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ABS TRAC T  

Du ri n g  t h e  s u mmers o f  1974, 1975, a nd 1976, b l ood s a mp l e s were 

take n  from 124 b l a c k  bea rs ( Urs u s a meri c a n u s ) captu red i n  the Gre a t  

Smo ky Mou n ta i n s Na t i ona l Pa rk. H e ma to l o g i ca l  d a ta were c o l l e c ted o n  

96 i nd i v i du a l  bears a nd s e ru m  para me te rs o n  124 bea rs . 

Cou n t s  o f  red c e l l s , wh i te c e l l s , and p l a te l e ts were performed 

o n  who l e  b l ood a s  we l l  a s  d e te rmi na ti o n s  of hemog l o b i n c o n c e n t ra t i o n  

a nd hema toc ri ts . Correc ted whi te c e l l c o u nt s , mea n  corpu s c u l ar v o l u me 

( MCV ) , mea n c o rpu s c u l a r hemo g l o b i n  ( M CH ) , and mean c o rp u sc u l a r h e mo ­

g l o b i n concentra t i o n ( MCHC ) we re c a l c u l a ted . Seru m  s a mp l es were 

a n a l yze d  for g l u c o s e ,  b l ood u re a  n i trogen ( BUN ) , crea t i n i ne ,  sod i u m, 

pota�s i u m, c h l o ri d e, carbon d i oxi d e , u ri c  ac i d ,  ca l c i u m, i no rg a n i c  

p ho s phoru s ,  total  p rote i n , a l bu mi n ,  s e ru m  i ro n , c ho l e s te ro l , tri g l y­

ceri de, a l ka l i n e p ho s pha tase , l a c t i c  d e hydrogenase ( LDH ) , s e ru m  g l u ta mi c ­

o xa l acet i c  tra n sa mi n a s e  ( SGOT ) , c rea t i n e  p h o s p ho k i na s e  C PK ) , a nd to ta l b i l i ­

ru b i n .  Stat i s t i c a l  a na l y s i s i n  the form of l ea s t  s qu a re s  a na l ys i s  o f  

vari ance for u n equ a l  s u bc l a s s  s i ze wa s performed o n  t h e  d a ta ( P<0. 05 ) . 

Hema toc ri t,  l e vel s o f  w h i te b l ood c e l l s  a nd percentage o f  neu t ro­

p h i l s  we re h i g h e r  i n  bea rs c a u g h t  i n  snares wh i l e  perc e n ta g e  of l ympho­

cy te s and eo s i nop h i l s  were l ower; the vari a bi l i ty seen i n  these para m­

eters i s  a t tri bu ted to the s tre s s  o f  the method of c a p t u re .  MCHC 

l e ve l s  were l owe r i n  yea rl i n g bears and ref l ec t a d i e ta ry d ef i c i ency 

a s so c i a ted wi th a l ac k  of v i ta mi n B 12 o r, more genera l l y, wi t h  a l ac k  

o f  an i ma l  ma tte r. Cou n ts o f  w h i te b l ood c e l l s , MCHC a nd percentage o f  

n e u t ro p h i l s  were h i g her i n  1975 t han 1976, wh i l e  perc e n tage of 

i i i  



l ymp hocytes we re l ower . These var i a t i ons  may be rel a ted to d i eta ry 

d i fferences between trappi ng yea rs and a poss i bl e  h i gher  i nc i dence 

of d i sease i n  1 97 5 . Monocyte l evel s were s i gn i f i ca n t l y  l ower i n  

bea rs i mmo bi l i zed  w i t h  Se rnyl a n ;  no spec i fi c  reason i s  noted for 

t he d i fference . 

Crea t i n i ne l evel s were h i g her  i n  mal es t han  fema l e s  and i n  

i v  

adu l ts t ha n  su badu l ts .  Such  a rel a ti o n s h i p ex i s ts bec a u se the rate o f  

produc t i on of  c rea ti n i ne depends on  tota l musc l e  mas s . Pota s s i um ,  i no r­

gan i c  phosphoru s , c ho l esterol , and a l ka l i ne phosphatase we re h i g her  i n  

s u badu l ts than adu l ts .  Va r i a t i on seen i n  potass i um ,  u r i c a c i d  and 

cho l es tero l  depends on p ro ba bl e  d i fferences i n  food preferences . F l u ctu­

at i on wi th  age i n  i norgan i c  phosp horu s  and a l ka l i ne phosphatase i s  

re l a ted  to the rap i d  bone g rowth i n  s u badu l ts .  G l ucose  l eve l s were 

e l eva ted i n  bears  captured i n  snares and a re rel a ted to s tres s .  BUN , 

ur i c  ac i d ,  and  g l ucose l eve l s were h i g he r  i n  bears  i mmob i l i zed w i t h  M- 99 

wh i l e  c h l or i de and a l p ha g l o bu l i n  are e l eva ted i n  bears ca p tu red wi th  

Sernyl an . The  f l u ctua ti on s  seen  i n  c h l or i d e  l evel s are  re l a ted to  the 

effects  of the drug on t he p H  of  the bl ood . The va r i a t i on s  a ssoc i a ted 

wi th  BUN and u r i c  ac i d  a re rel ated i n  part to c hanges i n  k i d ney func ti on 

assoc i a ted wi th the d rug ty pe .  The rea sons for t he c hanges  i n  a l pha 

g l o bu l i n  are not known . Reasons for the a l tera t ions  of  g l ucose l eve l s 

are not  known . Phosphoru s , to tal bil i ru bi n  a nd carbon d i ox i d e  a l l  were 

h i g her in  1 974 than i n  1 9 75 or  1 97 6 ,  whi l e  c h l or i de and sod i um and pota s ­

s i um were l ower .  I t  i s  suggested that these d i fference s a re the re su l t 

of d i fferences i n  handl i ng and storage tec hn i ques  be tween the fi r st  year 

and the second two years . Gl ucose wa s h i gher  i n  1 974 than i n  1 9 7 5  and 

1 976. To ta l pro te i n ,  c ho l e s terol , el ectro p horet i c  a l bumi n a nd beta 
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g l obu l i n  were h i gher i n  1 97 5  than i n  1 97 4  and 1 97 6 , wh i l e a l bum i n ,  a l p ha 

g l o bu l i n  a nd u r i c  a c i d  were  h i ghest  i n  1 97 6 .  Changes i n  these pa ram­

e ters refl ect  d i etary d i fferences  be tween years . SGOT and CPK  l eve l s  

were h i gher i n  1 974  than i n  1 97 5  and refl ec t  a tendency by one c l i n i ca l  

l aboratory t o  report  those va l ues tha t were ou t of  ra nge a s  tru e  ma xi mum 

va l ues  i n stead of e l i mi nat i ng them as unusab l e .  A l ka l i ne phosphatase 

l e ve l s  were h i g he r  i n  1 97 6 ,  bu t no reason i s  pos tu l ated for thi s var i ­

a t i on .  



TABLE  OF CONTENTS 

CHAPTER 

I .  INTRODUCTION 

I I .  DESCRIPTION OF THE STUDY AREA 

Topography 

C l ima te 

F l ora 

Vertebrate Fauna 

I I I. METHODS AND MATERIALS 

IV . RESULTS AND DISCUSS ION . .  

Genera l Commen ts . . . 

Who l e  B l ood Pa rameters . 

Serum and Serum E l ectrophoretic Pa rameters . .  

V .  SUMMARY . . . .  

V I. RECOMME NDATIONS 

L ITERATURE 

APPENDIX 

VITA . .  

vi 

PAGE 

1 

4 

4 

4 

5 

5 

7 

11 

11 

18 

26 

37 

39 

40 

46 

84 



L IST  OF TABLES 

TABLE PAGE 

l .  Who l e B l ood Parameters  of B l a c k  Bears  Captured Du r i ng 
the Summers  of  1975 and  1976, GSMNP . . . . . . 12 

2. Serum Pa rameters of  B l a c k  Bears  Captured Du r i ng the 
Summers of 1974, 1975, and 1976, GSMNP 13 

3 .  Serum E l ectrophores i s  of B l ac k Bears  Captured Du ri ng 

4 .  

the Summers of  1974, 1975, and 1976, GSMNP 14 

The Effec ts of Yea r , Age , Sex , Trap Type , and  Drug 
Type on Parameters of  Who l e  B l ood of B l ack Bea rs 
(* = s i g n i f i c ant , - = not s i g n i f i cant , P<0. 05 ) 15 

5. The Effects  of  Yea r ,  Age , Sex , Trap Type , and  Drug 
Type on Serum Parame ters of B l ack  Bea rs  (* = s i gn i f-
i cant , - = not s i gn i f i cant , P<0. 05 ) . . . . . 16 

6 .  The Effects  of Year , Age , Sex , Tra p Type , and  Drug 
Type on Serum E l ectrophoret i c Va l ues of B l a c k  Bea rs 
( * = s i gn i f i cant, - = not s i g n i fi cant , P<0. 05 ) 17 

7 .  Who l e B l ood Parameters of B l ack  Bea rs Captu red Du r i ng 
the Summers  of 1975 and 1976 by Sex , GSMNP . . . . . 47 

8. Who l e B l ood Parameters of B l a c k  Bears  Captu red Dur i ng 
the Summers  of  1975 and 1976 by Age ,  GSMNP . . . . . 48 

9 .  Who l e  B l ood Parameters of B l ack  Bears  Captu red Du r i ng 
the Summers  of 1975 a nd 1976 by Trap Type , GSMNP 52 

10. Who l e B l ood Parameters of B l ack  Bears  Captu red Dur i ng 

11. 

12 . 

13. 

14 . 

the Summers of 1975 and 1976 by Yea r, GSMNP . . 55 

Serum Pa rameters of B l ack  Bea rs Captured Du ri ng the 
Summers of 1974, 1975, and 1976 by Sex , GSMNP . 

Serum Parameters of B l ack  Bea rs Captured Du r i ng the 
Summers of  1974, 1975, and 1976 by Age , GSMNP . 

Serum Parameters of B l ack  Bears Captured Du r i ng the 
Summers of  1974, 1975, and 1976 by Tra p  Type , GSMNP 

Serum Parameters of B l ac k Bea rs Captu red Du ri ng the 
Summers of 1974, 1975, and 1976 by Year , GSMNP 

v i i 

57 

58 

65 

68 



TAB L E  

1 5 .  Serum E l ec trophores i s  o f  B l ac k  Bea rs Captured Duri n g  

v i i i  

PAGE 

the Summers  o f  1 974 , 1 97 5 ,  and  1 97 6  by Sex , GSMNP • . 7 1  

1 6 .  Serum E l ec trophores i s  o f  B l ac k  Bears Cap tu red Du r i n g  
t h e  Summers  of  1 974 , 1 97 5 , a nd 1 97 6  by Age , GSMNP . . 7 2  

1 7 .  Serum E l ectrophores i s  of  B l a c k  Bears Cap tured Dur i ng  
the Summers of  1 974 , 1 97 5 ,  and  1 97 6  by Trap Type , 
GSMNP . . . . . . . . . . . • . . . . . . • . . . . 7 4 

1 8 .  Serum E l ec t rophores i s  o f  B l a c k  Bears  Captured  Dur i ng 
the Summers of 1 9 74 , 1 97 5 ,  and  1 97 6  by Yea r ,  GSMNP 7 5  

1 9 . B l ood Pa rameters of B l a c k  Bea rs Captured Du r i n g  the 
Summe rs of 1 974 , 1 97 5  and  1 97 6  tha t we re S i g n i f i cant  
fo r Yea r  a n d  Age , GSMNP . . . • . • . . . . . . . . . 7 6  

2 0 . B l ood Pa rameters o f  B l ac k  Bears Captu red Du r i ng  the 
Summe rs of  1 97 4 ,  1 97 5  and 1 97 6  tha t were S i gn i f i c a n t  
for Sex and  Age ,  GSMNP . • . . . . . . . . . . . . . 7 9  

2 1 . B l ood Pa ramete rs of B l ac k  Bears Ca p tu red Du r i ng the 
Summers of 1 974 ,  1 97 5 ,  and  1 976  tha t were S i g n i fi cant  
for  Yea r and  Tra p Type , GSMNP . . . . • . . . . . . . . . . 80  

22 . B l ood Pa rameters of  B l a c k  Bea rs Captu red Du r i n g  the 
Summers of 1 97 4 ,  1 97 5  and  1 97 6  tha t were S i g n i f i cant 
for Yea r and  Drug Type , GSMNP . . . • . . . . . . . . . . . 8 1  

2 3 . B l ood Parameters of  B l ac k  Bears  Captu red Du r i n g  the  
Summers of 1 974 , 1 97 5  and  1 97 6  tha t  were S i g n i f i cant  
for  Year , Drug and  Trap Type , GSMNP . . . . . . . . . . . . 8 2  

24 . Bl ood Pa rameters of B l ac k  Bea rs Captured Du r i ng  the  
Summers of 1 97 4 ,  1 97 5  and  1 97 6  that  we re S i g n i f i cant  
for  Year , Age and Drug  Ty pe ,  GSMNP . . . . . . . . . . . . 83  



L IST OF F IGURES 

F IGURE PAGE 

1 .  Hematoc r i t Level s o f  Bl ack Bea r s  wi th  Re spect to Tra p  
Type, GSMNP. . . . . . . . . . . . . . . . . . . . . 20 

2. Var i a t i on i n  Red Cel l Pa rameters of  B l ack Bea r s  wi th 
Respect to Age, GSMNP. . . . . . . . . . . . . . . 22 

3. Va r i a t i on i n  Whi te Cel l Pa rameter s of B l a ck Bea r s  wi th 
Respect to Tra p  Type, GSMNP. . . . . . . . . . . 25 

4. Level s o f  Gl ucose of  B l ack Bears  wi th Re s pect to Year, 

5. 

