARCH FACILITY

FY 1978

SPEC IES 1977 NUMBER ACQUISITI ONS LOSSES TOTAL

Polar bear 1 0 0 1 -

Wolf 23 4 3 24
Arctic fox 15 0 6* 9
Red fox 0 3 0 3
Ermine 4 0 1 3
Least weasel  0 1 1 0

• Marmots 34 20 10 44
Ground hogs 0 33 * *  10 23
Brown lemmings 7 55 59 3
Collired lemmin gs 4 6 8 2
Snowy owl 1 1 1 1
Ar ctic ground squirrel 65 33 35 63
L’o lve r ine 3 0 0 3

* Loan of 5 to Ins t i tu t e  of Arc t i c  Biology

A *  2 litters of 5 each

.
*

2 1
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ANIM~nL RESEARCH FACILITY
FEEDING COSTS

Animal No. 
- 

Daily Cost Annual Cost Per Animal

Polar Bear 1 $4.71 $1,695.60
Wolves 23 1.16 301.60
Wolverines 3 1.01 262.60
Foxes 18 .35 91.00
Ground h ogs 24 .25 90 . 00
Ground Squ i r r e l s  20 .23 82.80
Marmots 29 .22 79.20
Lemmings 3 .09 32.85
We asels 3 .06 21.90

• Species Cost Per Total Total Cost
Food Type Eating Unit  (ib) Weight Per Annum

1-~is1i 5 .5~ 16,512 9 ,081.60
Feline D~L L 4 • • .46 5,712 2,561.28

- - - ChIckert Heads - - 1 ‘ • .17 • 11 ,040 1,876.80
R:u Chow 2 .37 2 ,880 1 ,065.00

2 .15 4 ,320 648.00
3 .24 2,304 576.00

Chicken Necks 3 .17 2 ,592 440.64
Dog Food • 3 .25 1 , 338 334.50
Carro ts  3 .15 1,536 230.40
V it a m i c i an  4 2 .60  74.5  193.44
E ggs 4 .S4 fdoz .  352 190.08
S~ cw ~i~’at 1 1.00 50.5 50.50

) - p
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Three adul t  red foxes  were live-trapped for Dr. Follmann ’s

project Comparative Metabolism of Arctic and Red Foxes. There

was one fox death: a two-year-old fox died of peritonitis

caused by an intestin al blockage.

Five arctic foxes were loaned to Dr. Bob White at the

Univers i ty  of Alaska for a winter metabolism project.

One ermine died arid one least weasel was collected; how-

ever , it died shortly thereafter . A 12+ year-old snowy owl

died , but was replaced by a younger first year animal brought

to the facility for treatment. Examination of the owl led to

f i n di n g  a p u n c t u r e  woun d of the sternum as the probably source

01 i n f e c t i o n  wl’r ich led to i t s  d e a t h .

Twent y cid li tional m ar inot s  were added to the colony for

Dr. Albert: ’ s I r i h e r n a t io n  study. Fourt:een were trapped on Meat

-1I, Untain an - I one c-iine from Anciktuvak I’ass. Ten animals died ,

:~OSt dun no p. 1 :r~;o~ collection v i a  car d i a c  punc tu re .

- - - - - • • - -  - - T h i r t y— t h r e e  arctic- g r o u n d  s q u i r r e l s  were acquir~ d from - -

various locations in t he  Brooks Range , most from the Driftwood

•~i ei . ‘i’hese animals will be used by Drs .  F3aust and Albert for

i n - j r r es r -ec’~ ive p r o le ct s .

hree -~~ ound  hogs wore shown in the records . Ten

died  i i :  t h e  ~‘o u1’~;i-  of  t he veal . There  were  two ii t :ters of

r ’~~ n rid hogs )~ in : i i h I  i• ng 10 an ma I .s

Ycarl y phy sici is WI re done on al I. t he  wolves , foxe s and

~-.‘el v o n  nes , i nd tid incr blood w o r k  a r i d  proph ylac tic dental care.

•- \rii Ina l h - a l  l i i  r e c or ds  W e r e  ~~rought r i p  t o  d a t e .

_ _ _ _ _ _ _  - ~~~~~~~~~~~~~
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During FY7 8 a program of upgrading animal ca re has con-

tinued . Anima l diets were reviewed a~id changed as recommended

by the resident veterinarian. A manual on Animal Care/Training

was conceptually developed and written to provide valuable con-

tinuity to an expanding and complex facility (Appendix 2).

John Burns and Tom Ely of the Alaska Departmen t of Fish

and Game donated 1 ,000 lbs. of seal meat and blubber to the

facility. They had collected the animals to obtain information

on age and reporductive status.

