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A C ~~ N O W L E [ ) U E M E N  F S
p

F o r  t h e  pas t  t h r e e  ttscai  ~ea r s , j 0 7 , j 0 ’~~ , a n d  ~~~~~~ th e’
Of f i c e  ot N a v a l  R e s e a r c h , Biop~i v~~ic~ P r o g r a m  at  t i c e  i ) i r e c t o r , D r .
A r t h u r  B .  C allah an • C ou c  ~ • h a s t i na n c ia l l ’. s up p o r t e d  “ Bto p h v —
sic s ot Cold  .\ da pt a t i o n an d  .-~ ccl t iuat t .~at t ~’n ” , ~; r an t  N u ::iber N 0 0 0 14 —

a t h r e e — y e a r  c o n t tn u u i g p u o p o s d i  m u d e  to P r .  d o r y  A .  L a u r s e n ,
P -tssistaut P trectur t o r  S cience , N . iv a l  A r o t t e  ~ t ’se ’ar ch  L a b o r a t o r y  t N  A R L

or  r e s e a r / h  su p  p o r t ’  Jt t u e  A n i m a l  R e s e a r c h  Faci li ty  t A R  F ) ;  In t h e
1 m o u n t  01 S J bb , 3 T h .  it  is w i t h  d e d i c a t e d t h a n k s  t h a t  t h e ’ A R F  a n d

N A R L  s ta tt s  pa~’ t r i b u t e  to D r .  C a l l ah an  ~~~ his d i r e c t i o n , his g ui-
d a n ce , h is love fo r  t h e  A r c t i c  r e s e ar c h ’  p r o g r a m s , an d  dedicat io n to
h i s  t r t e ’u u s — — a l l u a t t v ~’ s p e c i e s — — at  th e ’  Fac i l ity  • a n d  t o r  his en d u r in g

P pat ience  to see s u c h  a p ro jec t  t h r o u g h  to i ts c o m p letio n an d  I t s  un-
t imel y de mise  b~ fo r c e s  b e y o n d  his c on t r o l .  I’ his r ep o r t  is ded ic a-
te d to a n d p r e s e n t e d  to D r .  C a Llahan as t h e  F in a l  R e p o r t .  It is
s u b  r n t t t o d  in corn p iLince w i t h  a g r e e m e n t s  m a d e  in t h e  N A R L  c o n t r a c t
( A p p e n d L x  I ) , A t t a c h m e n t  N o .  I~~, as a m e n d e d ,  t h e  N A R L  a n d  A R F
s t a t t s  h a v e  e nj o y ed  a b o n g  a n d  dedicated associat ion w i t h  D r .  C a l l a h a n
since those  d ay s  w h e n , as an i n v e s t i gat o r  at t h e  A R  F , he s aw  r o o m  t o r
g r o w t h  a n d  t h e  a t t a i n m e n t  of e x c e l l e n c e  in r e search  d ir e c t e d  t o w a r d
t h e st u d y of na t ive  species in t h e ir  n a t u r a l  A r c t i c  c n v i . r o u m n e u t .~. a n ~.i
conce ived  t h e  A R  F as it is t inaU v t o d a y  . T h e  p ictor ial  r e v i e w ot  t h e
N A R L / A R F  1 9 u  to [950 Li this r ep o r t  is ot t h e  List t h r e e  y e a r s .
B eth  g cc ,~stlv • t h e  p h o t o r e p  rod uctions  a rc  l imit ed  .i u d no t  p r o v i d e d

P tor d i s tr t hu t l on .
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IN  I R O D  C C  T 10 N
P

~ i th in  t h e  U n it ed  S tat e s , t h e  onl y t r u l y  A rctic l a n d s  are  loca-
ted in t h e  S t a t e  of A l a s k a .  T h e  area of t h e  S ta te  n o r t h  of t h e
B rooks  M o u n t a i n  R a n g e  c o n s t i t u t e s  a l a rg e  e x p a n s e  ot A r c t i c  t u n d r a
known as t h e  “ N o r t h  S lope ” .

• t h e  vas t , gent le , a n d  n o r t h e r l y di p p i n g coastal  p l at eau  f e a t u res
an oligotrop htc a q uat i c  h a b i t a t  c o v e r i n g  u p  to 85~ of t h e  l a n d  sur-
face of t h e  Arc t ic  low a n d  middle  t u n d r a  n o r t h  of t he  I O C  Ju l y
isotherm . Vege ta t io n p a t t e r n s  a n d  species composi t io n r e p e a t e d l y
s u g g e s t  a q u a t i c  in f l u e n c e s .  T h e  “peat  wic k ” s u p  p lies a c o n s tan t
s o u r c e  of s u r f a c e  w a t e r  d u r i n g t h e  g r o w i n g season f r o m  a de f ros t -
i n g  a n d  r e c e d i n g  melt w i t h i n  t h e  “activ e l a y e r ” . Vegeta t ional  pat-
terns  also reflect  in f luences  imposed  u p o n  it b y g e o m or p hologtc al
a n d  p h y s i o g r ap h i c al l a n d  f e a t u r e s  t h a t  so u n i q u e l y char;ic te riz e
A l a s k a n  t u n d r a .

E n v i r on m e n t a l l y ,  the  N o r t h  Slope of Alaska  is a cold dese r t  a n d
• lies in t h e  rain s h a d o w  of t he  e a s t — t o — w e s t  a r c h i n g B rooks  M o u n t a i n

~ a ng e .  Precipi tat io n ra re ly e x c e e d s  150 m m  a t  t he  n o r t h e r n m o s t
r eaches  of P t .  B a r r o w .  L a r g e  d i f f e r e n c e s  in p h y s i c a l  a n d  biolo g ical
c h a r a c t e r  are  m a n i f e s t a t i o n s  of n o r t h e r n  la t i tude  geologic al h i s t o r y ,
climate , ,ow relie f l a n d f o r m s , soils , and n u m e r o u s  abiotic a n d  d y-
n a m i c  cy c le s .  G e o m o r p hic p rocesses  arc  d y n a m i c  and  p r o m o t e  s u b —
stanttai  i n s t a bi li t y .

R e s e a r c h  s u p p o r t  f o r  a wid e var ie ty  of p r o g r a m s  is provided
b y  t h e  on ly  a n d  l a r g e s t  l a b o r a t o ry  of its kin d in t h e  w o r l d — — t h e
N a v a l  A r c t i c  R e se a r c h  L a b o r a t o r y  ( N A R L )  (F i g u r e  1 .) .

T h e  N A R L  is t h e  o n ly  coastal  logistics s u p p o r t  base of its
kind in t h e  Arc t ic  tha t  the U .S .  Federal  G o v e r n m e n t  act ively main-
tains t h r o u g h o u t  t h e  y e a r .  It is , in fact , t h e  o n ly  r e s e a r c h  s u p p o r t
l abo ra to ry  of its kind t h r o u g h o u t  t h e  arct ic  reg ions  ~a bov e  70° N Lat-
i t u d e )  w o r l d w i d e .  Seve ra l  o t h e r  n o r t h e r n  coun t r i e s  with  hig h la t i t ude
arctic t u n d r a  wi th in  their  national b o u n d a r i e s maintain r e sea rch  sta-
tions simila r in c o n c e p t  to t h e  N A R L , b u t  the~’ are smaller  and  are
o p e r a t e d  seasonally ,  f o r  the  m o s t  p a r t .

T h e  L a b o r a t o ry , first e s t abl i shed  in 1 9 + 7 , is o w n e d  b y  t h e  Pc—
p a r t m e u t  of t h e  N a v y  a n d  o p e r a t e d  u n d e r  a p r i m e  c o n t r a c t  aw a r d e d
b~ t h e  Off ice  of N a v a l  R e s e a r c h  t O N R )  to t h e  U n ivers i t y’ of A l a s ka .
T h e  M A R L ’s mission is to p rov id e logistic s u p p o r t , facilities , se rv ices .
and equ ipment to the scientific communit y for the a c c o mp Us h m n e n t  of
m a n y  varieties of basic a n d  a p p l i ed research  related to  t h e  Arc t i c
p r o b l e m s  t h a t  u l t imate ly c o n t r i b u t e  to the  s u c c e s s f u l  c o m p letio n of
t h e  N a v y ’s mission
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i ’h c  c i ’, F h a s  t r m u i t i a n a L l v  o p e r a t e d  t h e  N , -~ R I .  is  a n a t i o n a l  r a —
ctht v r a t t i e  r t h a n  on e  s e r vi n g  N av  v in t o  r es ts  a lo n e .  A cttvit ies h a v e
in c l u o e d  t h e  s u p p o r t  ol a w i d e  v a r i e t y  et sc i e n t i f i c  i n v e s t i g a t i o n s ,
a n d  on e  c ) t  those  h a s  b e en  h A nun il R e s e a r c h  Faci l i t y ( A  R F )

t he A n i m a l  R e s e a r c h  Facih t \’ a t  t h e  ~ A F L  p r o v t d t ’s an op p o r —
t U f l i t  v t o stud V I 1 , , t i v e  S p e O t e s  or n o r t h  n .1 Lis k a n  an im u s  in a

• m o d e r : i  ami c w e ’ l 1 — e ~~u i p p e o  l a b o r a t o r y . It ha s  h e l p e d t o  establis h an d
m a in t a i n  a lir e scie nCe ’ u i — : m o u s e  r e s e a r c h  c ap a b i l i ty . A u  i m p o r t a n t
pe rt ot t h c  :c s t ’a r c h  is c o n c e r n e d  W I t L I  b e h a v i o r a l  a n d  p h v s i e I e~~ica l
mechan i . s  :15 ot a d a p t a t t o t i  a n d  m c c l i m a t t 1 at i o u d e m o n s t r a t e d  b y  m a m m a l s
in  t f l t  A r c t i c  e n v i r o n m e n t .  ~ - ec i t ic ar ea s  or i nt e r e s t  h a v e  i n c lu d e d
metabo l i c  an o  c e r d i o v a s c u l a r r e s p on s e s  to  cold , h e m a t o l o g y  ,

• w a t e r , a u o  el ectrol y te r e g u l a t i o u s , r i ~ to t e le : n e t r v , a n d  t h i e r m o r e g u —
L et u r v  :ue ’c h a n i _ s m s .  A t  u I l : e r s t a m l d i n g  01 j :: m m  m a l i a mi p h l \ ’sioio~~ical
m e c h a n i s m s  01 c ob  a c c I i m at i c a t i o u  is i m p o r t a n t  in h el p i n g  m a n k i n d
c op e  w i t  :t l ivin g in co ld  cmi v i r on  fl e m i t s .

M o s t  a n i m a l  sp ec ies  r e p r e s e n t e u  a t  t h e  A R F  w e r e  or iginal l y c a p —
• tu r ed  on the .\ Les~~an North 51ope . A l t h o u g h t h e  an i ma l s  a rc  m a i n —

t out ed  as b o o  r a t o r v  s p ec i m en s , sig n i f i c a n t  e t r o r t  ha s  b e e n  m a e  to
p r o v i o e  t h e m  ~~u t n  a d e~; uat e  ex t e r i o r l i v i n g  e n c l o s u r e s .  T h e y  h a v e
a U m i s t e d  w oi l  to  th  ~ Ia ic o r a t o r y  en  ~‘ir o u ~ie m i t  w i t h  r e p  r o d  u ct iv  e su c—
cess  n o t e d  ro r  s e v er a l  species. A s :nanv as nO w o l v e s  h a v e  : e e n
h o rn  and  r aised s u c c e s s r u i l v  a t  t h e  r acdi t v ; h o w e v e r , o n l y  I S m r eP p r e s e n t l v  :u e i n t a i n e  ~: r o r  r e s ear c h  p ii rp o se s  . C o r n  pl ete  clinical r e c—
o ros  p r o v i d e  i n c  i-eseo r c t t c r  wi t h b a s e l i n e  i n t o r m a t t o n  on vital s t a t i s—
tics , m o n t n l v  we ’u~h ts  . q u a r t e r l ~- b leed c h e t u istries , he m et o l o g ic il
uat o , a n d  i o e t ad e u  h i s t o r y  or t n t ’ a n i m a l ’s p r e v i ou s  role in r e s e a r c h
a n d  surgery . C o u p le ’te m o o i c a l  h e a l t h  s ta tis t ics  ,u r e  else r e c o r d e d  in
t hese  r e c or d s .

P R O J E C  ~ S A N O  F’~i 0 L t L C  t I \  LL~_
1) u rin g F Y — 7~ • tue A nimal Rosearch Facil ity r e s e a r c h  p r o g  r i m

s u p  p o r t e d  I r e s ea r c h  p ro jec ts  a b i e  1. ’t . A t o t a l  of 13 , i O d )  ~~~~~
hours  ( 1 7 0 1  m a n — d a y s )  w e r e  s p e nt  in s u p p o r t  of these  p r o~ect s  hi’
t h e  A R  F r e sea rch  s up  p o r t  st a f t  . E i g h t  d i f r e r e n t  s cient ists w e r e
associat ed wit  i o r  :~ e r r o r  m e d  s tu d ies  at  t h e  ,-\ F F u m i d  e r u ii d in  g p r o
v ic e d b y  O N E , C o d e  -+ -+~~~~, on  d r a n t  N o . N 0 0 0 l - . — ’ - - C — O b o J , i’ ro~ect s
included ‘.:‘m — r iouse  v e s e a r c h  , vis i tin g scientis t  in \ ‘e s t i gat i en s  a n d  t i e l d
s t U d \ ’  s u p p o r t  w i t h  ollo w i m p in v e s t i g at io n ~L~t iv i tiCs.

From r e s u l t s  ot p ro ect  in v e s t i g at i o m i s , ~~ p u b l i c a t ions in t h e ’
f o r m  0: ~ou r n o l  a r tic les  (J )  , p r e se nt ~etio ns P ‘1 , t e c h  mi ical r e p o r t s

I’ ) , s v :u p osiu vo l ii :u e Co ut  rib u t ioO s (S ) 
, :~ oo k c h i a  ~ te rs c, B , a n  o

abs t rac t s  ( : \ ) ,  in titles w e r e  p r o d u c e d  d u r i n g  F Y — 7 0  ~T a h l e  J~~.
Of th e se  t itle s n ine  w e  r e  ~ou rnal articles , S ev en  w e re n a t i o n a l  p r e s e n t a —
tions e v e n  t h o u g h in t e r n at i onal  p r e sent a t i en s  w o r e  ~t t v e n  in P en  m a r k
S w e d e n , a n d  F i n a In d  on A F F activities n o t  l isted in  r ab l e  ~~~, six were
sv mu postu .i c o n t r i b u ti o n s , a b s t ra c t s  an  U t e c h  n i ca l  r e p o r t s , a n d  O u t ’ w a s
a book c h a p t e r .  i ’he  A R F  e m l l o v e ~i a p r o d u c t i v e y e a r .
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c,’ i i N b ’ l N l I N e  h ’ K e ~J E C I ’ S ~~

t A B L E  I .

I’ c i i~ I’ P P C I’ P A I I ’  F P :~ ~
P

oil ma im it
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O n e  of the heart—rate t ransmit ters  was modifie d and  a second
attempt to instrument a bear took place on 16 September.  Dr. Jeff
Everitt , visitin g scien tist, performed the surgery on an ad ult fem ale

bear (i1086) . T h e  s u r g ery was m uch simp ler and p r oceeded m u c h
q uicker because of the modified module design. The transmitter
worked perfectly throug h the time when the bear was released about
two k m  from ca mp.  A good heart—rate signal was obtained from the
bear 0(1 23 September .  The c u r r e n t  p lan is to monito r bear # 1086
through the winter and perhaps also bear #1082 , if the transmitter
is work ing  while the bear is in its den.

D r .  M a r k  C h a ~ pell, working  on “E n e r g y  B u d g e t s  of Small Arctic
Mammals ”, also concluded his research at the AR F  in December .  The
pu rpose of his project was severalfold . Primarily , he was to look at
cold adaptation f r o m  the stand point of total energy b u d g e t s  ra ther  t han
b y  examin in g only an in dividualt s p hysiological , morpholo gical , or be-
havioral characteris tics . The energy bud get approach , while somewhat
tedious and difficult , aLthws accurate assess ment of the importance of
each adaptatio n within the context of all pathways of energy flow be—
tween animal and environment. Also , this approach allows predictions -‘

of climatic limit s and the energy requirements for surviv al in any com-
bination of ambient temperature , wind speed , and  radiation load .
These predictions have obvious implications for  studies of natural
history , competit ion a n d  predat ion , and  ecosystem energy fl ew

d y na mics.

A secondary purpose was to obtain accurate values of surface
areas , insulatio n , and convective heat—loss coefficients fro m actual
ani m al shapes. Thes e parameters are necessary for use in energy
budget equations. Recently there have been several careful studies
concluded on the heat transfer from simp le geometrical shapes (cy lin-
ders , sp heres , etc.) covered with artificial fur. These objects be-
haved in accordance with heat—transfe r theory and  indicated that , f o r

most p u r poses , animals could be assumed to exchange energy in a
similar f a s hi on .  Compara tiv e data f rom real animal shapes  would  be
useful  for confirming this assumpt ion .

Fur—covered metal casts of the animals , e q u i p p ed with internal
heaters , were constructed and used to obtain the necessary data. “c.,.,
Measurements of surface area , radiation, surface , area , insulation,
and convection coefficients were collected from a total of 21 casts of
seven species of No rth Slope mammals ; ermine , least weasel , b r o w n
and varying lemmings , masked shrew , tundra vole , and  Alaska vole .
Several species were examined in various ages and  p elages. F rom
these studies and f rom physio logical data obtained from the literature ,
climate space diagrams were constructed for  fiv e most  im por t an t  a n d
interesting species of weasels ( 2 ) ,  le m mings (2 ) ,  a n d  the  shrew.
These diagrams can be used to determine maximum tolerable tempera-
tures at any metabolic rate , wind speed , a nd radiation condition.
T h e y  also provid e information on the effects of wind , p elage thic k-
ness and colo r differences , the condition of the sk y (clear , clo u d y,
s u n n y ) ,  and ot her sig nificant factors.
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sq uirrt.~1s p laced in tiatural habitats. Body temperatur es were ob —
t.tined t r a m  i mp lant ed r a dio t e l e m e t r y  p a c k a g e s , w h i c h also y ie lded
data a m ’s a ct ,iv itv p a t t e r t t s .  R e s u l t s  In brief w e r e  as f o l l o w s :

1) Body t e m p e r a t u r e  (
~

T b
) a v e r a g e s  38 C at night  a n d  39C

d ur I n g t h e  d ay  t, r a ng e  37 . 4 C to 4 1 . 2 C ) .

.2) T h e r e  w a s  no o b s e r v e d  correlat io n b e t w e en  1’
~ 

am i d ,ict iv itv ,
o t h e r  t h a n  t h e  dail y cycle . S i mi l a r l y , t h e r e  w a ~~ no a p p a r a n t
r ela t ionship  b e t w e e n  light  i n t e n s i ty  an d  r b

3) Efte ct ,ive  t e m p e r a t u r e s  w e r e  w i t h i n  t h e  t h e r m al m t e ’u t r a l  . I O I I t ~
of t h e  an t m a L s, e x c e p t  d u r i n g s u m ~n v  p e r i o d s  w h e n  e f fec t i v e
t e m p e r a t u r e  w a s  ,,i s h i g h as 3~~C wit h air t e m p er s t u r s ’s  ,) t . !UC

..) T h e  lack at correlatio mi b e t w e e n  T
1 a n d  . tc tivi t v om i solar

h e at k a d  can be  ex p l a i n e d  b y t h e  .~b u n d a t i t  av .iiLib ie oo v e r
a n d  t h e  n o n r ig o r o u s  n a t u r e  of most  sq it i r r e l  ac t iv i t ies .
Whte m ’ t  ho t , t h e  animals  sim p ly m o v e  to s h a d e d  ar ea s .