6. 

GSMNP. . . . . . . . . . . . . . . . . . . . . . 30 

To ta l Pro te i n, Al bum i n, Al p ha and Beta Gl obu l i n s of  
Bl ack Bea rs  wi th  Re spect to  Year, GSMNP . . . . .  . 34 

Level s of  Al ka l i ne Pho s pha ta se of  Bl ack Bea rs wi th  
Res pect to Age, GSMNP . . . . . . . . . . . . . .  . 35 

i x  



CHAPTER I 

I NTRODUCTION 

A ba se l i ne b l ood profi l e  i s  u sefu l i n  mon i tor i ng the res pon se 

of s pec i es to d i sease, nutr i t i ona l defi c i enc i es, a nd s tres s .  B l ood has  

l ong been u sed a s  a di agnosti c too l by veter i na r i a n s; yet  on l y  rece n t l y  

have w i l dl ife b i o l og i sts  begu n  t o  u t i l i ze b l ood pa rameters . The de l ay 

i n  u se of b l ood a s  a mon i tor i ng agent ha s been du e i n  part to the d if­

f i c u l t i es a s soc i a ted wi th  s amp l i ng suffi c i en t  numbers of a n i ma l s  to 

e s ta b l i sh ba se l i ne va l u es . Wi th  the advent of safe a nd eff i c i ent  

i mmob i l i zi ng drugs  th i s  d iffi c u l ty ha s been parti a l l y  a l l ev i a ted . How­

ever, there i s  s t i l l  the prob l em of whe ther b l ood profi l es from seda ted 

a n i ma l s  can  be con s i dered va l i d base l i ne data . The on l y  a l ternat i ve a t  

t he present t i me i s  t o  a s sume tha t these va l u es are va l i d whi l e  accept­

i ng the l i m i ta t i o n s  i mposed by the effec ts of the immob i l iz i ng agent 

u sed ( Hawkey, 1975 ) .  Further s tudy may b e  a b l e  t o  i so l a te parti cu l ar 

effec ts of drugs  or  of s tres s from capture and hence a l l ow adju s tment 

for those va l u es a l tered by e i ther . 

Wi l d  mamma l s pec i es whose b l ood pa rameters have prev i ou s l y  been 

s tudi ed range from e l ephan ts, E l ephas max i mu s  ( Lewi s, 197 4 ) and 

Loxodonta afr i cana  ( Debb i e  and C l au sen, 1975 ) to  gray squ i r rel s, 

Sc i u rus  caro l i nen s i s ( Gu th r i e  et  a l . ,  1966; Hoff et  a l . ,  1976 ) . B i g 

game s pec i es are the mos t  prom i nent group of l arge mamma l s  s tudi ed: 

wh i te-ta i l ed deer, Odoco i l eu s  v i rg i n i anus  ( John son et  a l ., 1968; Sea l  

and E r i c kson, 1969 ) ,  mu l e  deer, Odocoi l eu s  hem i onu s ( Anderson e t  a l . ,  

1970; Anderson e t  a l . ,  1972 ) ,  moose, A l ces  a l ces  ( Franzmann  and Le Resc he, 
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1 978 ) , e l k ,  Ce r vu s  ca �adens i s  ( Vaug hn e t a l . ,  1 973; Pedersen a nd Pedersen , 

1 97 5 ) ,  prong horn , An t i l ocapra ameri cana ( Barrett and Cha l mers , 1 977 ) ,  

and b i g horn s heep , O vi s  canaden s i s  ( Fran zma n n , 1 97 2 ) .  

Very few s tud i es of  hema tol ogy and serum c h emi str i es  of  b rown 

bea rs  ( Ursu s a rc tos ) were  found i n  the l i tera ture . As i d e  from l im i ted 

data pub l i s hed by Sea l et  a l . ( 1 967 ) ,  the o n l y  other ava i l ab l e  i nfor­

ma ti on on the hemato l ogy and bl ood chem i s t r i e s  of  th i s  spec i e s  wa s that 

of Pearson and Ho l l oran ( 1 972 ) and  Hol l oran and Pea rson ( 1 972 ) .  

Hematol ogy of  ca pti ve po l a r  bears , Ursus  ma ri t imu s ,  wa s repo rted 

by Sea l et  a l . ( 1 967 ) and serum e l e ctrol y tes we re reported on po l ar 

bears by Ma nery e t  a l . ( 1 966 ) . Lee et  a l . ( 1 97 7 )  reported seven who l e  

b l ood _ parameters a nd 1 5  serum parameters  o n  2 1  adu l ts and 1 2  immatu re 

wi l d  po l a r  bears . 

Informa t i on concern i ng hema tol ogy of b l ac k bears ( Ursus  

amer i canus ) wa s repo rte d  by Sv i h l a  et  a l . ( 1 95 5 ) , Mu sac c h i a e t  a l . 

( 1 95 5 ) , Ja cobs { 1 957 ) , Youatt and Eri c kson ( 1 958 ) , K i ng et  a l . ( 1 960 ) , 

Er i c k son and You att  { 1 96 1 ) ,  Hoc k { 1 966 ) , Sea l  e t  a l . ( 1 967 ) a nd 

Di eteri c h  { 1 97 0 ) . S i mi l a r l y ,  reports on  va l ues for b l ood c hemi s t r i es  

i n  b l ack bea r were fou nd i n  Sv i h l a  et  a l . ( 1 95 5 ) ,  Youa t t  and Eri c kson  

( 1 958 ) , Ki ng e t  a 1 . ( 1 960 ) ,  Eri c kson and  Youatt ( 1 96 1 ) ,  Hoc k  { 1 966 ) , 

Brown et  a l . ( 1 97 1 ) ,  Nel s on e t  a 1 . { 1 9 73 ) , Poel ker and Hartwe l l  { 1 97 3 ) , 

Eu ban ks et al . { 1 97 6 ) , and Ma tu l a  { 1 97 6 ) . 

Eri c kson and You a tt ( 1 96 1 ) reported  sea sona l c hanges i n  hema ­

tol ogy t ha t  m i g h t  be rel a ted to wi nte r  dormancy . Ha l i ka s  a nd Bowers 

( 1 9 72 ) mea sured the b l ood v i sco s i ty of b l ac k  bears d ur i ng a u t umn , 

w i n te r ,  and s pr i ng .  Poe l ke r  and Hartwe l l  { 1 97 3 )  compa red the l evel s 

of magnes i um ,  sod i um ,  cal c i um ,  potas s i um ,  a nd copper i n  b l ac k  bears  
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from an area i n  wh i ch these a n i ma l s had ex ten s i ve ly  dama ged trees wi th 

those parameters from an area su ffer i ng no  s uch  damage . Ma tu l a  ( 1 97 6 )  

exam i ne d  3 0  b l ood parameters o f  bears i n  northe a s tern Pen n sy l va n i a  and  

an a l yzed them for the i n fl u ence  of  sex , season , a nd age . In the present 

s tu dy area Eubanks e t  a l . ( 1 976 ) reported 18 serum paramete rs and 

a n a l yzed them wi th  respect to age , we i g h t ,  and data of  co l l ecti on . 

The objecti ve of th i s  s tu dy wa s to e s tabl i s h basel i ne va l ues  for 

who l e  bl ood and serum paramete rs for the popu l a ti o n  of  b l ack  bears i n  

the Great Smoky Moun ta i n s Nat i ona l  Park ( GSMNP ) a nd to exami ne the 

effec ts of  sex , age , year , trap typ e a nd d ru g  u sed on the vari ou s  

parameters mea sured . These d a ta , hopefu l l y ,  wi l l  contr i bute t o  e s ta b ­

l i sh i ng norms for the s pec i es a s  a who l e . Moreover , compari son s w i th  

data  fro m s i mi l ar stud i es i n  other areas s hou l d  e l u c i da te d i fferences 

a nd s i m i l ar i t i e s  for bl ack  bears i n  var i o u s  parts of  t he i r  range . 



CHAPTER I I  

DESCR I PT ION O F  THE STUDY AREA 

The Great Smoky Mou n ta i ns Nat i on a l  Pa rk, compr i sed of 2072 km2 

( 207,382 ha . ),  i s  s i tu a ted on the common border of Tennes see and North 

Carol i na .  The l and con ta i ned i n  the Park i nc l udes port i ons  of B l ou n t, 

Sev i er, and Cocke count i es  i n  Tennessee a nd Swa i n  and Haywood cou n t i es 

i n  North Carol i na .  U. S .  H i ghway 441, from Gat l i nburg, Tennes see, to 

Cherokee, North Carol ina, b i sects  the ac reage. A second major h i ghway, 

Sta te Route 73, runs  para l l e l  to the north bou nda ry from Gatl i nburg to 

Townsend. 

The s tudy area compr i se s  the northwe s t  quarter of the Pa r k  

(150,607 ha . ) .  I t  i s  bou nded by the Tran smou n ta i n  Road on  the eas t  

a nd the Tennes see-North Carol i na border on the sou th. 

Topography 

The mou n tains i n  the Park  extend from the northea s t  to the s ou th­

wes t  and are chara cterized by deep V-sha ped va l l eys, s teep s l opes, and 

na rrow ri dges. The e levati on ra nges from 271 m above sea l evel  where 

Abrams Creek meets the L itt l e  Tennes see Ri ver at Chil howee Lake to 

2025 m at Cl i ngman's Dome . Approximate l y  960 km of  mou nta i n  streams 

drain the area ( Ma rcum, 1974 ) . 

C l imate 

The average annu a l  temperature a t  e l evati ons be l ow 450 m i s  14° C, 

wh i l e  the average annua l tempera tu re a t  e l evati ons  above 1900 m i s6° C. 

4 
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W i th each  1 000 m i ncrease  i n  e l e vat ion  the tempe rature decreases approx ­

i mate l y 40C, Mo nth ly  tempe ratu res u s ua l ly peak i n  Ju ly  and are a t  a l ow 

i n  February .  A t  l ow e l eva t ions prec i p i ta t i on averages 1 40 em per year , 

wh i l e at  the h i ghest  e l eva t i ons  prec i p i ta t i o n  may exc eed 200 em . Pre­

c i p i ta t i on i s  u su a l l y at  a max imum i n  Ju l y  a nd at a m i n i mum i n  Sep tember 

and Oc tober ( Eag l e  and Pe l ton , In Pres s ) .  

Fl ora 

The vege ta t i on w i t h i n the Park i s  d i v erse because  o f  the many 

m i c rohabi ta ts fou nd there i n .  E l evat i ona l i nc reases  approx i ma te a 

movement  nor thward wi th res pect to v egetat i ona l  change s . There a re 

1 300  spec i es of f l oweri ng p l ants , approx i mate ly  350 s p ec i es of mos ses 

and l i verworts , 2 50 spec i es of l i che ns , and more than 2000 s pec i e s  of  

fu n g i  wi th i n the area { S tu pka , 1 960 ) . 