There were six incidents in which large animals escaped

from their cages. Two animals left the fenced-in compound and

in both cares were recaptured and returned .

FACILITY IMPROVEMENTS

t During FY78 , 135 work orders were submitted , re—submitted ,

completed and/or are pending . The Anima l Research Facility

(Fi gure 1) is now all but completed with respect to the building

pha so.

There  were  also severa l  m a j o r  pro j ec ts  staited and/or

completed in FY78. Construction of a new fox run was begun ;

this run will he approximately 50’ by 250’ providin q two separate

holding areas. A complete and connected fire detection system

was ordered  f o r  R l d g s .  350 and  4 4 8 .  The ATCO t r a i l e r  was again

r e a l i gned f or :  use as additional o f f i c e and labor a tory space.

Work was also started on the utilidor connections to buildings

350 and 1 -~ 8 . Thi r connect  ion  w i l l  m i  10 hot h fresh running

24
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water and gray water sewage disposal.

Buildin g 448 had several changes and improvements made

• to it during FY78. A new room was added to allow more space

for the research animals , the water sys tem was mod ified, a new

workshop was add ed , and the food barn wa s moved to a much closer

position (Figure 2 , Table 5). The bear holding facility was

repaired, updated and partially painted . The existing doors

were strengthened and new hinges were installed .

Other cons truc t ion projects comp leted in FY78 include :

1) installation of lights for the wolf cage row , 2) complet ion

of the stockroom in building 350, 3) construction of the new

X-ray room , 4) construction of the wolf observation tower in-

cluding lights , heating and paneling , 5) lights were installed

in the food barn , building 351 , side porch of building 350 ,

hack side of building 448 and building 453. Building 350 is now

complete with respect to its construction phase as shown in

Fi gure 3 , Table 6..

Normal  b u i l d i n g  m a i n t e n a n c e  was evident by extensive in-

side painting and repair of floor tile. Physical repair of

anima l cages and modifications to prevent and reduce injury

due to the  expanded me ta l  were done.  -

I-quipment purchased in FY78 inc luded a new X-ray machine

and the necessary accessories; a film processor has been or-

dered to arrive in late fall 1978. A variety of anima l cages

and suppor t  equipment was ordered and is expected this fall.

: A tw e n t y  u n i t  fox caq was modified to be used in the new

25
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• FIGURE 2
ARF Building No. 448 Complex
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• Building No. 448 & associated outbuildings

Room designation and square footage

AREA 
- 
DIMENSIONS CUBIC FEET

Freezer I 5’O ” X 5’6” X 5’ 6” 151.25
Freezer II 12’3” X 8 ’l ” X 6’ 6” 643 63

: Freezer ~~~ 12’O” x 8’0” X 6’ 6” 624 00
Freezer IV 5 ,0” X 5’6” X 5’ 6” 151 25
Freezer V l2 ’O ” X 8’O ” X 6’ 6” 624 .00

- - -: 
- 

- 2,194.13

Front Entrance 6’O ” X 3’ 7” 21 50
Laboratory 12 ’O ” X 20’ 0” 240 00
Food Prep. Room 19’7” X l2 ’lO ” 251.32
Office/storage 19’7” X 12’lO” - 251.32
Animal Room I 19’6” X 13’ 4’ 260.00
Animal Room II l9’l”  X 12’ 4” 235 .36
Anima l Room I-Il 19’6” X 13’ 2” 256.75

W a l k — l n  Cold Room l 6 ’ 6 ”  X 6 ’  7”  108.62

Cage Wash Room l9’3” X 13’ 1” 251.85

Work ShoD 
- 
20’O” X 12’ 9” 255.00

1;xit , P a s sage  Day 6’9” X 4 ’ 6” 30.37

i x it  , Passage Way 6’9” X 4’ 6” 30.37

i~ta r Room I 19’6” X 36’ 8” 
- 

715.00

Bear Cage I - l3 ’O” X 28’ 0”

Tunnel 8’O” X 3’ 0” 24.00

Outside Bear Cage I 4 0 ’ O ”  X 2 0 ’  0”  800.00

Bear Room ii 19’6” X 36’ 8” 715.00

Dear (‘age II 13’O” X 28’ 0”

Tunnel 8,0” X 3’ 0” 24.00

Outside Bear Cage 11 40’O” N 20’ 0” 800.00

Observation Tower 1 124.00
II  120 .00
III 164.00

Barn 280.00
A v i a r y  . 2 ,304.00
Isolation 160.00
bld g .  351 - 828.00

TOTAL SO~1TI PL l ’OOTt-dr
9,250.00

27
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FIGURE 3
ARF Building No. 350 Complex
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TABLE 6