T h e  p o s t d o c t o r a l  p r o g r a m  at t h e  N A R L /  A R  F wa s  a v e r y  w s j c t h —
whi le  at ta~r because  of t h e  e n v i r o n m e n t a l  se t t ing  a n d  also t h e  s t r u o —
t u r e  of t h e  p r o g r a m  itself , It is h i g h ly  u n f o r t u n a t e  t h a t  ii u d  gt’ta r v
const ra in ts  have seeming l y t e rmina ted  i t .  A N A R L p o s t d o c  w a s
u n i q u e  iii t h a t  t h e r e  was  v e r y  little g u i d a n c e  a n d  directio n avai lable .
In this respec t , It m o r e  closely f i ts  t h e  def in i t ion  “ R e s e a r c h ’s  Asse )c i—
ate ” or “ Visiting S cie n tis t ” . This  isoLa tio n r e q u i r e d  an i n d e p e n d e n t ,
self—contained individ uaI , ab le  to c a r ry  o u t  all aspec t s  of pla m’s m ’s im ’sg
a n d  i m p lementin g his/her research pr ograms without much out s id t’
assistance.

T h e  facilities th en t s e lv e s  w e r e  q u i t e  a d e q u a t e  fo r  D r .  Ch a p p e l l ’s
p u r p o s e s , bear in g in m i n d  his projects  r e q u i r e d  on l y mim t im a l  m o u n t s
of e labora te  eq uip men t  a nd essentially no tech nic .ml help. If s u c h  re~-
search were  to be continued , a compl ete set of micre ’smeteorolo gl ,cal
i n s t r u m e n t s  w o u l d  be hig h ly  desi rab le . If t h e r e  is , b v some  o h a m i c e ,
,m continuatio n of the postdoctoral program in t h e  t u t t i r e , it is s i t g —
gcsted t h a t  more eq uip me n t  f i n d i n g  be m n a d c  availa b le a n d  t l t . m t  t h e
techn ic al staff be increased ,

R e s e a r c h  Veterinar ia n P r o g r . m m :  Th i s  p r o g r a t i t  was  t’x t e n d e d
into its f o u r t h  y e a r  b y  r e s id e n t  veter inar ia n D r .  L .  Michae l  PhU o .
T h e  exper imen t a t io n portio n of his study, “Effects s it N u t r i t i o n a n d
Exercis e on Wate r  Metabolis m in Arct ic  W o l v e s ”, was  c o m p leted C u r -
ing  t h e  f ail , wim it e r , a n d  s p ri ng .  T h e  F Y — 7 9  portio n of t he  l ” r o ; c ’ct
consisted of the effects of alternative gorging a n d  f ast i n g ,  t he  et ’fect
of w a t e r  and  food  w i t h h o l di n g ,  a n d  t h e  e f f e c t  of exercise on w a t e r
metabol ism of captiv e wolves .

T h e  g o r g i n g . tn d  fa s t i n g  e x p e r i m e n t  consis ted of t h r e e  p~i rt s :
A n o nfas t i n g per iod in whic i t  f ive a d u l t  male W O I V e ’S w o r e ’ fed ov e r t ’
d ay  fo r  one w e e k ;  a series of f o u r — d a y  gorging , fasting cycle s iii
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whic h a f o u r — d a y  r ati on w as  f ed  tm ’s t w o  d ay s , a n d  t h e  w o l ve s  f a s t ed
t h e  nex t  t w o  d a y s ;  t w o  eig h t— da y  go rg ing/ fa s t in g  cy c le s  LII wh i c h , i n
eight—day ration w a s  fed lit f o u r  da~’s , a n d  t h e  w o l v e s  f a st ed  th e  n e x t
four  d a y s .  T h e  w a t e r —  an d  f o o d — w i t h h o l d i n g e x p e r i m e n t  consisted of ,i
total I~~ck of food and  s n o w  f o r  s e v e n  da ys  w i t h o u t  an initial g o r g i n g
peri od , fol lowed  b y  a t h r e e — d a y  r ecove r y  perio d of norm al  da i ly  access
to food an d  s n o w .  There were two exercise ex p e r i m e n t s ;  a s e v e n — d a y

• period of cag e—r es t r i c t ed  exer c i se  a n d  a s e v e n — d a y  perio d of exe r c i s e
b~ ’ r u n n i t ’ s~ f o r  l ’~ h o u r s  pe r  d ay  am ’ s a t r ead  :n U,l ,t t  13 k m n i h o u r  at ,t
t en  p e r c e n t  grad ien t .

M e a s u r e m e n t s  p e r f o r m e d  e) r t ha t  a re to be p e r f o r m e d  on collected
samp les inc lude:  b od~ ’ water  t u r n o v e r ;  total b o d y  w a t e r ;  p lasma ,
blood , extracellular f luid , a n d  in t r ace l lu la r f lu id  v o l u m e s ;  b o d y  w e i g h t ;
b o d y  f a t ;  bod y t e m p e r a t u r e ;  wate r  in take in food , s n o w , a n d  m n e ta —
bolic w a t e r  p r o d u c t i o n ;  wate r  o u t p u t  In u r i n e, feces , a n d  resp ira-
tory—evaporative loss; relative concentratio n of blood , p l a s m a , a n d
u rine;  nitrogen intake in food and output in feces and urine; elec—
trolvtes in plasma, u rine , f ood , feces; energy content of f o i d  a n d
feces; and the di gest thle  e n e r g y  ( e x p r e s s e d  as p er c e nt  of g r o s s
e n e rg y  i n t a k e ) .

A colLaborat ive ~t u d v  at ’s a rct ic w olves w a s  co i ’s d uct ed b y  D r .
M ichae l  Phio an d  D r .  K e n n e t h  C . B oy c e  of the ti n tver s it \’ of
P e n n sy l v a n i a  School  of V et e r i n a ry  M e d i c i ne .  L as t  w i t t t e r , a sc reen-
ing test of ur in e s p ec i m e ns  f r o m  all an i m a l  fac il i ty  wolves  r evea led
the p resenc e  of excessiv e amino  acid excre t io n it ’s at least six am i i t n a l ~~.These  wolve s m a y  have  an inherited disease recognized in h u m a n s ,
d o g s, and B raziian—mam ’se’s,j wolves,

• T h e  p u r p o s e  at t he  s t udy  was  to c ha r a c t e r i z e t h e  u r i n a r y  loss
of amino  acid s b p e r f o r m in g s t a nd a r d  clear ance studie s on both
normal am i d affected wolves. Four affected wolves and f o u r  ~1p p a r —
ent.ly norma l  wolves were studied.

Diuretic an d  clearance ~olutes w er e  i n f u s e d  i n t r a v e nou s ly .
• Blood was  collected f r o m  an in travenous catheter. T h e  u rine and

se r u m  s a m p les were  f r o z e n  a n d  t a k e n  to L’ em ’ s m ’ss~’lv anL t  fo r  analysis .
T h e  result s will be u sed  to a t t e m p t  a d e t e r m i m ’ s 5 m t i o n  of t b t e  signif i -
cance  of the  am i no  acid loss a nd  total r e n a l  f u n c t io n ,

V i s i t i ng—Sci e n tist P r o g r a m :  i ’h e r e sea rch  ot D r .  ‘r em A l b e r t

t 

aur in g F I — 7 9  at t he  N A R L , u p  u n t i l  his depart ure J u n e  30 , consisted
of w o r k  in several  areas .

T h e s e  research  areas  ar e br ie f l y desc r ibed  belo w as t h e  A R F
co nt rac t  p rov ided  onl y logistical s u p p o r t  for his  r e se ar c h  p rojects.
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Regio n al h - t i t e r o t t ’s er n v  During A c u t e  Cold Exp osure ’

A n i ma l s  were surg ically iatp L.muted wit h thertuocoup les in tt\’e
s e p a r a t e  a r eas  of t h e  b o d y  in a r t i e r  to assess r eg i o n a l  b lo o d  low
c han g e s  d u r t n g acu t e  cold e x p o s u r e .  1’ w e n t v — t w o  a rc t i c  m a ’  n e t s
were utilized. ‘rh o basic m ieti tod of study was to tnt iso p las m a train
e i t he r  h i b e r m i a t i n g g r o u n d h o g s  in to  the’  t n a r m o t s  or to i n f u s e  p l a s m a
f r o m  su itt mne r— a c t tve  g r ou  m i d h o g s .  ‘1’ he  rectpie i’st mn ar: :m ots w e ~ re t h a n
e x p o s e d  to a c u t e  cold ( — l U C  f o r  e i g h t  h ’s o u r s ’~ am i d r eg iona l  h e t e r o —
t h o r n y  e x a m i n c u  b y m e a n s  at t h e  i m p lanted ther im oco up les. Pla sma
f r o m  h i b e r n a t i n g  g r o u n d  h ogs c o n t a i n s  a “hiberm ’satiom i trigger ” s u b —
sta t ’sce  wh i c h m a y  a t tec t  t he  animal’s t t t e r ’ i o r e g u l a t o r v  mm t e c h d ml l . s t u s .
M ost of the m n a r m o t s  showed extem isive cooling at  c e rt a in  t i s sue s  Cur -
ing cold e x p o s u r e .  Coolin g was  mos t  p r o n o u n c e d  it ’s th e ’  f l a n k  sk in
and rear leg muscle , the two groups of recip i e n t  m a r m o t s  s e e m e d
to r e s p o n d  to cat t i  e xp o s u r e  it’s a simila r m a n n e r .  A detaile d stat-
istical eva lua t io n at t h e  Cata  is L t n d e r w , m v  . F he t e n t a t i v e  r e su l t s
at this s t u dy  ar c  t w o t o l u :  M a r m o t s  d em o t i s t r a t e  ex t e n s i v e reg ia m ’sal
h e t e r o t h c r m v  d u r i n g  a c u te  cold ex p o s u r e .  P l a sm a  t r a m  h ib e r n a t i n g
g r o u n d  h o g s  i n tu s ed  in to  t h e  m r , a r n i o t  does  n o t  seem to e n h a n c e  t h e
r e s p o n s e  to cold e x p o s u r e .

E s t a b l i s h m e n t  of A rctt c M a r m o t  C alo n’~ a t  t h e  N ,\ K L

D u r i n g t h e  pas t  t h r e e  y e a r s ,  arctic m ar m o t s  h a v e  b een
c a p t u r e d  in t h e  B rooks R a n g e  f o r  use at t h e  N A R L .  1’he a n i m a l s
ar e  v e r y  d i f f i cu l t  to c a p t u r e  it’s reasonable numb ers. In o r d e r  to
faci l i tate their  use as exp e r i m e n t a l  a nimals , a selI - .sust . t inim ’s g colei t t y
s e e m e d  des i rab le . r h e ~’ a re  a “ m i d s iz e d”  a r c t i c  m a n m  mal , ap p r ox im -
atel y t e n  p o u n d s , t h a t  is l ar g e r  t I t a n  t h e  n u m e r o u s  l e m m i n g s  an d

* 
g r o u n d  squir r e l s , vet  smalle r t h a t ’s  wol t ’er ines  am i d w o l v e s  , m n d  ap—
p r o x i m a t e l y  t h e  w e i g h t  of a m ’ s arctic f o x .  B y  J u n e  at I9~~~, 4 . 2  w e r e ’
at t h e  L a b o r a t o r y .  1 he ’~’ a re  easily m a i n t a i n e d  it’s c ap t i v i t ~~, a n d
limited attcn ’spts at having them repro duce have resulted tm ’s litte’rs
bein g b o r n  it’s t w o  of t h e ’ t it r e e  y e ar s .  U tilizin g t i n p L m u t e ’d te m p er -
a tu re—sens i tiv e radio t r a n s m i t t e r s ,  t he i r  h i b e rn a t i on  p a t t e rn  ~. m- ;

• bt ’e’n s t u d i e d .  S u c h  an imals  h o u s e d  it’s o u t d o o r  a rtU icial d e ’t ’ s S  5e ’O~~
to ~~e’ colonial  h ih e r t i a t o r s  ; t h a t  is , seve ra l  h ’s iher ’s ’sat i t ’sg t o g e t h e r .
T h e y  se ’e m n to s v m ’ s c h r o m ’ s i ze t h e i r  bouts s~ L t o r p o r  so t h a t  e a ch  mem b e r
of t h e  g r o u p  e t i t e r s  am ’ s C a rouse s  ~re  m m  t o r p o r  w i t h  t h ~’ ot h er s . I’ he
r e s u l t s  of t h is e f f o r t  s h o w  t hat  t h e  arct ic  m a r m o t  is an e’ a s v — t o —
h a n d l e  an i m a l , a d a p t s  well ~o cap t i t ’ it~’ , is a colonial h i b e r n a to r , an d

p m o d e s t  r e p r o t i u c t i v e  success  cam ’ s  be ’ e x p e c t e d  t r a m  a p p rop r i a te l t ’
caged animals .

~h a n i t a t i m ’ s  g of Hea l th  S t a t u s  at  C a p t i v e  K~~~ s i e ’  m ’ st~

C a r e f u l  a t t en t io n w a s  giv e n  to the  t r e a t m e n t  at i t ’sj ur e’sI m a r m o t s ,
P g r o u n d  h o g s , a n d  ground s q u i r re l s . S e v e r a l  t ’ m r L m t i o n s  ut h o u s i n g

at  t h e  an imal s  r e s u l t e d  in r ,ma r e  im ’s d i v id  ual f re e d ~im n t a r  t h e  a n i m a l s
b u t  r e s u l t e d  in m o r e  in t raspec i f i c  fight it ’m g .  I’ h e  g r o u p h o u s i n g  at

p
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gro u nd h ogs am i d m a r m o t s  w a s  r e a s o n a b ly  s u c c e s s f u l ;  h o w e v e r , it ’s—
, ju r ed  animals r e q u i r e d  p r o m p t  a t ten tion .  ALL animals t h a t  died w e r e  ¶

examin ed at post— mn otrem . T lie most cotn mom ’s cause of death seemed
to be due to septicetnia usually resulting t ra in  sound injury . Other
causes of death in c luded  pneumonia , hemorrhage due to cardiac pum i c—
t u re  fo r  blood s a m p l i n g ,  a n d  neop lasms .

O t h e r  S t u d i e s

P o s t — m o r t e m  e x a mi na t i o n s  w e r e  c o n d u c t e d  on 39 r i n g e d  seals
w h i c h  h a d  been  h a r v es t e d  b y t h e  A l a s k a  D e p a r t m e n t  of F ish  & G a m e
p e r s o n n el . Most  an ima l s  w e r e  normal and , in conjunctio n with Dr.
G eo r g e  M i gaki  at the Armed Forces Institute of Pathology , a h i s t o r —
‘s,c al stud y set was prep ared from normal tissues. Such histological
slides are availab le to those interested ii’s t h e  n o r m a l  mic roscop ic
s t r u c t u r e  of this an imal .  ‘ Severa l  seals e v i d e n c e d  a b n o r m a l  condi t ions .
th e s e  in cluded an a n i m a l  wit h a h v p e r t r o p hic k i d n e y , an a n i ma l  wi th
r ena l  h y p o p Lasta , a n d  a seal with ’s an appar et ’st Infarct in the m n v o c a r —
d i u m .

D u r i n g t h e  spr in g wha l ing season in Barrow (May), efforts
w e r e  made to examine captured bowhead whales and collect tissue
s a m p les fo r  a v a r i e t y  of exam ina tio m ’s s .  T h r e e  wha les  w e r e  e x a m i n e d
as p a r t  of t h e  N A R L  s tu d s ’  of t h e  b o w  head  wha le  entitle d , “ Project
~ h ales ” , w h i c h  is f u n d e d  b y t h e  B u r e a u  of L a n d  M a n a g e m e n t .

T h e  research  of D r .  G a r y  L a u r s e m ’s  entit led , “ Decompos i t io n u, of
N a t u r a l  Li t t e r )  in Arctic  T u n d r a  E n v i r o n m e n t s ” is c o n c e r n e d  wit h
evaluat ing u nit weig h t  a n d  p rin cipal c o m p o n e n t  loss in litter of
s eve ra l  arctic grass , sed ge , a n d  p e r e n n i a l  species.  In t he  labora-
t o r y ,  a n a l y t i c a l  data  are obta ined  w h i c h cat ’s  be used  to p red ic t ,
via e x t r a p o l a t i on in some cases , n a t u ra l  biologic al d e g r a d a t i on q u a n -
tity a n d  qualit Y as t h e  p rocess  of decomposi t io n is a f f e c t e d  b y  a r c t i c
a n d  co ld—pers i s t en t  e n v i r o n m e m ’st al com ’sditions , t h e  p r e s e n c e  of l tgnilvtic
a n d  cefl u lolvttc f u n g i , time , a n d  o i l — i n d u c e d  p e r t u r b a ti o n s  om ’s t h e  d e —
c o m p o s e r  ( f u n g al) p o p u l a t i o n s .  L i t t e r  b a g s , conta in in g a p p r o x i ma t e l y
ten  g r a m s  f r e s h  weig h t  of t h r e e  p rincip al gr a m i m ’s o i d  specie s w e r e
u s e d .  T h e y  consisted of s t and in g live ( f i r s t —y e a r )  a n d  s t a n d i n g
uc ad  ( s e c o n d — y e a r )  p lant  leaf a n d  cu lm  pa r t s . L i t t e r  b a g s  wi th ’s  n e w
a n d  old litter w e r e  p l a c e d  on t l ’se 1.2 p lots earl y d u r i n g t h e  f irst
field season ( 1 9 7 5 ) .  S a m p les h a v e  been  col lected at one— , t w o — ,
a n d  t h r e e — m o n t h  a n d  one— , t w o — , a n d  t h r e e — y e a r  it ’st crvals fo r  am ’s a l v —
sis . All l i t ter bags  p laced a b o v e g r o u n d  h a v e  beet ’s  a m ’sa l v z e d  c o m p le-
tel y .