Ver tebrate Fauna  

Numerou s spec i es of f i s hes , amp h i b i ans , rep t i l e s ,  a nd b i rd s 

occ u r  wi t h i n  the Park . The Na t i ona l  Park Serv i c e { 1 96 9 )  reports tha t 

the re are more than  200 spec i es of b i rds , 23  spec i es of  sna kes , and 7 2  

spe c i es of f i s h . In add i t i on ,  acc ord i ng to the Na t i ona l  Pa r k  Se rv i c e  

{ 1 969 )  t h e  a rea  con ta i n s o n e  o f  the r i chest  arrays o f  sa l ama nd ers  i n  

the wo rl d .  Mamma l s ,  however , are n o t  a s  abundant . L i n zey and Li nzey 

{ 1 97 1 ) report tha t 59  spec i es of mamma l s  res i de wi th i n  the Park . Of 

these , 25 s pec i es bel ong to the fami ly  Rod en t i a .  The whi te - ta i l ed deer 

and the European wi l d  hog { Su s  scrofa ) a re the o nly  l arge mamma l s  

presen t other than the b l a c k  bea r .  More deta i l ed desc ri pti ons of the 



s tudy a rea, natura l h i story, topogra phy, c l ima te, fl ora and 

ver tebrate fa u na can be fou nd i n  Ma rcum (1974 ) a nd Beema n (1975 ) . 
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CHAPTER II I 

METHODS AND MATERI ALS 

Du r i ng the s ummers of 1974, 1975, and 1976, 124 b l ack  bea rs  were 

captu red i n  the s tudy area; 114 were captu red u s i ng Al dr i ch s pr i ng­

ac t i va ted snares  and 10 u s i ng cu l vert tra ps  or free-rang i ng techn i qu e s . 

Samp l es from bears captu red i n  1974 were cons i dered a s  a pre l i mi nary 

s tudy to the present  work ( Eu banks  et  a l . ,  1976 ) . 

Bea rs were i mmob i l i zed w i th e i t her Serny l a n  ( Phencyc l i d i ne 

hydroc h l or i de, Parke Dav i s  and Co . ,  Morr i s  P l a i ns, N .  J . )  ( n =65 ) or  

M-99 ( Etorp h i ne hydroch l or ide, Ameri can  Cya nam i de Co . ,  Wayne, N .  J . ) 

( n=59 ) . Ba s i c  b i o l og i c a l  da ta were recorded for each  an ima l  ( Eagar, 

1977 ) . 

B l ood sampl es  we re co l l ec ted from the femora l ve i n i n to vacuum 

tu bes  fi tted w i th a 20 ga, 3 . 81 em ( 1 . 5  i n )  needl e and a Vacu ta i ner 

Luer adapter ( Becton-Di c k i n son, Rutherford, N .  J . ) .  Who l e  bl ood wa s 

co l l ec ted i n  7 m l  vacuum tu bes ( Becton- D i c k i n son ) con ta i n i ng 0 . 09 m l  of 

EDTA ( K3 ) to prevent clotti ng and i nverted gen t l y  three to f i ve t imes  to 

i n su re proper m ix i ng . Du r i ng the second summer a sma l l er vacuum tu be 

(3 ml ) was eva l u ated; i t  a ppears that the sma l l er tube a l l ows for better 

ma i ntenance of cel l u l a r i n tegri ty .  B l ood smears were made o n  prec l ea ned 

m i c roscope s l i des wi thi n 15-30 mi n .  after b l ood co l l ecti on and l a ter 

s ta i ned wi th G i emsa (2% ) . The h i g h l i p i d  content i n  many of the b l ood 

samp l e s made i t  d iffi cu l t  to o bta i n  a su i tab l e smea r .  Serum samp l es  

were obta i ned by col l ect i ng who l e  bl ood i n  20 m l  vacuum tu bes ( Bec ton­

D i c k i n son ) conta i n i ng no add i t i ve . Samp l es were refr i gera ted (4 . 5°C )  

7 
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i mmed i a te l y on  return from the f i el d ( th ree to s ix hou rs ) . The samp l es 

were no t c h il l ed in the fie l d  because  of the diffic u l ty in tra n sporting 

additiona l equ ipment  whi l e bac kpacking in to c hec k tra p s .  The b l ood i n  

the 20 m l  vacuum tu be was a l l owed to c l ot overn i g ht .  The s erum was t hen 

w i t hdrawn and s p un  at 3300 rpm for 20 m i n .  in a c l i n ic a l  cent r i fu ge 

( IEC , C l in ica l Centrifu ge, Head 211 ) to remove a ny extra neo u s  red c el l s .  

The serum wa s transferred to p l a s t ic v ia l s ,  and s tored a t  -75°C for l a te r  study . 

Hematol ogy data were co l l ected o n  96 i nd i v idu a l  bears . A bea r 

was  con s i dered a di st i nct  i ndiv i du a l  i f  it was a new captu re or  a 

receptu re from a prev ious tra p p i ng year .  The who l e b l ood s amp l e s  were 

a n a l yzed wi th i n  24-48 hrs. after co l l ect i on . Who l e b l ood a n a lyses  

i nc l u ded cou nts  of  red ce l l s , whi te ce l l s ,  a nd p l ate l e ts a s  we l l  a s  

determinations o f  hemog l ob i n c oncentra t i on a nd hema toc r i ts . Red ce l l s, 

wh ite cel l s, and p l atel e ts were d i l u ted i n  a n  appro pr i a te Unopette 

( Bec ton-Dic k i n s on ) a nd hand-mixed for f i ve m i nu tes . Eac h of these 

s amp l e s  was then manua l l y counted u s i ng a hemacytometer ( Da v i dshon  a nd 

Ne 1 son, 1 97 4: 1 17 ,  124 ,  1 26 )  . 

Hematoc r i ts were meas u red by the mi c ro hematocr i t method ( Brown , 

1976: 74 ) u s i ng cap i l l ary tu bes, a m i c rohema tocr i t c entr i fu ge ( IEC, 

Mic rohematocr i t Cen tri fuge , Model B )  and a card reader. The average of 

fou r de termi nat i on s  i s  g i ven as the mean hema tocr i t for each samp l e .  

Hemog l obi n was measu red w i th a Spencer Hemog l ob i nmeter (Ameri ca n  

Opt i ca l , Sou th B r i dge , Mas s. ) fol l owi ng  the me thodol ogy fou nd i n  Cart­

wright ( 1968: 92 ) . The reported va l ue i s  the average of two samp l es . 

Differenti a l  whi te ce l l  c ou nts  were pe rformed o n  the G i emsa 

s ta ined bl ood smears . One hundred ce l l s ,  u nder o i l  i mmers ion , were 

cou n ted on eac h  s l i de .  
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Va l u es for mean ce l l u l a r vol ume ( MCU ) , mea n  c e l l u l a r  hemog l ob i n  

( MCH ) ,  and mea n c el l ul a r  hemog l ob i n  concentra t i on ( MCHC ) were ca l cu ­

l a ted as descr i bed pre v i o u s l y  ( S i mmo ns , 1 97 6 :  78 ) .  A correc ted coun t o f  

wh i te cel l s  wa s cal c u l ated for eac h  samp l e wh i c h  had y i e l ded a su i tab l e smea r .  

Serum samp l es from those bears trapped i n  1 97 5  were taken to the 

C l i n i c a l  Labora tory at The Un i ve rs i ty of  Tennes see Memor i a l  Res earch 

Hos p i ta l  where they were chem i c a l ly a na lyzed by a SMA 1 2/ 60 and a SMA 

6/60 ( Tec h n i con , I nc . , Tarrytown , N .  Y . ) .  The SMA 1 2/ 60 profi l e  

i nc l uded the fol l ow i n g  pa rameters :  tota l prote i n ,  a l bumi n ,  cal c i um ,  

phos phorus , cho l es terol , u r i c ac i d , crea t i n i ne ,  b i l i ru b i n ,  a l kal i ne 

phosphata s e ,  creat i ne phospho k i nase { CP K ) , l a ctate dehydrogenase  (LDH ) 

and serum g l u tam i c -oxa l ac et i c transami nase  ( SGOT) . The SMA 6/60  

a na l yses i nc l u ded c h l or i de , carbon d i ox i d e ,  s od i um ,  pota ss i um ,  b l ood 

u rea n i trogen ( BUN ) , and g l ucose . Concentrat i ons  of a l bum i n  and the  

a l pha , be ta , and gamma g l obu l i n  frac t i on s  of  serum prote i n s were 

meas ured e l ectrophoreti ca l l y u s i ng a M i rcozone i nstrume n t  ( Beckma n 

I ns trument Co . , I nc . , Fu l l e r ton , Ca l i f . ) . 

Serum sampl es from bears caught  i n  1 976  we re ana l yzed u s i ng a 

SMAC ( Tec h n i con I nc . , Tar rytown , N .  Y . ) w i t h  the cooperat i on of  Fort  

Sanders Pre s byte r i an Hos p i tal . Thi s i n s trume n t i s  super i or to tha t 

u sed  i n  the pri or year because i t  re qu i res  l e s s  serum a nd mea sures t wo 

more parametsrs : serum i ro n  a nd tri g l ycer i des . 

I n i ti a l  ana l ys i s  of the data i nc l uded ca l c u l a t i on of  mea ns , 

s tandard dev i a t i on ,  range and  s ta ndard error . Da ta were then s tat i s ­

t i c a l l y  exam i ned by l east  s quares ana lys i s  o f  var i ance for u ne qual  

subc l ass s i ze ( SAS 1 972  PROC  GLM ) ( Ba r r et a l ., 1 97 6 ) . Each pa rameter 

was exami ned for the i nf l uence of year , sex , age , trap type a nd dru g  



used . I f  P <0 .05, then the parame te r vari ed s i g n i f i ca n t l y  wi th  the 

var i ab l e be i ng te sted . 
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CHAPTER I V  

RESULTS AND DI S CUSSI ON 

General Comments 

The resu l ts of who l e  b l ood s tud i es ,  serum ana l yses , and serum 

e l e c trophores i s  on bl ac k  bears captu red d u r i ng  the summers of 1 97 4 ,  

1 97 5 ,  a n d  1 976  a re s umma r i zed  i n  Tab l es l ,  2 ,  and 3 .  Tab l e s  present i ng 

the  data s umma r i zed by s ex , age , yea r  of  captu re and tra p type can be 

fou nd  i n  Ta b l e s  7 - 1 8  ( p .  47 ) i n  the Append i x .  Tab l e s  4 ,  5,  a nd 6 

present  those pa rameters tha t  are s i gn i f i cant ly  affected by sex , age , 

yea r  sampl es , trap type , or drug u sed . Ta b l e s  1 9-24  ( p .  76 ) i n  the 

Appe n di x  summar i ze by vari a b l e  the data where mo re than one vari ab l e 

i s  s i gn i f i ca n t .  

There were n o  s i gn i f i ca n t  d i fferences i n  who l e  b l ood parameters 

wi t h  regard to sex . MCHC l evel s were s i gn i f i cantly l ower i n  bea rs one 

year o l d .  Monocy te l eve l s  were s i gn i f i cant ly  l ower i n  bea rs i mmobi l i z ed 

w i th  Serny l a n . Hema toc r i t l ev e l s ,  l eve l s of whi te b l ood cel l s  a nd per-

·c entage  of neu trop h i l s  were h i gher i n  bears caught  i n  sna res  wh i l e per­

cen tage of l ymphocytes and eosonoph i l s  were l owe r .  Counts  o f  wh i te 

b l ood c el l s , MCHC a nd percentage of  neu trop hi l s  were h i g he r  i n  1 97 5  

than  i n  1 97 6 ,  wh i l e  percentage of lymphocytes we re l ower ( Ta b l e  4 ) . 

Ca l c i um ,  serum i ron , and tr i g l yc er i des  were the on ly  three 

parameters measured on serum that exh i b i ted no s i gn i f i cant  var i a t i on 

w i t h  yea r ,  se x ,  age , tra p type or  drug used . Car bon d i ox i de b i l i ru b i n ,  

S GOT , phos phoru s , g l ucose and  CPK  were h i gher  i n  1 974  than i n  1 97 5  o r  

1 1  



TABLE  1 .  Who l e  Bl ood Parameters of B l ack  Bears  Captu red Dur i ng the Summers  o f  1 97 5  and 1 976 , GSMNP . 