Building No. 350

Room designation and sgpare footage

AREA DIMENSIONS SQUARE FOOTAGE

Front Entrance 3’ll ” X 5’ 5” 21.54

Front Office 11’ 6” X 19’ 9” 227.13

Still -Room 9’ 2” X 8’ 4” 85.55
Autoclave Room 5 ’ 0” X 8’ 4” 41.66

Surgery 13’ 3” X 11’ 0” 145.75

Surgery Prep.~- Room 13’ 3” X 7’lO” 103.79

Animal Prop~~.1~oom 14’ 0” X 7 ’  6”  - 105.00
• Front I-laii~~

’ - 
6’ 0” X 36’ 0” 216.00

Uti1ity~ A~~ a and Hall 11’ 0” X 24’ 2” 265.83

Telemetry Laboratory 19’ 8” X 19’ 8” 386.77

Metabolic T.aboratory 19’ 8” X 24’ 0” - 

- 
472.00 

- - -

Porch , M. Laboratory  8 ’  0”  X 19 ’ l O ”  ~~~~~~~~~~ 158.66
Exi t , Side 7’ 9” X 4’ 3” 

- 

32.93
Jumbo 7 ’  9” X 4’ 3” 32.93
X—Ray Room 15’ 8” X 13’ 6” 211.50
Examination Room 13’lO” X 17’ 0” 235.16

Clinical Laboratory 13’ 6” X 15’ 6” 209.35
Recovery Room l3’lO” X 14’ 3” 197.12

Porch , Side 6 ’  0” X 22 ’  6” 135.00
Storage & Supply 14’ 7” X 13’ 6” 196.87
Laboratory I 13 ’ l O”  X l 4 ’ l O ”  205.19
Laboratory II 14’ 19”  X 1 4’l O ”  205.19
Office 13’ 6” X 15’ 0” 202.50
Back Flail 6’ll” X 66’ 6” 459.95
Back Porch 3’ll” X 7’ll” 31.00

ATCO Trailer (Offices)38’ 0” X 9’ 0” 342.00

To’rAL SQUARI ~ FOOTAGE 4 ,926.37

29
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fox run and five metabolism cages were sent out for mod-

ification . The facility has obtained additional telemetric

equipment for measuring physiolog ical parameters in unre-

strained animals.

A cell-counter was purchased for the clinical labor-

atory .

OFFICE AND ADMINISTRATION

Staff  changes have occured in every position at the

Anima l Research Facility during FY78. These changes are

summarized in Table 7 . The staff currently consists of a

facility supervisor , one research aide , one laboratory tech-

nician , two animal caretakers and two research associates.

Roth of the research positions and the laboratory

technician are funded by the Office of Naval Research Bio—

physics Program. There is also a resident veterinarian , Dr.

Michae l Philo , who is a member of the U .S . Army Veterinary

Corps.

A second post doctoral position was filled in January ,

1978 by Dr. Mark Chappell who comes from Stanford University.

N o d i f i c a ti o n  to the ARF S.0.P. dealing with personnel

and radiation safety , as well as changes in animal care policy

concerning suspected illness is new animals were made .

In  M a y ,  1978 an experimental policy of allowing controlled

t ou r s  f rom 3-5 pm on odd numbered Sa tu rdays  was begun. It was

found that this policy prevented disruption of ongoinq research

30
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TABLE VII - 
-

STAFF CHANGES AT THE AN IMAL RESEARCH FACILITY . • 

-

FY 1978 
-

-

DATE OF DATE OF
POSITION INDIVID UAL ARRIVAL DEPARTURE

Facility Supervisor Pat Reynolds Nov. 1, ‘76 Feb. 25 , ‘78
George Selby Feb. fl,’78 - -

Research Associate Erich Follmann Dec . l3 ,’76 Jan. 6, ‘79
Mark Chappell Jan. 6 , ‘78 Dec . 30 ,’78 

-

Lab Technician Sally Manning Apr . 11,’77 Apr . l ,’78
Debby Fitzpatrick Mar. 6, ‘78

Research Aide Salena Brotherton Nov . 3 , ‘76 Apr . 25 , ‘78
Barbara Jackson May 4, ‘78

Animal Caretaker Tim White Aug . 8, ‘77 Apr . 15 , ‘78
Daniel Coffey May 1, ‘78

Animal Caretaker Craig George May 12 , ‘77 Apr. 15 , ‘78
Mary Meininger Jul 24 , ‘78

~-ummer lntern Connie Carter Jun~ 26, ‘78 Sep . 7, ‘78 -

C.E.T.A. Steve Oomittuk May 15, ‘78
Art Oomittuk Jun 12, ‘78 Aug. 25, ‘78

V e t e r i n a r i a n  L. Michael Philo July 1, ‘75 July 1, ‘79
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and allowed maximum exposure for the facility to interested

- parties. This is now a part of the S.O.P.