T h e  second p hase of the  s t u d y  wa s  b e g u n  d u r i n g t h e  s u m m e r
of 1978 w h e n  150 n e w  Ut ter  b a g s  con ta in in g A r ct o p hila fu l v a ,  C a r o x
aguattlis, S aLix p u l c h r a ,  a n d  D u p o t i t t a  f ishe rit w e r e  p r e p a r e d  an d
p u t  into t h e  field at ~ cm d e p t h s  on 15 p lots. P r e p a r a t i o ns  w e r e
m a d e  to d e t e r m i n e , b y  quam ’st i ta t iv e  chemical  m e t h o d s , t h e  c o n t e n t s
of t h e  n e u t r a l  so luab l e  c o mp o n e n t s , acid so lu able  c o m p o n e n t s , c~ l lu—
lose , h e m n i—cellulose , lignin , a n d  silica. l ’h e  f i r s t  set of b a g s  w a s

1;



r e t r i e v e d  Lu .- \ u ,g u z s t  1 ~~~~ t a r e m t : v : n a t t c  t u t i g a l  b i a t i tj s s  , i t t d l i g t t t t ’ s —

e t ’i i u l a se  ~m e t e r t n t n . i t wn s . A n a l y s e ’s w i ll t a t ’~ s e v e ral  w e e k s  C u r i m ’ s g
I i

Eu ’l . :  c o l de c t i u g  t r i p s  w e l t ’ m a J ’ in . m n d  i h a u t  t h e  H a r r o w  .uea
a n c  to P r u t w ’ o d  C a m i ’  . Dr. Jo t ’ A mu u t r a t i . P r o t e s sar  ‘ h a t . t ’ s v  , i t

t h e  utV t ’ t S L t V  a t  ~a s h u t g t a m t , ~~it t e’d t h e ’ t t e ’ld pa rt ~ . A u g u s t  a n d
p s e p t e m b e r  at L ’~” ’~ p r a v i d t ’c t he  b e s t  co l l ee t t t t g st ’a sa t t  t m ’  t u t t g a l

r i i  t I l t ’ s  g b o di e s a sic to in y e  e t es ~ eve r e x p o r t e  it ce~ C Cu  rut  g a mm e t~c, h t —
y e a r  cetliectin ~ p t a g  ra cit .

D u at ’s g a .2 ‘— ua v p e r  tad p r io r to  t h e ’ ~al1t’ Ct  u’s g s easo t ’s , 31 M a y  to

. 2 h  i~~~ t i t ’ , P r .  L a t i r s e m ’ s  t r a v e l e d to t t \ ’ e’ i i n t ve t s t t i e’s ami d : ie ld  r e s e a t c b m
s tatto mis li t  P c i i i a r k  

* 
N o r w .1 v . S W t ’ Ce ’ mt , a it C F in Li n C w h i t’ r e’ he  fle!

an  c ta lked wit  h i md in ictis t r a t er s  at h a t  an  ical 5.1 r t ie us ,ut ’s  C ii u se  it m s
di r e c t o r s  at  t h e  A h i s k o  .m t ’ s c ~~ct ’ e s ub ~i r ~’t i c  u’ ese’a r ch i  st a t to m ’ss , re-
s e a r c h  s t al l , at ’s ,: g r a d u m . t t ~’ s t i m d~~t ’ s t s .  h im-~~p r t i . m r v  i m t t e r e s t  ~ ‘ .t5

A r cue resea re t ’s  u’s e r r e s t  nal a ti el 1’ a t a t ’s  ic .ul Sc it ’ l i Ce ’s . E i t t  i t  r e d t r ee —
Ito it at ’s C t h e  c oar  C t t ’sat io it ‘1 i t t  t e  r n a t  i~’ t i .m i  c e a pe  r at io  m ’ s b e t  w t’e c’s i t ’ I C
s tat to m ts was  am ’ s  it i t e g r ,ul  p a r t  ~ t t h e  d isc  it s  siOt ’sS •

l nt ~~~r e’st w a s  m m m t u . t l l v a t t . m r ~~ : as to t h e  ces u a b t lj t v a t  g e t ’ s e r a—
w’sg t w o  c o t t t e r e ’t t c es u’s t h e  t u t i t r e ’ . U l ie Ru - s t  c a t t l e  L’ e’f lCe ’ s h a t m i c b t ’
e an d u e t c u  i.’ i t h  d t r e e co r s  .tc t ~ m t’e~~ ’.u’ch c, ’ ’ r d i m m . i t o t ’s at S e , t n d u t i a v i a n
r e’sea re hi a c t litws  w i t h  e iii ~ i .usis at ’s A r c t i c  s t u di e s .  i t ’ s  t o  r est  w is
s h o w  m’s it ’s hi ol ~it i ’ s  g t t t e ii e e l  i t ’ s  g ,it t l ie ’ N ,-\ K I to d i s cu s s ,’ Id mis ‘ u it ’s —
te r ’sattat ’s ,el  e’ao pe’r ~t t t \ ’ e ’ r e s e a r c h  p r a g r ~i mmi s a m o t ’ s g i ll t h e  i a t ’o r , i t o u t ~ ’s.

S u b s e q u e n t  ue ’et u t g s  ‘ s a v e’ b ee n ~ i t g g e ’~~tt ’C . U h t ’se d i s c u ss i o ns  t. ill
p r a v i a  e i. a vs  to p ro mu at e  am ; ,’. e ’ c i t  ta l c - m m  p a :’ . i t t v 0 t’ t ale’ g ic .u i St  U C te ’~ b~’ —
t weet ’s  A r c t i c  c i r c u m p o L i r  s i t e ’ S .  l’ he ’ ~‘ \ c t i a ’ s g e  at i d e a s , t ec h ’s iu t, u es ,
an d  n e t  l ’ s a ti s i. i l l  t is a p r ev  ic t ’ V ~i l t t  .i b 1 ’  u’s a r itt .u t ‘ s a t ’s  a u t lie A r c t i , ~

seie’ m ’ s t i r ic c a m ’ s m m u t ’ s t t v  a m ’ s c w i t i  s t i n i t t L i t i ’ t m i t e t ’ n t t t o i ’ s a l  c a a p e ’ r . m t i a m m  i t
is t h e ’ uttem ’suon t h a t  tb ’s u. ’ r e p osed O t t  t u g  w t ~~ Csa p r~’v ide ’ at ’s t n t—

tial ti — to t e l l  — v i ’d m A r c I t e  U e  a e ,t u c 1 ‘ ‘  L i i ’s  t a r  it ’s V c’s t ig ‘it t i ’s  g a t  tLi  r
xl r e me’ e’ m i t  ir e  it i t O  L i t  a at  t i ~~’ N a i t  ~‘ r i ’s  ~~‘ i is p ~m c r c

A sec a i t  d mtte ’ et t t ’s  g w as s i t  g 5e’s ted w m u c h w O t t  Ic  h i  i i i  g t a g  ‘ t h ot ’

n ’ s y c a L~~~i st s  in t o  t~ t e ’ i ’ m r s t  l m i t e ’ t m t a t i a m i a l  s u p o s i u m i  a n  A r c t i c  M v —
co lo~~y . i’ h t s  c o m ’ s t e r e’m ’ scc ’ w o u ld r e s u l t  it t  .i s v  nt m ’ a s i i m  m m  a n d  \ ‘ O i t l f l t ’

p u  b l i ~~ Ue’t ’s w hi tc h ’ s w o u l d  b e c a m e  u v , m l i t a b l e  c a m ’ s t r t b  u t t o t ’ s  to  t et t ’ t i m e ’ r t m ’ s ,g

t h e ’ u t i d er s t a n d t t ’ sg at \ r e t i c  m~~co l og ~~, sp e c i e ’s e t ’ a i i m t t a m ’s , u i C i . t t t ~’t t
at  t u t ’ s~ , i i nt o  t u t t d r a  C t t V t L ’ s’i ’s i’st e’ t t s , 

~ 
l’ t ’e’ t ’ miS e’s at C e’~~ o mm t ’ a s i t t ’t t  • an d

th e’ v e r y  t m  p~’rta i t t  t e a l ’ g tea i rol e’s p Li y e  C b v t he ’ I t i c’s g u tm ’ s t it t’s m a  P.m h —
i t a ts .

C E l’ —\ A R t ’  t I C  M A M M A L  ~l a \  i ’ K i t G  R A M

A p r opas .a l  en t i t l ed  , “ A r c t i c  M a n  n . t h  v :  :~ i~~1a c, ’~’ . ‘~e c h a ’ s t ,s is
at A cl ip taRot’s , C . t r t ’  ~~it ei ‘I , u i m t t , ’ t i,u  t ’ i ~~~u it ’ s t n~~~ w i  c ’ i ’, ,~~’tv  e C • ‘ r e—
p a r e d , . t f l ct s u b  i it t~~d to t h e P C p . i t ’ t t t ’ ut  at I . t b ’ t  \ L t s k , t  ~‘ t’. t u t m t ’ n
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at  N a t t i C ’S , It ’s c . , C E I’ A I’ t ag r .m mu s c a r  a ‘‘ p U at ’’ .‘~ I l l  d v — I  r at  cm ic ’s g CO ic rse
t a r  ci attv  0 V a u t h  s at  t t ie ’ .1 ~i F . U he  p ro pos  .ui w .ts It ’ C e ’ p N’ ~: a m i d t u  t i d e ’ C
at S13k t a r  t h e  o n e — w e e k  c ou r s e .  N a t i v e ’ v a u m i g  p t c ’p le ~~a rt i e t p~ uu ’c
in tie’iC—rela ttm d anu classroom e’xp eriences i,Fig ur e ’s .2 anc 3 ) .

I c ’ s t t’au u c t i o t ’s :  T h e ’  h ig h arct ic  b i a s  t o w  c i t d e n i c  s p e c i e ’s at  mn , t r,t —

nals t’ itt t hose  t h a t  persis t  as t e r r e s t ri a l an d  m a r in e .  I c a ’ s — r o u n d
r e ’sic e m i t s  a re  in pa r t a  mi t  to t h e  o n c e  s u b s  L at e  m i c e — C  a m u l i  , m t ~ IU ‘s t ~ le
at  t’s a t i v e  ,-\ ‘~t s ka t ’s  E s k i m o s .  R e s e a r c i t  at t h e  N a v a l  A r c t i e  m ’ I e s e’ . u r c
L a b o r a t o r y ’s A c ’ s t m a l  K e s e a r c h ’ s  F a c i l i t y  ha s  e n p bt a s t2 e’d s tu d i e s  a m ’ s
mc ’St arc t ic  specie s at m a i n  m”s als , ba th ’s  t e r r e s t ri a l , m m ’ s c: i ’l r t : t e .

i - ir e ’e t ta t’s at r e s e a r c h  i e r t a r m n e c  .11 th e  A K F h a s  b e e n  ‘t i’s e’ x a m n —

ic ’s in g n a m  :m . iiLi t’s b e h a v i o r , m t a t u r a i  h m s t o r ~ ’ , a d . i p t i t ’ e’ rm’s e’c ha m ’ s ’t smn s . .m mt d
p i v  siolo g v ~~ 1 3 p rim ’s c.I pal t e r r e ’s t r i a l  Sp e ’ d c ’s . -

~ n a t  P a m ’  ic ’s—h a use re—
se arc h ’s  p r o ; e c t  at t h e  N A K L , P ro~ec t  r. l ’sale s , ts e mit p h ’ s a s u i m ’ s  g stu  dies
at cuanc ’se macit  n ti s , m - a r t r e u i a r l v  t ’ c ’ s c a c t g e r e ’ C sp e c i e ’s at  w h a l e ’s .

•~ Rb ’s t h e  .\ 5, F a m i d  o t h e r  m i ’ s — h o i t ,ae ’ r~’ s e . i r c b m  p r a~e c ts  e m m m p h . t s i . i t m’s g
a rc t i c  m a m m l m . u I L i t t  b i o l o g y  , , c ’ s d w i t i t  t h e ’ c u r r e n t  st a t t  an d  r~’s’td~’nt
in v e st ’t g . t t a r  a ~‘e’ctalists , t t  b ’ec a  n e ’s am ’ p a r t i t  tie t o  d c v  e’lOt ’  ,i t r a ’ s m m i n  g

~1w . I r e ’cte5S p r a g r a m m t  : ar  nat iv e v a u t b i  w h o s e  l i v e S  u’s t h e ’ ‘ , L s t  w e ’ re so
0 t i C  .1 I t ’ d I t ’ U tüi.mi m ’ s ~ t h O S e ’ at ’s in: .ils ~is t o o  C son rce s . K ese’a u’ c P p r a —

g r . m m i s  c.i llec t o t - t r a i n e d  t e c h u i ~ al h e l p .  T h e ’ colo n at  r e s e . m r c t ’ s  .u t ’si—
‘,i,t i s  ,iisa n e e d  a ~ aUv .lSS’t~~t.i t’s~~ t’ it’s t i ’m e”tI c a r e ’ , ‘ c’ e’d l i i  g , . 1 ’s  c :n , t tm ’s te i ’s  —

a i m c e ’ . It ~ co ns is t  em i t w i t ’ s  t h e  p Ii deso p P ~
‘ at  c o i l  p r e ’ l ie its iv a eC it cc—

t iam ’s a n d  t r a t n i m ’ s g to d e v e l o p a p r o g r a m t h a t  will p r o v t d e  V O U i ’ t C~ ~‘iCO 11’t l,O
w R l m  v . i l m t . i h e’ l a b a r a t o r v  a n d  ti~ lc e x p e r 1~e m ice u’s l t a m i m t h ’ s g ,  ab s e ’ r v i t ’ s g ,
c u t a  co l l e ’c t i c ’ s g ,  c . t r a  a c t . i l v s t s , re’e ar d  n a i m t t e n a m ’ s c e , a n d u p  p i v i c ’ s d a c t —
e m m t m t :c ‘ m e t h a c s  ic’s t i c r t l t e r  u m ’ s d e r s t , t m i d i m ’ sg n a t iv e  n . t m i t m n . t i  sp e c i e ’s.

C o u r s e’ De ’ser ’tp t ’ta t’s: A s i x — d a y  mn.t mm i i uc i agv  cou r s e  at t h e  N A R L  /

A K S c o n d u c t e d  b y  t h e ’ N A i’l L w i t h ’ s  assistac ’sce t r a i n  h I u h b s  Sea ~ a r l C
Ke se’a rc h ’ s  In st i t u t e ’  , San  P ie ’ go , C alit ar n i a  , w ~t s  ~~ti’ en to p r c ’v ’s C e’
v a l uab l e  t r a i n i m t  g t e c h ’ s  m ’ s iq i t t ’s , a w a  r e’mle s s  , a m ’ s d  i t ’ s  v est ig . i t c , a it b v i : ’ s—

qu i r v  i h at t , :g— o mt ’h to el igible P E T  A s t i t d e m ’ s t a  • r i ~ co u r s e ’ c’ mim p h a s ’s_~e’d
A r ctic in a m  mualo g V a mid c ap  itahii e C a m ’ s read dv .i ’s’  ada I’ Ic r osa cc r c t ’S

a t ’ s c  re’so t i r e  e pe r sot ’s  m ’se 1. 13 ‘.oio ~ v ,i iid nat  u r ,t l  ~i is t o r y  , tm ’ s ,i Cc  it t a t ’s  t o
c u r r en t  r e s e a r ch  cisc , c a r e ’ , m u a u ’s t e t ’s a t ’se e’ , p i’s~ ’s ia io gv  , an d  b e h a v i o r
at se’ Vt ? t i  I c ’r r e s t r t . i i  a n d  l iv e mt ’ s .m r ic ’ sc’ n a n i na i s  s’as e x . m n i ’ s e . i  .
o r a t o r i -  , le c t u r e , aci d I t e ’ l c — r e l a t e ’d e’x p e r i e ’ c ’ s c e’s alL’ w e ’d I m , m n d s — a m ’ s
t rait ’s ins at a h o  n. m t i d e r e sea rch ’s  Li ha  r a t o  ~‘ y .m mid  t w o  t o ld  s t a t  ~a m is
l’ r ’t t t w a ou  .t’, ’s C F l . i x m . t t ’ s  ls ’~.ii’s d .  t ’icssr ac ’im ’ s — l e c t t c r e  o x p e r i e n e’e’ C a m i m ’ s m ’ s—
at ec  .I t tL’ r t ’se t’t ’s ami d o ’s ’ct ’s it ’s5 h o u r s  t N’ P o u r s )  d u r i n g  t h e ’ w ee’ k — l a i ’ s g
p r a g  r u m .

e ’ Ia ~‘ ar e a  m — I. cc t i c  r a ~ : a • in . t o  1 .2 : Cc t m ’ s oa t ’s ) F i g  t i r e  .2

d a y  i~~t ’st’ L i ’ s t r e’d u et t a n  to  mu , ’ s n’s nt.i1o~m, v am i d s e,ie’t ’s tj t i c  t o r n —
t m ’saL ’ g v
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N C ~~t E N t ’~~A : ’ ’~~K -  S C . - S’.d~~~ K - S  . \ N ’

~ E .2 . C I — A S N C b, U A p . .  r t m c ’ .;’ a c ’ s t s  m m  .\ m c I  ~c ~ ,i mm’s :n .uL ’ v
c~’u r ~’e ’ P t ~~~ d t  t o  N . \ K L  d i m m i n g  S e m ’ t e ’ m m m :’e’r  I ~~~~~~
:‘ i c t t m r t ’n I r o n  t o  K U . ’:’ ‘ l o w :  P r .  P . i r v  L a c m m’ se ’ m m ,
: 1 ;  ~~m s  . M , i : ’’.o “~.‘ r m  u~.’ m ’ s , I’ t ’: ” t m t v  : ‘ ‘.~~‘ t’t . ’r , A ~“ N  , I n C . ;
S l i e r ’ .- i S dv . t ; >l u,~’ i’ l , t \ ’g , I ~~ St o ve  P. ’ m i t t i m k ; M r .  - ‘

V Lu: mu  m r C c m t’c’ v t~ i’ , i t s  t m  c t ’ :  ; P L u r k  1 a m  e ; A r I
d , ’::m i t t u , ., ,  ‘ a I t , ’ nm K , ’ w ’ . ~~t~ s~ ’ :i i ” k ’. k :  i m ’ c . i
N , u y . i k i , , ; i ’ r u : m ~ •s . L l m :i t~~ u ;  P~~m m S ml, ’.’~. ;  a m i d M m ,
C ea r 5,t ’ Sc I I ’ v • A ~i S S i m p ‘ r \ ’ :s  a r .

t I ~~~~~~~~~~~ U ‘I c ’ c ,u.sr . ’o :: s m t c c ~m z t a i t  ‘ . m t l m  v t s m t m ~m g  g m : .’~~:, P : .
C e : :  P v e ’r i t t , \‘ c ’ t e r ’ .m’ . , m : ’ ~ , uc ’ s  , t I  t h e ’ N . \ K , .
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D a y  T w o  Arctic Terrestrial  M a m m a l  Biology.

Day T h r e e  Uses  of Terrestrial Arctic M a m m a l s  in scientific
research .

D a y  F o u r  A p p lication of research k n o w l e d ge to p rese rve
natural  b alance.

D a y  Five Arctic Marine M a m m a l  Biology

D a y  Six H u m a n  M a m m al o g y  ( P H S  visitation).

II. L a b o r a t o r y  (1:00 p . m .  to 5:00 p . m . ,  or later) F igure  3.

D a y  O n e  Detailed tour  of the  N A R L / A R F .

D a y  T w o  H a n d l i n g ,  care , f e ed ing ,  a n d  maintenance of
terrestrial research animals .

Day T h r e e  Flight to D r i ftwood field c a m p .  (Terrestrial
m a m m a l  field research site).

Day  F o u r  G a m e  M a n a g e m e n t , E n f o r c e m e n t  ( H e r b  M eic hior) .

D a y  Five Flig ht to F laxman Island fiel d c a m p .  (Marin e
m a m m a l  fiel d research site) .

Day Six Course  conlcusio n , evaluation , certification.

LII . Selective Reading ( even ings ) .

E n d a n g e r e d  Species Act .

T reaty of Nativ e U tilization of G a m e  A nimals .

State of Alaska H u n t i ng Regulations.

Species Descrip tions ( A R F  l i terature).

