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woOdchucks were then subjected to acute cold stress (00C, 12 hou~~ ) .

~ Multiple tissue temperatures were monitored by means of implanted
thermocouples. Data have not yet been subjected to computerized
analysis , however visual inspection of the data reveals no obvious
difference between control and experimental groups. During co~~
exposure heart rate increased from 110-130 beats per minute to
the 140—170 range . Regional heterothermy is evident during cold
exposure with tissues vary ing by as much as 6°C withio an animal .
Of the monitored tissues axillary brown fat is nearly always the
warmest followed by anterior muscle , posterior muscle and the
subcutaneous areas. Studies are continuing in this area utiliz-
ing an increased volume of hibe rnation p1asma...~~~ —---—

~~

In line with continuing efforts to establish a self sustain—
ing colony of arctic rnarmots for use as experimental animals ,
long term body temperature studies were conducted. Two groups of
4 animals each were allowed to overwinter in artificial dens.
Body temperature was rnon~itorbd by means of imp lan ted temperature
sensitive radio transmitters . The animals seem to be cort~ una1
hibernators , as they enter and arouse from torpor as a group
rather than individual animals evidencing diffe rent hibernation
patterns. Such group behavior causes significant warming of the
air inside the dens during arousal from torpor. The monitoring
of den air temperature may be useful in monitoring the hiberna-
tion pattern of the group within the den , thereby negating the
use of implan ted transmitters .

Four young were born this year in one of the two dens.
During the past two winters a total of three groups hove over-
w i n t e r e d  w i t h  young be ing  p r o du c e d  in two of these groups. It
would  there fore  seem t h a t  these  a n im a l s  can be s u c c e s s f u l ly bred
in c a p t i v i t y, howeve r i t  remains  to be seen whe the r such repro-
ductive activity is sufficient to es tablish a self sustaining
colony .

‘~ (Ht ’ - I f .  O I l .  6 6 0 1

S E C U R I T Y  CL A S S I F I C A T I O R  OF T HIS P A G F W , ~ fl ~~ . Eof.~.d)
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Research  e f f o r t s  du r i n g  the  pas t  ~ -oar (A u g u s t  1, 1 9 7 7 —
Ju ly  31 , 1978) have been conduc ted  at the Naval Arctic Re—
search Laboratory in Barrow , Alaska. The w or k  has been con-
cerned primarily with s ix  p r o j e c t s  which  arc listed below
and then described in do Lci i 1 in subsequent pages of t his  rc-
port.

The overall objective of the studies h a s  been to inves-
ti gate the role of reg ional  he tero the r lr ;y  in the energy ba-
lance of selected a r c t i c  mammal s .  Those mammals  u t i l i z e d
include : the arc -t ic  marmo t (Marmota  b r ow er i )  the arct ic
ground squ i r r el (Spermop~’.i1us ~~~rr~~i)  , and the woodchuck
(N armota  monax)

Research E f f o r t_Au~~u~~t 1, 1 9 7 7 - J u ly  31, 197 8

Pro j ec t  I :  E st a b l i s hm e n t  c-f a se l f  su s t a i nin a  ar c  ic mar-
mot Co lony  at t I i t ;  N a v a l  A r c t i c  i-~csearc’h Lab or a t o r y

Project I I ;  A r c t i c  I ; a r n - ; t. Nodv  te ;:-er~~t ur e  and  h i b er n at i c - i c

~oattern stud y

Pic j ec t  I I I :  ThI .; in f l a o n c e  of  season ari d h i b e rn a t i o n  upon
the  ~ 1o ;d chL rrci~ t r y  of ar ar c t i c  mart u~ial  ( a c e t i c  :;rcac. d
s c u ir ~:e l )

P r o J e C t  I V :  i :C c - n ~~e to a c u t~ c ’01d stress - c-; i~~f l u a : ;c e c i  
- lasc a fcc r~ a hib ’c  ~ i a t i i g  00 on?

r - i o j c c t .  V: ~-ieintc: ance ed hoc Ith ~- a r - C of ai r t i c  ~:r eunc
s q u i L r e i s , ai C t t c  r n - r i - e t a  c u d  - -:ecc -~~:h uL ’ - ;S ~ep L  en
l d L O . t . At O I y  ( 0 ] 1 .1 t ~

1-roject VI : The cc1lecti~~n ~nd r ruscr viticr ; of ~i s su e s
from ingeci SCcI I ( P I I S L l  h i~~~ ide)  or t ie ’  ~~r up c a c s  of
p r e p a r i n g  a h i st u l o q i ca l  s t u d y  se’~.
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P F C J f CT  I

TITLE

~
‘stab1xshment  of a S~~1f Su s t a in i n g  A r c t i c  Narmot  Colony at t :~~

N a v a l  A r c t i c  hoae-a i nh Lab o r at .or y  (hAPL )

OBJECT.i VE

To e s t ab l i sh  a self  sustaining colony of arctic marmots
at NARL in order  to provide  a ready source  of these an imals
for  exper imenta l  purposes .

~ E THODS

A p p r o x im a t e l y  2 dozen a r c t i c  marmots  w or e  ava rl aoi e  b y
~n~1j çf 1977.  Seven of these were b orn  at NAPI d u r in g  the
spring of 1977. Five  marmots t r apped  by Eskimo hun te rs each
sul fered a compound fracture of a l e g .  The h e a l t h y  inarn ;cts
w e re  housed in artificial dens whi. ;h were connec ted  to large
wire cages . Such an arrangonc-at allowee for animal interac—
t~ cu end a ro :.scr iable  a p p r o x i m a t i o n  of t h e i r  na tural  don s t r u c —
t u r c - . The dens were en t e re d th r o u g h an e ct i n C n e e  t u n n e l  f r o m
the ‘‘i re cage.  Each  den cc-r~si o t e J of  a ‘box w i t h i n  a box ”
both con s t r u c t e d  of 1.9 cm thick p ly w o o d .  The ou ter  lc- c- x is
apprc~.i m&. t e J y  127 x 107 x 91 cm deep (outsi ’:’c di~ac ’usicr-.s)
Each has a h inge d l~~L .  The c u ter  ho ,~: c o nt a in s  a~~p r o x i m u t ely
~ cm of i n s u l a t ion  w i t h i n  it s  w a l l s .  ihc :  lon e r  box can be
removed from w i t h i n  the o ut e r  box to al l o w  f ar  dr y ing  ou t
ul accumula t ed  u r in e  and rno~~st~~re cofl :i C ! I S a t 0 0 0 .  The i nn er
box is a l so  l i ned  w i t h  h c n v v  a n u n c  ‘J irc  me sh L :  i i cv en t  the
a ni m a l s  from chc ’: i nq  t h r o u g h t h u  1 - .L ewa od. i: ach den  is pro--
‘- .1 OCU wi th tn er mo cc-up los f o r  th :  r n o n it o r l r i ! of nun  ni  r t e r n —
p er a tu r u n - .

I~I~SULTS

Two g rcuus  , each  of f c c) :  mi  rmots  , ;y~o OPill t a r~~J ~~ tir--
de n s .  One a du l t  ma le  was in each  u r c e p  . :u:  cc ~ng

~~~~~~~ — -~~~~~~ 
- 

~~~~~
- -

~~~~
— -—— ~~~~~~~~~~~~~~~~



r ~~~~~~
_.ii~J ~~~T T~~ ~~~:i -

— 3 -

born in one don and are p r es en t ly  gr o W l n g  i - e l i.  i )u r i r : q  t :r-~e
past two winters a to ta l  of t h r ee groups have cc:: rwintere-1
w i t h  y o u n g  b e i n g  produced in two of these  rj rou ~~s . I t . w o u L d
t her e fore  seem t h a t  these  animals ::ac- be s u c c e s s f ul l y
in u a t :- t jy j t y ,  howeve r i t  remains  no be seen w h o t h - .:r such repro—
duc t iv~ a c t i v i t y  is s u f f i c i en t  t o  e s ta b l ish  a u ’:’l f s n : t a i n —
inc  colony .

In l a t e  flay 1978 , 15 r~ar r e ts we rc- y J : iced L u ’ e t a c - r in the
la rge  cen t ra l  room in bui ~~ ing  4 4 8  c-f bARb . Ii.J s ruOm i s  ~~~.

Ia l ong ,  4 . 0  ii w i d e  and 2 .  4 m h t q ; : .  S es i - ’ h~ o~l n i  - v’ rs tIu -
leer and nes t  b oxes  23 CIII  w r d o  , N o p  a n- i  a 1 9 h )  -io ~ ~7 a a ud i t i o n  fc -u r  cocde- n “ t u n n e ls ” (61  :0 ;  ion::; , 2 f r e  :~~ du an d

h i g h )  are provica d as the  a n ima l s  seek soma f o r  of cove r
whoa  d i s t u r b ed .  Food cons i s t s  of P u r i na  I n c  Ch :r- -: c ia
vegetables  (cabbage , d~~~~i C S ,  c a r r o t s)  . the a : . i i  cils h a c c~ ice-c
ve ry  wel l  on th i s  diet  ov~:r the p ast  2 y t a I s  e h < .  th y h u e ’
been at NARL . It  i s  i n t e r e s t i ng  to rxot: e t h a t  t~~c
w i l l  eat  the Purina hog thow while : l c  1e t i n r~ t i e ;  ~~~~~ ~n a  - 

Chow also p n -L d e d .  t h I s  is j u s t  t b . op~~es it:; of tn: seer.

~~ wc-odchucks .  In orde r to p r ev e nt  the a n i c- a l s  fr c :c
through the f loor  or i’.- a l ls , sh ee t  oc t a l has bee:: ~ed toth e  w a l l s  ex ter e i inu  upw~~r-d L f c c ; -  the  f l o o r .  A tw o
f o o t  wide s t r ip  oi sheet  mc t ~l Lea  also b een ~ t t :ac i ;-  t:o th e
f l o o r  about  i t s  p e r i ph e ry .

t he  marmo t.s hav e  ~dj u s t ~~d ‘c rc’ ~:e i f  tc r i s  n o - i s l e  x
Sr tuat i -con du r i ng  J;o u ’ cia 1 J u ly  i, ~ t b  S n e r :  ij Oi r. -J L i t  t lu eec —
L i t S I C O  of int rc :speci  t i c  f i g h t i i .  

~~
. I t  w o u i — .I ;r e i a t h a t  g r oup

~auoor  h o u s i n g  of a rct i c  marmot :;  ire’; per sibl’:’. Tais  is
~.i1so (~~U .L LC d r f f c r e n t  fr ee r  w h i t :  L i c  L - e f l  cL e L r - ’ LJ  w i t h  P u n - i - —
C h e ck s , as they  a re  onl y ke p t  u i : - ’ : ’ - r  r u: ; in h:c :: housi : q cc i . —
er L iens  w i t h  g r - - a t  JL  f f i c u l u y .

-~~~~~~~~~ —— - - - - - —  
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PROJnC ’ I I I

TITLE

Arcti c Ma rmot Body Temperature an d  b r h er n a t io r :  P a t ter n  S tu d y

OBJECT I \T

To determine the body nc :n-cera ture  t h rou gh out  t he  h i  ee r r : a—
t r o n  cycle of arct i c marmots  housed in  a r t i  f i c ia l  den s .

METHODS

Three a r t i f i c i a l  dens were  u t i l i z e d .  They are ’ the same
as those described in the section de a l i n g  w i t h  th e  e s tab l i sh -
ment  of an a r c t i c  marmot co lony .  I n to  each of two dens wer e
placed 5 arctic marmots on November 1, 1977 .  I n t o  a t h i rd
den were p laced 4 hoary  marmots  (M a r m ot a  ca ll i g a ta)  . Each at
the 14 animals  had e a r l i e r  receiv~~c a temporatuiLe sensitive
radi o t r ansmi t t er p laced in to  i t s  p or i t o n e a l  c a v i ty .  Each can
w as ins trumented wi th thermocouples in order  to moni to r  den

t e m p e r a t u re . From N o v a i t h - e r  1, 1977 th rough  May , 1978 , body
t r ’r r p n r a t u r e  and den air  t empera tu re  we re moni tored  twice  each

Rt~ S ULTS

Of the 3 croups  c t  ar~i .maLs  , 1 u at -p  1: ci 3 r r : a s r ; t t r cr s
i:~~i ~u.n;Lici: ari d t ue ref-si-c their T1 -i~ La are of l i t t le  va lue
Ore ~ rcu 1:- of a r c t i c  roarmo t s -n e ne a rouw ef h o a r y  n.e smo- ts
~~~~ ~‘j cj ~~c d  s u f  L i  c c e ; it  d ot :  i-c det ’;rn ~ or t b - a t  t :;csr: an i ma l s
a p p ea r  to bce c~— ;: c an.- ;l hj be rn i-i t u ; a  ( so ’.- e r a i  u n h r r ~~1s h :b’ r n ao o
t c g~- tb r) , th e  t :ev tel;: r a te  P :  Loop- : ro ‘ r :  0- .: :. 11 be let-;
f r t - e : - r i n g  end t : c - t  L;u y n i pt  w e l i  nc the a r t i f i c i a l  c l e r s .