- The ARF took part in a local C.E.T.A. program and was

able to employ two workers , Steve and Art Oomittuk. Both men

- 
have worked primarily in animal care and maintenance. Steve

Oomittuk has continued on with the program on a part-time basis

in to FY79.

- An Animal Research Facility workshop was held August 7— 9 ,

where it was decided to write a proposal with a central theme of

- “thermoregulation in arctic mammals. ” The proposal would be

- - : submitted as a five-year research plan for a total cost of about

- 3-450 thousand dollars per year. The funding agency identified

as most appropriate was NSF ; however , the package may be split

: - -  and submitted to NSF , DOE and N IH .

-
~ A proposal dealing with bowhead whale research was approved

- 

and preparations begun for September. Drs. Albert , Follm ann and

Philo are all invioved in Project Whales.

Tours of the facility were given to 292 official visitors

- in FY78. These included scientists , state and federal officials,

— 
military visitors and local residents of the base and Barrow.

The “self-guided ” tour outside the faáility compound was dis-

- continued as it caused-disruptions to some research programs.

-
~ The NARL Animal Research Facility is currently supporting

an active in—house research program of four scientists as well
1% H- 
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as supporting the work of several visiting scientists and

operating as a logistics base for field studies. With the

growth and expansion of research support capabilities , an

increasin g varie ty of arctic biological research can be

supported . Because of its location , this facili ty offers
-
• - unique opportunities for studies on arctic acclimatized and

adapted animals. The NARL ARF is the only facility in North

America where northern species of mammals can be and are

main tained in an arctic environment with its unique temper-

ature and light regimes. These conditions cannot be dup-

licated in artificial light—dark rooms or temperature chambers.

The research that is done on these specialized mammals , whose

physiology and behavioral processes of adaptation are highly

magnified under arctic conditions , will allow a better under-

standing of how these same processes function irs man.

‘S
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t I N  I I EL) ‘.1 A I [ - ‘. t)EPAt~ I M EN I or A~.I - .I (si L rur~i~
ANIMA L  A N L I l’t ‘Ill . Ill At . III I IL~~L F - C r IC tN ‘.1 HV I C~~I.

Vt~tc ’~~its . ~ry S- ’r’,i~~~s
• - 

- ~,3O 
( yu t ,~r ~ t I . , S~~u t ’ ~; 15
~~.i lt~cn , 0r ’qon 9730 1

CERT I F I F I ) - RETUR N RECE IPT RE QUESTED

Subj e c t: Anç~ua l R eports of Rese arch from U.S . Novembe r 21 , 1973
— - 

- 

~overrim~-nt  Fad l i t  le s

To: Dir ector
An ima l Resea rch Fac i l i ty
Nova l A r ct i c Research Laboratory
Barrow , A K 99723

The 1976 Amendments to the An i ma l Welf a re Act re quire the subm is cion of
an annual report of research by D epartm e nts , age ncies , or instrumen t a lities
of the Un i ted St ates ~, even thoug h such Fed e ral agenc ies cannot be
re g i ster e d und .~r the An i ma l We l fare A ct. I tev ised sec tion 2.28 of CIi.~p ter1 , Tit l e  9, Cod e of Federa l R e gul a tions (CFR) , wh i ch became ef f e c t i v ’
Septemb e r 15 , 1977 , reflects this requirement in the An i mal W e ifa r e
regu l a tio ns.

Each report ing f a c i l i t y  shall ~.ubmit on or befo re ~eceinber 15 , to the
V e t e r i n a r i a n  in Char g e , an annual rcp or t signed by a lega ll y respon~ibic
o f f i c i a l  coverin g the previou s Federal fi sca l year of October 1 throug h
Septembe r 30. This repor t Is to inc l ude in f o rma tion to show that pr~fess—
ioaail y acceptable standards governing care , tre atment , and use of anim als ,
i r sc lud inq  appropri a te use of anesthetics , ana lgesics , and tranqu ili z ing
drugs during experimen tat ion are be in g follo wed by the research f-~ci1l ty
durin g actua l research or experimenta tion . -

• tla ny Fed eral Cove~rnmen t research lab orit or es have been i n s t r e c t ’ : t I  h’,
their own Dep ar tme nt to forward all com p le ted copie s of the ann u al report
to their respective he .adquarte r~;. h o wever , two cop ies should be sent to
Dr. R. 1. Evi nger , Area V eterinari a n in Charge , USDA , API-US, VS . Suite
~il 5 , Eq uitable Bld g. , 530 Center St., N . E ., Salem , Or egon 97301. (Telo—
phont- : 503/399-5871). -

To c l ar i f y your responsi bil i t i es as outl i n e s in the regu la tio ns , the

fo ll o win g guidance Is offered :

( 1)  llethod of Prep aration

(a)  Reporting fa cilities.