Dete r mi na t i on N t1ean S tandard Dev i a t i on Ra nge 

Red B l ood Cel l s  ( l 06/mm3 ) 96 7 .  1 0  1 .  07 4 . 49 - 9 . 54 

Whi t e  B l ood Ce l l s  ( l 03/mm3 ) 96 1 6 . 05 5 . 33 6 . 7 2 - 3 5 . 68 

P l ate l ets  ( l 06 tmm3 ) 9 5  0 . 53 0 . 1 4  0 . 1 6  - 0 . 89 

Hema toc r i t ( %) 96 42 . 93 4 .  2 1  32 . 00 - 5 5 . 00 

Hemog l ob i n  ( gm )  9 5  1 4 . 54 1 . 49 1 0 . 70 - 1 8 . 80 

MCH ( uu g ) 95  20 . 7 0 2 . 98 1 6 . 00 - 3 2 . 2 0  

MCV ( u3 ) 96 6 1 . 1 6 7 . 92 46 . 1 0 - 86 . 60 

MCHC ( %) 9 5  3 3 . 9 1 1 . 42  29 . 70 - 40 . 00 

Neu troph i l s  ( %) 78 8 1 . 50 1 0 . 6 5 37 . 00 - 97 . 00 

Lymphocytes ( %) 78 1 2 . 50 7 . 62 2 . 00 - 43 . 00 

Monocyte ( %) 78 l .  6 2  1 . 66 0 . 00 - 8 . 00 

Eos i noph i l ( %) 78 3 . 62 4 . 33 0 . 00 - 4 1 . 00 

Basoph i l ( %) 78 0 . 73 1 . 06 0 . 00 - 4 . 00 

NRBC ( %) 78 0 . 65 l .  50 0 . 00 - 1 0 . 00 

CWBC ( l 03 tmm3 ) 7 3  1 5 . 7 4 5 . 52 6 . 58 - 35 . 68 
N 



TAB L E  2 .  Se rum Parame te rs o f  B l a c k  Bea rs Cap tu red  Du r i ng the Summers of 1 97 4 ,  1 97 5 ,  and  1 976 , GSMNP .  

Determi nat i on  N 

Sod i urn ( mE q/L ) 1 23 

Ch l or i de (mE q/L ) 1 24 

Pota s s i um (mE q/L )  1 24 

Ca l c i um (mg/d l ) 1 24 

I no rgan i c  phosphorus (mg/dl ) 1 22 

Serum i ron  ( mc g/dl ) 5 1  

(mg/d l ) 1 24 

Creat i n i ne ( mg/d l )  1 24 

Uri c ac i d  (mg/d l ) 1 24 

Tota l b i l i rub i n  (mg/d l ) 1 22 

C02 (mE q/ 1 ) 74  
Gl ucose  ( mg/d l ) 1 24 
Cho l es terol  ( mg/dl ) 1 24 

Tri g l ycer i des ( mg/d l ) 5 1  

Tota l prote i n  ( g/d l ) 1 24 

Al bumi n ( g/ d l ) 72  
A l ka l i ne phos pha tase ( U/ L )  1 24 

( U/ L )  

S GOT ( U/ L )  46 
CPK ( U/ L )  51 

Mean Standa rd Dev i a t i on 

1 42 . 64 5 . 5 6 

1 0 1 . 99 7 . 3 2 

4.81 0 . 72 

7 .  98 1 . 0 1 

5.45  l .  3 2  

1 64.70 79 . 99 

1 2.3 5  7.98 

1 .  57 0 . 34 

2 . 3 2 0 . 5 1 

0 . 1 8 0.1 4 

1 8.99 3 . 94 

99.60 5 1 . 63 

2 52 .04 44 . 7 2 

2 29 . 67 7 1 . 08 

7 . 1 8 0 . 60 

3 . 97 0.34 

56 .1 7 2 5.1 1 

Range 

1 3 1 .00 - 1 60 . 00  
88 . 00  - 1 2 5 .  00 

3 . 20 - 7 .  50 

5.80 - 1 2 . 50  

2.40 - 9 .  60 

60 . 00 - 37 8 . 00 

0.00 - 44 . 00  

0 .  90- 3. 00 

1 .40 - 4 . 40 

0 .  00 - 1 .50 

1 1  . 00 - 33 . 00 
7 . 00 - 28 5 . 00 

1 2 5 . 00 - 47 5 . 00  

63 . 00 - 409 . 00 

5 .  60 - 1 0 . 00 

1 .1 0 - 5 . 70 

1 5 .00 - 1 8  7 .  00 
Not repo rted --va l ues ou t of i nstrumentati on ran ge 

1 85 . 63 5 9 . 1 0  

64 1 .24 288. 9 1  
5 7  . 00 - 3 58 . 00 

45 . 00 -1 200 . 00 w 



TABLE  3 .  Serum E l ectrophores i s  of B l ack  Bears  Captu red Du r i ng the Summers of 1974 , 1975, and 1976 , GSMNP . 

Determi nation N Mean  Standard Deviati on Range 

Al bumi n ( g/dl ) 120 3 . 66 0 . 49 1 . 89 - 4 . 84 

A l pha  g l obu l i n  ( g/dl ) 120 0 . 99 0 . 27 0 . 50 - 2 . 60 

Beta g l obu l in ( g/dl ) 120 1 .  30 0 . 26 0 . 68 - 2 . 36 

Gamma g l obu l i n  ( g/dl ) 120 1 .  23 0 . 70 0 . 51 - 7 . 71 

+=-



TABLE 4. The Effects of  Yea r ,  Age , Sex , Trap Type , and Drug Type on Parameters  of Who l e B l ood of B l ack 
Bears ( * = s i gn i f i cant , - = not s i g n i fi cant , P<0.05 ) .  

Trap 
De termi n a ti on  Year Age Sex Type Drug 

Red b 1 ood ce 11 s 

Wh i te bl ood ce l l s  

Pl ate l ets 

Hema toc r i t 

Hemog l ob i n 

MCH 

MCV 

MCHC 

Neutroph i l  s 

Lymphocytes 

Monocyte s 

Eos i no  ph i l  s 

Ba soph i l s 

* * 

* 

* * 

* * 

* * 

* 

* 

U1 



TAB LE 5 .  The Effec ts of Year ,  Age , Sex , Trap Ty pe , and  Drug Type on Serum Pa rame ters of B l ac k  Bears  
( * 

= s i g n i f i can t ,  - = not s i g n i fi cant , P <0 . 05 ) .  

De term i n a t i on 

Sod i um 
o r i d e  

Pota s s i um 
Ca l c i um 
I norgan i c  phosphoru s 
Serum i ron 
BUN  
Creat i n i ne 
Ur i c ac i d  
Tota 1 b i l i rub i n 
Carbo n d i ox i de 
Gl ucose 
Cho l e s terol 
Tr i g l yc er i des  
Tota 1 prote i n  
A l bum i n 
Al ka l i ne phos pha tase 
L DH 
SGOT 
CPK  

Year 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

Tra p 
Age Sex Type Drug 

* 

* 

* 

* 

* 

* 

* 

* 

Not reported --va l ues  out  of i n s trumenta t i on ra nge 

* 

* 

* 

* 

...... 
0"1 



TABLE 6 .  The Effects of Yea r ,  Age, Sex , Trap Type, and Drug Type on  Serum E l ectrophoreti c Values of Black 
Bea rs ( * = s i gn i fi cant , - = not s i g n i f i cant, P<0 . 05 ) . 

Tra p 
Determ i nati on Yea r  Age Sex Type Drug 

Al bum i n 

Al pha g l obuli n 

Beta g l obu l i n  

Gamma g l obu l i n  

* 

* * 

* 

-......! 
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1976, whi l e  sodi um, chl o r i de and potas s i um l evel s were l ower .  To ta l pro­

tei n and cho l e s terol  were s i gn i fi ca n t l y  h i gher  i n  1975 than  i n  1974 

a nd 1976, wh i l e  a l bumin, ur i c  ac i d  and a l ka l i ne phosphatase  were s i g­

n i f i cant ly  h i gher i n  1976 . Pota s s i um, phosphorus, chol e s tero l ,  a l ka l i ne 

phosphatase, and u r i c ac i d  were s i gn i f i ca n t l y  h i gher  i n  su badu l ts .  

Creat i n i ne wa s h i gher  i n  adu l ts and i n  ma l es. Gl u cose wa s h i gher i n  

those bears  captu red in snares. Uri c ac i d, BUN, and g l ucose were h i gher  

i n  those bea rs i mmobi l i zed wi th M-99, wh i l e  c h l or ide l evel s were h i g her 

i n  bears immobi l ized wi th Serny l an  ( Ta b l e  5 ) .  

Al bumi n a nd beta g l obu l i n  were h i g her  i n  1975 than i n  1974 a nd 

1976, wh i l e  a l pha  g l obu l i ns were h i g her  i n  1976 than i n  1974 and 1975. 

A l p h? g l obul i n s were a l so h i g her  i n  bea rs  i mmo bi l i zed wi th Serynl a n 

(Tab l e  6 ) . 

Who l e B l ood Pa rameters  

Counts of  red ce l l s, hema toc r i t, a nd concentrat i ons of  hemog l ob i n 

fo r b l ack bea rs i n  th i s s tudy were wi th i n  the range of those va l ues  

reported by Ma tu l a  (1976 ) ,  Pea r son a nd Ha l l oran (1972 ) ,  Die ter i ch  (1970 ) ,  

Sea l  et a l . (1967 ),  Hoc k (1966 ) ,  Er i c kson a n d  Youa tt (1961 ), Youatt  and 

Er i c kson (1958 ), and Sv i h l a et a l .  (Ta b l e l , p. l 2 ) .  Va l ues for counts 

o f  red cel l s, hema toc ri ts, and concentra ti o n  of hemog l ob i n were h i gher 

than those reported for brown bea rs (Pearson and Ha l l oran, 1972; Sea l 

et a l . ,  1967 ) and po l ar bea rs (Lee et  a l . ,  1977; Sea l e t  a l . ,  1967 ).  

There we re no di fferences i n  counts of  red cel l s, hema tocr i t s, 

and concentrat i ons of hemog l og i n  a ttr i bu ta b l e to sex, age, year  or  dru g 

u sed (Tab l e  4 ) .  Ma tu l a  (1976 ) reported h i g her red ce l l cou n ts i n  h i s 

fema l e  bears and he postu l ated tha t thi s e l eva t i on arose a s  compensa tory 
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for reduced hemogl ob i n ,  ref l ec ted i n  l ower MCH and MCHC val u es. He 

attri bu ted th i s  to i ron def i c i ency i n  fema l es dur i ng preg nancy and 

l ac ta t i on. The s ix l ac tati ng bears  ( Tabl e 7, Append i x )  s howed no trend 

towa rd l owe r hemog l obi n or  h i g her cou nts of red cel l s. The c ha nge tha t  

m i ght  have occu rred i n  these parameters wi th i mp l antati on woul d  n o t  s how 

up here because  imp l anta t i on occ u rred after the tra pp i ng yea r had 

cea sed. Pea rson and Ha l l oran ( 197 2 ) , i n  the brown bear , and Lee et a l .  

(1977 ) ,  i n  the pol a r  bear ,  fou nd n o  vari ati on i n  red cel l parame ters 

a s soc i ated wi th sex. 

Bears  tra pped i n  snares had s i gn i f icant ly  h i g her hema tocr i ts than 

those captu red wh i l e  free rang i ng or in  c u l vert tra p s  ( Fi gure 1 ). 