T h e  course was very  successful.  We are now p repar in g an F Y — S O
f o u r — m e e t i n g (one  week  each)  proposal  to develop a substantial  pro-
g ram expandin g on pilot concepts .

iL F I R S T  L t ’ 4 T E R N A T I O N A L  S Y M P O S I U M  O N  A R C T I C  M Y C O L O G Y

A proposal , an o u t g r o w t h  of D r .  L a u r s e n ’s f u n ga l  decom n pos i—
tion w o r k , was p r e p a r e d  a n d  submi t t ed  to O N R  fo r  f u n d i n g  review.
T h e  concept  was a p p r” iv e d  and  f u n d e d  to have  an internation al mee t—
ing ,  “T h e  First Internat ional  S y m p o s i u m on  Arctic Myco logy  ( F I S A M ) ”
( A p p e n d i x  II) .

$
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T h e  p u r p o s e  of h avim ’sg art  i n t e r n a t i o n a l  m e e t i ng  of mycolo g ists
w o r k i ng  on f u n g a l  p r o b l e m s  in hi g h  lat itude  a n d  alt i tude t u n d r a s  at
t h e  N A R L  is to ascertain the  state of the  ar t , to r e p o r t  on it so t h a t
major c o n t r i b uto r s  are b r o u g h t  to a c u rr e n t  level of u n d e r s t an d i n g
sim ul taneous ly ,  a n d  to develop  a p lan of directio n f or  t he  f u t u r e  on
a u n i t e d  f r o n t .  T h e  w e e k — l o n g  meetin g wifi p rov id e for  t h e  presen-
tation of f o r m a l  p a p e r s , i n fo rma l  in te res t  p a p e r s , a n d  all levels of
discussion a m o n g  those  consti tu tin g th e  major bod y of active re-
searchers  in the  field of my c o l o g y  on a wor ldwid e basis for  arctic
a n d  alpine t u n d r a .

T h e  t h e m e  of t he  mee t ing  will be cen te red  on b r o a d  ecolo g ical
c o n c e p t s , initially , a n d  will t h e n  be focused  on h a b i t — h a b i t a t  variations,
c i rcumpola r dis t rib u tions , t a x o n o m i c  relationships , f u n c t i o n , a n d  fi-
nally ,  speculation and  prediction on spectatio n a n d  adapt ive  radia-
tion of f u n g i in t h e  arctic , s u b a r c ti c , a n d  al pine z o n e s .  T h e  basic
investigations in ten countr ies will  be r e v i e w e d .  Five count r ies  have
arctic t u n d r a  tha t  compr i s e the  d .rcumpola r a r ena  a n d  hig hest  lati—
t u d e s  w h e r e  invest igat ions  h a v e  been  m a d e .

Finally ,  r epo r t s  on p h ysiological research will be m a d e  wit h par-
ticula r r e f e r e n c e  to hig he r  p l a n t  c o m m u n i t y a s semblages  a n d  associa-
tions.

T h e  N A  R L  cont inues  to be a d o mi n a n t  research  a n d  legis tic sup-
port  L a b o r a t o r y  fo r  mycolo gical studie s in t u n d r a  e n v i r o n m e nt .  F r o m
its inception , it has also s u p p o r t e d  m a n y  foreig n p r o g r a m s .  T h e
Lib r a r y ,  wit h its uni q u e  collection of mycolog ical repor t s  a n d  p a p e r s
on various aspects  of Arc t i c  t u n d r a  ecosys tem research , also s u p p o r t s
m a n y  r equest s  f r o m  scie n tists not able to visit the  L a b o r a t o ry .  M y—
colo g ical r e sea rch  topic s on t u n d r a  f u n g i  are s eg r e g a t e d  into m a n y
specialized topics . T h e y  in clude:  t a x o n o m y ;  the  ecological sig nifi—
cance of t he  p r e s e n c e  a n d  a bu n d a n c e  of f u n g i  in t u n d r a  soils ; the
i m p o r t a n c e  of t he  biological activit y d e mo n s t r a t e d  b y f u n g i  in de-
composition processes ; the  i m p o r t a n c e  of f u n g i  in nut r ien t  t u r n o v e r
in o t h e r w i s e  n u t r i e n t — p o o r  t u n d r a  soils ; a n d  the  compari son  of tun-
d ra  myco lo~~v in c i r cumpola r  areas a r o u n d  t h e  w o r l d  ( U . S . ,  C a n a d a ,
G r e e nl an d , N o r w a y , S w e d e n , F in land , R u s s i a ) .

-‘ To date , no f o r m a l  s y n t h e s i s  of t h e  wea l th  of th is  available in—
f o r m a t i on has  b een  a t t e m p t e d  n o r  h a v e  t h e r e  been a t t e m p t s  to b r ing
mycolo gists t o g e t h e r  w h o  h a v e  b e e n  involved in mycolo gical r e sea rch
in t u n d r a  e n v i r on m e n t s .  Mvcologist s  f r o m  a r o u n d  t h e  wor ld  a re
eager  to s h a re  i n f o r m a t i on , to m a k e  compar i sons  b e t w e e n  t u n dr a  sites ,
and to exatnine critically th eir research direction for future programs.

Valuab le  i n f or m a t i o n on Arc t i c  m y c o l o gy , world wid e , will be
s y n t h e s i z e d  fo r  t h e  f i r s t  time , a n d  the  N a v a l  Arctic R e s e a r c h  Lab-
o ra to ry  is in a po;ir ion to benefit  b y sponsorin g t h e  m e et i n g .  For-
eign  a n d  domest ic  i nves t iga to rs  would  vie w the  N A R L ’s c o n t i n u e d
po tent ia l, as 1e~~d l ab o r a t o r y ,  to cont inue  w o r k  in the  U . S .  Arctic ,
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to  b m m t i  g pr . ’  g m a  itm a t o  t i m e  N A K L , am ’ s  C t o  Ccv  ele~ p ic ’s  t ot ’  m i a t t o  U a.1 e .‘~ ‘ p ci’ —
a t iv e’ t ic  C it ’s mc ’ s  d c x c i ’ s  a m ’ s ~~ t’ p r o g  ra in s . 1’ it e ’ r e ’s u lt s  at t i ’s  e’ m ’s ’sec’ti n g
p r e ’sen t . I t i an s  wil l be ed it ed  and print ed as a sv m i ~o s i t c m v o l u m e ’ b y
A e m d t ’ mm t ic t r ess .

A N I M A L .  C A R E  A S P  t ’ t A 1 N T E N : ~ N i J E

t t u rin g F Y — 7 9 , a total  a t l 3 , b09 m an—h ours ( 1 7 0 1  m a n — d a y s )  w er e
sp c m ’ s t  U’s p r ov i d u ’sg logist ical s up  por t  for  aU A K F r e sea rch  p ro jec t s

t a b l e  3 ’) . A l m o s t  halt , 817 mn a t ’ s — d a v s , we ’re s pen t  tm’s m a t m ’ st a t n t m ’ sg
. m n d  c . m r i m t g t ar  t h e  .tntm ’sial s . The ’  N .- \ R l .  a n d  A K F s t a f f s  u s h e r e d  ~~~~It
v is i ta  rs as V I P am’ re’ g ‘stia r ton r p a  r t i ctpa  i’s t s (a m ’ s ad C — f lu  in be reel Sat  —
u r , m a v s )  t h r o u g h t h e  tad i l it ies  d u r i n g  F I — Q t a r  am ’ s •m l l — t t m e  r & ’ce, r d .

Food cos ts  t a r  t i t e  ~t p p r o x j u m . m t e ’ I ’ u,) a n im al s  totale d $ . 2 l , O U  t a r
t h e  y e a r .  A p e r — a m ’ s m m t t a l  a m ’ s  C p e r — s  pecie s d m U v  p er  die’ mm t cost  t a r
t e e d i n g  h a s  b e e m ’ s  d e v e l o p e d  ( f a b l e  ‘i ’)  ac ’s ei m el~ usted to  co v e r  all
costs of t ood  a n d  sh i p p i n g .  N a l abor  is i m i c l u e l e d  It ’s t h e  calcula tio n
C osts p er  t o ad  — ft c  in t y p e  t, 1’ a b l e  “ ) has  also b e e t ’s  deve ’lop ed t a r  cost
. lCdc )  ii i ’s t im ’s g p u r p o s e  a . ‘1’ he’ m’s U n’s h e r  of am ’ s in ala t i ’ s e’ A K F’ m n . m tm i talc ’s a
t i ’ s r o u g t t e ’ su t  m o s t  at t h e  y e a r  is g i v e n  Li ’s ‘l’ ah le  r . 1’ at al  cos t s  to t h e
N a v y  base c o n t rac t  t a r  op e ’r a t i m t g t h e ’ A R  F’ d u r in g  F ’ Y — ~~~ ca m e to
a p p r o x i m a t e l y  $l t ,tJ , 235 . 1’ his p r o v i d e d  salaries , f r i n ge’ h o m ’ s i ’t its ,
t r . tv e l , materials am i d s u p p lies , t l ig h t a  , freight , all W o r k  u ’s rders
t o ed  acid shi p pin g casts , misc ellaneous cost s , can ’s mit n ’sen t  .m m ’ s C on e  t i n  —
be’ red .i d~ m i s t  in em ’ s ts for  t h e  e mit ir e ap e  ratio m’s . t ’ r o oct  WI ’ s  ale s , l i t ~ p h  v s  —
tea  at C old A d a  ptatiet m’s a m ’ s  C Ac  c l ima tL ’ma tt em ’s , .m m ’ s C t i ’ s  e il E l ’  .\ gr a  m t t s
p r ov ide d  a sub s t am ’ stj . m l r e i tn b u r se ’ mn e’ m ’s t an  mu to o t t  i-me t t h e  S I b O  . . K cast s
t o  t h e  N a v y .

A n i t’s’s ml 1) e.i ti’s a : 1) u rim ’s g t i ’ s  e V e’:t r , S a m’s tnt ala v i ’ i’e lost f r a n ’ s  t h e ’
tactli,t v as p e r m t t t e e i  ( A p p e n d i x  111) am i d t m ’ s v e m t t o r i c d ( A p p e ’ m ’ s d i x  I V ’ ) .
S i x  at those  • m m ’ s tm . ml s  (t  a x e s)  a c t u a l l Y  tu  mi i’s ele C a cit at t h e i r  r i m m ’ s am i d
c’sc . l  ped  . 11 w e t ’s t v —t ive  g r o u t ’ s  d sq uirrels w e r e ’ s h i p  pcel  o u t  in an p p a  i t
a t 1) r . J o h n  I~ a ust ’ a c ant i c ’s  mi i i ’ s  g rese’.m rch  . )“i,t tv—tw o ,tm ’stnma la act n a i l  v
die d , h ut  in oat  at t I ’ sc ’SC ( 25 ) we r t ’ It’ mu mutt ’ s  ga t h a t  cou ld  not id m t s t  t o
t o ad s  we  h a d  b oet i  t e e d i m ’ s g t a r  i ’ears an d  t ’ xp a s u m ’ o ~itie to i ’solu iit ’s~1 i t ’ s
telu lt c)r .irV q u a r t e r s .  S e ven  g r o un d  h ogs , tt ’ s r e ’  m . t r n ’s a t a , ‘s ac  s, ’voi’ m ’ s l
squ ir r e l s d i ed  or w e r e ’  e u t h m m ’ s i z e e h  t a r  v . m l ’ ’ s o I c a  r o . m a , ’t t s  b i t t  m. ’st lv , i i t ’d
, i5  .1 t’c st i l t  at  l’s ca r t  p m i mic  t im r ca in ad ~‘ C i i  t i i i  g cx  m ’ s  i nt ’ l ’s  ts i’s 1’ . A l l ’  ~‘ t - t
w a s  co n~m u c t l c ’ s g .  A go w . is  su s p ec t e d  im ’s t h e  e’am - m e at ~t i i  t h r e e ’ e t m u m m i c ’
t m c a t h: ;

h i t ’ m u a t i t l i s  at  M.tv , J uly , .‘i u g tcst , . i t ’ s d S ep t e m b e r  W O t t ’ t h e ’
mt’sontl’ss during w h i c h mos t  . m m ’ s i m , t l s  d i e d .  For  t h e  six ~‘ t ’ lV~’S t l ’s. t
C It’d , A p m~t1 am ’ s  c~ ~t a  v w e r e ’ h ’ smt ’d t’st h i t . I’ l ’ s e’ t a l lo w it ’sg v o l v o  a C led

$ I . N a m e :  M ix Se x : M a l t ’
D a t e :  [I t  A p r i l  ~o t) A g e :  1~,) v c’a r a
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C a u s e  ot D e a t h :  Carot id  a c t c u r y s m t ’ s , d u r i n g  bl ood sam-
plin g (blood was t a k e n  t r a m  leg not
n e c k  a r e a ) .  N a t u r a l  Cau s es :  T h e
a n i m a l  was in t h e  sq u e e z e  cage , blood
was  bein g d r a w n , t h e  an im a l  p . I a a e ’d
o u t  at ’s d die d in a n m dt t e r  of sec o n d s .
N e c r o p s v  was p e r f o r m e d  shor t l y t he re -
after and cause a death determin ed.

2 .  N a m e :  K im ote  S e x :  Female
Date :  23 A p r i l  1979 A g e :  4 Y ear s , 11 m n o m i t h s

C a us e  of Dea th ’s ; E u t h a na s i a .  S e v e r e  w o u n d s  c au s e d  b y
fig h t i n g .  “ K i m ” , d u r i n g ag g r e s s i v e  h e—
b ay lor  wi thin  h e r  cage , f o r c e d  a p . m w
t h r o u g h  a small space  an d  wa s  p u l l ed it’s
b y f o u r  t w o — y e a r — a i d s .  T he leg wa s
maule d , a n d  w o u n d s  w e r e  also r e ce ived
a b o u t  t he  ears , face , aci d toes of o t her
f eet .  T h e  w o u n d s  we r e  too e x t en s i v e
f o r  repair . On e  leg n e e d e d  to he  a m p u -
t a t e d .  It was  dec ided  to ~ ut  t h e  anim a l
to sleep . T h e  hole wa s  b locked , at ~d
t h e  t w o — y e a r — a i d s we r e  m o v e d  to a more
isolated cage .

3. N a m e :  R o q v  Sex :  M ale
D a t e :  29 Ap r i l  1979 A ge:  10 m o n t i ’ s s

Cause  of Death : E u t ha n a s ia . S e v e re  w o u n d  to m o u t h ,
the  t o n g u e  w a s  to rn  f r o m  t h e  m o u t h .
T h e  a n im a l  was f o u n d  .i f tcr  large ’s  .im u o e cn t s
of blood w e r e  f o u n d  it ’s t h e  s n o w .  Th i s
was t he  second w olf p u p  to s u f f e r  s uc h
an inj ury . T h e  fir s t ,  in S e p t e m b e r  1Q 7 8 ,
caused  b y a n o t h e r  a d im i t  wolf ( U  t i d e  C r eg
or J u n e ) .  It is believed t h e  . in im a l  was
bein g s u bm i s s i v e  or t r i c k e d  in t o  l i c k i n g
t h e  ex p a  t ided  metal  e ; m g e ’ w a l l .  ‘r he  an-
imal was p Ut to sl~~~p t h a t  s u e  d ay

N a m e :  C h a r l i e  S e x :  Mal e
Date : 9 May  1979 A g e :  11 m o n t h s

C a us e  of D e a t h :  Eu t h a n a si a .  S e v e r e’ w o u n d  to t h e  m o u t h .
The tongue w a s  t o r n  o ut , .mp p a r en t ly
t h e  sam e  C m v  “ Roq  i’” wa s  I nj u r e d ;  how-
eve r , whe t ’s  e x a m t i ’ s e d  , l ooked  h e a l t h y
Char l ie  was b r o u g h t  it ’s t a r  r ou t im ’s e
m o m ’ s t I ’ s ly w e i g h t  (5 ~~~~ 79)  an d  w a s  n ot ed
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1

to he  d roolin g a n d  t h e  w e i g h t  was f o u r —
an d — o n e — h . m l f  p o u n d s  off t h e  last re-
corded  w e i g h t .  W h e n  e x am n i n e d  closer ,
it was f o un d  t h a t  the  t o n g u e  was  mis s-
i n g .  It is believed t h a t  this h a p p e n e d
on A pri l  29 , 1979 , b u t  was  not  spot ted
d u e  to the othe r inj u r y .  T h e  questio n
was raised tha t  this litter of w olf p u p s
was not  not  “rig h t ” . T h ree ot f o ur
p u p s  had  s u f f er e d  exact l y the  same
i n j u r y  caused  b y d i f f e r en t  g r o u ps  of
animals . T h e  t nj u t i~ s wou ld  almost
be impo ssthle to p r e v e n t  s h o r t  of c o r n —
p le t ely isolating t h e  p u p s  f ro m ot h e r
a d u l t  a n imal s—- i n o n n o r m a l  situation.

S. N a m e :  F ro s ty  Sex :  M ale
Date : 21 Ma y 1979 A g e :  10 yea r s

Cause  of D e a th :  E u t h a n as i a . N a t u r a l  causes , a l arge
t u m o r  i nduc in g s eve re  pain . T h e
t u m o r  was  noted w h e n  t h e  an im al was
seen not to be b ehav in g no rma l ly .
Records  indicate a small  l u m p  noted
o n e — a n d — a — h a L f  y ears ago.  A n  a t t e m p t
was m a d e  to hold off eu thanas ia  un t i l
t he  arrival of D r .  George  Mi gaki ,
pathologist .  The  a nimal ’s co n dition
worsened , a nd it wa s decided not
to wait . Tissues w er e  sent  in fo r
comple te  histologtcal s t u d y .

b .  N a m e :  M r .  B r o w n  S e x :  Male
Date : 19 Se p t e m b e r  1979 A ge :  10 years

C a u se of D e a t h :  T u m o r  in abdome n  r u p t u r e d .  ~ ms
f o u n d  dead .

A N A R L / A R F  wo lf colony genealogy has been p r e p a r e d  ( F i g u r e  4 ) ,
and the  wolf age distr ibution of e x t a n t  m n e m b e r s  plotted (F i g u r e  5) for
the  record a n d  shows  six litters to have  been  success fu l ly b r e d  a n d
raised at the  A R F  since 19b5 .