The r e p ~~t m n ~~ f a c i l i ty is that segment of the entire research
fa c i l i ty fpr wh ich an a t tending v e terin a ri a n or an i ma’ Carec.ouv ,littee has r esponsibili ty. This may be the en t ire faclflt v ~~

L i-i 

—

—- - 
~~~~~~~



— ~~~~~~~~ - -—~~~ -~~ -
~~~- -----~~ 

- —. •—- -- ~~~~~~
-- 

~~~~~~~~~~~~~~~~~~ 
- - 

~~~~~ -

I . .

or so ,’~- urqan i :!at i Qihi I por t i OIl • that I s cautpus , colle ge , schoo l
subs i d i ary , or depa rtment. For examp le , Un i versi ty X is the
register e d facility, (headquar ters researc h fa cHit y .~ There

• ar e three separate campus locations --the main campus , the school
of medic ine , and the schoo l of de ntistr y --e ach with an attending
ve terinaria n and an i ma l care committee . Each campus location
would be a repor tln9 fac Ul ty for the purposes of this report.

- Each rcp or tin~ fac i l i t y  w i l l  submit an ori gi nal and one copy
of the annual report from to the head quar ters research facility .

(b) Headquarter Re search Fa c i l i t y

- - - - - Ih e comp lete d report f rom received from the reporting f ac i lity - - 
-

is to be signed and dated by the cert i f yi ng headquar ters re-
- - ‘ ~~~~~~~~~ - - search fz~c i l i t y  off i c i a l at the l owest leve l of lega l respons— 

- -

i b i l i ty. h i s  si gna ture verifies t ha t  the repor t ha~ been prop-
erl y comp leted , si gned , and submit te d prior to the due date. The
ori g inal is to be submitted to the Veterinaria n in Charge l ocated -

i n the Area in wh i ch the headquarter research facil i ty i s located .
Enclos e one carbon copy with the ori g i nal , and retain the third
copy for your files.

(2) 11w .ttteudin q veteri nari a n or the v e t e r i n a r i a n  on the anima l
care comm ittee has r c spon s i l ) il i ty to see that appropri ate anesthetics
and/or anihje sic s are used where relief of pain does not interfere
w ith te s ts or  experimen ts. It is not necess ary t ha t  the veterinarian
have d i r t~c knowledge of the use of such drucjs for each and every
cxp e r i re n or p r~ ccduro but he must bt~ able to provid e reasonable
;tssuranLe tha t p a in te l iev in q drugs are bei n g used as required by
r& t j u ) a t  ions.  Time r e g u l at i o n s  ass i cj n such v e t e ri n arians tMs respuns— - -

ib i  I i t y  w i t h o u t  the l i a b i l i t y  (~,hi ch i~; that of the i ns t i tution) for
t i ~~ p rt~1 ’~ r use of such drugs .

The r~ s~~m r ~ ii t I L l  I i t y  t ;-t y w i s h  Iti e - t - i b i  I ;it . iim Nti - n - il r!:po rLh lq
procedt i r~’ requi ring the pr nd pal i r i v~- s t  I ‘JatL) r t o  report the use if
.ippropr ia t . - ~w~in re l  i eV i n q  druqs or j u s t i f y the lack of t h e _ j r  use.

(3) 11w ~ii imal care commit tee has res i)ons ih I  1 i ty to review each
rese.~rc h protoco l to as’ •ure t hat itel ther pain or d is t r e s s  1 s cx—
1’ I- I ( r111 d P y t he expe r I t e n t  il .111 I i i i i  S unle ss the use of pain re—
Ii ev I nq d rec is wi I 1 Iii ado r oh 3 oct  i vt’s of c xper l rnOrt , st u dy or pro •€ d i r ~

I’ lease di sir I but t the enclosed VS ioni c 1 P,-- 73 and Inst ruct tons  for comp l st  ~~n

~O I s n - - po r t  ho; l i c i  l i t  i - s  b r  ~- s h i c I i  y~~m , .tr . r.~Sport~ I lm l e. If ‘/OU ItOr i

iotL ,l ts- . I st tr - s- •,r im t l n r rs i t  i on , p l e a s t -  c e t t a c . t  thi s office .