D u r i n g  the f ir s t row peel-c s i c  th e  h e n ; -  -dcc- an io: : l s  t-:: .-u
it ~’-.cr;r t h e e :  h o c . ’ L c- ~ ~ra t u t o - a n d  oh& :i rc a Ir  w e t h  r i o  czpoci ’ —
c at  s~~r . chr onieo~_ l e-n . L ’’ t i i ; t h i r d  ~-:c t - b ~- ; \- - -:c r , a

‘a s  r : j . . e n t  \-:~~~ r r i - :  t t: c - e i i i o ; L s  : - : i th~~n a J o t
~~~~ 1) 10 ( - a L r t .er  :r to - Lh ee: ,- i - .i ; - -~: ; a ;  ~~~e c ’t .  c~~ , ar t I n - ~ ~~~~

_ _ _ _ _ _ _ _  - - _ _ _  _____



loosely k n i t  group . D u r i ng  J :n rca~~v ad Y~~br  c i r y  ( tie ; t h i rd
and f o u r t h  months  in the cons)  t h e  a n i n al s  w i o h i . e a do: ; w er e
a c t in g  almost  as a u::i t L -  c I a i i f l a  t ra nc e  in to and - i r s -u n
f ro m  to rpor .  The n-er iods of t am er ‘-:a rc r :n girr -r  1:-o re f o u r
to ei ght  days wi. th bod y Le mp er a t 0 0 0 c  d’sr :::-g to er os r a n ;- in g
freic: 2 — 5 ° C ( Fi g s .  1 curd 2) . The c - c i t - L a ;  o f : :  ;:er iu- : is b ;t e ;c o a
L o u ts  of t o rpo r  P ur e  s ho r t  f e - l a g  l n — 2 -  :-n , . r s c. lern ;t : i i.  c 5
t ie  h ibu  rn c t~~on scarce r ricer ’ t o  ci c lo se , t O  i n :  c ; t i - .:-:. c-c ~ th e
p e r i ods  of t o r por  lessc i : :ri .

I t  is ap p ar ent  t h a t  a “ st - a -  ~s r o d ’  e e c - isa -~ f er n e sa ls
fre r : ;  to rpor  is n o t  u c i l  - sod Lv t :heso m c  c o t . .  Su ch  a
ye~ i~~g ” of  a r o u s a l  s ~~~~~~ so -ori ng ly cc.i low 05 :.- cc r: J r o e  to  be
atr ake w it i -j i n  t he  den at any  ;sivc ’r: t ime and e::ereov c c O i n i r a t e
hu~~t to keep the den w a r m ’ . Th i s  i.- - n o t  t I e  case , as the
an imals  act as a u n i t ” , ;c n t.e r:1 -; :r  ar c ;  c c r e . i s in e  fror :  torpor
toge the r  (Fi gs.  1 and  2 )  . By h a v ic i e  si c ’  i 1  day :: at a L imo
wi th  the den occupan ts  in r icep  t or p o r  t o c e t n o r , it: is not
s u r p r i s i n g  tact  den temc—r ;r a  ores u s e~ to v-a l l ieS c- - eli  he lot~’
i r c ez i n q  (Ta Lc- I c’ l , Fi g.  1)

On December 14 , two d o n s  ‘- ‘ore c-:: ce~ ’O in or Jet to r emove
an an imal  f r o m  each group who~~c t m a n s i c i t t c ’ r h a d  aease; 1 ‘.- ;u rk ing .
W e t h i n  a den , tb ’ f i v e  ani :r :. i l s  w e re  each c c i t : l c- ; n t  a “ Lo l l ”
an d in close c~ nt a~~t. w rt h  e a r l :  o t he r  w i t h  ta-ce b c i n q  above ass
o ther  th ree .  Ih iS ii S tumour ;  a L ’ ; r a  i~~ the  n e st  approx e roat ’ d y
6 em f r o m  an a n a : ; . c i  was  5°C w a i t ’ .. ‘en;  tJ ler r ao :- : ; :c ie  pro j e n t r : . cj
in f r o m  the roof of t ie es t chor d or  C a p  m x  Lte - ~ toe ~ v 25 cm
from the a n im a l s )  c-ca:: e -v ie c n c~ i c - i  — 1  ~h ’hi  - i t  ‘-arc ac i 1 aopecl r tL~ L ,
at t h ~ t ime the eon - - a s  o r - u n o ~l , t h or : was  at  le an ’: a 19°C
tn~:r s a l  u r a d ie n t  - o x t e r r i l a g  L b s _ - c d ;  L i c e  s t ra w  s ’ : r r o : :- : r ;L ag ‘L.a

Den ala t a c L o -  r i t u ì n  f o r  h -t b  th e  a rct i c  a: ;  r o u t  p
and the  ac~as~ :a- .j r r:;: t c ;ro u t ;  I i  a ; : o n t : i’ .’ r e - ’:: - .‘a lue  oL ).cc~s
t han  O~~C f ar  h r v a m b e r  t h : r - : : h  I ’  ( T U e  1) - / 5  c I t  a l a - i

c- r ee n j r .  7 able 1 the aa ;b c ln - : :L  t e r I : : - o r , :t t nc r  h r  : 0  b oa- -rebu s
t n ;a i -~i . A p r r  1 we:, cci  1 ha 1St. fr c t ;  c e -  -~OL t :c it -w i t h  I~ ’ o - :.e: ca i  u 2 S
of c . - p i - .~ \ im c te l -~’ . _ 2 Y C .

Ii ; order  t_ e a-a:j I’ij ;r ~ Lb: : ete c~:n c f  “ o r - c e: ’ i lbe- : n a : _ i c c c
i n  lao-eL de t ai l  cc co me t a; a : o ; : s - c L s  ‘‘as ;;;c :i~ tim-e m b aor :.mx-; L l~~77
th e i  u q i :  A p r i l  : 7 9 .  A:~~a p Ir te a r c e u s a l  was - l ’ I ; ; : - -~: us a ll
, a c i r e c l m ;  i. : ,~~ ’:, _ r: O I O U S C S 1 L C 4 C ; th c r  i s  c i ; ;te ’_ r e r i e - i  by  f .
t r y . ha i n c u r ’ l - t a ;  ar - . u aa l  .eis d~~f i r : c - ~ a eec i n u t uce i;: P1; ~~o;

‘ a:: t ic:  t- 1-.: e r r o r -  c c c  ,i P -i  a r  ;a r . ,c ’i  -dc ‘ t -  S n . .’ C e O :: .
‘1 1c c- n ’si-. u e r -  a ’ a n i t a - a l a  Lak i r: c a - ar t .  I n  a t :  j r a r - : - l tc ~ .r : - c ;s a l
-a . u l~ Lee’ : a t  a ~~ i c . , ; ;  L I lc.;s th an f l i t ;  V. L a )  a s t -n i  of

- 

: ‘
~ i,.: 

-~~ 
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animals  in the den.
Dur ing  t h i s  period (~fovembe r th rough  ;m~:-ril) arctic mar—

mots evidenced 15 complete c ir o a r n a l s  and 4 incomp lete  a r o u s u l s ,
while hoary marmcts evidenced 8 complete arousals and 15 in-
comple te arousals (Table 2) . Since the arctic marmo t group
more of ten acted as a “unit ” as regards entering torpor an ä
arousal , it  would indeed  seen: to  be a communal hibe r n a t o r .
The hoary  marmo t may be less i n c l i n e d  toward  communal  h i b e r —
n a t ron  as th is  g rou p ev idenced  a lmos t  twice  as m a n y  in complot t .-
cio- uua ls as cor ip ict e  a r o u s ai s- .

hi  th each a rousa l  f r o m  b ib :  ce a t f o n  icc an ani !eo± or tire
group , the den air  -t empera tu r e  wou ld  i nc r ea se .  A r c t i c  marmo t
complete arousal s resei tte d Lii la rge  i n c rea ses  in - .3.~~r r a i r  tot:: —
p cratu re (13 .0± 1.6°C , ~ ± S . D . )  ;-.J:ile i n com pl e t e  ar cusa l s  re--
suI ted in 6 .6 ± 2. 9°C increase in non a i r  t eemperaturo  ( F i g. 1
Table 2 ) . H o a r y  marmo t conip l~~tc a r o i;s e is  r e s u l t  in 8. ii ± 0 . 7 °C
inc rease  in der , a i r  t e m p e r a t u r e  w h i le  ic-coiTolete a rousa l s  r e su l t
in 4 . 8  .t 2 .  6 0:2 increase (T~~h 1c 2 )  . It  seems t h a t  don en:  te ar—
r er a tu ro  is a ra ther accura te r: f l o et i o n  of the p, n u c - ris at ion
s t a t u s  c-f the an imals  in the , i c n .  H ow ever , th is  :-cn thod is not
comp lete l y reliable in d i f f er o n  L i a t i ng  1 ”:: tm’ -en comp let e  arous--
ais and incomplete arousais . 

~~~~~—-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - _~~~~_ _
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P i-IOJLLT f I I

I i  TLL

The Ir . t .  luence of Sr c c a o a  e~~2. H i.b~: O I L :  or, I Tr:o r:  the  si-nob
Ch e m i s t ry  of ~-e: A r c t i c  -)antra ai ( l e c a i c  °: r aancc Squn  r r e i)

OBJE CTIVE

To d ut e rm e n e  t h e  o Of e c t  ( i f  a n y )  c f  ste in -o n curd i c i b a r n a —
tiori  on the blood chemi st c c  o~ a r:acc i den  t: a s . . ;t i c r  r i e r r e n i  (arc -
tic groun d sQu i rr e l)

:iIODS

LUo3 n c I t i ng  l a Augum. t 1 ~ 77 , a g: nr:~’ ot  arc  a: iJ . rca.- ;;: s: ;~ j
rels was bl e d at monthl y in te ra :1 :. . The -~r - c ’ o c i : s i s t s  - cf  at - —
c-r ox i r rat e  lv two ciorun a n i m al : .  . i l i c  a!: .ie’-a~ i t - n  t i - a c e r - a c  ir a - Je er s
at recta t e m r ~m - r  a t u r e .  a ; - r. c.- :-a r - f : - l ~ - ~~~~ 1. - i l L c f  tie- a n im a l s
c’.’ ,i ie f i a n u d  ir. t~ a la rJ ;er:- ~:n~ , i  ca -

- 
-
~~~

‘
~~~~ rac -, i) :-cr ;r :l- ;cr Lh r c’~~rii ’ acb ru ,a ra’ Ser u r r  5 5-p lu s ~c r c -  ‘ n o r - n sc  21 Li::- l i  are na— to the P - r i —

t~:r !‘a ’,~ r~ d.rm’.’ I~cs t l t ;a ;t e  f o r  I- ’. ‘; t e a l  ) ‘a: .;t : - ; r ;  c L .  ~ i s h i n - .~to;; , b . C .