Al thoug h the d i fferences were not s i g n i f i can t ,  the concentrati on of 

hemog l obi n and the cou nts  of red cel l s  were a l so e l eva ted i n  bears  

trapped in  s nares. The  comb i nat i on of  el eva ted hematocr i t ,  hemog l ob i n ,  

a nd the cou nts  of  red ce l l s  c ha racter i ze a gebera l response  to s tre s sfu l 

s i tua t i ons. A s p l en i c  con cen trati on re l ea s i ng a poo l of red cel l s  i s  

seen i n  certa i n exc i ta b l e  breed s of dogs such  as  the pood l e  ( Scha l m  et 

a l  ., 1975: 88 ) .  The effec ts of s tress on who l e  bl ood and serum param­

eters of bea rs ha ve been d i scus sed by ma ny authors ( Lee et  a l  . ,  1977; 

Eu ban k s  et a l ., 197 6; Matul a ,  197 6; and Pearson and Ha l l oran, 197 2 ) ;  

howeve� th i s study i s  the f i r st  to c l ear ly  show the response o f  the red 

bl ood cel l and i ts re l a ted parameters to the s tres s of the method of  

ca ptu re. Th i s  i s  fu rthe r substant i ated in  th i s  s tudy by the  a l te ra t i on s  

seen i n  the numbers and k i nds o f  whi te bl ood ce l l s  ( p. 24 ) .  

MCV, MCH , and MCHC va l ues for bl ac k bea rs  ( Tabl e 1, p .  12 ) compare 

favorab ly  wi th  tho se reported by Matu l a  ( 1976 ) ,  bu t were h i g her than 

those g i ven by D i ete r i ch (1970 ) and Hoc k ( 1966 ) .  MCV va l ues  i n  the 
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present study we re l owe r than  those repor ted by Pearson and Hal l ora n 

(1972 ) and Sea l e t  a l .  (1967 ); however , MCH and MCHC va l ues were s i m­

i l a r. Va l ues for MCV and MCH i n  thi s s tudy we re h i gher than those from 

brown bea rs ( Pearson and Ha l l oran , 1972 ) and po l a r bears  ( Lee et a l . ,  

1977 ) , bu t MCHC va l ues were l ower. 

No s i g n i fi cant  d i fferences were noted i n  MCV , MCH and MCHC 

va l ues for sex , trap type or drug type. MCH and MCV l evel s were not 

s i g n i f i cant for the i nfl uence of age a nd yea r samp l ed; however , MCHC 

va l ues were s i gn i f i c ant  for the i n fl uence of both ( Ta bl e 4, p .  15 ) .  

The MCHC wa s s i gn i f i cant ly  l ower for the year l i ng bea rs than for 

any o ther age c l a s s . To i nterpret the se f i ndi ngs  i t  i s  neces sa ry to 

v i ew the trends i n  counts of  red cel l s ,  hema toc ri t ,  concentra t i on of 

hemog l obi n ,  MCV , and MCH ( F i gure 2 ) . Numbers of red bl ood cel l s  and 

the c oncentra ti on of  hemog l ob i n  were l ower i n  one and two yea r o l d  

bears. Hema toc r i t l eve l s were reduced i n  two year o l d  bea rs , a l though 

they approached the mean of  a l l age c l a s ses  i n  the year l i ngs. MCV 

l evel s were h i g her i n  bea rs of the fi rst  two age c l a s ses. MCH va l ues 

were e l eva ted in  two year  o l d bea rs. 

These var i a t i ons i n  numbers of red bl ood cel l s ,  hematocr i t ,  

concentration of hemogl obin , MCH , MCV and MCHC are not i nconsi s tent  

wi t h  data prev i ous l y  reported in  the  l i teratu re. Seal  et a l .  (1967 ) 

sta ted tha t cubs a nd year l i ngs  had fewer red bl ood cel l s ,  l ower hema­

toc r i ts , and l ower hemogl obi n concentra t i ons  than adul ts. They a l so 

reported that newborn  cubs  of the genus  ursus  had a 50% h i gher MCV than 

adu l ts .  Matu l a  (1976 ) found a s i gn i f i cant  i nc rease i n  MCH l evel s wi th 

age; a l thoug h not s i gn i f i ca n t ,  s i m i l ar trends were found for MCHC v a l ues  



22  

l ower than  mean 

h i gher than mean 

no va r i a t i on from mean over a l l ages 

Red ce l l s  I ' 
Hema toc r i t ' 

s.. 
(!) 

+..> 
Hemog l o bi n  f f (!) 

E 
tO 
s.. 

t t 
tO MCV c.. 

�1CH t 
r•1CHC I 

Age (yea rs ) 

F i g ure 2 .  Va r i a t i on i n  re d c e l l pa rame ters o f  bl ac k bea rs 
wi t h  respect t o  age , GSMN P .  



23 

and hemog l ob i n concen tra ti ons. He reported , however , tha t younger bea rs 

had a 1 owe r MCV .  

Matu l a  (1976 ) and Sea l et  a l . (1967 ) fe l t  that you nger bears  

mi ght  exh i b i t  hypochrom i c  mi crocyti c  anem i a .  I n  the present s tudy 

younger bea rs had ce l l s  wh i ch were macrocyt ic  and normoc hrom i c , a con­

d i t i on wh i c h  para l l e l ed that seen when there i s  a l ac k  of  v i tam i n s12 
or fo l i c  ac i d  ( Scha l m ,  1961: 242). Sea l e t  a l . (1975 ) suggested such  

a d i e tary defi c i ency for wo l f  pups . Th i s defi c i ency cou l d  be a major 

fac tor i n  mor ta l i ty i n  the very you ng bea rs. S i m i l a r l y  the d i fferences 

noted i n  MCHC va l ues  between the years  (1975 and 1976 ) refl ec t a d i f­

ferenc e i n  a n i ma l  ma tter consumed , a l though prev i ou s  food hab i t s tudi e s  

sugg�s t  tha t the l evel s o f  a n i ma l  ma tter  consumed i s  rel a t i ve ly  con­

s i s tent  over t ime ( Beema n and Pel ton , I n-Pre s s; Eag l e and Pel ton, I n­

Pres s ) . 

Va l ue s  reported for counts of whi te bl ood ce l l s  for b l ack  bea rs  

( Ta b l e 1, p. 12 ) we re h i gher than  those va l u es  reported by Ma tu l a  (1976 ),  

Pea rson and Ha l l o ran  (1972 ) , Di eteri ch  (1970 ) , Sea l e t  a l . (1967 ) ,  K i ng  

et  a l . (1960 ) , Jacobs (1957 ) ,  and Svi h l a et  a l .  (1955 ) ,  but  were l ower 

than those reported by Youatt and Er ic kson (1958 ).  Ca l cu l a ti ng the 

correc ted whi te blood cell cou nt  for those bears yi eld i ng a s u i table 

smear a l tered the basel i ne va l ues  very l i ttl e .  The average va l ues , 

exp res sed a s  percentages, for the number of  neu trop h i l s ,  l ymphocytes ,  

monocytes , eos i noph i l s ,  and baseophi l s  from b l ack  bears i n  th i s  s tudy 

we re s i mi l ar to those reported by Ma tu l a  (1976 ) , Pearson a nd Ha l l oran 

(1972 ) ,  Jacobs (1957 ) ,  and Mu sacc h i a  e t  a l .  (1955 ) . 

Cou n ts of  wh i te b l ood cel l s, percentage of neu troph i l s  a nd 

l ymphocyte s exh i b i ted no  s i g n i f i cant var i a t i on wi th sex, age and drug 
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type . Monocytes d i spl ayed no s i gn i f i ca n t  d i fference w i th sex ,  a g e ,  trap 

type and  year wh i l e  eos i noph i l s  exh i bi ted no s i gni f i ca nt f l uctua t i on 

w i t h  sex ,  age , drug type a nd year. Baseph i l s  d i spl ayed no s i gn i f i ca nt 

var i at i on w i th s ex, a ge, drug type , trap type and  year ( Ta b l e  4, p .  15). 

Va l u es for counts  of  whi te cel l s  were s i g n i f ica n t l y  el eva ted i n  bears 

captured by s nares ( Fi gure 3}. These same bears had e l evated l evel s of  

neutrophi l s  a nd d epres sed l eve l s o f  l ymphocytes and eos i noph i l s .  Lee 

e t  a l .  (1977) reported a n  e l eva t i o n  i n  the cou nts  of wh i te bl ood cel l s  

of  pol ar bears captured wi th  snares, a l t ho u g h  t hey d i d  not  i ncl ude  data 

on  the k inds  of  cel l s  a nd the i r  respecti ve numbers. It i s, however, 

now accepted tha t u nder cond i t i o n s  of  s tress  the adrena l  cort ica l  secre­

t i on� depres s the number of  c i rcu l a t i ng eos i nophi l s  a nd l ymphocytes a nd 

l eads  to a n  el eva t i o n  o f  c i rcu l at i ng ne u trophi l s  ( Scha l m ,  1961: 270). 

These res u l ts coupl ed wi t h  those seen for red cel l parameters certa i nl y  

i nd i ca te the h i g h  l evel  o f  s tre s s  a s soc i a ted w i th the capture o f  bears 

by s n ares . 

Whi te bl ood cel l s  were s i gn i f i ca n t l y  e l eva ted i n  bears captured 

d ur i ng the 1975 trappi ng season. Neu troph i l s  were s i gn i fi cant l y  hi gher 

i n  these same bears wh i l e  the l ymphocyte l eve l s were depres sed . These 

res u l ts are more d i ff icu l t  to expl a i n  than the d i fferences in trap 

type , but they may refl ect a combi na ti on of factors such a s  pos s i bl e  

d i etary d i fferences and perhaps a h i g her i nc i dence o f  d i seases such 

as l eptospi ros i s  or para s i tes such  as D i rofi l ari a urs i ( Coo k and Pe l ton , 

1979). 

P l a tel e t  l eve l s  reported for b l ack bears ( Ta b l e  1, p .  12) are 

comparab l e  to those reported by Jacobs (1957) and Egd a h l  and Ri chards  

(1955). No s i gn i f i cant d i fferences i n  cou nts of  p l a te l ets were noted 
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fo r the infl uence of  sex, year, age, tra p  type, or drug type ( Ta b l e 4, 

p. 15 ). 

Serum a nd Serum E l ectropho re t i c  Pa rameters 
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In genera l ,  the va l ues  reported for sod ium, c h l or ide, pota s s i um, 

ca l cium, ino rg a n i c  phosphorus, serum i ron, and trig l ycer i de s  fa l l  w i th­

in the  ra nge o f  prev i ou s l y reported va l u es  for bl a c k  bea rs  ( Ma tu l a, 

1976; Euba nks  et  a l ., 1976; Poe l ker a nd Hartwe l l ,  1973; Ha l l ora n a nd 

Pea rson, 1972 ) ( Ta b l e 2, p. 13 ) .  No s i g n i fica nt va r i a t i on in ca l cium, 

s erum i ron and trig l ycer i des  va l ues  were fou nd for the in fl uence of  

sex, age, tra p type, year, or drug type ( Ta b l e 5, p. 16 ). 

Ma tu l a  (1976 ) a nd Eu ba n ks et a l .  ( 1976 ) reported h i g her l evel s 

o f  ca l cium i n  ma l e  bea rs. Al thou gh  Euba n k s  et a l .  (1976 ) gave no s ug­

ges t i ons, Ma tu l a  (1976 ) attri bu ted l ower l evel s in fema l es to p hysio­

l og i c a l  changes  i n  preg nan t  and l acta ting fema l es. The s i x l acta ting 

bears  in t h i s study ( Ta b l e 11, Appendi x )  exhibi ted no s i gn i ficant  dif­

ference from the mean of a l l bea r s. It mig ht be predi c ted tha t  there 

wou l d  be c ha nges  in ca l c i um du ring the fina l  s tages of gestation. 

Sodi um, ch l oride a nd pota s s i um l evel s were s i gnif i cantl y l ower 

in 1974 tha n  i n  1975 a nd 1976; �hos phoru s l evel s were sig n i fic a n t l y  

h i g her. The on l y rea l istic factor that might expl ain the variation i s  

a difference in ha ndl ing and storage techn i ques  i n  1974 ( Eubank s  et  a l ., 

1976 ) .  The major di screpancies between  the ha ndl i ng of  the sampl es  of  

1974 and tho se of 1975 and 1976 were the l ength o f  time between  t he 

i nitia l sepa ra t i on of  the sera a nd its fina l storage a nd the f i na l  

storage tempe ratu res . Dur i ng 1974 the sera wa s often s tored fo r up  to 

a week at -7°C befo re tran s fer to -20°C. Samp l es from 1975 a nd 1976 

were immedi a tel y frozen at  -75°C a fter sera separa t i on. 
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Po ta s sium a nd phos phorus l eve l s were e l eva ted in young bea rs . 