S i t ’  v r tt I y
• ,_ 

~~

1 ,  
~~~
, - -

~~~~~~~~~~~~~~ - 
/ / • I t I I

t o t n ic ., (_ . I i t .r , DV -i -

- t i im - - I L.,s -o -~ ij  I I st

~~~~~~ I~) 
-

I 1 ~ li ~S l I i ”

- 1— 2 
-
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- -- - - _______ 
STATE OF ALAØKA

- AL&BKA DEPARTP4ENT OF FS$H AND I3AM(
____  

JUNEA U, ALASKA

P I R M I T
to

~~~ TAKE ItIRDS OR THEIR EGGS
I~OSSESS
h OLD AL I VE 

MAJ~*tALSO I~AND OR TAG

R IMPORT INTO ALASKA
LXPORT FROt’t ALASKA 

- 
- FI SH -OR THEIR EGGS - -

-- FOR SCIENTIF iC , EDUCATIONAL , OR PROPAGATIVE PURPOSES , as described below .

Issued pejru~~~ j~ py~t3 Exp ires h,~ .pmh~~r ~i , i~~1F~
Dr. Ga r~, La u rcen

~~rmi t No. 78-189 - Authorizing i~~ t~~~~t flir~~~ f~~r fra~ ~~~~~~~~~

Of _._J-~~yu.1 Arctic Re~ earrI t  Laboratory

- Kepiesent ing Bar~~w A1iisk,~ QQ72~

~o cundu~t the following described activities , SUBJECT TO THE CONDITIONS, EXCEPTIONS ,
~~ I) RESTRICTIONS EXPRESSED HEREON MID ON THE REVERSE SIDE HEREOF , in accor dance with
the ~‘Fistt and Caine Code of Alaska ” (Chapter 91s, SLA 1959):Autho rjty is granted to:
hold and possess 5 l ive tniowy owls for research. Dead migratory birds msy be salvaged
and retained at the NM’~, Vertebra te Muse iu n.

- 
- 

- 

- Federal Fermi t, PRT •~— ; ‘ ~i ~k must be in pot:iestiion .

Pftfl; ‘-~“-iI’r P - I-~ ’ Nrvr ALL (tW PERECRtNE FALCC’~N , ALEUT IAN CANADA I;OOSE, EACLPIC OR THEIP E17~~.

THIS I’ERS4I’I MUS t BE CARRIED I~Y TUE PEIUIII1 EE WHEN OPERATING THEREUNDER and be exhibi ted
1.0 any s - r t ~on authorized to enforce state or federa l laws who requsat. to see it . This
prrml t is nontr an sferab le , and will be revoked , or renewa l dented by the Commissioner
of Ftxh and Game if the pe rmittee violates any of it. conditions , exception . or restric-
tIons . No redolegation of authority may be allowed under this pe rmit.

A DETA ILE D RLPORT , includi ng numbers , specie s, da t es , and disposi tion of each speci n ;
th. dates and p lace s collected , their s ex , age and breeding condition , lengths and.
weights ot fish , and wei ght , of bird s and mammals SHALL BE SUBMITT ED WITH RETURN OF THIS
PERIII1’ W iTHIN 10 DMS Afl ER ITS EXP IRATiON DATE. Permits will not be renewed until such
report haq be en rece ived b y the Commissioner.

ALA SKA DEPARThENT OF FISH AND CAME

- 

( 
- 

• 7 / /

:~~~ 

~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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STATE OF AL&SKA

- 
ALASKA DEPARTMENT OF FISH AND DAME

- 

~
‘

.: 
JUN (AU, A LAD KA -

P E R M V T  -
- 

to

‘l AK E BIRDS OR ThEIR EGGS

~~ POSSESS
- ~~ 1101.0 ALIVE [] ~1AMMALS

- Q BAN D OR TAG

E 
IMPORT INTO ALASKA
EXPORT FROM ALASKA [] FI SH OR THEIR EGGS

FOR SCIENTIFIC , EDUCATIONAL . OR PROPAGAT I VE PURPOSFS , ,‘s •le scrth od be low .