Ci .. r ~ cc c:, eru S t i -c eve .  c . :  t - ca .: In ’  ‘~ S 9 Da r e r s :: ta r

~le .r u ;c h - as P t _ u : ,  1 . lit’- ; r - - h  ta hOi . t a: L c d  A r m - :  r : ; c t t L - s a c
‘eurl :r e Jar;uc:m’’ en-i J c;r ~-n of l - ’7:~ . t ’ r ; ± : : :  to:c -h ‘‘lv s-a aX t e r r a--
t :  one na ve v at  L e a ! 1  m a d e , mrs - i )  s. c::;: icr, ‘ rotc. h o t -  1: .1
pj l i  :: e :- :aminoh at taco  t ied , U ctc r : u ;~~’’ i n  L i . ;’ . a-

‘11_ is s t udy  n o n  ~:iac  1 0 ::! Ic - - :~c :-: : ’ e - i  ‘c ft .  ~h t : 1 ; : - .1;
seu~ miols w i t h  s’aL-s’’:iuic::t ;a~Ur i ’2 r e n d  P a ’ h i  - aL ’ .’r : ~

- 
- : r rt ic ’ n

in  tue  U r e - e rn a c u lu m ;  wi th sobs’ - - - c c cr: t f r - e st e r ,  n t  .s r : a :  :‘ : c r :
in c. ,::,.;.:eals. 1u rthi _-r - ccn :rca-::;t:; r - - .:~ ~c i i r c i  t:~ -~ . t -- -~ i LI:  care of co;’
s in  Oral Li tee. i 1 P-c roar tiorec- d a:; ~ er  of  P s-n ’ at -  

~ V.
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Eesponsa t.o Acute  C ci i  Str:.-e:-r as I n ± l ’ i c - ;r .:ed by Plasma
- 

F rom  ,t :;iberr - a t  1!5 ’7  -eccimal

To dete rmine the i r . f iu o n ’~:o of ~~ia s m a  trot .; h~~be m e et i n g
t :n i rna l s  uvon  the e x t ent  of reg ional hc;terot:hcnnv rcvidartce d

I b y an imals  suh ~~ecte 3 to acu te  ‘::ol’-c s L ’:-5ss.

Pb TI ‘0 DS

P la sma  war.  to h-c c r ; i i oc t c c U f r o m  su rr s e cr  :e-t iv’  and h i h u r —F n a tir ~g woodchucks . The ~~i a s ea  was f : -.en to be in f u s e : :  i r :  to
- ar c t i c  mar rnots , ‘-.- ‘h i ch  h ad  bc’~~re kep t .  it  r e—a m t iec r :or at u r e . I ;
- 

v . O S  es s e n ti al  th a t  t h e  r c ’a i m i c - n L  e rair r e t i s  no i  r e  ,~1ic . r’e d t n
become t o rp id .

A:iir ;:a l pmoe;.rrr raont a rob less r c i s ul tc ; )  i n  c c c - t ~ e r i o-, c s h
21L a .i .th y ma rmots heir::: avai  i . r b ie  tn ac t  as 5a C’j ~-i.Cnts.
~ e~~t- I -c of wo e- I - shuck s was  sc’rre”-’L aL m m — c r so th ey  were sal ectc:::
‘to l. a- a-cr ete the p l asma r ee l s -i on  La w i  t u i  f t c :  re -a saint s  a c t i ng  a:;
p1 arni e. -~o:. :rrs . hr .  for t r s ra a fe ly Li: - mc- a-. c e  not  ‘:r , n-scala cIc-csors
( r : a r :, ~. L ~~) c v ai lo b I .~ to allow f o r  t i r e c o l l o c t i - a n 01 s umme r
0 t1’.” -  p l a s ma .  S u r m .r :n -  -c c’ ~ve p- I -osm-e - ieee  r i r a t .  c c - : ch . .an  theI “ . . r h ’ : r n a f n c :.  L ’t r c e e r ”

TOte m ,a mn ;oc s  - p l e a s e :  C~ - r; c. r s)  -cu re horne d in s a : r c : e  ce;es
at  lea : : t em p e r a t u r e  , r e t  ii ca r la ’  N:: vrc; r.J .c i- ‘-‘chi c- :: t I ;o \ ;-.’u re p 1 ::~~r i
in t o  t e a t  h ib e  r u a c u l um  ( ‘7 °C)

~~~~~~~~~~~~~~~~~~~~~~~ 111C1 P ~~~ flLJ ~~~~~ P l one  ;‘ - c i  c c i  -
cc a ’ COl -  1cC p - : rr :ct ur c  I c s-a t r c c v ; ai e::~~m ;- ’ :- i-R I .: l t  hs :.l bee n

1: rt .~cp- h ib e  sect ion f ar  at: icc a:’ Ii I our  c o n se cot i -  n ie’c s . 11

r — ; r : t d  i;. rrc:- :- t a - J O L  cu;cel-~’ r: ; p ’n -e 1 t r a m  i ts  - a ’ ..’ c ~ i c a : ; ; : ;  tn:
h n L - e r r ;a cu l u n :  and  t c s~.m a i n c d  I;: iO r :m~i r n- r : : rnL - a n : - c - . ~~io n - s  Wee

or t aken  via  c a r uia c  p :.r ::-V nr: - c . ) - r c - e t h y  ~ i re he - .1
r a i m e t  was t e u c h a c i in it s  c-a s’ - ash-il  the L ’5O 5~,il o f b J ; ; a.d -ec s

I
L ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ 

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



:-;tc’ujc’c-d was a Ima- :i ; - : u [ ,  o r  90 c o c o a - I c  . ‘ I I : : : ;  I~0 ; - - C ar r 0  t i n - n
I l l i c i t iS f l t e C Stj S S a m V  i l l  c-rtja:c - ta ; I - : -  ‘ :e r f  r i :  tch a  :0 -  “ a c - L i - -
t m iq q ur ~ su b st a nc e  I :-; c— o n L r t i c e d  h r  Ii ‘x ’_ r c t ’ -r l i e
A t o ’t a 3  of 10 rae: r eaLs ‘-era: s amt ’i a- I in t h i s  c e e r ac’ r ‘.. i t - r
srcr p-ier rer;g in- l t i e : :  2 — 2 5  cc. T: . c -  L l . u ’a l  :-, , c ;  ca l l’  c to- - c .i n ta-
cola  f 5 0C) h c o n c r r i  : r s  zecl  scr i i c ’ :oc; s i b  i r ,r :eni  c - t o  ‘. ‘ ; . i . .c : -n’ei iso-n

c 1 i ri s  r fl L _  I c  a: I

i n r a-  then  c c : c L : i f e - s c i in a r : - f . ; i. -. r ’:r -ated ‘ .- er t r l f ’ c ~:: ( 7~~ :)
t h e  m i a sm a  :-; : n  th en p i:r .c o _ i cot s:  ‘zncln :c;f. :,n - l fL::: n _ c -  a
: . ra a s cr  ( — - l i t C) i : : t i l  U S C .  Ap5. rn :-. l r . --a L e i y 2 I c - u r n  pr co.a: Ico
i. t_~ i n~~es ic -n  i n t : c a r e c i ei ’.e e L  m a o  i t , Lh:- p 1 c m - n  5- ’ - .:;
icc a ;:)c a-:at or b a t h -:. it  a s  f c - . l t  t h a t  I i : - :  c o Ll e c t io n :  r e f
k : l c , O a !  -c:rcd s ccI s ’ : e :u :m: t  h e n d l i n e  c- fl fIn ; s- i.e. - - r Ic ; c r i t I c - a l c-b oh
: - c : r f ic : .: i ar  at _ f r -r at i o : ;  l ,~~i. n ; :  o c t 1 1  c c  ‘ie _ i i - - a t i n~ t i c :  i . c e:: .! c - lab---
ix:  Sit ae~’cj xcds at  c c m  d i st r u i . i . rc g f ile f -cr ::!;: re ri.:s ’ t _ .  i f l C O  -_c ’ T_ . L — -
Ic : c occ d , the blao:i ,-,nti Li a t i  t- l e n l e  ‘h o not -.,-s- .: .- -

p i~~sx ’ .. 1s t-acor n’;, l f lt O  th e  : t a - c  pleat r. - c o t .

I L- rr , in  o: h i h : e . xa L i o c ; P i n r , r ec hii u i : - i . a t s  (h ~. ‘ L ~~~~~:~~~ - J .  ‘ l i r e
a-.cc. :chcclcs Lh~~t \\‘, ‘i . ’ :  Lo h - cr t h e  : : a i S i e : cL S  o t .  -

pi~.sa a , r :n ‘cell ,  as t. h - ; ” t cea :  a - r e _ d r - Ic  : r . :h-o- L a  rc a: :- 1’;: _ r;l _. , n r;c —
. L - _i~, i ’. -’t.- t . h:il ’ -. l l r , .L i.’.eJ s c e i . ~ - .~~ , a - S ; ! : c a - S .  1:. - l . O ’~~ ’ 0_cO IS It’.

I: _~ -_ r t l  t t ~~~‘

at i-n-as, t c r c ;p c n a ou m c  ( t o  ;-r e --: a n  ‘ c c ’s n ::i’ : i i n : . c L i c : c i  ~~ - : 1 ’ . ; )
to r~ r St I_ Icr li: r n  -: en L en  L a ’ :  nr ~— - - i ’ I s r  ad a t  La: -  c . ~m~: c - ‘ 

-.

t a _ - r - m o - -iu c i : ,c  ~n :r- c c f  t e a m  oa-.’r h i i - ; r r . ‘ 3 :,:; ‘ : - ‘‘e r:
a c e_or’ S ’-e : ::cc ;-e  :o r b c  :,; n -e- . - :~ ccc , c-: m : . c . - l , ; r - : : : : - - -e fna - : r  a-.
C t : ;  1: c c-I  :: . .-c c .-;i c-n: . 1 h~ I. -c t o: ~. - -nr  a-. I t .  - :  t -  I L  , : a r c  ci a’ l i c e
ceo-_ s  i . c c r :  at  : - - c - n ,  L e ; : ; - : : r a f : t r c c , c f  ‘,- :SS t .1L- cs’ . - .- - 1 tO h-na sa:  f~~a:

e:; i r e lc ’  as cc o c r  ; i_ n c ~- : : ;g J a ’ ; . - : - r c . h: : :,. ,‘ ; :: ‘ . l : -  i a h c - ’ t t s -a - e ra —
l e g  v o  c t .  l I P _ c l 1- i . f:. ’h. . c t  a r t - n  t e r r a  c-ri - c l i t i l - ’ -  a arc;- ’::: a ;  t I c S
ran 15 ‘-c -a u I cc i c - _ c ‘ c r  crc  t crc ; IS I s- I ; :  f r ;  mc c, -- L i:; q a- I L i :  a 5:01; -o ‘:h ; cc  , - .~ so 1

t U r n  ::. - i ; ’: is  - ,~ L~ - ifl c , ’:: I , !  i c  c_a i r ; -  ‘ 5.

I II ’S rr  -i: ‘_ U - .~t . c - . n n :d - c-sor .,- i : . ~ uc c c  ‘.- ‘
~~~~

-
~ 2- . 2 c 1: a , 1. 0

1: c - i d- cr , ,,~~~~
- _ a 1~~~-~ 1 :cr e a - c . t : . r -i :- ’c i - : t - .; r. i c-b ~Li a I l ; i - ~h c co_c ; _ - —

f , , , 1_ n i - : G ’ .- l : c - a  c t - c - o r a L : ’  n c m a ~i.n ’ c c : - . , : : . ‘- - - n I  a’.::; ~li or-
c. - - , -Se t ;  a’ a c ;  lx  1 b 1~

) a - Sc _ s sc ~-rc - c  e ‘cci c L Ii c- - r I - c’ . I . Al so
s i  ~~v m  tied ‘ -5: ’; s ,‘. -cu ;;  - r : “ L - l ~ ct :  .1 “ ( ~ 1 ~:r I -c - - , a 8 o.n- - - i  r i - c

a )  . Id ,  to r - c r -t. fo e: C a - , t S  i n- : . i : ’.’r a f P ar : : a 1-. , ’ t - . .  : .  - se
:. i~ :