F A C I L I T Y  S T A F F ,  I M P R O V E M E N T S  A N D  A D M I N I S T R A T I O N

T h e  p e r m a n en t  staff of six at the  A R F  i nc luded  the  S u p e r v i ,so r ,
t wo caretakers , a Technician , a Research Aid e , a nd the  Res iden t
Ve te rinar i an  ( F i g u r e  b ) .  A m o n g  the staff , relat ively little t u r n o v e r
(33 pe rcent )  was exper ienced  d u r i n g  F Y — 7 9  ( T a b l e  7 ) .  Th e  s taff
s u p p o r t e d  f o u r  fu l l— time researchers , t he Visitin g Scie n tist,  the
t wo Postdoctora l  Research  Fellows , a nd  Res iden t  Veter inar i an .  It

25

“ 
-~.&.,. ‘- . ‘,~gui ~~~~~~~~~~ 

——-



-. - -~ -- ‘1

rabl e 3. FY— 79 Work Distributio n tar the Animal Research ’s FacUlty

M a t ’ s — h o u r s  W o r k e d
P R O J E C T  A n im a l  T e c h .  T e c h/ A i d e S u p v .  Total

Animal  C a r e  o , 0 O 7 . 7 5  3 7 . 5  4 2 9 . 5  o , 534 . 75
Office Admit ’s. 4 n9 1.5 1 , 532 .5 2 , 228 .
O ff i ce  M a j n t .  U 79~ 3 . 5  877 .5
Phio 171. 0 l ,018.2 23 1 , 2 1 2 . 25
A l b e r t  t i n  288 U 42..
t 2 h ap p e l l  () 0.4 (3
[‘ a i l ma n i ’s  n U , . 7 5  U b ) . 75

7 7 U 2 ~~N / U r t z .d y U 32 0 32
R L — D 7 9 j W h a I e s ii 87 .5 3b 1 23 .5
C E T A  112.  ii 1 . 4g . )

Pet  Care  C linic U 3., 0 3 . 5
L a u r s e n  0 12.0  0 12 .0
L e a v e / U o l i d a v  3.48 334.5  321  1 , 553 .5
LW O I ’  2 1 2  U ~‘2 204
T o u r s  0 0 n o . 5  n o . 5

Eotal s 7 , n t l . 2 7  i , .42 2. , 2 , 5 7, . 0  $ h 3 , n U S . 75

Table 4. Animal Rt’st ’.tt cl ’s F ,i ci t~~v ~ced u ’sg Ca s t s  for  F Y — 7 9

N u m b e r  ~ .mi1v C o s t  A m ’ s m’s u al Cost  Total Cos t
A n imal T y p e  ,‘t A n imal s  P e r  -\ n i m . i i  P e r  A t i lma l  Per  S pecie s

Pola r Bear  1 $ 1 O . 8~’ $3 , 048. 00 $3 , n 4 8 .0 0
W olf 2 1 1. 32 417 .00 S,7n0 .O0
W o l v e r i n e 3 1 .n ’  354 .40 1 ,Oni .20
Fox Ii . 1S~’.2S 2 ,7 7~~.20
M a r m o t  4 .31 10.4.10 4,314 .,2
C r o u n d  H o g  20 .3 1 l 0 4 . I n  2 , 083 .2 0
C r o u n d  S qu i r re l  2 . 3 1  10 .4 . 1 0  2 , 004 .00
Weasel  2 .0’~ 30 .2 4  ilU .48

L e m m i n g 18 . 1 3  ~. 3 . n 8
Owl 1 .12 40.32 40 .3. ,

Total 1.48
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r ab l e  5. A n i m a l  R e s e , m r c h  Facilit y Food Costs  fo r  F Y — 7 9

Food N o .S pe ct e s  Pric e P er  Tota l  1~otal Cos t
T y p e  Eatth~ P o u n d  W t .  ( ib s )  l’er A n n u m

Fis h 5 .b 5 10 , 000 $ o , 500 .O0
F eline Die t 4 . 58 10 , 080 5 , 8.40 . 40
Chicken Heads 1 . 1.4 24 , U 0U 3 , 3b0 . U U
C hi c k e n  N e c k s  3 . 14 8 , 000 1 , 120 .00
Rat  C h o w  2 .31 5,81U 1 ,081. 10
A p p l e s 3 . 35 2 , b00 910.00
V i tamiacin .4 2 . 88 300 804 .00
C a r r o t s  3 . 21 2 , nU O 540 .00
E ggs  4 .53/doz. 780/d oz. 413.40
C a b b a g e  2 .15 2 , oOO 390.00

Total  n7 ,700 $21 ,030.90

I

T able 0 . Animal s Maintained at the Animal Research Facility FY—7 9

1979 C u r r e n t
S pecies N u m b e r  Acquisit ions Losses Total

P ola r Bear  1 0 0 1
~ olf 24 0 18
Wolver ines  3 0 0 3
Red  Fox 3 0 0 3
E rm in e 3 0 3 0
M armots  44 0 3 41
C r o u n d  H o g s  23 2 7 18
B r o w n  L e m n m i n g s  3 25 23 0
S n o w y  O w l  1 1 2 0
A rctic C r o u n d

Squirrel 35 15 32* 13
W olverine 3 1) 0 3
Arc t i c  Fox 9 0 3**

Total 152 4 3  89 i0~

* 25 A n i m a ls  were  sh ipped  to D r .  Bau s t
** n Foxes  escaped  f r o m  t h e  fox  ru t ’s

$
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r a b L e  7 .  S t a f t  C h a n g e s  at t he  A n i m a l  R e s e a r c h  Faci l i ty

D a t e  ot ) a t c  ot
PosLt ’s.o n [ m ’ s d i v t d u a l  A r r i v . i 1  D e p c r t u r e

Fac ility S u p v i s o r Ceo r ~~e M .  S e l b v  2 1 1 4 / 7 8  Still e m p l oy e d

L a b .  Techni cia n D e b b y  F i t zpa t r i c k 3,  ~ / 7 8  5 / 3 1 ~ 79

Resea rch  Aid e B i r b a r a  J a c k s o n  ~, 4 / 7 8
B e c k y  ~ ay n / 1 O / 7 9  S till e u ’ s p l o v e u

Ch ief  A n i m a l
C a r e t a k e r  D a m ’ s  C o f f e y  5 / 1 / 7 - ~

C o nn i e  C a r t e r  8 / 3 1 7 9  S till e In~) l o V e d

An imal Caretaker Mary Meninger 7/2-., 73 S / 2 L  79

S u m m e r  I n t e r n  Connie C a r t e r n / l 0 / 7 9  8 , 7 , 79

C ETA Steve Oomittu k ~,‘15/7 9 Still e m n p loved
Michae l Elav~~ak o~ n i7 9 Still enp love d

V e t e r i n a ri a n 1.. M i c h a e l  P h ’ s io ,
V .M . D . 7 / 1 / 7 5  9 / 2 S ~~79

Les D a l ton , D . V . M .  9 / 2 9 / 7 9

I
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w ~~~ as5t.s t t.~ c b y  i l ’ s  ~~ Pc  p a r t  o~c U t  ot i ..i S or  .-\ . t s  ka  Fe d e r - t t  .o i’s of
N -~~ iVe . E : .~~ 

) v .~ ut L’s s a t ’s c o ‘sic >. o rt  h S L~ p c o re it ~, l ’s Sc he~ I I) ts t r ~c
.,t’r~ S t u c v  ~.t ~’ s d e n t .  P u r i m i g t h e  y e a r , .m total ot -L ~o r k  O r d e r s
w e r e  s u b  . - t t t c c  5 v  t U e  statt -.1 t~~~ L r .i m ’sd  3 to  I’ ot A : - -iIi t~~~- .
S t x t \ — t i ’ s r e t  ~.e r e  co m p le ted , I S —‘ c rc c a m i c e l e .: , -. r e s u b o ’s i tt e c , -a r o—
cy c l e . , . i m ’ s c ‘ ar e  - ti.1l p e ’ s ’ s c i m ’ s g .

M a im ’ s  t . m s k s  c e m p le t eu  c u r l n~ F l — T I  ‘s.’e rc  t h e  i t t l idor  h o o k u p  to
Bu Uctm ’s.~s i~~J an d  4 . 4 3 ;  U C W  sk i d s u n d e r  o u t d o o r  w ’lv or t h o  at i d t o x
ca~~cs ; ‘io~~~~~ tie n et t h e  eb s er y  i t to t’s t o w e r ;  tnsta .LL’stwn Of t h e  ~‘su x i i —
i.t r v  g e n e r a t o r ;  g e m ’ s e r a i  c ie . ’ s m ’ s i ’ s ’ s~ S c  0 i 0 V U ’ s t~ h u i l d i u ~~s , ba~~i s ;  a n d
~ e m ’ s e r . d  d i sp o s al  .‘t n . ’s t o r L L l  a m i a e q u i p  C en t  t h r o u g h  t h e  ex c e s s  p r o —

01 -

r h e ¼ U i o I a l  ~I e s e . t r c l ’ s  ~ .‘s.-t I i t v  e ’~ ’ s p r i s e s  sev e r a l  b U~~: U ~~~S ~ ~ , COIJ
sq uar c  O ct  s it u a t e d  o U a . 2— a c rt ’ a~ . 2t ~ ‘sc i s it e .  ‘.

‘ h e r e  a r e  72
e \ t r to ’s c age~. :or h o u s u i c a l l  1mr ~~e t ’ s i i :~~~ii  5~~~eC i O 5.  ~ o st r e c o n t s
a’s ’s i a n d  . r ~’se r a_ t o’s ’s:t als .t t ’s c : ‘i rds  a r e h o u s e d  u ’s s i ce .  A s t a r t  of six ,
a t ’s  2 t i p  to 2 , u’s cl ii du’s ,~ a : ~ L I — u C e  t c ,  ide v i i  V etc  ru ’s a r lai ’s , :u a i i ’ s  t - i  Lii
t he  :~‘ s c i l u t v  a n d  its i i  s p e a ies . B u d c ~~’sgs  w i t h i n t h e  f a c U l t y  co m ’ss t s r
ot t w o  o m ’ s c l o s e c  h i g h — ri_se .-‘l ’serv ac . ’_ ou  i t n i t s  t h a t  o v e r l o o k  :ox a n d
w olt  r u ls , :‘s inc ~ u ti d i ng s  dod  ic_ i t ed  to in d o or  an to’s _ i t  c i ’s  c l o s u re s  , a ’s-i
a v i_ ar v , a ii .t C St em ’ s  t t e r n  pe  r a t  u re Ic S~ r .ico rv  , c t ’ s  d tv o La r~~e r oe  ze r s
te r  _‘s i’sio ’s .ii t o o c  s t or c ~~c.  P h e  A R  F also c ont a in s  a r o o d  p r o p a r a t i e m ’s
~~it c  h e m ’ s  • a cc~ c — w a s  ‘ s t i t  ~ faci l ity  • a cii ’s ’src .0. i_t b , a t r eat o -t e nt  r oon  , a
r e c o v e r y  roo o , 1 ou r  at t i c i ’  ~‘ s ’ s ’ sc _ t ~~ so a ces for  s r ’ s r t  a n d  vi~~ittm ’s g sc i—
ent . l s t s  • .‘s su r~~e rv su t t e , C e t a h o bc m d  t t ’le : e t r v  Usor a to r- i c s , . i n d
a t u U v  e q u i p p e d  .‘l — r a v  R oo o i . A : n p io U h o r a r o r v  an d  o r r i c o  sp a c e  ~sa v_tilt i~ Ic t o  r r e s id en t  a n d  v isi t . iu  g scie m ’s tists . I’ he  t ac i l t i  V also p r e—
v iC es v e t o r i _ v i a r v  so r v~co t o  :actht v a’s’s’.m .ds as wel l  as to t h e  :‘satt ’s ’o

01 U I ’ s t t V  .

l i t’ A t~ F ce to p i~ x 01 5 u iJ.d’in g ¼ F g t i r e  7 ‘~ ~ a iv t d  c d t m ’ s t o t o u r
sect ion s  . i c c o r t i m ’ s g to t h e  a ivt s i ot l  ot l ab o r .  l h e v  a r t ’ t h e  S

c o i n  p lex  ¼ F t ~~u r c  Si , whic h houses 1_ i h o r a t o r - ics , 01 t t c e s , su r ~~o r v
clinic , t reato ’sc ’s’s t an d  X — r a y  r ooo ’s , t U t ’ s o i . m t t o m ’s P o r  aer , the h u i l d in g

m. F t~~ it  r e ~‘s ) wE ’ s  or e  s to all a n d / o r  s ~~ t ’ c’saliz od c_i  o tacilities I. ~‘ l.t r
Sei r~ a r ’  n ’sau ’sta tned w i t h  c.trctaker ’s of f ice , kitchen , cage stertlioa—
t.io t’s , m u d  w o r k  N h o . ’ r eoio s . an d  t ’ s e  ou t coo r  cc~~c t ao i i it i e s  t or  w o l v e s ,
wolver im ’scs , .i m ’ s J t o x t ’s .  
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.-VI” I ’ A C l I ~’fl N 1’ N t  N t i i -N ~ 1.7

1’! Cl - lD VI ~E~ ~P i -  I’!M N AIf l ~ A N I N ’ i I ,  I : V , -V~~ l l l-’.-\t ’l  L I  i ’\

1 . 0. 0 1- t o i l~~t i c s :  I’hc i ’ m t ’ : ; i ’ t i t ac t I i i ’:; ‘t  L ’ s ’  N7 ~~l -‘i t ’ . l : u  i i

: ‘si _’a t - ch F ’ s -  i i  t v  Ai~I- ’ i n c  1 ode t ho Ic 1 1 ow i i i :

1.1 0 B U I  L d i i i t i  .1 -I 3 — thu - i ll II. ’ii :i ‘ s u i t  i m ’ s d  ‘ ‘0 1  I’ i ’ s t , ’ s t i i  i ’ m ’ s

T h i s  bu i Id in LOf l i ~~ 1 cx ‘i i  s i t ;  t 5 0 t 1 1) 1 - ‘ ‘n i t ;  a m ’s d ic - c ’ s ;

j o i ned  t o o u e t l ’s e r  by a ‘; ‘min ~’n ha I l w ’ s y  . l ’ L ’ s i ’ m t ’ i t ;  ‘s ~ ‘ ‘ ~~~ ~ ‘ t  i ’~~~’—

.‘s r i  t i o n  roi~’in , a c ’s-c c w i  sL ’ s  i t ’ s ’s ‘ s .  i i  i V , ‘s ic t h e m ’  , a - I t v

I I s t o t ’s .u c b it  t Id i ‘s ’s~ i , o icc ‘sod t r ‘ s i c  i t  c ’ s ’ s  - i i ’ r i ’ a 1

S i>~ ‘sO imlia I hot ’s; ; in.’s rooms , i ’xc 1 nil i n ;  c u l t  ‘ s ’ s ’ s  d i ’ 1i c l r  ho t ’s : ;  ; t ’ s ;

c_ ’sqc ; ;  , w h i c h  ir e  C 0 T i t ’ s r’C ~ O i l  t~ 0 bi t i i  I i  n i t -1 -I 3 . 11’st ’ b i t  l i i i - ;

con n e c ted  t o the  N A R L  i t t  r I i d o t  ‘t I ‘ s l O t ’ s  i Oil w . ’s t o  - ‘ ‘i l i t

f i c i l  it  to ’s ;  ar c  _ ‘ s v ’ s i  1, ’ s b l c ’ . E . ’sc l ’s  t corn i t  ‘ s i l  I \ ’  ;~~ ‘ic i~~’ I  m l  l i ’ s ;

t e t np e r at : ur c  c o nt r o l  .‘a~ ’ t b i J i t y.

1 .2 . 0 B t i i 1 d i n~’s 7 ; )  — A m ’ s i m . ’ si F a c i l i t y  ~~ l ;n i ; ’ s i t o  t i t i ’ m i

and R es e ar c h  - T h is  b ’s i i  1dm ;; cc ’s ’ss t O  i ’ t ‘ s c ’  ; l i . ’s~~m ’s ; ; c t  h u t

j o i n e d  by a c o m ’sn e c t i t ’ s . u  h_ i l l w i y  ic ’s  t l ~ ‘s ‘ si - icc;  ‘sc ’s : t - t  0 ‘schc i t o

one end of  a q i ’ s o n ’ s ; &’t t i n  i t -  . m m ’se i l ’ s t . ’ u:  ‘ s o t  ‘s I i  v ‘s - i i i  i ’ s ’ s  0 1’. ’

rooms w h i c h  S e r ve s  is m et  T h o l  i su n  ‘ s t u d  t i ’ l o ’s” sot t y  I ‘ s l o t  i t  ‘i  u os  -

The o t h e r  ;luons t - ’t  sor \-o : ;  as I ‘so m i i i ’ s  o t  l o t ’; o t t  - t o

‘s r a~ t ot ’s a r ’ ,’s ; ;u ’ s ’ s - u , ’ i-v  ‘ s i t  i t  o ; and  i n ’ s  ‘ s u i t  o t t  - ‘ ; c a  I :0 0 1’  i i  a t  i - i ’ s

a r e ’ s .  ‘ho new w i n - i  I ’ s ’ s ’ s  i’s ‘s o t ’ t oom ’s ;  . .‘ ‘n t  a ’ s  110 1 w i t  h i  1 ‘ s t

x — r ’ s  f a c il i t i e s ;  . ‘ s  c i  im ’ s ical i ’ s b o r i t ’ t \ ; m ’ s ’ s  i X  ‘ s ’ s ’ s i ’s ; ’ s . ’ s t  ‘ s o t ’ s  ‘ s o t

t r e at m e nt  r o om ;  ‘s r ’~’o v o r v  t octi~ 1 ~~t ‘1 ‘ s - t i ’ 011.1 5 i l 1 ’ I ’ l V  i t  ‘ ‘ s

fo r  s i t i  n c- i l supp l i I’ll ‘s t ’ s~ l .11 ‘ s i t s ;  ‘sod t h i ’i ’ i cc  I t t - ~~~ ‘ t o  v

a r o i s.  I n  ad~I i t  i ’ m ’ s , t I ’ s t ’r i ’ ~~‘ s1  i ’ l l ’ l i t  ~~~~~~ o ’flu o t  ‘ s o , ’ l c l ’t  1—

01 ‘0 ‘s ~ j t 0 ( A t  t ‘ s - - i  i I i  I u’s m t l ’s I o ‘ - ‘ ‘s - 
t i ’ s  I i  — 1 ‘ s o ’ s  • i i  i t  ‘ s t
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3 ’ O , l i k e i 3 ’ s i i l d i r ’ s~; 4-1 0 , is it ’s;;’ ci ’ m ’ s t ’ s ,_’c t , ’i l  t o t h e  N A I d  ‘ s t t ’ s x l i —

dor f or  r u t i n i n i ’ s  w a t e r .  I’oj l e t  l a c i l i t i c : ;  I t t ’ a l so  ‘ s i - u ’ s I ’ s b l o.

1 . 3 • 0 ‘—t i sce  I I - in eous  5.’ i n  i ‘u a n s  a m i d -~u’s~i I I l i t ’ s  i Id 1 o i l s  — -“s

nun ’sb er  o f  s mal l  b uj l dj n q s  and one t r a t  i c r  a rc  - ‘ s ’ s ; S i ’c j o t  oil

p i t h  t h e Aniui ’sa I Rese ’s r ch  F~’sci  l i l-y  it ’sd i t o  u t t i  1 i , 1 ’i l  t o m  w i t

h a n s  i t ’s~ i , b e d d in q  , st  cit  inc ’s eq u ip n ’s e nt  and s t i p i ’  ‘1 u’s , and  : ; L’ i ’c i - i  I

i- ;’s o ir c h  r ’s ’ s  i poses , i . o - , t 0 1 ~‘met  r v  mi ’r ’ s i t o  U i  t i - i  a m i d i ’t ’l ’ s t ’ 0  I

ob se r v it i e n  s t i t i e n s .  ~~‘ s x  w a l k — t n  r ’ t r i - ’ s e r a t  o r : ’s a r  c ‘ s o o v ’ s d ’ l

f o r  t h e  ; ; t c r , i i ’ s r’ o i l  t

1.4.0 C-i qes.

1. 4 . 1  The C~ic10S p r ov id e d  f or  s;u ’s I I t o 1 1 ~’ m ’ s t : ;  1 c ’s ’s ; ; u ’s t t ’s - ; s

vo les  and m i c e )  a re  r a c k — n ’ s o u n t o d  ‘sn ot  a l . oa~t , ’;  m e , i s i ’ s r ’ s n i l  o t t  h er

l B  x 2 5  x 15 cm or 41 x 25 x 15 c ’s ” . W e ’ s s ’ l ; ’ s  ‘ s r i ’ c r c i -d ‘s t ’ s

e x p a nde d  m e ta l  C , ’ s i ’ s Q S  r n e a s u r in~t 12 2 x x ~ ct ’si .