Anderson et  a l .  (1972 ) repo rted simil a r  findings fo r you ng ma l e  mu l e 

deer . E l evated phos phorus  l ev e l s were a l so repo rted fo r you ng po l a r  

bea rs  (Lee e t  a l  ., 1977 ), wo l f  pups  ( Sea l e t  a l ., 1975 ) and humans  

( Tietz, 1976: 1222 ) a nd  may refl ect the rapid bo ne growth occ u rring in 

these  a nima l s. E l eva ted l evel s of  pota s sium were a l so fo u nd in newbo rn 

humans  ( Tietz, 1976: 1222 ) and may be re l ated to a n  inc rea sed require­

ment for pota ssium in the ra pid l y  growing anima l .  

Serum c h l o ride l evel s a re rel ated to the pH o f  the bl ood. 

Ch l o ride l eve l s  a re inc reased during respiratory a l ka l osis and a re 

dec rea sed du ring re s pirato ry acidosis ( Co h n  a nd Ka pl a n, 1966: 292-

293 ). Anima l s immobil ized with Serny l a n  have a tendency towa rd 

hyperventil ation. Therefore, the hig her c h l oride l eve l s in the bea rs  

immo bil ized with Se rnyl a n  may be  due to  res pira to ry a l ka l o sis a nd the  

accompa nying retention of c h l oride by the  kidney. Depres sion o f  the 

respira tory c enters  a nd the re su l ta nt re spiratory a cido sis can be 

ca used by M-99. Excess c hl o ride is exc reted in the u rine during 

respira tory acidosis . T herefore, the l ower l evel s fou nd in anima l s  

immo bil ized with  M-99 mig ht be exp l ained in this ma nner, o r  the 

sig n i fica nce between the two va l ues cou l d  re su l t  from a combinati on of  

s l ight  re spiratory a l ka l o sis in  the  anima l s immobil ized with Serny l a n  

a nd s l ight respirato ry a cido sis i n  a nima l s immo bil ized with  M-99 

( Beema n a nd Pel to n, 1979). 

BUN, c reatinine, u ric acid, bil iru bin, a nd carbo n  dioxide l evel s 

compa red fa vo ra b l y  to va l ues reported by other a uthors (Matul a, 1976; 

Eu ba n ks et a l ., 1976; Ha l l o ra n  a nd Pea rson, 1972 ) ( Tab l e 2, p .  13 ). 

Leve l s of BUN a nd u ric acid va ried with the d rug type; hig her l evel s were 
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observed fro m a n ima 1 s irrmobi 1 i zed wit h M-99 (Ta b 1 e 5, p .  16). El e va ted 1 e v e  1 s 

were due in part to d ru g  a l tered kidn ey fu n c t io n  a s so c iated with t he 

p hy s io l og ica l effec ts o f  M-99 (Be ema n  a nd Pe l ton , 1979). Va l ue s  for 

bil iru bin , c a rbo n d io xide, a n d  u ric a c id we re s ig nifica n t l y a ffec te d  by 

ye a r  sampled (Tabl e 5, p .  16). Carbon d ioxide is s e n s it ive to the 

a mo u n t  of hand l in g  and t h e  mea n s  o f  storage (Tie tz, 1976: 851). Va l ue s  

o f  c a rbon d ioxid e for 1975 were not forwarded to the a u t ho r  by the h o s ­

p it a l  bec a u se of the u n re l ia bil ity a s sociated with t h e  p ro l onged 

hand l ing a nd s to ra g e  o f  the samp l es .  Re su l ts fro m 1974 a n d  1976 

su ffered fro m t h is v a ria b il ity and t h e ir re l ia bil ity wa s qu e s tio n a b l e ,  

a l t ho u g h  the l ower l ev e l s seen in 1976 proba b l y  rela te to mo re ra p id 

h a nd l ing of t h e  s a mp l e s .  Bil iru bin is sen s it ive t o  s u n l ig h t  a n d  

hemo l ysis . Va l u e s  for bil iru bin we re h ig h e r  in 1974 than  in 1975 a n d  

1976. Once a gain this may refl ec t a difference in h a nd l in g and s to ra g e  

tec h niques . Uric a c id l ev e l s were h ig he r  in 1976 t h a n  in 1975. The 

h igher l ev e l s may be a s s oc iated with a h ig he r  in t a ke of pro tein . Sea l 

e t  a l . (1975) reported h ig h e r  u ric a c id l ev e l s in wo l f  p u p s  tha t 

ing e s ted more a n ima l food. 

Va l ue s  fo r crea tinine and uric acid were a l s o s ig n ifican t l y  

a ffec ted by age a nd creatinine by sex (Ta b l e 5, p .  16). Crea tin in e  

l e v e l s were s ig n ific a n t l y  higher in adu l ts than s u badu l ts a n d  in ma l e s 

t h a n  in fe ma l e s .  The hig h er crea tinine l evel s tha t were s e e n  in a d u l t s 

and ma l e s re s u l t  fro m the fac t  that crea tinine prod uc tio n  is prop or­

t iona l to tota l mu sc l e  ma s s  (Ma zu r and Ha rrow, 1971: 459). A s imil ar 

trend was  re ported for h u ma ns ;  ma l e  c rea tinine l ev e l s we re h ig he r  t h a n  

those for fe ma l e s  (Tie tz, 1976: 1211). Uric acid l ev e l s were h ig h e s t  

in s u bad u l t s ;  this is opposite t o  the t rend observ ed in h u ma n s  (Tietz, 
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1976: 1225). Hi gher uri c ac i d  l eve l s  i n  s u badu l ts may ref l ect  food 

preferences or a c hange i n  bas a l  metabo l i sm. Sea l et a l .  (1975) fou nd  

h i gher BUN , uri c ac i d ,  a nd cho l e s tero l l eve l s i n  one  group of  wo l f  pups 

due to  a d i et h i g her i n  a n i ma l  fl esh  and prote i n .  

Serum g l ucose l eve l s  i n  th i s s tudy were l ower than those 

reported by Matu l a  (1976) and Eubanks et a l .  (1976) but were s i m i l ar to 

those reported by Ha l l oran and Pearson (1972) (Ta b l e  2, p. 13) . Serum 

g l ucose  l eve l s  were h i gher than those reported for who l e  b l ood g l u c ose 

l eve l s by o ther a u thors ( Er i c k son and You a tt , 1961; You a tt a nd Eri c k son , 

1958; and S v i h l a e t  a l . ,  1955). H i g her serum g l u cose  l eve l s  were to be 

expecte d  as  normal  true g l u cose concentra ti on  in  the b l ood i s  l ower 

than  that  found  i n  serum ( Caraway , 1976: 242). Leve l s reported here 

for b l ack  bears were comparabl e to those reported for brown bears 

( Ha l l oran and  Pearson , 1972) a n d  po l ar bears ( Lee et a l . ,  1977). 

Gl ucose  l eve l s were con s i s tent w i t h  respec t to age and sex,  bu t 

they were s i gn i f i cant ly  a ffec ted by the year s ampl e ,  the trap type , a nd 

the drug type (Ta b l e 5, p. 16). S i nce the s ame method s of trappi ng and 

col l ec t i on were u s ed i n  a l l seasons , i t  is  l i ke l y  that the yearl y  d i f­

ferences o bserved i n  g l ucose l evel s refl ec t  a d i etary effec t (F i gure 4). 

Perhaps bears i n  1974 and 1976 had more recent access  to more hi gh  

energy foods .  G l ucose  i s  very sens i t i ve to recent i ngest i on of foods 

( Caraway , 1976: 241) and c ou l d  accou nt  for these d i fferences. 

The s i g n i fi cantly h i gher l eve l s of g l ucose  o bserved in b l a c k  

bears c aptured  i n  snares i s  l i ke l y  a react i on t o  t he s tres s  of  the 

method of capture . Both  Matu l a  (1976) and Sea l et a l .  (1975) sugge s t t ha t  

the s tres s  of c apture was respon s i bl e  for e l evated g l u cose l evel s i n  
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b l ac k  bea rs and wo l ves , re specti ve l y . Di ffere nces  observed between 

the d rug types cannot be expl a i ned . 

Va l ue s  for c ho l e s tero l  i n  t h i s study were l ower tha n those 
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fou nd by Ma tu l a  ( 1976 ) ,  Nel so n e t  a l . ( 1973 ) ,  and  Sv i h l a  e t  a l . ( 195 5 )  

bu t were compa ra b l e to those reported by Euba n ks e t  a l . ( 1976 ) and 

Hal l oran a nd Pearson ( 1972) ( Ta b l e 2, p .  13 ) .  Leve l s  were a l so s i mi l a r  

to tho se reported by Ha l l ora n  and Pea rson ( 197 2) fo r b rown bear s  but  

we re l ower tha n those repo rted fo r pol a r  bears  ( Lee et  a l . ,  1977 ) .  

Level s o f  c ho l e sterol  were not  s i g n i f i ca n t l y  i n fl uenced by sex , 

tra p type , o r  drug  type bu t were s i g n i f i ca n tl y i nf l uenced by age  a nd 

yea r sampl ed ( Ta b l e 5 ,  p .  16 ) .  Chol esterol  l evel s were h i g he s t  i n  s u b ­

adu l t bears , a cond i t i o n  exa c t l y  the oppos i te of  tha t  fou nd i n  h uma n s  

( T i etz , 1976 :  1209 ) .  S i nce d i e ts h i g h  i n  fa ts encourage the accumu l a ­

t i o n  o f  chol e s terol { Effe l son and Caraway , 1976 :  4 59 ) , th i s  may 

refl ec t the d i fferent d i eta ry preferences of subadu l t s .  Marl er  ( 1975 ) 

found h i g he r  l e vel s of  c ho l e s terol fo r subad u l ts i n  the Ameri can b i son 

( B i son b i son ) . Level s of c ho l e sterol fo r 1975  were s i g n i fi c ant ly  

h i gher  tha n tho se  for 1974 or 197 6. E l eva ted l eve l s of c ho l e ste rol i n  

1975  corre spond  wi th the general observa t i o n  d ur i ng tha t  period  of a 

l a rge l i p i d  l ayer when who l e bl oo d sampl es were al l owed to s i t  ove r­

n i g ht .  The e l e vated l evel s of c hol esterol observed i n  197 5  pro ba b l y  

refl ec ted a d i fference i n  d i ets a mong the season s .  

Leve l s  of tri g l ycer i des  were s i m i l a r to those reported by Ne l so n  

e t  a l . ( 1973 ) for the i r bea rs ju s t  pr ior  to wi nte r  s l eep ( Tabl e 2, 

p .  13 ) .  Va l ue s  i n  t h i s s tudy we re not s i g n i f i ca n t l y  i n fl ue nced by 

sex , age , year , trap type , or d rug type ( Ta b l e 5 ,  p .  16 ) .  
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Leve l s of  to ta l serum prote i n re ported here for bl a c k  bea r s  were 

compara b l e  to tho se  reported by 0the rs ( Ma tu l a ,  1 976 ;  Euba nks et  a l . ,  

1 976 ; Ha l l oran and Pea rson , 1 97 2) , bu t they we re l ower than tho s e  re­

ported by Hock  ( 1 966 ) ,  Er i c kson a nd Youatt  ( 1 96 1 ) ,  a nd Ri edesel  a nd 

Fo l k  ( 1 95 7 ) ( Ta b l e  2, p .  1 3 ) .  Leve l s of  tota l serum prote i n  for b l a c k  

bea r s  were a l so s i m i l a r  to t ho s e  reported for brown bea rs by Ha l l oran  

a n d  Pea rson ( 1 97 2 )  a nd pol a r  bears  ( Lee et  a l . ,  1 977 ) .  Tota l serum 

prote i ns  were no t s i g n i f i cant ly  i nfl uenced by sex , age , trap type ,  or  

drug type but we re s i gn i f icant ly  a ffec ted  by yea r  sampl ed ( Ta b l e  5 ,  p .  1 6 ) . 