Issued u1” 25, 19t8 Expires ) - ~~~~~~~~~~~~ ‘~~
- 31 , 1~~( 3

permi t No. ‘(s-  31~ ~ A u t h o r i  z in g  h r . - :Lry I;iui - :;. - r . ~~~~ hi r -- ‘ - r  
_____

I. A r :  i - ic j i . i~~ . 
~r - ~~ ! l ~~~~I t - ) y ” / , ;~-~ ________________

Represent Ing -_________________________________________________

T~~ cunduct t h e  hillowi ng des cribed ac t ivities , SUBJECT TO IHI- . (.ONDIIION S. F .XCEPTIONS.
AND KES TRILTION S EXPRESSED HEREON AND ON THE REVERSE SI D E HEREOF , in accordan ce w i th

e “Fis h and Game Code of A laska ” (Cha pter 94 , SLA 1959) :
— 

— . f~~ th~~~~
j -y i~ ~r r  i .  - I  h - - f . ~~ f - t r I t w  I h - t ~~~~~ (; ) !“~~~~ ~~ ~) 1 ’

1 - t I - ‘~~ ( j - r ‘t - - - - - - I ) I ~~ 
- ‘- - ~‘ I , - ‘~ I

j~~~
- rm I 1 - I — . — ;‘tF  • I t  ;? irm — t ’ - 1 I : .~~~ - : ~~~~ I - r .. 

-

r~~I~ ;-
~~~~ - -~~j E:~~~.’ V ~ A : L ~~ I1-RE ~ N 1 N E  F ’A I , ( ’ l N , AI ~h 1J TIAN ‘ A ~ A M A  ; -  - :~~~.,  F~A (i1 ~:r - - I T : n~ i 

-

t H i S  I’ERMI F MUSt BE t’Aj( RIEI) NY THE PERJIITTI-:E WHEN OPERATING THEREUNDER and be ex h1h I t i -~
t 1 ’ - r - ~ot1 a uthor i z ed to enforce s t a t e  or federal  law s wh o reque s ts to see it . T h i - .

permi t is no ntrans f erab l e , and wi l l  be revoked , or renew a l denied by the Comml ’~s lonvr
of : Fish and Game if the permit tee violates any of its condit ions , exceptions or restr i - -
ti on s . So redelegatlon of author i ty may be allowed under this pe rm it.

A DETA I LEI) RLPORT , includ i ng numbers , species , da t es , and di~ po~ t L1o n of e*ch spec imen;
the dates and p ]aces co llected , their sex , age and bre~ding condition , lengths and
we i ghts oh f ish , and wei ghts  of birds and mammals ShALl. BE SUBMITTED WITh RETURN OF 11415
PERIIIT W ITHiN 10 DAYS AFTER ITS EXPIRAT ION DATE. Permi ts will not be renewed until such
report has been receive d b y the Commis sioner.

-

‘ 

- 
:- ALASKA DEPAR THENT OF FISH AND GAM E

~~~~ 

i 1~f — _ _ _  _ _ _  _ _ _ _  _ _ _ _

- -i ~) i r ”rtor Coeitnlssloner or Authorized Repres entat ive

- 11—2
• 1l”1 ~‘;/; )  

____________________ ______

* 
-
~~~~~~~~

-— - --- - _ ___________  - — - - -  —5—

—
L~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ ~~~~~~~ - 

— — — - —— -- -
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_ _ _  STATE OF AL&SKA
- ALASKA DEPARTMENT OF FISH AND DAME

____  

JUNEAU, ALASKA

P E R M I T
to

TAK E BIRDS OR THEIR EGGS
~~~ POSSESS

- ~
) HOLD ALIVE - 

MAMMALS 
-

[J RAND OR TAG

8 IMPORT INTO ALASKA
EXPORT FROM ALASKA FISH OR THEIR EGGS

— 

FOR SCIENT IFIC , EDUCATIONAL , OR PROPAGATIVE PURPOSES, as described below .

issued February 1 W ’~ 
— 

Expires 
~ c~~ber ~~~~ _

~~~~Ai& _ . -_____________

- I’erml t No. 78~1614 A uthorizing A~S15LLL11L Dl~•~cLur ~cien~e

of Nav al Arctj c~~ esenreh L~b

Repr esent ing Bar.~~~ Alaska 99723 -

r~ t - .,ndu ct the fo llowing desc ribed act iv i t ies , SUBJECT TO THE CONDITION S, EXCEPT IONS ,
N D RESTRICTIO N S EXPRESSED HEREON AND ON THE REVERSE SIDE HEREOF , in accorda nce with

--t he “ Fish and Game Code of Alaska” (Chap ter 94 , SLA 1959) :Authoi’it.y Is ~‘rftnied U -

1-) i ’ossess and hold alive small mammals in  ti tun be rn not t ’~ exceed thone n ’~ ::;~;’lry ~
- 

con duct  the laboratory ’ s research program . V.~t- -. ~~~~ ~~~~~~ ~ r4 
~~~~~~~~~~~~ ~~~~~~~ — n e  ,

‘ -

~:) Trap and hold alive foxes so that a popul ation of 10 red foxes and l~ arctic fI - x”r
- :aaintaj ne d.