:
v i: ’ ’. a l  h i i i L: rr , c- . i t h  Ca; : m ’t- ’ s , - t S - O i ’ ? t c t l  c c I . i . c 2 — i l

r ~ ~~~~~ i_,_. re_ i  t A n ,,— ._ , ~~~ ‘

c_ cc a i r c c _ t i m  a l  ~- n - n - c  : : t C r a c_~ L v  cc , r : u c  - -~~p-l - - -

Sc - c c : .  I:; ~
- I - h .  L a c e . ,  L I - ’ r c - ~~;’- . ‘,-. .m. .~ i L ~ . 5 - - c ’ . L I  05
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bu lbs  t ro am approx imat e  1’; H Ab :. 5 Pr -c c’ a ;:) ; si - ar ’  - k..med lI .flg
mat er i a l  c o n s i s t e d,  o~ st i r-,- a~cd covc-r r ;cJ LI ; .;  f l o o r .  ‘I’ho n one —
h e r  ci cnr’ i i_ m a i s  so housed a’c ; n i. t - d  c u t f r o n :  r a i d  Ju l y 1e_ 77 to  ra id
Morn,, 1978 cave ca c1od 25 er-.ima I n .  Such a me te c ‘a of gra uc: i n c_ h o a r
1 ; O U - .Lt .q a l lowed  to- i c h a t  fec _ aiim ; :; curb  c-’ , : i tc ; m . v c a . ; a-dc _ ;  to he p r a -~vidod  W i t h  a r r r i ; a i i nux , c  c m  e f f o r t .  L’r c f o r a ; c r : s a t ’ l s -  Lii ’.; a-, -n c-r achuc Lc s
ree:cc_ aincc a m a L i c e ; ’  C o f l s t c r c t  i cr-: 1c’,’t ;- l of  f ;L c~h t_ : rc .-;. I’I:o i::
f u i i c~oi which ; Ldr .-y j n f l a . ctr’ ca tr ans c a - H  o L h , r ‘- -- ‘c rc  si~oe if . c _ c .cc rc t
ala: : ‘-l- tfdl L i . r : ’ :  o o : : su ;a i_ n g  t o- c - ; , - ~or ~~~~ ‘“ 111 1 - :rt ; ; - a

cn i r - a : - i  r~: d,c : r P r o je c t

I cc: ;: , - H _ : c - _ 1.l~_ ’c~j r ;r ;j c . -c; i: a n ; : L’ .’ L’~- c ’ - , , Las ’: 5.  

- i d  c - c o. )  I r a  idit: _ :- : p c - r :  so r a t  a t  t ics: 5S i ’ c-f ma e ‘-ca r ‘co - c- -c
t ’_ c :-i- :’L L ‘,:-_ - - - ke . A \:: ;rc ’ i ’ - :rcm c_ a ’; ~-.‘a r ~ n ;- - - s t ,je et_ j c _ C - c t  sc , -b a a !
Lace-ac. .-- ‘~c r : ,  - :. t ic : .. : na:~i ie I  ;ao ,:e- ::t. of the ic:I -L i ’ m  105’ s u n —
2 a - s a l l i  i c : o I , : . c ~~. A cn:c : ,; . [ , ,  — - ., ; _ : i .n ; , - r I _ ; b  I i i S O  t l ;a:  V t ’ : : ;  i r a - c
8 a S cc _ c a i m  a m  an  f .m - -a p 11 u : : ,n c c  a-s: :. , ía I u: - ; - i .  I c ’ :  vO in  c-R : a a ;

, ‘, ~ t t t  t : _  51 ’ ’s ‘ 1 1~~ C a ’ ’  1 c ‘ 4 :c 1 i
‘c ab. . 1.1’ c:: .cc .; c _ I  at  :r: caccn . te:eL’::r a f a r - -. - . I-h.:~ ”~ t’. :ha~:’ s I cr o :;- r t h e

I ~,i c t h c t i_  zr’a s i £ ic Le
a ‘or I.! ’.c~ r : c-acup-l e ;-: ( n c - p a - o r —  cC; !ts  U s:. : U . n  , a ach ‘-u c.~ : d’ s f m c ;  e oa t t : d

cc: 1 2 . 0 1  Ir e_ cs I i :  ii . ,asre f ter )  . ‘.b h r -  Li’::; rmi t e :n  i -ar r~1;e r-rn occc .r : - l a
c m -  - . e a t c a t i c _ _ r a  ‘.505:: : 1) t a n  I o t a  n>:i .linrr’ br :i, .-r -, l e t .  r a t .  ( h i ” ) ;

I t In .- ionq 1r~ ad or  cli ’s L!~I :‘cs; s : : :rn c lc  of L im o ;  a t .  a!1 : t b o c _-c l c rab
11:1,) ; Ia)  su l . cca t t~~r c - , :r r : ;  en t h e  I n t L  r a l  - a sp e a t t  of LI : - ; : t h o r a x ,

-r c_’ r;..ro :or :m,ct c : iv  4 cc: ca -u s a !  to LI - ca c i a ; :  t : c .r : ’u l  ~ASQ) ; 4 )  auo--
‘s ’ :L , mr - .;:Cr Un r i ght  f i . ;n k u r e a , n m c : - ’ : : m c n ; : L ” 1 ’~ 4 can c r s m r : i r c l La’ th i : :
pain t cf the  b i n  ( h a L l ’ ) ; 5)  mId l e t e : ’, a i . asp ec t  of the I c_ i c e p s
t - ~ aa. -z’is :ac.,-;cie o f th ic  r I c i c t  ic-a r ] .i. r c ci c- ( P h ) )

L~~’;. x ; :‘l~~cii:-n a t h : - r r n c .cc ’,,u m ’ l ’ a  21 Lir e  a c-h. ] I n :  ~ b t ’ — : -r-s ; c f a t ,
~ .~ l a”  15 r c , h_ L tOo ~ ~ , : +

U s 1 : c ~ f i :5; r . c_e_ 5 La: : :; si ens-  ~ s ; - s ”  ~1i  I 1 1 ira;; ) haet-:- 1. ;- ma lt: mcc c
I ac-a-sn S L it .  ‘.L h ; a  thern e-ceusid r i o -  ;s  i : i : ;c r , ’,. d id Le- f a n

t I s : u ’c _  Smr , c h is -n  La:: s a c _ c a - c r  - I at: is  I c r c .  U - .. r su Lu or ci c ma 1’ n-Ic
c c .  a:. :’ ‘cit ’s . ‘di: .:: i n c i s i o n  i t : ‘c i ’.-e_ - h o ~~o ,i .

I a  Lh ia :  0 - L t m : : 5  f o u r  i . i c s L : n : . -c’ ii f ir :  L i a r :  ‘- 0 - i c :  i c_ ;  a t t e a c l u  U
ha ’ a s t . r~ ’. r ’ . i c_ s f  solo;:: :  s - s t e r i u L  to cc - ‘ r i co ’ : . :c’ .’edl’... b. 
c r c  : ~,s : - -a  m _ l , r o : c .r 1, fr ; ’a  s k i m ;  ;cL ad ’ :c ’ i r  ..‘- ‘, i ,  1st’) h ; ’ ’ 5 - r i r e t r a  I
c c c - .  t i a r a  . n-’e~l n ’~ on L U - ,, cu t : ,  t o  bat t m - at : ‘e.c - - - ‘ cc ; , is :- - ‘.1 1-id
L h : .c . p ); t he s i-c_ sa c i::Lo t , o s i r _ i. e;; a. ‘h r t .’ ; c- ;; 1. ’ - ‘ f ’  I t _ ,j i, ‘ L i ; :
~- :a t a : :  it  l O o n  t i - s --i t ic- t h e  s i - c _ t n  - t i  - 5 $  c c i  c , t b - or:; h~~Ici1: _ ::
t he  L i ,  l :m - tu - ;5  s 1’. - i -n pc . a l t  r a n .  dr -c ! :  )Oil r r ;  f ~b c ’  cm . - -o r :~ ; :... - -ca r-:S
W e S  c _ - d S 5 L - ’ 1 S d  cut. -cm:i e’j ’. r a l ’ -  a_- p c a - , :;;,  o h  cc i s i r s ’  ne c - I l - ’ ,.mra - 
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a i ;a c u p ! :  t b~: sk in  ii; LOc uors~ t i  Lbc -r .-:a- i .: : y qj ’ .. -r ; . ‘h P ’ ’ ~i r c : , c : a i
‘d . c - S C O i f l  i i :_ i a ’ n i — ,i : r cc l  iv nec_ ps i  a t  r c a — mi ;  r c : .m :;pe r atn crc  . dt~~.; p c ’s—
c c _ s i  u t i c a ;  of 0 0 c _ c _ I t  am - m a c a l  t i , :.: i c - t c c -:. -. .i: ’ ; ; - ;u L r -  - .1 1. ’ - - ’ -  cc ;; , c r c i : ;  S c: —

ica? c ,rocedur ~_ s  , one f-s r that p l n :c.;~s - c 1:. f r , s i - ~- n cc_ ad ccc ’ s  Ot : i co r
f o r  the irnpl a n t  at ion  c-f t O o  ‘Icc,: ra :nc :c c)s l eo

Acu te  Cold Ex~~osure . Aj . p r ox i r r c~tc 1y ’i 8 h o ot s  a i h - : : -  t h e a -rae—
ecup le imp lan ra t ic -n  the c a-pc _ : c _ i  enamel was  r: :c’jc c ’ b to tha ’  cc- - c. - , :;
containi :a~ t he  control.]  c- cl tem po r e _ L u r e  b ox.  ‘i’h:c: tci ;erraecc- ’a~.’]
l eads  were corinc-cbc-c:i t:; a :‘ c- c o r d h i n g  c ot c o nt i o s ot e r  and t he
f iv e t i ssue  t c r c L .e r o t u r o s  neon! bore .: f or  the ::c:—;tr twc h o u r s
c-ch i l e  the ani  :aaIL ‘.r c-is expose-.i to room t ’ :rr pc r a  cc:re in  a r c _ l a m
to ob ta in  b a s e l in e  da ta  on uI’ s;: r a sncc - ld  a- t ress ’s ;] a nim a l .  At
t he -  end of th i s  two hour  p ’s r i a d  Lb ’s caged - a n i m a l  was a j u ic k la
p1~acecI in to  the e n m i t r o l L l e b  t-cc s .cp cr -a ,ture  ‘ir;-p cir .~ a c ,:c -~ic_ -t. exposed
to L- ’-5C f o r  L ic e  n e x t  12 h o u r s.  r O I l 3 W I t -:p this 12 1cc_cur period
cc _ f cold exposur:e  t I e  caged a n im a l  a-c at s removed f r o m  the  con-
t ro ll ea l  ae cr ] : c -r a tur e  a p p a r a t us ’  ct~:d -ac T~ai . n exposed to  room t -rn —

p e r r m t u r e -  a i r  f o r  La-ca hours . Tb’s r .o.a a i t o ri ng  pc-ri o-c ! t I ;c r e f ar c ;
cc-r ;sistc- -J of 16 hours. The fir st ‘a ’s  Lou c :- :  - i r e -  c a t  r ,_-cn , ~_ ‘:m
p e r ot. ar e , theta  12 h o u r s  at  0°C ca nal  t Ic ’s f a ra cci l L a - c  b oor s  aga in
a: :-:nOSc .1 to room tei ccpa:  rat:; a a- a lr  - 11. c m ;ic_ iJi  rc c.en to thc con—
1a1:coOuS e roc . iaor i . :- o- of t .nc~ f i v e - I_ i :-; :; Ca: texcp - - r a t u r e c , he .n .r t;
rate WOcc _ morn t o red  -a t 2 0  mac m a uL s ’ -  .r:~t e r ’,’, c ls thc . c- ;.:- ., i . -aut
ho or p~n m i c a .  Pa t a x  tu r i n  L,c : r i -  L ;h ts  or- .’;a.~- m :  c au , :  1 c c.  r c-c a t: b r u h o c .
~ ma-ri act avr ,~~l .c i ’ 1u  ‘tu r in ’s  t b :  ;:-:o - - e r a r c , c ’ m n t c n l ; er ica ’J .