When exami n i ng se rum prote i n l eve l s ,  i t  i s  essenti a l  not on l y  to 

cons i der  tota l  prote i n  l evel s ,  but  a l so the rati os  of  the i nd i v i d u a l  

frac t i on s . Leve l s of  a l bumi n i n  thi s s tudy were mea su red i n  two d i f­

ferent man ners  u s i ng the techn i ques of  e l ectrophores i s  and the tech­

n i ques of  a quan ta t i ve  dye-b i nd i ng reac ti on ( Eubanks  et  a l . ,  1 97 6 )  

( Ta b l e 2, p .  1 3 ) . A l thoug h  the mea surement  o f  a l bum i n  u t i l i zi ng th i s  

dye -b i nd i ng  reac t i on i s  su p posed to be i nsens i ti ve to non- human a l bumi n ,  

the resu l ts  were very s i m i l a r to those  reported for e l ec trophoret i c  

fract i on i z a t i on . 

Al bum i n va l ues reported here for bl ack  bea rs we re compa rabl e  to 

those re por ted by Eu b anks et  a l . { 1 97 6 )  a nd Ha lloran and Pearson { 1972) 

bu t were h i gher than  those reported by Ma tu l a  ( 1 97 6 )  ( Ta b l e 3 ,  p .  1 4 ) . 

These va l ues  were a l so wi th i n the range reported for brown bears 

( Ha l l oran and Pearson , 1972) . Al bumi n l eve l s ,  l i ke to ta l  serum pro tei n 

l e ve l s ,  were s i gn i f i cant for year samp l ed .  

Al pha , beta , and gamma g l obu l i ns i n  thi s s tudy were s i mi l a r to 

those  reported by Eu ban ks et a l . ( 1 97 6 )  ( Tabl e 3 ,  p .  1 4 ) .  Lev e l s o f  

a l pha gl obu l i ns we re on l y  s i g n i f icant ly  a ffec ted by year and d rug  type 
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and be ta g l obu l i n  l eve l s on ly  by yea r .  Tota l serum prote i n wa s s i g n i f i ­

cant ly  h i gher i n  1974 and 1975 than i n  1976 ( F i gure 5 ) . S i m i l a r l y, 

a l bum i n and be ta g l obul i n  l eve l s were h i gher wh i l e  a l pha g l obu l i n  l eve l s 

were l ower .  The probab l e d i fferences observed i n  the p l a sma prote i n  

profi l e  res u l ted from di eta ry di fferences between the years samp l es. 

D i mopou l l os (1970: 108 ) reported that p l a sma prote i ns  were sens i t i ve to 

n u tr i t i ona l  i nf l uences suc h a s  v i tami n s, growth fac tors  and other rel a ted 

su bstance s .  The drug-re l a ted di fferences seen i n  the a l pha g l obu l i n  

frac t i on a re not  exp l a i ned he re. Fu rther s tudy i s  necessary before a ny 

drug re l a ted re sponse can  be expl a i ned .  

Al ka l i ne phos phatase l evel s reported he re for b l ack bears were 

compa rab l e  to those reported by Eubanks  et a l . (197 6 ) ,  were l ower than 

t hose reported by Matu l a  (197 6 )  and were h i gher than those reported by 

Ha l l oran and Pearson (1976 ) (Tabl e 2, p .  13 ) .  Val ues  repor ted i n  th i s  

s tudy were h i gher than those reported for brown bears  ( Ha l l oran  and 

Pearson, 197 2 )  and pol a r  bea rs ( Lee et  a l . ,  1977 ) .  

Leve l s  of  a l ka l i ne phosphatase were cons i s tent  for sex, tra p 

type, and drug type , but s i gn i f i cant vari a t i on occurred wi th  age and 

yea r  (Ta b l e 5, p .  16 ) .  Level s of a l ka l i ne p hosphatase were s i g n i f i ­

ca n tl y elevated i n  subadult bea rs ( Fi gure 6 ) . Ma tula (1976)  repo rted a 

s i m i l a r trend i n  b l ac k bears, Lee et  a l . (1977 ) i n  po l a r bears a nd 

T i etz (1976: 1221 ) in human s .  H i g h  l eve l s of  serum a l ka l i ns p ho s p ha­

tase in  subadu l ts  probab ly  refl ec ts the  ra p i d bo ne growth that  occurs 

i n  you ng a n i ma l s .  Alka l i ne p ho s p ha ta se l evel s i n  1974 and 1975  were 

s i g n i ficant l y l ower tha n those found i n  1976; however, no o bv i o u s  

rea son  for th i s va r i a t i on i s  known . 
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SGOT l evel s reported for b l ack bea rs in th i s study were h i g her 

than those reported by Matu l a  ( 1 97 6 )  bu t were l ower than those repor ted 

by Ha l l o ran  and Pearson ( 1 97 2 )  ( Ta b l e  2 ,  p .  1 3 ) . SGOT l evel s were a l s o  

l owe r than those reported for brown bears (Ha l l oran and Pearson , 1 97 2 ) 

b u t were h i g her than those reported for po l ar bears ( Lee et  a l . ,  1 97 7 ) .  

Leve l s  for SGOT , CPK, and LDH were a l l affected by t i s s u e  trauma 

whi ch resu l ts i n  the d ump i ng of  enzyme content  of the cel l i nto  the 

serum ( Kachmar a nd Mo s s ,  1 97 6 ) ; e l evated l e vel s of these parameters i n  

t h i s s tudy refl ect th i s  effect .  Seal  e t  a l .  ( 1 97 2 )  found e l evated 

l eve l s of SGOT,  CPK, and LDH i n  whi te- ta i l ed d eer a fter res tra i n t. 

S i m i l a rl y ,  Lee et  a l . ( 1 97 7 ) found s i gn i f i ca n t l y  h i g her SGOT a nd LDH 

l eve � s i n  sna red pol a r bears . The present  s tudy i l l u s trates that  the 

s tres s-re l a ted effect on LDH was so i ntense that l evel s exceeded the 

maximum sens i t i v i ty of the i ns trumenta ti on .  

Both SGOT and CPK l evel s were o n l y  s i g n i fi ca n t l y  affected by the 

yea r s ampl ed . The h i gher l eve l s  i n  1 974  probab ly refl ect a tendency of  

t he hospi t a l  to report the maxi mum va l ue a s  the  true  read i ng i ns tead of  

cu l l i ng that  read i ng for  be i ng o u t  of i ns trumenta ti on range . 



CHAPTE R  V 

S UMMARY 

1 .  Th i rteen parameters of  who l e  b l o od , 20 serum chem i s tr ies  

a nd fou r  parameters of  serum el ectrop hores i s  were measured i n  b l ack  

bears . Al though  variab i l i ty occurred , most  l evel s were w i th i n  the 

range of those reported i n  o ther stud i es . 

2 .  Hematocri t ,  l evel s of whi te  b l ood cel l s ,  percen tage of  

neu trophi l s  and eo s i noph i l s  a l l  vari ed  wi th tra p type. Th i s  vari a bi l i ty 

was a s soc i a ted wi t h  the s tress  o f  the method of ca pture . 

3 .  MCHC l evel s changed w i th age and refl ected a defici ency of  

v i ta� i n  B 1 2 .  

4 .  Counts  o f  wh i te cel l s ,  MCHC a nd percen tage o f  neu trop h i l s  

and  lymphocytes fl uctu a ted wi th the year samp l ed .  These d i fferences 

were re l a ted to proba b l e  d i etary d i fferences between tra p p i ng seasons. 

5 .  Percentages of  monocytes d i ffered wi th the drug u sed . No 

s p ec i fi c  rea son wa s noted for the d i fference. 

6. Crea ti n i ne l evel s d i ffered i n  the two sexes and the d i f­

ference exi s ted s i nce the rate of  product i on o f  creat i n i ne depends on 

m u sc l e  mas s . 

7 .  Pota s s i um ,  i norg an i c  p ho s phoru s ,  creati n i ne ,  ur i c  aci d , 

cho l e s tero l and a l ka l i ne p hosphatase a l l d i ffered wi th age . The vari ­

a t i on seen i n  pota s s i um ,  uri c acid  and  cho l e s terol depended on probab l e 

food preferences ;  i norgan i c  phosphoru s and a l ka l i ne phos pha ta se var ia­

ti ons  were re l a ted to  the rap i d  bone growth i n  s u bad u l ts and  creat i n i ne 

l evel s were as s oc i a ted wi t h  a s ma l l er total mu scl e mas s  i n  s u bad u l ts. 
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s tres s .  

8 .  Gl ucose l evel s va r i ed wi th trap type and were re l a ted to 

9 .  Ch l o r i de , BUN ,  u r i c ac i d ,  g l ucose and a l pha g l o bu l i n  l e vel s 

d i ffered wi th the drug type . The var i at i ons seen i n  ch l or i de l eve l s 

are re l ated  to the e ffec ts of the d rug type on the pH of the b l ood . 

The vari a t i ons  a s soc i a ted wi t h  BUN a nd ur i c a c i d we re re l a ted i n  part  

to c ha nges i n  k i dney fu nct i on assoc i a ted wi th  drug  type . The  reasons  

for  c hanges i n  a l pha  g l obu l i ns are  u nknown . The reasons  for g l ucose 

l e vel  a l tera t i on s  i s  u nknown . 
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1 0 .  Sod i um ,  c h l o ri d e ,  phosphoru s , pota s s i um ,  tota l  b i l i ru b i n  

a n d  ca rbon d i ox i de a l l  c ha nged wi th year samp l ed .  I t  i s  sugge s ted that  

these  d i ffere nces were the resu l t  of d i fferent hand l i ng and  storage 

techn i q ues i n  the  f i rst yea r a nd the second two years . 

1 1 .  U r i c ac i d ,  g l ucose , c ho l e s tero l , to ta l  p rote i n ,  a l bumi n 

a l pha  and beta g l obu l i n  l eve l s  fl uctuated wi t h  the yea r samp l ed .  

Changes i n  t hese parameters probab ly  ref l ec ted d i eta ry d i fferences 

between  years . 

1 2 .  SGOT and CPK l eve l s va r i ed wi t h  year and refl ected a 

tend ency by one c l i n i cal l a boratory to report those val ues t ha t we re 

out of range as true max i mum va l u es i ns tead of c u l li ng the va lues  a s  

unu sabl e .  

1 3 .  These anal yses i l l ustra te how sen s i ti ve bea rs are to the 

me thod of  ca pture , how sens i t i ve the a n i ma l s are to the av a i l ab l e  food 

s u pp l y  a nd how b l ood parameters  vary depend i ng on drug type used . 



CHAPTER V I  

RECOMMEN DATI ONS 

Duri ng  the course of th i s  s tudy severa l events occu rred wh i c h  

l i m i t  the u sefu l nes s  of the data . I f  th i s  re s earc h i s  to be pursued , 

i t  i s  bel i eved tha t the fo l l ow i ng recommendat i on s  wou l d  l ead  to a more 

acc u ra te eval uat i on of the norma l hemato l og i ca l  p i c tu re of b l ac k  bea rs : 

1 .  Serum samp l es s hou l d  be hand l ed a s  rap i d l y  a s  poss i b l e  and 

i mmed i ate l y  s tored a t  - 7 5°C .  

2 .  The same i mmobi l i z i ng drug shou l d  be u ti l i zed . 

3 .  The same ho sp i ta l  s hou l d  ana lyze  a l l the serum chem i s tr i e s . 

Fu rther research need s to be conduc ted on the bas i s  n u tr i ti on a l  

req u i rements of b l ack  bears .  Re search s hou l d  al s o  be conducted re l at i ng 

b l ood parame ters to the d i sea se process  i n  b l ac k  bears . L i kewi s e , i t  

wou l d  be benefi c i a l i f  more research  wou l d  be done on  stress  a s  i t  

re l a tes to the method of capture . 
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TABLE 7 .  Who l e Bl ood Pa ramete rs 

Determi nati on M/ F 

Red bl ood ce l l s  ( l o6;�n3 ) 59/37 

Wh i te  b l ood ce l l s  ( l o3;mm3 ) 59/37 

a te l e ts ( 1 06/mm3 ) 59/36 

Hematocr i t ( % )  59/37  

Hemog l ob i n  (gm ) 58/37  
.j:::oo 

" MCH ( u u g )  58/ 37 

MCV ( u3 ) 59/37  

MCHC  ( % )  58/37  

Neutrop h i l s  ( % )  49/ 29 

Lymphocytes { % )  49/29  

Monocytes ( % )  49/29  

Eosi noph i l s  ( % ) 49/29  

Basoph i l s  ( % )  49/29  

NRBC  ( % )  49/ 2 9  

CWBC ( 1 o3 /mm3 ) 47/26  

B l ac k  Gears Ca ptu red Duri ng  the  Summers of 1 97 5  and 1 976  by Sex , GSMNP . 