I — 4 . 2 ~ted ium to t o  t~ ’ s e — 0  I: — d - t anuu ’s I : ;  — I’S ‘ c o — ~ I~~t ’ s p m  o’’ ‘ s i ’ - i

f o r  o r o un d  s q u i r r el s , m ’ s r r n o t  s ‘sod . c ’ s -1 -’ ’ s t ’ s ’ s~i l ’so ’s :; ar c  st~ ’s ‘ s ; u l  c ’ s ’ s ’ s ’ s

s t eel pro less iena  1 ‘s aL-’b m L l i t ’ s  t chos . I’hcse t o ’s  ox o ’s ;  , wo I Vi ’ 1 1 ’ s 1 1 ’ s ;

and w ol ves  a ri ’ S L e d — m o t t o  ted , oxp~i nd od met ’s I c o i t i ’s m l ’st ’ a ’ s ; u ’ s ’ s  ; I ’s~ ’s

b X 12 n’s f o r  w o l v i ’s , 3 . -i x 2 . 4  iii i i ’ s ’ s  wo l  v ’ U  t t ie s , O u t 1  I . -
, x

.7 • 4 ii or t o x e s  — A l l  ca ’ses or  I ‘ s r - t i ’ tn. ’sm ’s ’s ’s i l ’ s ;  a re  p i n  i t  1 o t i 1 -d

w i t h  ex p a n d m ’d mueta 1 wall s i n t o  h~i 1 yes  ~‘ ‘ s  ~u ’ s a 1 t a ’ s ’ s t  ‘s ’ s ,

in t e t c c n n e ct e d  w i t h  s l i d  I n t l  J;’i ’i ‘ s ’ s . 7 ’ i ’ s t ’ c t ; ’ ;; ,‘s U i ’ ; ‘ s ’ s ’ s ’ s ; ’ s t ’ s ’ s  nod

o ’ s t t — c t t — d ~’org i n  ~ ccou1I,ince  W i  t l i  AAA1 Ai ’ ‘sco t  i ’ ’ l l  t i t  ‘on  s t a n —

~1~~~-~l;; and  the  t~i ’si ’ ’ s t c L ’ s  1111 1 I o ’ s ;op l ’s y  c t  t i ’ s i ’ A d - ’ .

1 . 1 — I ’s , ’i  ri ’s a ’s  cu L ’ so ’s a ’s ;’d i t i ‘ , ‘s ; i ’S cc i t t ’s ;  t ‘s rrc t i ’d I ‘ ctu

p i pe’ ~ii ’s I  t m t e _ ’ s s u m  j~ ’s~ 
) x -I ‘sm ’ s . t o ’ s  ‘ s i t  i t  V t ’ ’ s ’ s l p ’ ’ s :i ’ ’ s ’ s , t ‘s~ ’: ; ~ ’ . i ~’ s e .

_
- - —- —-—--- --——— —--I-—---
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are  c o n t a i n e d  in  s l e d — mo u n t e d  houses  wI ’s i ch  ar e  h e a t  o~i , i f

needed , and l i g h t e d . In s i d e  b oa r  c a — i c s  are connec ted  t )

ou t s i de  C~ Icie S m e a su r i n i~ 6 x 12 m. They a r e  a iso c on s t r u c t  oil

of pipe and d iv i d ed i n to  fo u r  q u a d r a n t s .

1 . 4 . 4  Lar ~ie B i r d s  — Birds are housed by species in an

a v ia r y  c o n s i s t i ng  of two p a r t i a l l y  w a l l e d , g r a v e l — f l o o r e d

rooms me a s u r i n g  14 x ~1 in. The top 1 n’s of t h r e e  of t he wa l l s

a re  sc reen-covered . An o b s e r v a t i o n  p l a t f o r m  in a heat ed

b u i ld i net  a t t a c h e d  to one of t hese rooms is eq u i pped w i t h

one—way  g l a s s .

L5.O Special Equi pment  — In  a d d i t i o n  to t i - i c  equi pment

and supplies maintained in the main laboratory for the use

of all research scientists , a number of items of equi pmen t

n o r n’sa l l y  a s s o cia t e d  w i t h  a n i m a l  ex p er in i e n tat i o n  a r c  ‘s~’s a i nt~’s in e i l

a t  the  ARF . These include a variety of su r c m i c a l  i n s L r ur n e n t s ,

anes t hes ia  equi pmen t , spec ia l  ca ges , ( i n c lu d i n ~ n ’set ab ol ic ,

t r a n sf e r , c a p t u r e , and h o l d i n g  ca g es)  and e q u i p m e n t  a s s cci~~te~i

wi th food prepirotio :-ts and h an d l i n~’s . A v a r i e t y  o f  m e t a b o l i c

equ ipmen t  is a lso a v a i l a b l e, includin ot a lar-’se o p e n — f l o w
-I

cham ber c a p a b le  of  n ’s ea s u r i nL~ 0 ccn su mp t  j o t ’s  and  C~Th p r o~1’act ion

in a n i m a l s  r an i l i n a in si:e I ron ’s l e m m i ng s  to w o l v e s  in chamber

temperatures ran~tini ’s from +50
0 to ~ S0 0 C .

2 . 0 . 0  R e s p o n s i b i l i ti e s  The D i r e c t o r , N a v a l A r c t i c  ~os~’ i r c ) ’ s

L a b o ra t o r y ,  is r e s p o n s i b l e  for  a l l  MA R L  A n i ma l R e s e a r c h  1- a c u i t y

o p e r a t i o ns , and has  e s t a b l i s h e d  the  Id low in t i  - ‘ sr e i s  of  r o ’s ’sp~’’s ’ s ’ s ;  1 —

b i I i  ty  and cot ’s t ro 1
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2 .  1 . 0  A s s i s t a n t  P i re c t  or fo r  Sc ien ce  is r e ’s ’suo i ’s s  u I ~ 1~~

t or  t h e  re comn ’sendir ’s 1c of  p rocedure ’s ;  and p o l i c i e s  p o r t  a u n i t ’ s ;

t o  t h e  Ani tna  1 F o c i  1 i tv  amid  i t  ‘s ’ s oi’era l  1 ~‘j ’s or a t  ion;;  an~l
p - - -ma in tenance .  The A Ss i St C t t ’ st D i r e c t o r  t o n  ~ c iet ic e  ro~’~’rt ’s ;

to t he  i)i  r e c t o r , N A R L .

2 . 2 . 0  Sc i ence  C o o rd i n a t or  — Undt .’r t he  :\ S S i S t J u ’ s ’ st b ir e ct  or
p 

f or Science ’, the  Sc  ic n c o  C o ’ s n d  m a t  or i ’ s ’s  UeSpi ’s ’s’sS ib le  c t  t he

c c or l  m a t  ion oi I f l i t ’ sc ion  t i t ic i ct  i v i  t ies a t  t i ’ s ,~ N A ’ s d .

These  rt�spot ’ss  i b i  l i t  ies in c  l ade  } ‘ ‘ s i ’s ’s t t ’s ’ s  l a t  i o n  ‘s I p0 1 ‘s o t o s

p

m d  p rocedu re s , and c c o r i l i i ’s at  ion of  s ci en t i st s ’ needs  w i t h

Ar ima l  F ic  i i i  t y  capa t ’s  i l i t  t e S .

2 . 3 . 0 A n i m a l Reso ’s rch  t - ici  I i  fy  S ’ s i t ’i’ rv i s or  — I l i e  pr i ’s ’st a rv

r o s l ’ o u ’ s s i bj l L t \ -  o~ t h i s  p o s i t i o m ’ s  i ’ s ;  t o  : : ‘ s ’ s m ’ s o i l e  t h e  N . -~ R 1 \ I i I ’

and  to a s s is t  in  t he  sup e r \ - i s i on  o t  j ’ e n ’ s ; c m i n ’ l  i n  ; ; ‘ s m p~’o r t

of  rese~I r-ch p ’s o ~; rant s  unde r  t lie ~ion ~’ra 1 ‘snipe i i  is u c t ’s  0 1 t l i t ’

A s s t ’ s ; t a n t  f l i ’ s-o c t o r i c r  S cie i u c o .  I3’s~’ i n d i v i d u a l  h e I d i n ~’s

t h i s  pos i t  t on  ‘sco t -k s  c lose I v  W i t i ’s  i e~ ’s u l e t ’ s t  .‘sn~1 n o n — t  e;’s ‘ s i~’t i

so t e n t  is p rev id t n ~ ad ‘s’j c t’ ~‘s nil s r i  ~ ‘ ‘s ’s ’ i t  ncc o~; s m  ~ c i ’

r O S e ’ s  ‘s- i - i - i  pro i ec t s -

2 . 4 . 0  A n i : ’ s ’ s ’ s L  C i i-et c tk er s  — j n d ’ s v x - t ’ s ’ s i l s  h e l d i n ;  t i ’ s~’ ’s ; e

p o s it i o n s  ~ir e  i~ ’ ’ s ;p ’ ; ’ s s i l i L o  t~~~t t l ie  da i - — t o — d ay  o per a t  l o t ’s  _ i ’ s ’ s i

m ’ s  in en~1nce c t  t he an  m a  I hen;; t n t  , ca rt ’ , nu l o t  t ’n ance  i ’ s ’ s d

I ra i’s’si n ’ s  - The p r i m a  t t o ’ s ’ s ’ou ’s s  ib i  1 j y of  t Ii i ’s ;  pot ’s i t  il~~1’s ‘sc ’ s  1

be the ’ c ir e  o t tie an nv’s I s c~’’st ’sp m i s  t u g  t tie co 1 on ~ - I t ’ s  add ‘s j o

u n d e r  t ho s u p t ’i’v i s ’ s  on 01  t ho :\nin ’sa 1 R e s ea rch  i- ’ ic i l i t  v ’ s ’s ’s t p o ’ s  —

v i s o r , t hose  l ’ s O O t ’ l  o ‘sc ’s  11 , i ’ s ’ s s  i st  sc i  ~ n t  i s t  ‘s ’ s i t  I ‘so c on du c t  o f

i i t

L - - ~~~~~~~~~~ . ~~ 
~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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t h e i r  r e sea rch , pa r t i c u l a r l y in  the  ar ea s  of p r o — e x p e r i —

mental com ’sditi onin~ and p r e par a t  jot’s, and p o s t — e x p c r i ’ s ’ s t e t ’ s

care .

2. 5 . 0  R e s e a r c h  A i d e  — The individual hold i t ’ s - c  t h i s  r’~’s : ’ sj t i on
p

is p r i m a r i ly  responsible in a s s i s t i ng  the  An i :’ s ’s~’sl  R e s e a r c h

F a c i l i t y  S u p e r v i s o r  in i’serform ir-i~i routine A n i m a l F a c il i ty

opera t iona l  du t ies , vh i c h  w o u l d  i n c lu d e  c ler i c a l  , s e c r et  a r I a  I ,

and j a n i to r i a l  r e s p o n s i b i l i t i e s .  The p o s i t  ion wo ’s ’ s Id - ‘su p er v i s e

the  Animal Facility stockroon’s at -i d  mai ;’sta im s c i o n )  I Ic  o ’ s i i i p —

m e n t  in  o pe r a t  inc ’s c-on d i t lL’sn - I t weuj Id ass is I u. n r c s~’a :ch

conducted by the An in a  I Fac m l  i t v  S’s ip erv  i sor , t h e  Rci ’ s ’ s  ~don t-

V e t e r i n a r i a n, and V i s i t i n g  S c i e n t i s t s .

. 7 . 6 . 0  L a b o rat ory  T e c h ni c ia n  — F h t s  p o s i t i o n  i s  I~~l l o - l

when  the  r e sea rch  w o r k l o a d  c a l l s  f o r  c l i n i c a l  l ab o r i t o r v

work . The L ab o r a t o ry  I’ echn i ic  j o t ’ s  a s s i s t s  t l ’ie v e t e r in ar  ta t ’s ;

con duc t s  se rum c hem i s t r y  and hetnato loct y w o rk ;  ma intains

dai lv dat a  cot lect iot ’i and char ts lot -  r o s e ’s  r~-h rol oc ts  and

an i m a l s .  T h i s  p o s i t i o n  a l s o  ca res  fo r , ‘s ’ si ’s i nt a  in s ,  o r d e r . -;

and operates labo rato:-y eq u i p m e n t , s e l e c t e d  s t ’ s t~ u i c , ’ s l  e q u i p —

m en t , and  selec ted  x — r a y  equi p m e n t .  The Technician also

‘sss is ts t h e  A n i m a l t-’aci l  i ty Supervisor w i  t h  ‘~: ‘s— h o u se  research

a nd r ou t ine  p rocedur es -

2 .  . 0 R e si d en t  V e t e r i n a r i a n  — T h i s  p o s i t  ion i s  I i i  l c d  S

a military veterinarian assigned by the  I’ . S - A r my .

• 
p r im a r y  r es p on s i bi .  l i L y  01 t h i s  po s i t  j o t -  i s  t o  p r ov id e  v o t e r —

m arion services to t h e  Anima l Fac i i  i t y  and  t i ’ s ,~ N A F , 1 ,  -is a

w h o l e , i ’s ’sc L u d i n ’ s  t i i ’.i tment of an ini a 1 ‘s n ‘s u.t ry .‘snil i ck; - ’st ’ ;‘ss

Ii
-4 1
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~oonotic monitoring , and conducting programs of anima l inocu-

lation and other preventative medicine programs . The Resident

Veterinarian will perform all major surgery on Facility animals -

and oversee r’s’sinor surgery practices. The Resident Veterinar-

ian has the professional responsibility of insurin~ that all

pertinent anima l welfare regulations at-id practices are ad—

hered to by scientist and staff at NARL. The Resident Vet-

erinarian is also expected to conduct independent research ,

as time permits. Perhaps the most important responsibility

p 
of this position is to advise the ARF’ Supervisor , the Science

Coordinator , the Assistant Director for Science , and the Director

on new Federal and State anima l welfare regulations , on m e t h o d s

of improv ing  the Anima l F a c i lit y ’ s c a p a b il i ty , on methods of

maintaining animals , and on policies , procedures and drugs.

3.0.0 Research Procedures:

3 . 1 . 0  A l l  persons wishing to utili:e the  facilities of

the MA RL mus t  receive a u t h o r i z a t i o n  to do so f rom the  O f f i ce

of Naval Research via the CO , MARL , as far in advance of

a r r i v a l  as poss ib le .  In  a d d i t i o n, use of the MA RL Ani mal

Research Facility or animals must be cleared with the

Assistant Director for Science , the Resident Veterinarian ,

and the Animal Research Facility Supervisor (i.e. , the

Anima l i’tili:ation Committee) . Notification of intent

to utili:e these facilities should be received by the Assist-

ant Director for Science prior to the proposed startinc date .

-42
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The investigator must include an estimate of animal , drug,

and instrument or other equipment requirements , as well as

an outline of the proposed experimen t. All plans for anesthe-

sia , drug a d m i n i s t r a t i o n, surgery , a nd research procedures

must also be approved by the Resident Veterinarian.

3.2.0 Prior to implementation , all experimental procedures - -

and protocols involving use of NARL animals will be reviewed

by an Anima l Utiliza tion Committee , comprised of the Assis tant

Director for Science , the Resident Veterinarian , and the ARF

Supervisor. This Committee ’s concerns will be to determine

tha t  a)  the use of in tended species w i l l  give desired results ,

b) proper drugs are to be used , c ) the  p rocedures  a re  f ea s i b l e

and d) r equ i rements  are w i t h i n  the capab i l i t i e s  of the  Ar ima l

Facility to provide.

3 . 3 . 0  Since some of the f a c i l i t i e s  of the  Anima l  F a c i l i ty

are limited , a certain amount of coordination between scierm-

tific investigations will be necessary . Coordination will

be p a r t i c u l a r l y  necessary for  species u t i l i z a t i o n, bu t  w i l l

also include use of equipment , supplies , and la b o r a t o ry  spaces .

The c r i t e r i a  used in a s s i g n i n g  utilization priorities will be

the date a notification of intent to use was received by NARL .

Whenever possible , time sha r ing  schedules fo r  use of l imi ted

f ac i l i t i e s  w i l l  be designed by the research sc ienLis ts in

ques t ion  and the Animal Utilization Committee.

3 . 4 . 0  Anes the s i a  a n d- o t h e r  d r u g  use procedures. The MA R L

ARF w i l l  m a i n t a i n  a s tock of anesthesia agents and ciruas.

14 3
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A l l  a n e s t h e t i c s, t ran qu il i :e r s , and  o t h e r  dr u g s  ‘s-.- i l l  he

a d m i n i s t e r e d  or supe rv i sed  by t he R es iden t V e t e r i n a r ian  or ,

in his absence , the ARF Supervisor. 0n1y under exception al

cond i t ions  w i l l  recomm ended perso ns o t h e r  t h a n  A n i m a l  F a c i l i ty

staff be permi tted to administer druos. For those experiments

requiring the use of animals under anesthesia or tranquili :ers ,

the  P r i n c i p a l  I n v e s t ig a t o r  n’sust notify the ARF Supervisor or

R e s i d e n t  V e t e r i n a r i a n  a t  l e a s t  2 4  h o u r s  i t ’s  ad v a n c e  of  need .

Normally, Animal Facili ty personnel wiLL isolate anima i. s

f rom ca ge mates  and f oo d for approximately 24 hours prior to

administration of d r uc s .  A n i m a l  F a c i l i ty  p er s c n nel  w i l l

capture the animal , ail:’stinister tran quilu.~~ers  as p r esc r ib o i l

by the  Re s i d e n t  V e t e r i n a r i a n, and d e l i v e r  t h e  an es t he s  i :ed

an imal  to the laboratory at the time specified b y t h e Prin-

cipal  In v e s t ioa t o r  an d the Animal  Fac i li ty S u p e r v i s o r .

Animal  F a c i l i t y  personne l  w i l l  be p r e s e n t  t hr c u . i c t h o u t  t h e

per iod  when the an ima l is unde r  a n e s t hes i a  to a t ten d  to t h e

needs of t he  a n i m a l , and s h a l l  take ch a rc i e of  t h e  a n im a l f o r

recovery procedures at t h e  termination of t he  experiment.

Recovery procedures i n c l ude k e ep i t ’s c t  t h e  anIma l tn a recovery

c aae  in  t h e  recov ‘r ~ - r oom u n der  control Led t L’:’s ’sporatur es u n t i l

the an ima l is f u l l y  am b u l a t o r y .  D u r i n g  t h i s  p er  ted , t h e  a t ’ s  ima I

w i l l  be observed p e r i od i c a l l y  i f  r ecovery  acooars t o  be - ce it ’s~’s

w e l l , or con t i n u o u s l y  i f  any abnorma l symp toms a re o b s e r ve d .

i- hen f u l  lv a m b u l a t o r y , t h e  an i m a l  wil l be returned to l’s is  c i - ’ s o

- 4 - 4
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p b u t  w m l i  c on t i n ue  to he i s o lat e d  f r otn  c ’s- c e mates for at I cast

.24 hours. Exceptions to  the above  procedures will be at the

d Is c r e t ion  a t  t he  An i :r a l  L’ tili:otion Ccmm~~ttee .