At  the  oral ,:f U— ~ i i -  h o - m i - cc-coo r1.n~ sc t~ ~ 1 i-c-s i ir_ ; Lh e  . rc :
mc — ,: ? a cr e m a a ’ s L I - :e t i : : a - t .  ~icae the  f i ’ .-a th~c
S i , ; c c _~ e a ch  i ho ’rrn o ceup ic-  a- n ; — c ,L ’  i i c - I  -~i i i ;  c - - I ,a’Ec i,- i - - a si n a l e
au t o s :  ,- f i r m  t m a c t i c-n  on tI;’:. fret :-  a’s .; 0 ti -ic: a i r ~.-:ac :  - aeOc _ p I c
m : S u l t C _ : 15: ~.tS  i-

’.:I- O’ ..’ c .i

‘l i ce 16 h o u r  c ;- :r ;a ’ z ~~ r , cec t ; c , : L’~ :’ ‘ a ;  ‘-~w. e m  ; c u n a - - m  .i ,vc- : —

i s p  la ~,, c : a .1 :c . , 1 s .  !-1 ,i c P,t  a-,’’~~5C:  b c . i t . c l _ f l e t. l O i c  p l n c r n a r s ’ c c ) _ ; - ~. r m
L r , a e’i’Vm i L ‘.5:1: : t.cp~~riu ;.u . ;- ’~- : sca: i : .’ . a : ci~:::. ’c- 1 at r .  A ~~~~~~~
o f ‘Inc . a w-a r~; pus  r a t  c l  , h ; ; - - a- , I L s - a  r —:

~~~“ . 1- a;: I a’ s i -  s t u nk .  c ’ -::,; -:
,acoeSS an ci iJ Or I c U  La . ,Ii a 4 ,; ‘ c _ i  ]~ I 1 . . a. :. - ‘a , m - ~~. ~:. a. ‘ - ‘ c- -
,.~~, i 7 t iS . t ’1- ’ of  .-“ c c c : a - l . c : : c d  f aa: cr , ? -~~t ’ r i - :-orh e :-c s ra i c , , . ;t , i s.:c . t i S

VI S ~5; I :cx , ac .l aa a. i-n :; of i . j ; c- - h a t  a t h t ;  - :  ,- a c id  . :o}.’:c .-cr  t - i  i ; :  c t - c -

:.u.. ’ /aou s 21 f f e r t u ’orc aj ’j t v .ecc i  t . i , m ’  c r - : , L L - ;i  a r a b  o x oc  c c :  t n ?  -or a-a : - .- . 

, - - .~~~~~~-_ - -~~~~~ ~~‘- ---~~~~~~~ _ --~~~~~~ 
- ------~~~~~~~~~~~~~~~
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i f  t h a - r o  indeed is ma c- si i t e r~ -m ; ’c -.: be e_c - en La: , g r c c c_ - s  Li ,  O c . L S
instance , all i,l :at c-ca : be : : c a l J  ‘- c a Li: c _ c , :  r t~c i m a t . v  1s tIc at  at
t h is  ‘d osage .  i c - c _ e l . ’ of ~~~~~ n a t _ i a - a  :.- l . . a : .-sca- :: ( i i e a t )  car d a t
i n t e rv al  bt ,,- rw: c c ; ;  i r 4 f u ; - c i o r ,  scsi c-.s .h ,., st .na: cor: (9  ;~~ , ‘v ) c_ . P : - : c_r is
nc~ d t st e at a i a ie  o f f - c ct  uti . I . i z i : c ’.; c i , - . ,.cts ’: ’’ : - - hr  :, ‘:~~ia. :c1 ‘ c c t O c - d ..

V i s u a l  ir~sp e cu 1 O n  of  tha .  -. l a t . t  n - c - s  rota - al . S t t , ’~ co i c c i s—
tar~t ph y si c- i on ; eel  .c oei--o ;a . ;es to the a-ca.:te c-n c - !  sL a a ss .  L-ar ~
i ny  the i n i t i a L  2 2 c c -c r 002’lo.i  ~~i, room t o n r .- t a r a t - r r c , sac c am ,
ma? nOv - c s von- ’ l It t l O , he~~x t  r at e  is c r ’. the 1 10—13 1) h a t ,.aa s
p ar  rain at e  r an  m s c m , - !  al l  mc- :; I tc -~:a - -i ti. c — c -: : j - ~- s’ riSe a-Ic, c ia  in  1.
of ea ch o t h e r  in  t ic _ c:  ar ea of 3L- ’  7 l~~C i. F iq .  .1)

D u r i n g  the 12 h a - u s  p~.a. in st of cold c ;.:a’.,: su rO , the s i t  
t ic-n is ma cc ab t i l t  h.~ r e n t .  ?. ‘p : c ~ c_ :x~:os’. .cm ’’;: Le- a t - id. , Li;:: an i_ r .;c ; l
s low? ’, b-u t c a rt  al l y ex , am a ; . rnc - - :-: I. t s ca:~e f o r  arc e,- s - ru r ce r ’:u’_ o
heart rate rises to t:hc. 1 4 0 — 1 7 0  beat s ::- - r  m i n u t e  r ancu  ,an - ..;
d i f f e r en t i a l s  a rc  not e d  m c ;  LI :- ’ :; 1Ss.;~ t c - c : : p ’s l a t u :-e s .  As L i r e
pe riod of cold a xh o s u r e  nor -. tam cues , the ani sad sp-on Is most
of c_ icc . c.r ;c;e ~_ c i  I c - l U’s’ w i th -, in - ,.: r u r a n r ’t - s ’ i .  ii t- : -’~, t r a t e  st a r ’s
i~ t i-ic 14 0 — 17 0  b-c a r _ s - r  : : , ; l ; r : i .L- I r m a - ,: . ‘ih ~.’ - i s - ’r e c  of - l iv e r—-
pence  of Li ’.e tis a- co tC ;lchc ’ e r a  Lures  v a r i e s , sUL . r ca c ago c; fr om
2 — 6 ° C  ‘ci t i c _ i c c  the an i m a l . . Tis. a:a rmes t  t i s s u c  .;. s c m e e r I . y  O ] a - .’ c c c _ - C
i m r c _ .-wma I r a t  (u s u a l l a -  In  oh ’s 3 5 — 3 1 : - I c  r a: 1-a :.:- ) f o ? I o ’.-:c- -i b ’  A l l , Pb ,
A f Q  ac ;ci h S Q ,  u su ,. , 1. .la - i n  a h , .ct  o r - j a r .  The :anir : :a i-n clc :a i lp ‘_ ,i _ i i i  ca . -
rn - cr r e n al  he La r c __ -cLa - r m c . ’ d ar ia  .~~ ac u Le c:o l 0 a . a: - e c u :  ‘ c  ic c _ i a -rev -.; r ,
t i :  t t s i  ‘ r ~~ ~~~~~ c i  i ~~d , ,  u-  1
Ic ~. c_ :n c1 Ls~,-ccc i l-b , a m ; - ~- -,:- -

~~- :i..-,~;aJ . : ‘,~ 
‘ ‘c : ’ r , , ’ r L .a ,: PSQ,  c- v 1c_ c~ sce of

car , an ; ; c r i o r — ; - -a s t . c - r : , .c_ L h e r m vc -. :i -. !r , - L ’ V n t  is r s L i c e r  c ] C c r .  S i r ; - ; ’.:
t n a s c  -umn .: . i, o .l S -a x-c 0:;_ Ji10 c-f h a i l  - -r n - c _ t i a c n , ;- c _ r c - ,  a f i a , i .j a c_; is
ie::S s J .lc m . c: is.ir. ’: talc:: i f  L I . L  , t : n . - : - , . : i r c  a - c c - c _ c :  e ’ - : a - - s c _ ; !. ’ : c : i a c - : c l s .
Sh i ,v r r ! : :g  was ‘-i si i . - i ’ . t e a  i ix , i La -. - r  a d . - ’ in r c s c . n i i-’ al l . t f l l —
s a l  a , i_ -u t a - ,,_~s nr:-snh h_ a c - a s  t ha n  .a-a_ i . .: m  - - .0 c c_i . 1- _ . a ~ - :55;, tar t
Li.: ’c::i t I t a s : ’ C a. :. -. wr ,c, L d oeS , t a b  5 : ;  ,c: c.; j . ’ ;r i. ? a ’ : a n t  . i - : , i t c  O c .c O r ’S O
( I - a g .  di) .

O c o , : m - : i o r .c c i- 1’.’ t m , a , m’ , i r : mIc c i  I ~) C-  s :. ’s t . ’~ ;t c  ;: - :L i ’ .’e- ‘.-cc: ,. .L - ..
L t, o ra . L fr ia r  to :‘‘ ai’a: ci non :  t I ~ -an c t b e  Cr . ‘I- m -  - a’.: - ,f I. ::r 1. u~-

S c~~p orL e c_ i -a s i.-o io.:. :ag m . , - .~~a c - x  1 : 1 2.  i~ ’ ; r r : . ’.m r h - - s c  I ’ - ; ’ .’ r - , i r : ; t . c_ e ar —
a u ’.L~ I:’s a r t  i a t - . - S  u i , ., i n - ; :  c - c : - - . . to t i i a ’  ~~~~~~ 1-) I , a ‘n; Ic ,.’ L
‘a  r ut : :  r~~u : p a ’ . i . a .l r i .n p  I_ h:: .5 U c a : :  pc _ c r i t  .0. c_ a - s - a

c’- l l n w i . c ’ . J  r a i d  ‘.- :-p:: -suI o , m b - . :;a .L c: .. .I L- cc - :a ,-. i ; :  ; i,5 , i ? I’.
.2 5 11 s t . ’. - r -n _ L  m c - - . c_ rs.Ua r ac : ’ ’ . :l’. ’ ci r t _  r .cc- r , t : ; r a t s  t o  a..:’.; 110 13n

- a - m i s u l _ .. :- , n ’’ t ’ . l Os’ t:o-: tt . n t  ol r - . ; -o r  m a - - i  t e h . t ro ’aao::n :’:
c; a : ; a ;  rIc-.’:- s r- .-. :.~i -d I p  as cr152 . a.a ;- cce:’_ . I - . 5 ] -  ?~- ; t  o ’ . S  - . 1. ‘e_ U  ‘ i -~~i-’
‘,..‘ : . r ccc ;. or ~‘ ‘n d c  c t h~:r .
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Unfort’c nal.a ’ly , severa.1 .1;. ‘i c  ul t i c - s  ‘,-;cc r c_ : acncoun tc red
c_ sP ie l ,  l imi ted the scope of  t h i s  :~t u 1 v  . I’!;, J. ic :, i L~~c_r av: : il -a --
b i li tp  of a ’npcrrciac ma t :a? a n i m a l s  c_ - cc _ cs a r cm - c j a r  f a c to r  in t2~:isr e g a r d.  Co n t i nu a l  ia- ’ -: l evel  f l - - r U t  in-at  ,a:: .:n c :  I. h: ~ g roup  of ~~~
dc-ca r beusc-d ;-.‘c c areh c ccak s  r esui .to ’i  a c_n r a n , :: - .- is: ~ u r i c - s  to Luc as
s a ri s .  l’hcc c:lc t ime  wa s  ea-cpc mad: -d in  can: r :c, . 52  h e a lt h  :c , - a r n~- ’ r:a::ce .

h ’.~ o <y a c -n  ar : ,.J.v n cr  c_ -.Sc .c: not  f i n e  t i o n ct i a ic an i rm a m a n :  t c ; )  t he
winter c _ a rc _ a s pr i : ;g ,  t h o r - for e  no ‘Sla t . - ‘. :‘a rt a i . r . a n p  ‘cc : - r-o ’.c c _ a b _’lr - -:
r a t e -  were  a L t a r  ;rs-d .  ‘lb’ i;a, h .ae m: nc _ : - .:- .nl : .c r r u~~c-ci f o r  t i n - s  !:ii ;’sr:;at. —
ing  p lasma d c r ;c : s  r ’ c l f u m r ’ .: t ioned tam-iicc lu r i n g  LU:: .3~ .- c a s o r r
cac s . :.r:g am much loss in t ime c _ ira-i  th e  c _ b c - s t I r s  of s’:- c_’ - : r a l  ,- : ;n i r u n l s .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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P I— O CrE CT V

TI TLII