~) - T r a p  and hold alive one wo1ver1n,~ to  m a in t a in  r~ p~ln1t1ati ofl of four a n i m a l s .
- 

- — - 

(cont IIIW’ l
- - :u,; ~:~~i-r I~~E:~ NOT A LLOW rF.REGRINE FAI ”ON, AI1FIYT1 AN CANA DA GOOSE, FA~iI.E~ °R THEIP ~~~~~~~~~~~

~i IS I’ERMl-r MUST B E CARRIE D BY THE PERMITTEE WHEN OPERATING THEREUNDER and he exhib i ted
:t~ .tny pi rson authorized to enforce s t a t e  or fede ral laws who requests to see it. [his
pt~rm1 t is non transferab le , and will be revoked, or renewa l dented by the Commi ssioner
~‘t Fish and Game if the permittee violates any of its conditions , exception , or re stric—

- 
I -I cins . No redele gat ion of authority may be allowed under this permit ,

-
~
. DETAILEI ) REPORT , including numbers , species , date s , and dispo sition of each specimen ;
~he dat~’s and place s collected , their sex , age and breeding condition , lengths and

~~~~- Igi t ta ol fish , and weights of bird . and ma~~al. SHALl. BE SUBMITTED WITH RETURN OF THIS
~EIU1lT WITHi N 10 DAY S AFTER ITS EXPIRATiON DATE. Permits will not be renewed until such
- .‘ p I i r t  has been receive d by the Commissioner.

ALASKA DEPARTMENT OF FISH AND CAME

“
-fl 

- fl - 
- 

. 

- - - — 
- _

)

. : 3J 1~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_ _ _ _  _ _ _  _ _ _ _ _

u ~tr .’~tor Vosvs1
~*ioner or Author ized Representa tive

- ~ 
- (

‘(( 

~~~~~~A - ______ _____--

~ 

~,
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l’errtit No. 73—iL31~

/ - - 
14) Possess 27 wolves , 3 wolverines , 3 red foxe~i , 15 arctIc ‘ox~~;, n n t  I p~~i ’~ r

bear already in possession . 
-

U nder no ~ ircumstancea are any a d d i t io nal  big game animai n to hr’ at r lu i5~- 
- 

or transferred vithout first obtaining an amended permi t f rom the  l~~pt .  ~.V- Fish and Game.

- Au t h o r i ty  may be delegated by perniittee t~ i l  Iv 1th~al~ nude:- t&i. ~ :;ILt .~rv i~~i n .
such del egation must be in writi ng with a copy to this office nr ir , r to Fr’—g in n ing  the collecting activiti.-’s.

)
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-
‘ GENERAL CONDITIONS, EXCEPTIONS AND XESTRICTIONS . \
- 

This permi t is granted w it h the ex press umd.rotan dth g tha t all specimens taken
uz~dsr cutt ’~nity hereof ar, for deposit in a- public ~as.ta Or a public scie ntific or
educatio nal institution unises otherwise stat d h.r.in.

The holde r of this permit shall keep record. , availab le for inspection at au
reasonable hours on request of any aut hori zed rep resentative of the Alaska Departmeat
of Fish and Game , correctly recording the required information for each item collectsd .

TillS PERMIT DOES NOT AUTHORIZE THE FOLLOWING:

- 

The taking of specimen . on Federal or State refuges , reserves , closed areas , parka ,
or mon~atents unless specifically stated herein .

- Th. taking of bird s , fish or me~’~-~1s without such licensee as may be required by
State regu~ations , or durin g the open seasons therefore , in any manner , or by any meane
ar at any time of day not permitted by those regulations , unless otherwise stat ed herein.

i Th. purchase or- sale ~~ m y  birds , their nests or eggs , mammals or perts thereof ,
acquired by virtue of this permit. - -

- 
- The capture or possession of live birds , game fish or game mammals unless ezpressly

authorized herein. 
-

REPORT OF SP ECIMENS COLLECTED

— 

Specimen Remarks and Diaposit ion
:2eciee Number Area Collected Date Sex ~~~ of~~pec1mens

- — 

Use conT~~uat ion sheet if neces~ar7

I cert ify that this is a t rue and comple te report ot a~~ ivi ties as required by the terms
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