P 3 . 5 .  S u rc i c a l  p r o c e d u r e s  — The Res: dent \‘etcrinariar .

will conduct or s u per v i s e  a l l  s u rg e r y  d on e  on a t ’ s im a  is. The

Principa l In--cesti-cator of the project will be expected to

P assist t h e  V e t e r i n ar  u . a n  in t he con d u c t  of the su r - : e rv  t o  t he

l im i t  of  h i s  p r o f e s s i o n aL competence , and w i ll  be e x p e c t e d  to

opera te and :~~c:: u. t or  a L L  dat a  acctu :siticn equ~~pmcnt associated

w i t h  the  sur aerv , or pro’: u.~ie t e c h n i c i a n s  to se rve  those fiunc—

t i ons  u n l e s s  usc  of  M A R L  technicians in t h e s e  f u n c t i o n s  has

been a u t h o r  ~cd in a d v a n ce  by t he  R e s i d e n t  V o t e r  I n a r i a n .  A l t

s ur a er v  w i l l  be c c n d uc t e i  in  t h e  N - \ R L  s u r- : e r v  s u i te  with t h e

followinc’s e xc e rt  I o ns :  sm a L L  mammals  and  b i rd s , i . e  • , l en im i u c s

and p a s s e r i n e  b i r d s  can be o p er a t e d  ct ’s  in  r c 2 t u l ar  l a b o r a t o r i e s ,

an d large  m a m m a l s , i . e .  , be ars and car ibou ‘reindeer , ‘s c i i l  h ay  o

to be operated on in  their ca-:es. F u L l er  t h e s e  co t ’sd it . io n s ,

extreme care w i l l  be taken to c r e a t e  a d e q u a t e  s t e r i l e  a r e a s

f o r  the sur aery .

3.6.0 Fsc of M A R L  T e c h n i c i a n s  — The M A R L  has  s t a f f  positions

for scientific technicians whose functions are to  col L e c t  d a t a
P

f o r  s c i e n t i f i c  p r o j e c t s .  Sc I e n t i s t s  ut i l i : i: ’s  t h e  A id- ’ can

request their assistance i f  req u ired . I t is the  r e s pon s i b i l i t y

of the Princira t Investictator to train the assicncd technicians
P

in the  me thods  he w i s h e s  to be used in the conduct of t h e  ex-

perimen t. Requests t o r  technician ‘ s t ime  ‘sci 11 he ceordina ’100
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by the Science Coordinator or the Assistant Director for Sc~~on c c .

2.7.0 I- ecrcpsy — A complete necropsy w i l l  be p er f or : - ’sed

on ever’; medium and large si::cd anima l that dies for uu-ik n-~-..-n

reasons as soon after death as practical. Necropsy m ay  be

p e r f o r m e d  on a l l  dead species . I f  an anima l has  died , lue  to

some experimental procedure , the Principal Investi gato r will

be expec ted  to be p r e s e n t  d u r i ng  the  ::ecro~~sy ,  an d  to a s sis t

it’s its c o n d u c t , i f  a t  a l l  pos s i b l e .

3.S.’s) Cleaning Up — P e r s o n s  u s i ng  ARt ’ f a c i L it ~~es w i l l  be

responsible for helping to cleat ’s up. T h i s  includes placine

dirty laundry in cold wa ter to soak o ve r n ic t ht , r e t u r n i ng  equip-

m e n t  to proper  s t or a c u c a r ea s , and  p u t t i n g  away , clea: ’s.inc , and

dr vj n c i n s t r u m e n t s  on the  day of use to prevent rustinc , et c.

3.9.0 Record Keepina ResponsibIlities ~ f PrIncipal invest-

iga tor - Each procedure performed on a MARL a n im a l must be

included in tha t a n i m a l ’ s records. It  is the responsibility

of the Principal Investigator to see that the Anima l R e s e ar c h

F a c i l i t y  Supervisor  receives  the proper  i n f o rm a t i o n  an~

erl v f i l l e d  out  f o r m s . Forms (see b e l o wl  will be provideLi by

the A R F  Supervisor.

4.0.0 Touring : Since the Anima l  Fac~~l i t  is th~ p u r s u i t  of

s c i e n t i f i c  research , t ou r ing  oi the c o l o ny  w i l l  he t u i n im i~~ed .  The

procedures of  t o u r i n g  the anima l co lony  are  s p e c i f i ca l l y desc r ibed

i n  a memo “ r e - a r m -c t h e  M A R L  F a c i l i t y , ” d a t e d  11 J a n u a r y  l - ’ s 7 5 .

-
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5 . 0 . 0  - h s c e l l a n c ou s  Pr oc e d u r e s

S. 1. 0 ‘rhere wtl 1 be no sniok m n~t , ‘ ‘at  in~t , or  I l t u u  a t

any tine in the su r g e r -v , recove r’.- , or nrerar,t t :o~’s ir~-~ s of

hum Lamna 350 , or in  t h e  an i m a l  tood pr-op~I ta t :‘n t~~ - - - ‘ s , a t :  i.  ~a 1

rocm- ~ or ca-cc wash in-.: areas ot Bu~~l d m n u  4 4 ~

5.2.0 ::‘svesti~tators s h o u l d  c o n s u l t  t he  A P P  Sup cr ’ . i sor

f or  e tue r -~t e n cv  p o w er  f a i l u r e  p r o c e d u r e s .

5 . 3 . 0  A l l  p e r son n e l  p e r f or m i n g  work  in the  A n i m a l  F a c i L i t~’

m u s t  b e co me  f a n ~~l i a r  w i t h  th e  f i r e  a t a rn  s \ - s t e m  a nd  -.~- i  th  th e

loca t~ cn an - i  t ype  on  :~~re extin-tu .ishers , C X I t S , and  s r ’ec ia i—

ized e q u i p m e n t  o n - h a n d .

5 . 4 . 0  A l l  p e r s o n s  w o rk in ~t with the M A R L  a u m m a l s  s h ou l d

have  an annual p hy s i c a l  e xam in a t i o n  and tetanus b o o s ter s .  A

pre—exposure r a b i e s  i m mu n i z a t i o n  is r ocontr onded . h o os t e r s

are  s ug - . t es t ed  q ua r t e r  l y .

5.5.0 All bites and scratches to personnel from an\- of

t h e  an i m a l s  w i l l  he r e n er t e d  to t he  A P R  S up er v i s o r , wh o  wi

report them to the A s s i s t a nt  D i r e c t o r  f o r  S c ien c e ,  a n d  to

a physician tar treatm ent i t  r equ~~r o d .

o . 0 . 3 ~1a.intenance Procedures : l’he o l l a w l u e  are routlne Dro-

cedures of  m a i n t e n a n c e  f o r  t h e  research animals. (See  A D r e n d I x

LII , FY 7S Annual APP R e p o r t .  C e r t a i n  r e s e a r c h  pr at o ce  1.s r ay

r e q u i r e  m o d i t i c at  m e n  of  some of these  p r o c e d u r e s .  txce t ions

m u s t  be a u t h o r i z e d  by the  A n i m a l  U t i l i z a t i o n  C o m m i t t e e .

6.1.0 Feeding — See Car e t a k e r ’ s d a nn a  L on ‘-~ai n t o t ’ s a r c o ,

and  Car e  f o r  M A R L / A R F  A n i m a l s

4 ,
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‘ 3 . 1 . 1  Sma LL ~~~~n i t s  — ~m a t L  h c r b t - .’o re s , such as le mm~~n s ,
P

voles , and mm- :e , wmll be ;~ re’.’m ~e-d fresh veactables —— m a i n ly

csrrots —— -J a m i r , exce; ; - t S u nd a y .  in  a d d i ti on , each a n i m a l