Maintenance  and U t & i t h  Care of Ar c t i c  a. ;r oc ,m -n52 c, c au i r r e l a ,
A r ct s c  Ma rc _ m ats  and Woodchucks  U -c_a p t U r a n i a  r ~~ah-Or- ’1t -5Iy Ce-odi ti -ons

Oh3JECTIV1.-d

To pro — r ide ealeoucate heel . t i c  cane fc:r the  a r c _ t i c - c_ a rc e r a ; ; - ;
s qu i r re ls , arctic m erruots c_ a . ;i ‘.-:c- - a O:h:a -:.:ic s t ro d  as I c h a t - r o t a r y
animals  me n t i o n ed  in P i - aj e n b a  1—02.’.

NI-h J ’IIC Sh _ :S

b-c’s to c:-:n - a - r a .n a , :n ta . 1 i .-r occ : Ju ra . . r- . : a a u i r c r : o n t s  t ’ac dc la u c : -c_ ca,
er ot ic  mar root r ’) car ol  - :cc ch i ; :g  .i .i t ; i t . _ a t h _, .:r a :-c ( u s c - c _ m a o  s-;~u i r r e l s )
cia species were o f ten  I tapt  r r m  a 55 . 1: 1. 5 a m ; q a m a c52 i x  c_ :-rr. ta-. o to t;sc~
done -a  .L : ad ivj . d u . a i .’c- . 2 .5I ;f o r tx r ;a r : L ’s d i v  r e- c at !’. p r ca u~ in : :  al l c , c_ - : cn — m f o r
ad i ghtim ag and su i ssa -c 2ue mn L i n j ur e .

;- ,rctc i c Gro und Soul m s  c- lea - , c ,  - m a - ar -  -or at  g i  c :n .: :c i - a n n , ’. ;~r-~ 1s var: —
led hu t  r a n ged fr om ; ;  17”- --~5 .  ~ u s f i C i e n t cc : q ] . r am: ‘.- caS not e ’:c :l l—
ab le to allow a n a c I n  car h_ rn , : !  a Sa : a c _  ‘as ~; a t ; I c _ t . ~~~~ i m : ’~;s iop  of
.. — ‘- , amc i r r ca l s  i t ,  a s i r c u i - �  n c r a ; - - ( 0 , ~~ x 1 . 1 n ~~~ a .) 5’. . - S U l tcc ’c_ t jO

SeJ , : ’a t I

Ar ctic 520 , ’:-; :c L m b- m a r c _ e s  m a c a c t  c - i  t In ’ .: —a~ar  t h e n -: an
e i t c . -:- i icr  t i c  o a t  m a r  c a r t  ~ f r c - ’ c _ n i  -J~nn:: or c a p - c - .; s e p c _ i c c~L’a .t v .
ileaa m at  ‘,~‘-: r:’ al;:- ’_. -a ??oc _ -a _ i t o  b a i h . a r a m ’ . tc i.:, th at ] i i b - _ - r n a c o t u m n
c r 2  :-a n i c. Li , t S  i ; 1 : : - c c s . , ) m  a S ;  j ’ l . -: ’ a -. on C- - c c :

a _ -~’~_ - : i c : ; - c c 5  ‘di m ,’.: c , :rtl - - r  a ,’ ‘.- , ; n ( ’. c ’ . . ’ l a t .’; r- : : r - . : : .. : : : : t  \-‘hri’ ;. w I t h  -J

: i’- cia ev a .. _~~~ P a 1 ,

i . , s o a - . ta as a o r e u ~: a ; ,  a s i n a t i. ’: r c a - c s -  .i.~~ 
- ccc h:.: il -J in ’c i - i 4 8 p

as has I~cc_5 c ‘i e c c r r: . a .: ’i U f l a k c r c :o ja t ct  1c ,’ .

Rho ~I. -. 1

.Z,.r : st . i c  i _ h-b-iI ~- - .~__ d-5 .c u i. n c - - I s  ~ ‘.; r - , c c  - , r t :I’ a.: p c _ m s  tc. t n - c i t - i t  I e, ;s L - ,
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5-nimai s wer—a. anesti;etizeai for ciLh_nc :r initial tr-~cits,ent o~
inj uri e s or purposes of ac--c ‘a-atmcnt . h - tcc _ m ; t  i .nj u r a . -~s were
p en e t rat i n g  1:- a La- wounds  of t h- i -  I c _ s a U n a  am Si  t i ; i - -J i: a-c -g l a n s .
Tc_ se- r cty - - s ix  a n i m a l s  d ied .  Of mc i - r ose , Li d i e d  as ci re~-:u l t  of
the  h e a ter  cc; ::! fe ,c ’n t ion i n : ’ i i i  t~cIa c b ; l l . -e a a. :~- .:rm c_cr, ,c :c ’I  t h e  c c c i i—

ma ll: frem c ’z in g  to d e a th  c_ - cU l l . : : 1- xbc _ , r u a t i r e m . t n - u i :  an i c — a is
died as a r e su lt  of . Lica S’c-c t l , lc_ ’  h l e : c c - i i c c g  L.y at - n a r - l i  cc’
t u ; : .  Yet - - t of Lao r c n - -si r -:de r .h , aL - i i ’ . a i cb : b - - mc- - a  cm n_-:s’c lt
o s in fe c - t ~~-~. c _ r  due .  to Is! cc- c. - - - , r a. -

A r c t i c ;  b1 , c.. r a ,Ot . a- ~ L’u rir :’r t u e  s.,;:.; a~~.: o f  1 5 - 2 . , s - c _ - c  . 1 : c- - a r m c r : ~
c_~~~ j~~-. ’ .. U f a~~r :a Lc ;’cc ,,rm: : .uc -aa : , c s .  ‘5: c_ ‘ Sc- Sc - , 5 1. . 2 c u f : , ; . :o 1

; ‘. - ~~_, a ac’h i i — I 
‘~ c__ 1 -

c_j; cc sk a r ,  - -cc  L i i  lc ’r ac ’ -  ‘c -c - arc _ C L’- ;: i nc - - :;a- ’ - ’:.- r e i  !;cf-a c ’,:i~t i .  i:a a r j _ r’m cc
cc. t , I] ‘_ a - l : i . - a .  r c_ as i a! men - . . in of  fec t_~~i , - -, ’ : t :rc’a r~- _ ’ an . :- cc ;, : J ~ St; re

o:a,:;: L,: t int : -d  :a~~d r c m a l -’.:,c: Lc ’.I a t  1. ’ t n t  cca c:a a e~ -c - k  a -a : ;  - : t e m
e-\ ’ . ry  , 2 3  d~ a t a . ‘I’imi _ S i : : :pca L a :a : i  a c a c u - . : : -  a ’  a -f  -s ::ec-; t.Ie~ t i  . 4 c i —
ao .ci n w i n c c _ di , c l e - : n m n i ;n - c r  c_a s -a m d l r r m ; - ] ; c _ ;_ c _  t ! io  ;- , r: ’m.U 0-a. ;. :,na.i c ,.:i::c:
l :i .c ~ a,.-ound , r e - p a i r i n g  the . .  s j . i tr c ’ - cc: c :n ;.l .i . - i u .h _ i a . t  LU- . ‘4 .4 i r a .
tooc: a t 1 a n I i c ’t cU -U ’5t~ c c _ a n o n .  t of  t in -ac .  h i , -  c _ i  [ I c :  g of ran cc- r aken
logs  ‘.-.‘as r j i C c _ J  pa . a - n . - s S  bu t ;  cu r ly  ‘r n  , m n t , . : - ~’l 1 .In; i ‘. W S c _  :,~~ toat
course of 1:r ea tc mc re :c _ t .  Four  c,t a c - r  rc. -c_a :. :o_ :f .. ’~ ‘l ic - . ;  a::; a re. ;u!t:
~a f  U I  ~ ed !ng  Ic_v c a rd i ac  m. ’ u m . c t u a - ’ ‘Ih~:se fc :ur  .:.;::d o t her s
W, _r a c  l i~~d a- La Ian i i b c c _- :aa t in g  a::ci r a n :  c - - i  a :. h i m n : : r r c a  t ie r .  ~; l - : 5 - —
sac donors.

~ s-aUtnhih-L±~~. 
D u r a n g  t ic_ c l , -- c~~~~t y t ; : r  :t I n c - S t  ci - t a i m a d  S

c _ s . c _ a  thctize d for t x c a a c a - ,cm: t .  ‘these.  in - .’l : m , i c a d 30 i . n i . u i c i
t . r e a a . r - c t : : : L s  t i c ’S ja i tr.5 a-.-aunds to-Lair. cm:.’ 3~ 

1 5 ,  c c : a t - s i . ’a . ’:cc i:a~~
‘. ‘e l v a ; c_ g 20 s e c - c a  ~~~~ .car:lri : a h_ s ( T a l c _ i c  3 1 .  On c e  r a c c - iy -J .m. : - n ,
cc:c_ isco l s- .., S t c _ c a i O  n c _ a m . - . LU: ’: 1 U n .  to c_ - e e c - i  at. a tar ;’.- . dc _ i to
t,’O c ;a m; r ccag t.ac _ i  f r~sa c s i.:: :.Cs- r ; c_ c r , c t_ s r - .as t n  c.:-: ’,~- ccmr sive ]a , . ;cc r -:-: t .ac.s.
b y  -;irtu c’ o f  t h 0 i r  l a m - cia m e d  car ;- ;  the a n i m a l s  C - ~at ; s i u n i f — -

.1:; f - _ m a c  ‘.m _ :-t h c.-La. - c _ a .:. i’m:ca c_’ i. uc: s i - x ~-a ’ r iom :c ’.a  c,a d : 5 - n c - s n
t h a t .  r a n - c  t . l;a r acr: -_ - -a t i -~ i t - .a 1 ’ . S t_ i c_ u’. c-c_ cs : : ‘ a c - L r - c _ ’ . c _ r ’ :  . :r ~
to :.- r ’ . : ’ ’ c r : L & a x t c n c ~~j ’ ’ c -  2 . .- . c t c . i i ,fl i : a c ’ s s I c - r :  a t  t b .  c- - oc c c i - ..i s a t e .

a i c_nw i :o u n s  a l t er  i m j u : 2 .  ~. t :c  i , - ll r t Ic -a .  Sj L a  ‘so-c l-n
U .  ‘n_ - n ’ -  . . . a . t t c l  c- - a l :,  h _ - 1o~c_ i  o r t i a . s :- - - x c :  b o t ~ - t h o r - c - v  e c c l ; a n c i _ n q
L — :_ ctca r i a l  r - : : :~l r f ’ .- r a t i o a m  c t  i . , o  ‘ a :  - a .  i-i t ¶ _ i a t i m - ’ c n i r r a i  . m c a e s —
a lan t .i .c~~- .~, I _ i n ’ ’ ‘ , - :I i ~~~ ti c : - c 5 ,  e t c _ b  1 -  f i t . - cf  d t , : i c _  : c : : . i
cl eansed. 2. ’ ;: . c _ t i ne a- - - a c ; f i~ ‘a  a ’ . .  1

. 5 : 4 :, :  m. - - ’. c . : ,  c c . ;  - ‘ t i c :  i ’.’l cr
1. ct , h _ a a t  isa, ( n i t . .: -c f ’ ; c  e :- . _ ; :n - ) . I t - c _ t a t - - i  0 . ;  ,as , , t f : - -: s-i , o’L r , :

S c , L u c - _ac . Aa .j Scci. c-~ 5 2 ’ ’ r c i t ’ . - ’ . i  s c _ ; t : ; -: c r ’ .-,’ -s l .  15 - c t - b  o r a l . ’,- r
- , .~~

- 

~ c~~~~~- c _, ~-- . ~~ ~~ ~~~~~~~~~~~~~~~~ 
• Uj ,

~~~
c _ ,

~ ~~~~~ 
-
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ci’. c t ;  01 s ,.cc_; t . c i h _ : a e . d  inj cu ies woo ’.: g i ven  am ;  1;: ect,ab1e- an t i — ’
L a . - . t :m . c. ‘2’h~ ce an i rn,’tl s :;ust - .:± ;sa r - p s i : : m c _ . if i~ n.c r ; t  1 n 5 2 -. I r -~’ a-care

P in ~.;s dj ’.-’j c _ h u c i i c.a c_c ,c- a f-a t~ m a c - s t  or s il l  of t . h : n i  r r e c o ver y
P e --  i c _ - C .

,~ ,t . Ln.J O b c _ a s a n e r .  in ; ‘I c_ able 4 , b it e -  wounds cc - are  f r eq u e n t l y
mn ’;c~i’.n tac r  th an an te r ior 1. -c- ic_ L i o n  of the animal (3w! ) wit :’s the
I ace b - ri n g  the most cormuson cal Le ( 31%) . I da: f ace  c_ an.d f o r e —
‘. ma . , - - w e a - :  the s i te s  of  l 4 ~ c _ - I  t h e  I - i t o  w u - u n a I c : , w h i le  33.-i i n —
‘,“ c - Ivc _ .c- t I e  h i ps , thj c c ’h i~. and r -ca :a r t c a ; t .

aa j-ro s i c r .  c -I  I _ ian -  w’..:j c ch t ~. - t . :-n in-c cu r  f s i a .cccr c f  a foot
-.- : , ,ma mao a .:d i ii ‘ ía.;: Lsa. a n c a s  . T ln.cc ’ .  n a  a r ia ’  ala-: - c s r i c c _ v o l  c_’ c _ aC t In - c-

ce- t . S c _ nob e rr  cc - s ionrm , i f  c _ a c t .  cia-sqasci tac ’ I y t r ea ted , coon
m a -~~a 1L j .:; ii; ens. ’.’ to c_ he f - c -c c _ a r  [ c - ; c t i ’_ : ; - . .  ‘l’ -r~ - , :L carc :n t  j n c l i.c c l ’ : c :
clc cani r ;c: the ac_ ourni. , 1 a . r n i c :; i c _ c _ h _ crc_ I- i r ’ c t j ’ . ; r n  of n it r o fu r a z on e
ai m . e . s s t n . ’.; c_ cad ua rad . . : - c _ i c , p  - is ’. : a s t . m. .i ’a f o o t .  Foot b an a -c i ages
;a~ . c - . s a n e  c_- -~ a I  1 tail  ‘;; r a t e d  ar a d  w’. :rt n ~ cnc_ icc: ; - :  ::or ac cc- ’: .: cI  1. -n or to re-
t f t c  ~~t tflC fl~~ .

Con. j  u :ac Liv. :  Li . s w an -c oLse a ved in -1 i ns -  t ’:lnCCa , s i c - c _ I  1.
c,~~~:, ~- c_si c -5 se-cia:  are to a b i t e  c - .’ .. m . m n a : l  in’ u i ’ ,’!nr s an e n ’c l i d .
Tisc a Li::c’n. I of t ir e  cyci  i .1 i cn j  c _ . r c ’  . : an : i  use of a. s u i t a b l e  opictac -_
m a r c  oic ; L;: .u:a t r e- s u i t ed .  ima a: , rc _ c- i c _ i  :.

~~ . j t : . a r - ,

a. ca :_ rci . c c a - n l s  wa - re at- c - t i cs a ti  ac’ .;- l . E : c ’ c _ l ,  h-s s caf  fs-  c c_ c- C mu !—
t 11- l:c _ h -ate  a-c e- c_r n -c_ ic , res .- a n : c a . ,:- :! a a a ) Q r i V  to t - a t i s - - a L , b~~c~~rc_e

SO~ L icric:’.: an- a : I - a a - 2 c _ a t - n t l ’,-
O I : b-I~c _ a . c i n  8 , I t  71.1 a a l ’ tc :’ r of i c _ c - a c _ ag a- :,, : : I n - r n .  At

:_ ia . c_- L~ n c _ -  LU’... : a : i u i t r _c - a rc . . ‘a . u g . 0 a - 4  cs t:a s - s .  ir ;a. ’ L;ie i: i !L~t~. m -  o m  5 a-: cm c 0 C c _ r c a  On - 1 at-~~-h .d.’ O ,  P c a ’vI c_~cac ; — J a n c m~ ic :.CC- w i t h  c _ j :
U c- i -._ ?i I - etc tic Um ave a-na L ’: or :-e ’ c ’ i ~c _ m m m i c c -  ; a c ; a t ’2 :n  t h at : most
i. c , .r t b c s  0cc -cs: ‘ . J u r a~a ra~’ c a . . . m a :- ’.; 3 ’ , ’.nb- ; c: o! c - v a - i l .  ‘ l ’h ’ .n. : c _,_: - :€ase.
“ . c i ;  r c :-i:l y 2 lit  Pc a I t e m . w i . .  La. - - m: -a - - c s a a n  f o r  L a ,  h a v i n g  L’’.c’.~n;
r . .ob ; e~~r 1.r. c r t h a t ;  e:~:pcc t _ e - a  c _ n a  c _ c .  a c 0. - c r .  I:; c _ n e  hr C S e i P ~ in —
m t , . .  a. ’ .:  , f , .c_ a , ,  los a’. cul  t m . - : -  m ’ . . i e c ;  c_c in- c_ - .- -~’ - ! i c _  ‘, - ‘ 1L n c _~ faa - rn c-;:e n c _ c _ .a a.
alt ; : to - ‘cn.ut.l n- .~r ,  ,-tcc _ c c _ c  I _ c - :; a:1; - . 1 c c - c c e - a t :  c - I _ h e r  c _ ! - 15,~. ‘ .h .i.s f i - a n —
‘.l cn_ ,L  c_ icc-v im: of  Lh ’ - 

~
‘ ‘: .c: , -cr i ,  i a c :  - c c _ s a m - n I. baa ’  o -L ;oi ’  ta - c c_ c_ a l es

rc _ - s ’ _~I a.’.:d i i :  c - ca t at  4- , -. - - : c j c - - ’  - : - ~- : a ’ :  a t  an . ! t h c - r  c~ : m 1 c u c t  c-a- : . c i —
o r ;’ . c - n a y  .

~ - a  s a . : - - i ’ - - - - , to L U ’s -c _~~. ,na a- - h e x - n .  th c . .-y could 
-ye  i : c - _n_- : . - i .n , _tc : , a . 2 - . .- h i s  t b : . ic-uc L a n s u r - .: .

G 1 1 . _ c ! . :r .~:- ..- c _ :  n - a sj i a - :  ot  ‘. - - - -  a. i c c -n i - c s  I c i S  ba t _ in  - t ’ i ’a . i i t a g e s
— _ ‘ a a -. ~~~

‘- c i ’  i c _ i a cc 1. a it
.ciu i ;’. - .lS . ‘ i l i ’~- s i - i c ,- ; : l  m - : - . S c _ - : o u l - b  i c c a c ] a n t 1 ;  1)  : , i n i : , ; - m i  1r~ a - c .: : : t-

i , c ~~,. t  m u  - . . , . - : i n c :  r ’ - - ; . ; c .a ’ . a~ l i i  c c ’  c c ’ ’.: a ‘o c . p  on :;t .c . a::, ic _ r ; . i)  an 
nuii . : ; - ~ i L:m: s i c c.:: .- : . c_ to L a - or  t i n  a - s a l- - a i x -  ; ; )  i s a s r a l s  - i r t i
r r , c_ . ’._ c_ -a- _ i : m t . t .r a -c c t _ :  - ,  s c ~~- Ia  .L : :~~’ . c : , , c t m m m :  I :  sc _ a - m a ‘La . ’ [il-: t a l i m a n ;

— _ _ , j,..,, ,,~_ , _ . _.,,_..,n . .
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c-f in d i v idu a l  h iL :crn a to rs  u t i l i z in g  sin -2 -’ :c : c _ n c of a c _ m a - e r ;
5) l e L c .r an-solved in sc_m i tatica.: ; anSi fan e ei. m .c_r is greatl y re--
ai m2 c - d .

F i g n c _ t i c s c :  i-: ,s,, f a r  c~rancO r a c n - -n n - c _  a-c c- c_ .r c  ~a i au c: k :s U n c u t  cc -cc_ er
g r o u n -  .ca:dc-cr i m o u s  i c a - a  cc,c -cc _ d~~t i o r r s  h _ b m ’ c’ n - .: c c a g  I_ h-c - se  b c__ a c _ s e - h  as

c . r a : uj ; o s i c _ d o -  s ( U i a i v ~c_ r s i . s a.’ of  ‘Pi m~y l r c _ c . - b )  . A ;~- .. - c _ 5 ; i Ic_ l~ ‘c m- c —
i - 1  .c I ; :c t l Of l  fc ’ r t I m i  s di i i  fe a c _ a c - c e  c_ma .! g ht  be t b - a -  more  ‘.‘c _ c n i e -. ! -cr ; —
c _ a  r c m m : . a’c i t .  av a ic c ir c i  an to : ha ’c_; ’. h _ cc a ’. - c-u t d e cr s , c- c _ Ic _ c r ;  r : c_ cy
c *C . L to k ’ . - c .- j  j f l t f , ; S c _ a i C [~~i a t  rc _ aa c_c_ 5 s~~, ;it l i 1 n  c- ’cep t .. .it~ - le’.w- ls .
1-caima ls housed outdoors sc-c Vane-:  I c c - t i c _ c _ t n ., c-thor an i m al s , e tc. $
have the orapea  L:.mma i  I a’ I _ c .  1. t a n  i.fl t;ccc s ic_ c . c _ c :  sI ; a- ic_ : a c m - _i cm
clm .rnb upon LU’.: c_ sire c’nclosus’: . A n : n c m c _ c c i S La n a: are gr eat s
h ’.au s-c -:I m oe-cars h av e  a m u d . los:; - c _ a c  ie ’.i ‘ c c _ n m a ’ t c _ c a r m r - , r :c ; t a .  c - vc _ - ; i i c _ ;---
Lie tc- Lhe r m -..