will be p r o v ide d  1-urina Rat Chow pel ~ts , ad l i b .  Water will ‘I
p —

~~~~~~~~~~~~

also  be pro v~ -ded ad lib , and  changed  d a i l y .  Smal l  c a r n i v o re s

will be given equal portions of fish and fresh treat daily,

excep t Sundays , and occasionally live white mice.

6.1.2 Laree Terrestrial 1-lammals and Birds - ;-.‘olve r ine , and

a l l  1a r~ e predator and scavenger birds w m l l  be ~ r o vi d e d  po rt ions

of Zupree m , Chicken 2-lix and white fish , as req u ired fo r each

animal species. Wolves and foxes are provided portions of

C h i c k e n  I•~ix , and LL~~reem , as rocuired for each species of animal.

Foxes are orov~~ded t-..~~ pounds each of w h i t e  f i s h  each week , in

add ition to :-amreem and Chicken I-li:-:. Polar bears are orovided

Ca. 20 lbs. of seal carcass or fish per day.

• 6.2.0 Cace Cleaning and Yaintenance - W~~1l be the respon-

sibili ty of the on:mal caretakers as directed .

6.2.1 Small Mam~ a ls — The ca ces fo r  1em~~m no s and weasels

are cleaned three times a week. This i nc l u d e s  r ep l acemen t

of waste material absorbent and b e d d i no . Un e a t e n  f r e s h  f o o d

is removed from the cages daily, excep t Sunday . Ca ges are

• scrubbed and sanitized once every two weeks or as needed ,

whichever  is shorter.

6 . 2 . 2  Large T e r r e s t r i a l  M ammals  and B i r ds  - D u r i n g  the

summer mon ths when a m b i e n t  t e mp e r a t u r e s  a re  above f r e e z i nc ,

48
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p was te  m at e r ia l s  a r e  removed rent the ca’R-s housi ni I arto

mammals and birds either three t itnes a week or d i i i  v , d e p e n d —

i na on the s ir e  of  t he  an  im.i 1. , th e  ,In iou n  t of  was to ma t o r  ia l

P (t ~eces and food) produced , and t h e  n u m b e r  of  animals in the 
4

cages . D u r i ng  these pet- m ud s  when  t e m p e r’ s  tu  res a r e  l’e low

frecring , when  wa s t e  m a t e r  ia is ~ir e  sal .  id Iv  fr o :c n  an d  m i x e d
I,

P with snow , c ag e s  i t o  c lean ed  whenever needed or once a m o nt h .

C l e a n i ng  consi :;ts ‘H t emov m e  a ll snow f r om t h e  ~~i~ies ex c e p t

f o r  f r esh  si ’ s~ v-’ p r ~~\ led -~~~~ ‘s so u r c e  of  L u i n k i ng  w a t e r .  4

P F re s h  h ay  f o r  she  i t  or h o uses  i s r ep  la ced a t eac h ~~ I e at ’s  i ne .

The a v i a ry  is c L e a n e d  in  a i i  season . s  w h e n  i-iecossa i:v . The

An ima l. F a ci l i ty  Su O er v i s or  is r e s p o n s i b l e  (or  makine the

leo n ~-; ions c o n cer n  i r ig cage cle a n  ing schedules .

. 2 . 3  I - l a n - inc  Man ’sn ’sa I t ;  — The p o l a r  h ear  cages ar o  cleaned

at  I c a s t  week Lv , or  more  f r e q u e n t  ly  i t  needed  . D’sir i r i g  w i n  t o t

m o n t h s  when  t e m p er a  tu  ‘s e t ;  i r e  be low fr e er  i n g  , c lean  ing  i n —

c ludes  rcmov-i I a was to mater ia I , ti n ea t e n  t cod , and c h a ng  i i

ho ca g e h ay  . f lu r i ng  th e  w i  rm m on t h s  , i n  a d t li  t ion a t ho
4

- ‘sh ove , t r io  c i ’ ; e iloars and b~i rs  ar e  sc r u b b e d  on ‘s w e e k ! ’ .

b i s i s.  W i L ~~t’ in  t l ie  t a n k s  is  n i t  or ’ ’d c c t ’ s L i n t ’ s o i i s i v  and

‘h ’ s n t e ~i w h e n  needed .

h.  ~. 0 1- a c L i n t y  I n s r ~e ct i o n s :

. 3 . 1  D I l l y  — ‘rhe A n i m a l de sea r~’h I - ’ ’ s c i  I ‘ s t y  S u p e rv i s or  is

expec t ‘ 1  o con d u c t  - in  i n s p e c t  ion  at  I l i t ’ i c ’s  lit i. os o f  t l ie

‘s e t  1 t ion ;  an e i d ’ s  work day. Pact’s an i n t a  1 i t ’ s  the cal any i t ;

-

~
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• observed and its condition and state of health are noted .

Any occurrences of injury or sickness arc- repor ted to the

Resi d~ent V e t e r i n a r i a n .  All cages should have some (but not

excessive amounts) of uneaten food just prior to feeding .

~1ater in all cages should also be adequate at all times.

During the inspection , cleanliness of cages ar-id the grounds

surrounding the cages will also be observed and substandard

condi t ions  brought  to the attention of the Anime l Facility

Caretakers for correction. The ARF Supervisor w- 11 also con-

duct a lock inspection to check that all cages are locked

just prior to q u i t t i n g  t ime .

6.3.2 Irregular inspections will be conducted periodically

by the Assistant Director for Science , the Science Coordinator ,

and/or the Resident Veterinarian. Observations during in-

spectior t s wi l l  be similar to those discussed in Daily Inspec-
P

tions. Any discrepancies observed will be reported to the

ARF Supervisor.

6 . 4 . 0  Seasonal Main tenance  P ro j ec t s :
P

6.4.1 Snow Removal From Cages and Grounds - During win-

ter , removal of snow as soon a f t e r  storms as possible is

required . NARL s t a f f  members , especially heavy equipment
P

operators and laborers , are used to assist Anima l Facility

personnel in these endeavors . Snow depths in all cages ,

other than Arctic fox , are not allowed to exceed an average

depth of 0.5 meters  th roughou t  the cage. Grea te r  snow dep ths

50
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are al lowed in fox cages bec ause of these a n i m a l s ’ a b i l i t y  to

di g extensive dens.

6 . 4 . 2  C a n v a s  C o ver i n g  On Cages — Ou t s i d e  caecs  a r c  cove red

with canvas during winter months to control t h e  a c c u m u l a t i o n

of snow in t h e  caqos . Canvas is placed on ca ’ses immediately

after freeze—up in the fall and is removed in t he  s p r i na  as

soon as thaw begins. Timina is c r i ti c a l .  I t -  has been found

t h a t  l eav i ng  a s i x — i n c h  cap  be tween  the  t on  - i t - i d  b o t t o m  can va s

panels allows sonic snow to en t e r  c~i~t c s  b i t t  w i t h i n  t o l e r a b l e

l i m i t s .

6.4.3 Movement of Ca~:es — C u t s  ide caces for wolverine , and

some fox  a re  c o n s t r u c t e d  so that w a s t e  material falls from

the cage in to the na tur al cr~i’ael pads  b e n e a t h  t h e  cages. I t

is necessary  to move the cocos two or  t h re e  t i m e s  L i u r i r -’sct t h e

summer mon ths and remove contaminated ,travel and replace i t

wi th f r e s h  g r a v e l .  ~ormal1y, th i s  p rocedure  is do ne as soon

a f t e r  thaw as poss ib le , aga i i ’s  in  late July/early August , and

Ju s t  p r i o r  to f r e e z e — u p .  Cages ar e  moved mar c  often i f  no —

qu ired . Every  few y ear s , caaos  a r c ’  r e l o c a t e d  wi th i n  t h e  ani-

mal  co lony  area  to facilitate area c l e a n l in e s s .

6.5.0 Irregular ~laintenance Projects :

• 6 . 5 . 1  Caqe P epai r  — At any  t ime t h a t  damage  to a cage  is

observed d u r i n g  a do i l y  i n spec t i on , r e p a i r s  a r c  i n i ti a t e d .

A n i m a l s  a rc  isola ted f r o m  the dama ged a r e a  or ar e  moved to

ano t h e r  co ac .  The ARF S u p e r v i s o r  i n i t i a t e s  a ~ o rk  O rd e r  an d

r e q u e s t s  the  s e r v i c e s  of qua 1 if ied porso’s’sne 1 a con t o c t  t h e

51
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damage.
P

6 . 5 . 2  B u i l d i ng  and Coac P a i n t i n g  - The 0 & ~l C o n t r a c t o r

is responsib le  fo r  pain t ing a l l  bu i ld ings  -it the N A R L . A l l

building s are pain ted once every three years , inside and ou t .

The bars of bear cages are p a i n t e d  at least that often , ar mo r e

frequently if required . Paint is not required on any of t h e

other cages.
P

6 . 5 . 3  ‘!a~~- ’r Irt ro~’ement Pr o~~ects — A num ber of major i m n r o v e —

ments h av o  beet ’s im u l e m e nt e d  in t h e  A n i ma l F a c i l  t tv , a n d  s i m i lar

p r o j e cts ire  ai’st~ c~ not ed. I t  is one of the primary responsi—

bi l i t ies of  the Anima l fitili ration Committee to initiate these

s u g g e s t i o n s ,  howe ’•er , iceas are  so l i c ited fr o 1~’s all pers ons

associated with t h e  N A R L  or the Animal Facility , especially

from the research scientists utilizinq the Facility . Once an

improvement project has been accepted as a desirable improve-

O 
ment by the Animal Utilization Committee , it is the  responsi-

bility of the Assistant D i r e c t o r  f o r  Sc ience  to seek the

necessary funds from the Office of Na”al Research , or other

• funding agencies. Once funding h a s been secur ed , l-~’ork  Or ders

are  p repa red by the ARF S u p e r v i s o r  fo r  p r o j e c t  i m pl e m e n t a t i o n .

6 . 6 . 0  A c q u i s i t i o n  of N ew A n i m a l s  — P r i n c i p a l  I t ’s v cs t i~i a to rs

• w i l l  consul t  wi th the  A n i m a l  U t i l i z a t i o n  C o m m i t t e e  i f  it  be-

come s evi d e n t  t h a t  a p a r t i c u la r  r e s e a r c h  r c ’i in ’se t ’s  r o q u ir e s

animals not then maintained by the Anima l Facility. If it

• can be shown by the P r i n c i p a l I n v e s t i a a t o r  that no s a t i s f a c to r y

alterna tive data acquisition method exists , t he  Committee cat’s

52
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p request authorization to acquire more animals from the Director.

The methods of acquisition shall include: a) initiation of

a breeding program utilizing resident animals , b) utilization

P of Barrow area native trappers for a fee to secure animals , c)

sending the Principal Investigator and/or N ARL s t a f f  members

into the field on trapping expeditions , or d) other such ap-

P p r o p r i a t e  methods.

6.7.0 Supply and Equipment Procurement — Authorized projects

utilizing the Animal Facility will be able to use the sup~ li’~s

and equipment maintained by the NARL in the Main Laboratory .

Requests for such materials are submitted to the Stockroom Man-

ager . Those projects requiring special or ex tens ive  q u a n t i t i e s  
-

$ of equipment or supplies must submit their requests to the

Ass i s t an t  Director  for Science at least three mon ths in advance

of intended use , or bring their own . Those projects authorized
p 

to utilize the NARL facilities on a reimbursable basis will be

required to pay for such orders . All equipment and supplies -

by the Laboratory are the property of the U. S. Navy and are -

kept on the U n i v e r s i t y  of Alaska  Inven to ry .

6 . 8 . 0  Work Order Initiation - An investigato r r e q u i r i n g

the use of any NARL personnel , including Anima l Facility staff ,

support shops , or technician assistance, submits a request for

services to the Anima l Facility Supervisor or Science Coordina-

tor or A s s i s t a n t  Director fo r  Science.  The Science Technic ians
-
S
I

and Research Aides provide investigators with assistance in data

-I ~t
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collection and preliminary analysis. The Project Support

Shop is a wood and metal shop that  can f a b r i c a t e  such items

as marking stakes , packing boxes , f i e ld  wan igans , va r i ab le

speed wind tunnels , and the like. The Field Project Support

Services provide investigators with laborers , vehicle drivers ,

and field guides .

6.9.0 Purchase Order Initiation - Those projects requiring 
- -

supplies and equipment not in stock at the NARL can request

the Laboratory to make purchases for them . Reimbursable pro-

• jects will be expected to pay for these purchases. Nonreimburs- -

able project requests will be authorized if funds are available. S

For all items that cannot be purchased locally , at least three

months lead time should be allowed for the order to be processed

and delivered to the Laboratory . 
S

6.10.0 Disposal of Animals From the Facility - ~ s a general

rule , the Faci l i ty  wi l l  not support any animal for which there

are no research requirements . Indiv iduals  will be eliminated

from the colony if research interest in tha t  species declines 
-

due to the termination of a project. The species can easily be

replaced should interest redevelop . The Anima l Utilization

Committee will pick one of the fo l lowing procedures wi th which

P to dispose of animals.

6.10.1  Release — The most preferred method of disposal will

be to release the anima l , e i ther  close to the area from which

P it was procured , or in optima l h a b i t a t .  Decis ion to re lease

wi l l  be based on the animal’s chances of surv iva l  if released .
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Alternate methods of disposal will be used if it is felt that

the animal in question is too old or too inexperienced (i.e.,

was born in the colony)  to be released , or if condi t ions  in the

environment do not wa r r an t  release ( i . e . ,  the h a b i t a t  is a l ready

overpopulated with that species).

6.10.2 Transfer — If the animal cannot be released , the next

most preferred method of disposal will be to transfer the animal

to another institution , such as a zoo or another research lab-

oratory . Any i n s t i t u t i o n  w i s h i n g  to receive an imals  f rom the

NARL must be able to document that their facilities for holdino 
S

and caring for the animal are adequate.

6 . 1 0 . 3  Terminat ion — Those animals  that cannot be released

of transferred will be terminated . If it becomes necessary to

te rminate, the most humane method possible w i l l  be used under

the direction of the Resident Veterinarian . Prior to termin-

• at ion , the Anima l Utilization Committee will a t t empt  to locate

a project requiring terminal animals.

7 . 0 . 0  Records: The fo l l owing  records are maintained by the Anima l

• Facility :

7 . 1. 0  Records submit ted by Inves t iga to r s .

7.1.1 Proposed Experimental Work Involving Animals - This

form is sent to each investigator as soon as the MARL becomes

aware tha t  a p ro jec t  intends to u t i l i z e  the f a c i l i t i e s  of the

Animal Fac i l i t y .  The invest igator records enough p e r t i n e n t

information on this form so that the Anima l Facility Supervisor

can plan for the investigation and integra te the study with

p
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other an imal  colony a c t i v i t i e s  and s tudies .  The ma jo r  in forma-

tion requested includes anticipated surgery and postoperative

care, species and numbers of animals required , maintenance

equipment required , special diets or treatment , and any other

special instructions.

7 . 1 . 2  Da i ly  E x p e r i m e n ta l  Agenda - This  form is to be sub-

m i t ted to the Anima l Facility Supervisor the day before an

experiment involving an animal of the colony is to occur .  I t s

purpose is to a ler t  the Anima l F a c i l i t y  s t a f f  of in tended  anima l

use. Information indicated on the  f o r m  inc ludes  the date  of

use , time when animals  are expected in the Labora tory , t imes

when drugs should be given and approximate time when post-

use treatment should begin. A separate agenda sh ou ld be pre-

pared for each animal to be used .

7.1.3 Animal Facility Usage Report - Information for this

fo rm is gathered dur ing  an experiment , and records of the

procedures used on an animal , i.e., drug dosages, time of

experimental applications , etc., and the animal’ s reaction

to those procedures.

7.1.4 Drug Usage Report - This f o r m  ch ron i c l e s  the exper-

imental  admin is t ra t ion  of all  drugs on an imal s  at the F a c i l i t y

Drugs administered for routine anesthesia or sickness or

i n j u r y  t r ea tmen t  are not inc luded . The fo rm ind ica tes  the date ,

t ime of a d m i n i s t r a t i o n , name of drug , concen t r a t i on  and dosage , S

intended effect , and a chronology of effects until full recovery .

7 . 2 . 0  D a i l y  Records - The following records are kept by
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the Animal Facility staff:

7.2.1 Daily Log - This form is essentially a check sheet

the function of which is to insure that essential maintenance

functions are performed . As each species is fed and watered ,

the species is checked off on the form . Other chores , i.e.,

cage cleaning , floor sweeping , and lock checks are also in-

dicated. General health of animals , anima l usage by invest-

igators , and o ther  obse rva t ions  are also recorded.

7 . 2 . 2  Dai ly  Diet  Record — This form is used to record

the da i ly  amounts  of food g iven to each a n imal or commun al

cage , and is kept on all spec ies , except microtine rodents and

mice. The number of animals in the cage , the amount of fo od -

left in the cage prior to feeding , the amount provided and

the type of food are indicated.

7 . 2 . 3  Daily S t a f f  Timesheet — This form is ma in t a ined  by

the Anima l F a c i l i t y  Superv i so r .  The number  of hours  each

staff member works each day is recorded . At the end of the

week , each staff member signs the sheet , and it is turned

in to the Payroll Department for processing. ‘“I

7.3.0 Records Kept on Individual Animals:

7 . 3 . 1  Chronological  Record — This is the main record kept

on each individual animal. On this form , all proced ures do ne

on , activities occurring to , and ob se rva t ion s made on each S

animal  are recorded . E x p e r i m e n t a l  participation , r e p r o d u c t i v e  
-

activity , body we igh t s , food consumption (if obse rved)  , injury ,
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sickness , and anecdotal observations are included in chronoloa—

ical order.

7.3.2 Body Weight Records - Whenever body weights  are  taken ,

they are noted on t h i s  special fo rm , in add i t ion  to the chrono-

logical record , since body weight and particularly sudden changes

in body weight are an indication of state of health.

7.3.3 Reproductive History — This information is also taken

from the Chronological Record . All births , matings , litter

sizes , and similar data are recorded .

7.3.4 Necropsy Report — This form is prepared on each anima l

(except  rodents)  tha t  dies in the colony by the Resident Vet- 
-

erinarian and the responsible investigator , if any . Both an

internal and an external examination are performed , tissues

are cultured , if required , and complete diagnosis is conducted.

7.3.5 Injury and Sickness Tratment Log — This form de ta i l s

the treatment afforded all sick or injured animals. The nature

of the sickness or injury , type , dosage and scheduling of all

drugs administered , diet provided , and special caging requ i red

are indicated.

7 . 4 . 0  Misce l laneous  Forms : F i sh  and Other  Meat  Sh ipmen t s  —

This form records the purchase of fish and other meat from local

sources. It shows the kind and amount of purchase , and the

person providing . The form serves an an inventory control

form .
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ANIMA L COLONY POPULATION

The p o p u l a t i o n  of the a n i m a l  colony var ies  througho u t the
year , depending upon research needs. Generally, however ,
the species pupulations fall within the ranges given below :

Large Anima l Species Population

Wolves  1 9 — 2 5

Arctic Fox 5—1 0

Wolver ines  3

Polar Bear 1 — 2

Bird  Species

Arctic Snowy Owl 2

Arctic Raven 5-7

Small Animal Species S

Lemmings and Vole 20-80

Ground Squir re l  10-20

Weasels 2—10

White Mice 30—50

Rabbits 10

Marmots  5 -20

Seals 0 — 5
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P R O P O S A L
TO

~~ ICE OF N A V A L  R E S E A R C H  *

FIRST I N T E R N A T I O N A L  SYMP OSIUM ON ARCT IC M Y C O L O G Y

Code Name: FISAM

N A R L  Project No.: 79028 Account No .

Principal Investigator: Dr. Gary A. Laursen
SS # 531—38—8205
Assistant Dire ctor for S cience

Total Cost: $33,560

Dur atin n: FY— 8 0

Date of Proposal: TBA

Gary A. Laursen John J. K elLey
Assistant Director for Scr~.ence Technical Director
Naval Arc th Research Laboratory Naval Arctic Research La boratory
U niversity of Alaska U niversity of Alaska
Barrow , Alaska 99723 Barrow , Alaska
Phone: (907) 852—6588/7333/3833 Phone: (907) 852— 7333/6588
Date:

_________________________ Date:
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

K eith B. Mathe r Anthony Sd Frol
Vice Chance llo r for Research Director , Adninlstra d.v e Serv ices

and Advanced Stud y U niversit y of Alaska
U niversity of Alaska F airbanks , Alaska 99701
Fa ir banks , Alaska 99701
Phone: (907) 479—7 3k 4 Phone: (907) 479—7340
Date:

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Date:

I

Michael E. Srovn , L C D R / U S L ~
CO /N A R L
Barro w , Alaska 99723
Phone: (907) 832—4966

* Date :
__________________________
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F Y — 7 9  J un e  I n f o r m a l  discussions with Europe an eyco1o gi~ ts
on potential fo r  Firs t  I n t e rn a t i o na l  S y m p o s i u m
Arctic Myco logy  ( F I S A M )

Jul y Le t t e r s  of In t e n t  to notif y potential c o n t r i b u t o r s
Academic  P ress a p p r o a c h  for  v o l u m e  publ icat i on

A u g u st Ident if y fund ing source (See p roposed  B u d g e t )
Proposal Comp letion

September Secure funding for F Y — 8 0

F Y — 8 0  O ctober L e t t e r s  of in vitation to contr ib utors  on p u r p o s e
ari d in t e n t  of S y m p o s i u m -1

~ o v e m b e r P r o d u c e  final partici p a n t  list
Call fo r  P a p e r s

D e c e m b e r  Establish final Meeting A genda

January Initiate Travel Arrangements
R e q u e st Abst rac ts

March Assemble Abstracts

May C o m p lete Meeting p lans
M ail Abs t r ac t  C o m p e n d i u m to all Particip a n t s

Jul y Assemble  pape r s  fo r  S y m p o s i u m H a n d o u t

A u g ust Meetin g

S e p t e m b e r  C o m p lete E ditorial Rev ie w

FY—dI O ctober Send Copy to Publisher

~o v e m b e r / D e c e m b e r  Publicatio n Distribution
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to the issuing officer prior to acait~1ishing the purpose authorized herein .

D. Authorized to hold and possess five (5) live Snowy owls for research.
E. Authorized to ocilect not nore than ~~~ (2) specin~ns of the various species of

migratory birds occurring in the Barrow area. All specii~~ns coflected are to be
deposited at the University of Alaska Museun , Fairbanks , Alaska.

F. All dead migratory birds salvaged are to be retained at the Naval Arctic Research
Laboratory Vertebrate Museun.

-~~. Carry this permit whenever exercising its authority.
H. Does ~‘X)T authorize trespass on private property, nor areas selected for claim 

-

by Native corporations ’ and villages.
I. The authority granted by this pe~~it is invalid until like authority has been

granted by the Alaska DepartnEnt of Fish and G~~~, in the foDn of a written
permit. Contact Director of Gane, Subport Building , JurEau , Alaska 99801.

S s - t ~~-4 A L  
- - :‘.‘~~ i -  J9~ A M Q  AIiT$OP ~~~-~ T CN1~ C~~~Q~~V &R ~~E ~~~~~~ I~’L ,Y~~~

fl~~~? M  -~~~~I~~~~~~. U ’ 9 ”  A report-’nust be provided tl~e~~ ~~~~~~~~~~~~~~~~~~~~~~ U. S . :
Fi~th and Wildlife Service, 1011. East Thdàr ~ *d, Anct~ rage, Alaska 99503 , by
January 10 of each year. ‘11~~ report - n.asb.b~~-8u~ ttitted on a Form 3-430A , supolied by -

the U. S. Fish and Wild.1J.fe Service.

_ _ _  ~~~ ~~~~~~ j~~~~T~Nr SPErIAL AcE~r-IN-GiA~~~ ~anuar~ 3l~ 1979
ts\R~~ (IL }WD

ORIGINAL 
~~~~~~~ FBX LE; ~~ 4E LE; ~~~~ t.E; ~~~ W~~~1flt’I’I4 ~~~~~ ; ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ P,,nui, ~~ C” s~I ~V74 6~ 4-~ 4~
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_ _ _ _ _  8TATE OF
~~~~~~~~~ ALASKA DEPARTMENT OF FIIH AND QAM E

_____  
JUNCAU , A L.AIKA

P E R M I T
to

TAK E -0 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

p ~~~~ SS E SS
- ~ AL EVE 0 MA?*1ALS 

S

Q
ri ~~~~~~~~~~~~~~~~~~~~ 

—

E;(PORT FROM ALASKA

• FOf ~ SC~. r N T I F I C , EDUCATIO NAL , OR PROPAGATIVE PURPOSES , as described b elow .

• S — S  —,- o:i~~~ ij ~~’~ 19~9 xp res Decomber 3L 19,9

~e r n i t  Nc , 79—7 9 Au tho r i z ing  fl~~~ 
I;~~ry A . Laursen. Asst. Director for Scienc

of 
-— 

Naval .\rctic Research Laboratorv~ 3arr~~ Alaska 997~ 3

~e p r esent l f l g  bane S

Ic ~unduct. the toliow ing described activ ities , SUBJECT TO THE CONDITIONS . EXCEPTI ONS ,
A~%l) RE STRI cTIONS EXPRESSED HEREON AND ON THE REVERSE SIDE HEREOF , in accordanc e wi th
the ~F t.h and Game Code of Ala sk a ” (Chapter 94 , SLA 1959) :

A u t h o r i t y  is granted to  take , possess, hold alive and export arctic m~~unals

~i.e ., tundra voles , lemmings , arctic ground squirrels , arctic foxes and )

narrnots ’
~ in n~unbers nor to exceed those necessar y to conduct research progra m s

supported by the NARL . Authorit y is further granted to m a i n ta i n  populations of
~~~~ arctic wolves , 15 arctic red foxes, ~ wolverines , and 1 polar bear . S

Cont . 
N~T ~~ L~ W PERE GR INE FALC~ N , ALEUT Y AN ‘ANADA ~~~~~~ EA~ LE~ 

I~~ THEIR E’~-~~.

:NIS ~-~ R N l r  MUST SE CARRIED BY TUE PERM ITTEE WHEN OPERAT ING THEREUNDER and be exhibited
~ an y  p’ r-~I)n au thorized to enforce s t a t e  or federa l laws who requests to see it. This

;‘erm1~ is c io ntr a nsferab le , and will be revoked , or renewa l dented by the Commissioner
- t  r 15~ .~nd ~~~~ i f  the pe rm itte e violates any of Its conditions , exceptions or res tric—

- ons. . . rcdele gat1on ~~ __authority nay he allowed under thi s permtt.

~ ~LT.\~~.~~t: S1” PORT . inc ludi ng numbers , species , d a te- , and dtspo~ ition of each speci men;
t I C  d B . t I 5  ~c1d plac es coU ected , the ir sex , age and rreedi ng condit ion , lengths and

-~ ~~igh ts of fish , and weights of birds and manmal s SHALL BE SUBMITTED WITH RETURN OF THIS
PER M IT . I ~~H IN 10 DAY S AFrE R ITS EXP I RAT ION DATE. Permits will not be renewed until such
report l ’ a q  be en received by the Commissioner.

ALASKA DEPARTM E NT OF FISH AND CAN E

_ _ _  

-

S p Ronald 0. Skoog
- - •~ I i y . . ~’to~~ ~y’.CotnmissLoner or Authorized R epr saen t a tive

ê4
l)

•i i  

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



~

$

~

I _ _ _ _

I s i t t ~U ~
- Lr~~.m1stances are any add it jona l ig ~ame an im al s  to  he 1c !ui red -~r

~ t :~s~ o r r e d  ~ i t h ou t  f i r s t  ob t a  i i t ing  an amended pc r’ilt froi- the  l~~ ir t ~ t-nt  o f
~ i s t  and (;dme .

~ut h o r~ t v  ma -  be del egat ed by p erm itte e to indiv iduals under his supervision .
uc h ic ’~-c a t i o n must be in A r i t i n g  with a copy to this o f f i c e  prior  to beginning
~u11ccting a c t i v i t ies.
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- S~~S :  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~

ØTAT E OF ALASKA

~~~~~~~~~ ALASKA DEPARTMENT OF FISH AND (3AM E

JUNEAU , ALASKA

P E R M I T
to -

TAKE 
• Q BIRD S OR THEIR EGGS

~~~ PO SSES S
HOLD ALIVE

Q W~~~ X~~t~ tA~~

8 xrct1r~x*~ARxA
W~~~~~U~1C~1LAUA 0 ~~~~~~~~~~~~~~~~~~~~

FOR SCiENTIFIC , EDUCAT IONAL. OR PROPAGATIVE PURPOSES , as described below .

lseu .d March  12 , 19 79 Expires ~~~r~ mh~ r ~1 ,~J~~7g 
S

~‘ermt t No. 79—150 Authorizing Dr. Ga~y Laursen_ Ac~~t fl1r.~ct~ ir f e i r ~“jenc~

of 
-

~~~~~~ ~aval Arctic Research Laboratory . Barrow . AlLaska 9~~723 S

Rep resent ing Same

lo ondu c t t h e tolloving described activities , SUBJECT TO THE CONDIT ION S. EXCEPTIONS .
AND RESTR ICTIONS EXP RESSED HEREON AND ON TUE REVERSE SIDE H EREOF , in accordance with

the “Fish and Game Code of Alaska” (Chapter 96, SLA 1959):
Authority is grant ed for the following activit ies:
1. Possess and held alive five (5) Snowy Owls for  research. S

2 .  Collect not more than t~~~ (2) specimens of the various species of migra&ory
birds occurring in the Barrow area.

3. Salvage dead migratory birds for research purposes.

Federal permit PRT 2—24 AX must be in oossession .
r9~~J r~~M l r  I ’OE~ NOT ALLOW PEREGR INE FALC ON , A LEUTIAN CANADA GOOSE , EAGLEi~ CR THF~R E~~~’ .

THI S I’ERIII T MUST BE CARRIED BY THE PERM ITIEE WHEN OPERATING THEREUNDER and be exhibit ed

to any pe -rson author i zed to enforce stats or federal laws who requests to see it. This

permit is nontransferable , and will be revoked , or renewal denied by the Commissioner

of Fish and Game if the perml ttee violates any of its conditions , exceptions or restric-

tions . N o rede lega tion of authority may be allowed under this permit.

A DETAILED REPORT, including numbers , species , da tes, and disposition of each specimen;
the  date s and places collected , their sex , age and breedin g condition , lengths and
weights CL fish , and vilght. of bird. and ma~~als SHALL BE SUBMITEED WITH RETURN OF THIS S

PERMIT WIT H IN 10 DAYS AFTER ITS EXPIRATION DATE. Permits will not be renewed until such

report has been r.c.ived by the Commissioner .

ALASRA DEPARTHENT OF FISH AND GAME

~~ 5 S ~~~~ I~ ~i rt’ctor Co~ sissLoner or Authorized Repres entati ve
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A B C 0 E

Marniots 0 31 0 31
Groun d hogs 0 11 0 11
Ground squirrels  0 30 0 30

S 
Wolverine s a 0 3
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