‘i’he n :aj -o disadvc1: it ccq aca i n .  the pre c_a e ’i lc i : .st s i nc a :  of group
inuour iscusinca c-f woodchucks is Li- ’ - si::::ifi.c:ant Comc~ ,t~ . t .1c ~c_ c: - n t
that must be ma c-dc to a:-nim ; .c J.  bo a] tim :- :ta ini t -m a c - n c _ a c. ‘l’ii~ ;cc c _ m i a a i t —~
inic- I~ t_ is of s u ch  a cc _ c c _ s -g a l  Lode c _ a s  t o  r - c c n - : - - r tc c_ s!s l .a - usin g  ma-thoU
of limit’.:am value ,

- ~~~~~ . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -
. -
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V inCi ma. ‘f- ‘‘.1.

TITL. h

‘Ii -~~ Call  cot  icr: c _ c c _ C  P c _  an a~c- v-c- Li a n ;  i_. f Ta ;;..a ma - a m.; Frcn r ,n s_ Lan  d m a-c c_ cd
Seal (Pu sa  hj sjL d a , for  l i a~’ i - c _ ; r o a . ca . :cacc  c-f Pr -c n ; -c r i  :ac _~ c_ c c c  c _ a . ;
log ical St u dy S . c - c .

Cdi .~~ :5 i i

To c’ , l l e - c L  t i ssu e  s c _ s c _ p i e s  m . ras xr a n i n a - c _ - i  seals  :tcc d f r o c a
the n: 1..- rop a r c  a sc_ c r i e s  of !i st ca l o i cal  :;ii- .ie s c_ cc~ r ca- c-r a t in g
the norma l a n i rc a I .

~IIl~t’ I lOPS

During Novemacb’.:r 1:) 7: - a c i d  A p r i l .  19 78 a tm. - ’ cc_c l Cc f ’l 0 namacm ’ .a-;I
sea ls  we re examine d c_ a t au t op sy .  These  ac- inn .  is W - c _ t e  bc _ i  lIe-h by
g un s h o t  by rc c. rsocmma c-1 ‘c-f I _ n c  A l a s ka  !Sc p-c _ :c -  t . c ’aac _ r ;  Ic of F i s h  and Csin:e .
Cooperat .iaicc i I m dj v i a !U a l s  .~‘ancre J o h n  B : c r c t : m  c_ mc i TI ioc - sc - m a E ley . Th an
c_ ea i :n ala wt _a re  c.ol1. oc tc-J  c_ is i — c _ c c L of  a v a n e s  s-aced s c _ U - i a . ’  by the
Al :~a J c _ a D ’.a 1 , c _ t c c _ -.:nt of F L - I c  earl t ;- -.i r’:o c a - m e a t - ’  . . a m . ’- ; ta, -c: m s a t u r : . t h i s —
c r y  card an co lon .’ of certai in icc_a : i. :ae rr-~n . , acmc -: I a

Thc _ a dc ,u -_ b ar ,~~;aa.J s w: ye aa m.: -.n - -.j n(. a_ i i s  h a l  in. i im ;q ~: 4 t c _ 3  , I~AF_L .
Lac ma.i rn g the above t a-c o c a - e m i t  ionecl c — - ’ .: i c - - a s  I c i ss ’t :u n.: a m m p t e c _ s  wo re
t:akeni from cc _ i l major organ s c - c a ’ . :  I iss:.:es. Ti na- y w er e  p rea c_ e a - s~~c_.
in  lC a ,, b u f f e a - a im I crmaac _ c _ li :a .

pJ~s iL’! Ia

~tI e cc .:l c_ ctc _ :’.:, ~ r :  m ’ . . e c : -.,- t c b  t i n ~r.; c .~- a : ,  a~~.n r o  -ca u r H c _ - ’ c  c ; -  r .
( I L U r ’ . c C.: -ti . g c _ c _ h i , ~5 r ; . a - - m  l’ o c _ -,’c. -~ Ii rc_ t.itu t- ct 1.- - - a t Icoia. c- ’.a ’’ ,
D.C. ic , .Juca’.~. She anna - c _ o s C-- e m ’.- f _ n cp. b c - . a r  - - c .m tc i n  o c _  .r to ada.—-
-~uet ;. ly exh ust .: the  :c cc_pa r c.t :-uct . ua - s .  1. Lot - a l c_ sf ) . c  cc_ icr : :
;;c ij d c s  b c _ ,~~-,’i: I t e m , pr an - j c_-~red a,c -.i. - a. :.:c_ ’ i i c _ m i -  m c  c _ - : t j t a  - 1  ‘a t i c - .. si_ a -ce- s
is irs p r e p a .a a t a’ : a a; .  au ch  c_ c a ]  i d - c- 5c-i~J. -~ :’m will. tat- e . -’- : c _ J f a t - i c  to
I ;: I t c a a n s  tea ! c_ - a r t  I a:. a c — : ..- n ’ c m n a a c c  1 a - .: f-c a a c _ c _ m a - n e  rca ,;m a: c . i  ai -c_ - : c - , -c _ n e :: na a. :ca i
t .m u c_ i c _ c _ c i j i 5 a .- Pc _ c  m 1~:cai ,  ]_ 

—-—-~~~~ - _ . . _
~~~-~~~-- — - - _ ._ - _-  _

~~~~
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CCN C,L F_ i [ON_ i

1 . ‘1’ h~ a- s c _ s i b  I. i ala s ,c’: I c c _ I  a c _ - a l  f a.; cc: ~. - c - i c c  in g I a - S a c - i  1 C 1 1  colony
cf crot : c i c _ s i E  i c _ a c - t a -ci t NANL se a - cc _ s I I ho l y as ye c_ a -ag were
1.-u rn to two of t h r a ce qi- - a .cm s lOa n Inc _ n LIce  pa~~L Lw-ca h _ e a r s .

La.e aran’Ljc rmasi rii ic ’t S a c _ c _ ’ .rc _pS c_ ca L-~ a im ac_ -smn umna i aLc ’c_ rmc _ aL - a -r ,
wi th c _ -uaa im c_ m i c_’. an a c_ en US ’~i - . t i i ’S an -n c _ t a - r a m : ’ ,  c_ c r ; -. ; ar- a -us ing a
c_Lom I_ c a r p er  . a s  a m m c m .  t. ac-tb-c-i Lc - c_ imc -can an ia:iividua .L
h-c_isis .

I. The mcc;-c-i toring of dc c: c_ si an eanratu ac_c- cac _ a h _ ’ be a ref i, c_t L- I cc
index of ar ctic c - aa . i : : c _ c_~. h a i - ’ : r ; .a t : a c _ n  patte rn “c_ i c _ I c _ i r a  L h ’ .c_
U € - r c .

- I .  A rm c_~’ai u s i c _ c ; m  of  inc _ r u n ( La c,n c )  rein i c i be rn a  L i n o  arctic
ma rr a ct a  ira te non a . _ i c _ O r I S c - t l c _ u  e’c- ra -..iG: . u ,-r i- ’,s doe s not  seem
to enhance  L I m e  reaj . u-i . :-nt ‘ s r a n i s t . c _ m a -c:e to c-c c_ et c cold

5. h ir e group in - .l c a L  L . ’- - r a i . r c n m  of ‘.-:c-at ai ’ch ucks i : c _  no t  c_ ic - a d e q _ i c _ m t e
rae - a b c _ c  01 — . - c _ - .c_~~ j n c  th e s e  a c _ c c _ m a r c _ c I a  d c_ me to ~:u m s i s ’ t er~t S a q i c t - -

ar c  - t a l e - o r  b s o e r ~ i n - a  of r c l  c m _c inc_i c- r n - n - t m ;  3 , n a c p a c _ r  1 €  a
s u i t ; m i c : i e -  !cc: ’-c_ . S l n c  ; : c - a . t i r a . - c _ i  ~c c _ I  t ia .~r c_; b~ a c - a r c _ i t s  ir; mcc c i i
sav.L. -: c-f I .u~- ca .

7.  li s ., ~~~~~~~ f j _  or: •~~ r i c c _ . : ’ . :~c S a c _ S m  I . I . e  .: ::- - -:: mn -~oi ] ‘.- .‘ ted i O c _
t c _ c -- .c _ t r - it i ,- c: of -a -a bsi ~~t c-lc . - crc _  c _ - a ]  stc ’:~ so t .
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‘.t’ : - n n y - a : - r c _ m _ .c -c e  ( ‘cc -c  c_ S . D . )  c-f r n - -a r r ant  a ir ’ ;: air

, .u ;cd c _ - : - b i . a ,. c - c _ a t

-

A~’- -d- I NN’l’ .,I -P. I tC!-.I-~Y N ~~~ - ‘I ‘-.RCL IC 1-1/.1-_N OT
DEl-: A lP  c l_ iN A I R

NOV. - O . $ ÷ 5.7 - 7 . 0 ± - I . 4

DEC. 2 1 . 7  ± 7 . 2  . . . , h  1 , . /  , . / a 5 .5

JAN . — 110.4 ± 6 . 4  — 1 0 . 9  ± 2 . 9  - - 7 . 7  ± 4 . 0

t ic_ P . — 2 a . O -  ± 7 . - i - 13 .5- ± 3 . 2  - 1-3 .5  ± 5 . 4

hId .. — h _ . i . _ i ± 5. 3 - a i . ± . . . l

AI R .  — 1 / . 2  ± 0 . 5  — H . 1  _ 4 . h_ 4 . 1 _I
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Increases in c _ icc ;  a i r  an rmc n - - . - c_ —~ t cun - - a ( °c~ asso ;2 ; c-ace d t-;j ac_ ia
- romp- la- Ice c_nrsC ineomp lotac- ccrous a. i_ S I c_ cc -a s h a  a-a s a c s -  I_ i o n  in-
volving hibe  ma c a.  t i ng  hc . :mr ~ - sc_ m a r m ot  c_ n c _ cm~ad ar(:tlc mc-rnnots

h o c _ c r y  ica.: .r r - c _ c _ s  Ac  c_c r c _ i c  N c - c : r r c - L s

- 
- 

ic_ a te _ ioi I ’c- t~. I ; .oa . c - :m c l e a t :  P - c t € -  Cin cac_ p l ot e  1 mc c - c: - .p iete
‘-. m  : 1 1 c c _ c _ c l as c_ - us -c l  

-_ — _-- —.—_--_ __ -- — __ -__ -- - _- - - - -- — - - -_ --_-- -_-—_ - - — —.- - —— __———_-

Ne a .’ 13 8 N Y  2 5 I I

Ci 1 5 8 ic_ 0 Ci 9 1 2

hI -- Ci 30 I a  DEC 15 15

JAb 13 9 cl _ iC 2 1 13

0 i~FC ._ -0 11

1h_ L a 26 9 o - _ i ;  10 15

APR 13 13 Cl- N 15 i i

A PP 24 7 TA: . 2i1 15

N O V  l d  11 N r C  3 14

NO ’. .1 5  3 F_ iN 15 1. 5

il_ iC 3. 0- F_ iF  I ,‘ 11 -.

LImIt ’ 3 N hR S

C I - h _ - h F 13 1- -I

_i j ’_iç 3 - -1 N Ap . 26 15

1-Iic 7 3 Ai r c _ 1 3 3

FEb 10 5 Nj P i 1 10

Ni - ic 11’ 2 l a _ i _ i  ;~5 5

-IA c_ 5 ~
) j :n-: 3

- I :1 5 I-IF_ i 20

10

MA - 
0

;-.P- 1~ 4 -;

a 0 .15 c _ :  15

± i_. D 8 a I 1. 
- 

1 i~ 
-
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Treatment of ~-.-ood-_chucks a rc j a r - aa win tie kc.-; . -t c - c - -c _ o r

gro up i nd oor he-us ing  com sic i  t i o m - i s

Total  times Fat- -ca t
n c-~ j J1~~~ anes thetized bitc w o u n d tca rro sioc -i O ther 1-a treat

for treatmen L trea tments t c_ r . :a cct y r -c �n ts t r a at men t . s

. 4 — 7 5  2 2 2 2
4 5 7 2 5

1 2 4
~~~~

—
~~~“ 2 4

5 .3 2
- h _ - ----- - 2 3 an I

40 -; 3
4 ,c _ . E -j I_ l s . s n s a t i z e  1

- - a -~ ,

a ”  ) a . • - ,•1 a . . —

La 3 2
i I

3 1 i- . - r I m a i a a L i z ~a I.
1 . - .. 1 1 2

2 9 — S d  2. 1 2
i c _ cl —  lo la 2 - 1 1

~~~~
._ - 1 1

I -,-~- c _ -  t e e i j
1 2 0 - - l . a  I I 1

- 1 1
€ 7 1. 1

1 1

1 1
0

4 9 - S O  U

81 30 4 39

- 
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Freque n cy of bit e woun lar ala c _ p - .a- ai .  t ic : s i te s  an c i  c_ - mood. —

chucks inju red while ~aep t urs— .at- r g r c _ c a : c _p icc_ -clear housing

coc m d l  tions

Site  of b i te  \~- cun- - .l F r ocucar a cy

Face 11

Neck 1

Shou3der

1cc _ c _ cc - c_ crc

F r o m  I. . loc :- t 2

I

I.

T hi e F , ILI p

P.ear foot 7

i _ O P A l -  36
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