Ma l e  
Mean S . D . Range 

7 . 03 0 . 97 4 . 63 - 9 . 42 

1 5 . 73 5 . 45 6 . 72 - 3 5 . 68 

0 . 52  0 .  1 2  0 . 28 - 0 . 7 6 

42 . 76 4 . 3 2 32 . 00 - 55 . 00 

1 4 . 52 1 .  53  1 0 .  7 0 - 1 8 .  80 

20 . 86 2 . 7 1 1 6 . 7 0 - 32 . 20 

6 1 . 25 7 .  1 6  48 . 7 0 - 78 . 80 

34 . 02 1 .  6 1  29 . 70 - 40 . 00 

80 . 96 1 4 . 1 3 37 . 00 - 97 . 00 

1 2 . 78 8 . 87 2 . 00 - 43 . 00 

1 . 53  1 .  57 0 . 00 - 8 . 00 

3 . 94 6 . 8 6 0 . 00 - 4 1 . 00 

0 .  73  1 . 06 0 . 00 - 4 . 00 

0 . 67 1 .  38 0 . 00 - 7 . 00 

1 5 . 0 1 5 . 3 1 6 . 5 9 - 35 . 68 

Mean r LactJ  

7 . 2 1 ( 7 . 3 1 ) 

1 6 . 57 

0 . 5 5 

43 . 1 9 { 43 . 00 )  

1 4 . 56 ( 1 4 .  30 ) 

20 . 58 

6 1 . 0 1 

33 . 7 5 

82 . 4 1 

1 2 . 03 

l .  76  

3 . 1 0 

0 . 72 

0 . 62 

1 7 . 03 

Fema l e  
S . D . 

1 .  1 6  

6 . 1 3  

0 .  1 8  

4 . 22 

1 . 42 

3 . 28 

9 . 22 

1 .  57 

1 1 . 00 

7 . 89 

1 . 8 1  

5 . 47 

1 . 03 

1 .  90 

6 . 07 

Range 

4 . 49 - 9 . 54 

7 . 84 - 2 9 . 7 6  

0 .  1 6  - 0 . 89 

34 . 00 - 50 . 00 

1 1 . 80 - 1 7 . 20 

46 . 1 0  - 86 . 60 

1 6 . 00 - 30 . 70 

3 1 . 00 - 38 . 80 

5 1 . 00 - 94 . 00 

4 . 00 - 39 . 00 

0 . 00 - 7 . 00 

0 . 00 - 2 1 . 

0 . 00 - 3 . 00 

0 . 00 - 1 0 . 00 

8 . 43 - 28 . 20 



TABLE 8 .  Whol e B l ood Paramete rs  of  B l ack  Bea rs Cap tu red Du ri ng the Sumlllers  of  1 97 5  and 1 976 by Age , 

De term i nat i on  Age N Mea n  S . D . Range 
Red b 1 ood

3
ce  1 1  s 1 . 5 1 1  6 . 98 0 . 97 4 . 63 - 7 . 98 

( l o6;mm ) 2 . 5  5 6 . 08 0 . 84 5 . 1 8 - 7 . 20 
3 . 5  9 7 . 28 0 . 8 1  6 . 07 - 8 . 60 
4 . 5 2 1  7 . 1 5  1 . 05 5 . 35 - 9 . 32 
5 . 5  24 7 . 20 1 . 3 2  4 . 4 9  - 9 . 54 
6 . 5  1 5  7 . 1 6  0 .  7 1  6 . 38 - 9 . 02 
7 . 5  1 1  7 . 1 4 1 . 08 5 . 49 - 8 . 62 

Wh i te b l ood ce l l s  1 . 5 1 1  1 5 . 86 5 . 90 7 . 84 - 26 . 1 6  
( 1 0 3jmm3 ) 2 . 5  5 1 7 . 35 9 . 94 9 . 28 - 28 . 60 

3 . 5  9 1 6 . 93 3 . 68 1 3 . 48 - 24 . 96 
4 . 5 2 1  1 8 . 29 6 . 49 9 . 32 - 35 . 68 
5 . 5  24 1 5 . 00 4 . 64 7 . 92 - 2 9 . 76  
6 . 5 1 5  1 5 . 70 6 . 1 1  1 0 . 52 - 28 . 20 
7 . 5  1 1  1 3 . 64 3 . 97 6 . 7 2 - 1 8 . 3 2 

P l a te l ets  1 . 5 1 1  0 . 55  0 . 1 0  0 . 3 7 - 0 . 68 
( 1  o6 ;mm3 ) 2 . 5  5 0 . 60 0 . 1 9  0 . 40 - 0 . 8 9 

3 . 5  9 0 . 60 0 . 07 0 . 46 - 0 . 66 
4 . 5  2 1  0 . 55 0 . 1 3  0 . 32 - 0 . 7 6 
5 . 5 24 0 . 52 0 . 1 7  0 . 24 - 0 . 89 
6 . 5 1 5  0 . 50  0 . 1 6  0 . 1 6  - 0 . 7 3 
7 . 5  1 1  0 . 45 0 . 1 6  0 . 28 - 0 . 8 1 

Hematoc r i t 1 . 5 1 1  42 . 9 1 3 . 94 36 . 00 - 48 . 00 
( % )  2 . 5  5 4 1 . 20 1 . 48 39 . 00 - 43 . 00 

3 . 5 9 43 . 33 4 . 2 1 35 . 00 - 48 . 00 
4 . 5 2 1  42 . 86 4 . 1 9  37 . 00 - 5 5 .  
5 . 5  24 42 . 46  5 . 38 32 . 00 - 54 . 00 
6 . 5  1 5  43 . 1 3 4 . 03 38 . 00 - 48 . 00 
7 . 5  1 1  42 . 27 3 . 69 38 . 00 - 50 . 00 .+:::> 

(P 



TABL E  8 ( c on t i nued ) 

Determ i nat i on Age N Mea n  S . D .  Ra nge 

Hemog l obi n 1 . 5 1 1  1 3 . 93 1 .  52  1 0 . 70 - 1 5 . 60 
( gm )  2 . 5  5 1 4 . 04 0 . 65 1 3 . 20 - 1 5 . 00  

3 . 5  9 1 4 . 67 1 .  0 1  1 2 . 80 - 1 5 . 90 
4 . 5  2 1  1 4 . 59 1 .  66 1 1 . 80 - 1 8 . 80 
5 . 5 24  1 4 . 52 l .  7 5  l l  . 50 - 1 8 .  20 
6 . 5 1 5  1 4 . 76 1 . 2 0  1 2 . 20 .. 1 6 . 1 0 
7 . 5  1 1  1 4 . 94 1 . 4 1  1 3 . 00 - 1 6 . 60 

MCH 1 . 5 1 1  20 . 08 1 .  7 6  1 7 . 80 - 23 . 10 
( uu g )  2 . 5  5 23 . 38 3 .  1 3  1 9 . 70 .. 2 6 . 60 

3 . 5  9 2 0 . 30 2 .  1 5  1 7 . 70 - 2 4 . 70 
4 . 5  2 1  20 . 76 1 . 42 1 6 .  40 - 32 . 20 
5 . 5  24  20 . 56 3 . 1 4 1 7  . 40 - 30 . 70 
6 . 5 1 4  20 . 50 1 .  8 1  1 7 .  20 - 23 . 70 
7 . 5  1 1  2 1 . 28 3 . 1 4  1 6 . 00  - 26 . � 

MCV 
3 1 . 5 1 1  62 . 07 6 .  1 1  54 . 20 - 7 7 . 80  

( u  ) 2 . 5  5 68 . 66 8 . 99 58 . 30 - 7 9 .  20 
3 . 5  9 60 . 92 7 . 69 49 . 80  .. 7 3 . 20 
4 . 5  2 1  59 . 7 9  8 . 87 46 . 10 - 80 . 10 
5 . 5 24 60 . 09 9 . 1 5  48 . 70 - 86 . 00 
6 . 5 1 4  60 . 40 4 . 25 53 . 20 - 67 . 70 
7 . 5  1 1  63 . 02 8 . 43 48 . 70 - 78 . 00  

MCHC 1 . 5 1 1  3 2 . 41 1 . 2 9  2 9 . 70 - 3 4 . 80 
( % ) 2 . 5  5 34 . 04 0 . 5 1 33 . 00 - 34 . SX) 

3 . 5  9 3 3 . 93 l .  5 1  3 1 . 80 - 3 6 . 60  
4 . 5 2 1  33 . 99 1 . 42 3 1 . 00 - 3 6 .  30 
5 . 5 24 34 . 52 1 . 82  3 1 . � .. 40 . 00  
6 . 5  1 4  34 . 04 1 .  6 1  3 1 . 30 - 37 . 
7 . 5  1 1  33 . 73 1 . 30 3 1 . 00 - 35 . �  ..j::. 

\.0 



TABLE  8 ( cont i nued ) 

Dete rmi nat i on 

troph i l  s 
( % )  

Lymph ocytes 
( % ) 

Monocyte s 
( % ) 

Eos i noph i 1 s  
( % ) 

S . D . Range �--------�--------��------���----
1 . 3  1 1  78 . 50 1 5 . 28 52 . 00 - 93 . 00 
2 . 5  5 84 . 7 5 1 2 . 66 67 . 00 - 97 . 
3 . 5 9 8 5 . 75 7 . 59 7 5 . 00 - 96 . 00 
4 . 5  21 8 5 . 1 3  8 . 1 6  67 . 00 - 97 . 00 
5 . 5  24 77 . 7 5 1 6 . 86 37 . 00 - 95 . 00 
6 . 5  1 5  80 . 67 1 3 . 3 6 5 1 . 00 - 94 . 00 
7 . 5  1 1  8 1 . 22 1 4 . 1 4  5 1 . 00 - 92 . 00 

1 . 5 1 1  1 5 . 40 1 1 . 7 6 5 . 00 - 39 . 00 
2 . 5  5 7 . 00 5 . 60 2 . 00 - 1 5 . 00 
3 . 5  9 1 0 . 75 6 . 7 1 3 . 00 - 2 1 . 00 
4 . 5 2 1  9 . 94 4 . 88 2 . 00 - 1 9 . 00 
5 . 5 24 1 3 . 69 1 0 . 24 3 . 00 - 43 . 00 
6 . 5 1 4  1 4 . 27 9 . 38 4 . 00 - 30 . 00 
7 . 5  1 1  1 2 . 78 6 . 24 7 . 00 - . 00 

1 . 5 1 1  
2 . 5  5 
3 . 5  9 
4 . 5 2 1  
5 . 5  24 
6 . 5  1 4  
7 . 5  1 1  

1 . 5  1 1  
2 . 5  5 
3 . 5  9 
4 . 5 2 1  
5 . 5  24 
6 . 5  1 4  
7 . 5  1 1  

1 .  60 
2 . 7 5 
1 .  00 
l .  69 
1 .  69 
2 . 67 
1 . 22 

3 . 80 
4 . 00 
1 .  00 
3 .  1 9  
5 . 56 
1 .  73 
4 . 56 

1 . 07  
1 . 26 
0 . 93 
2 . 09 
1 . 89 
1 . 7 5  
1 . 48 

5 . 37 
5 . 66 
1 .  60 
5 .  1 9  
9 . 95 
1 .  7 5  
6 . 82 

0 . 00 - 3 . 00 
1 . 00 - 4 . 00 
0 . 00 - 2 .  
0 . 00 - 7 . 00 
0 . 00 - 8 . 00 
0 . 00 - 6 . 00 
0 . 00 - 4 . 00 

0 .  00 - l 7 .  00 
0 .  00 - 1 2 .  
0 . 00 - 4 . 00 
0 .  00 - 2 1 . 00 
0 . 00 - 4 1 . 
0 . 00 - 1 6 . 00 
0 . 00 - 1 9 . 00 U"l 

0 



TABLE 8 ( conti nued )  

Determi nati on Age N Mean S . D .  Range 

Ba soph i l s  1 . 5  10  0 .  7 0  0 . 82 0 . 00 - 2 . 00 
( % )  2 . 5  4 1 .  50 1 .  73 0 . 00 - 3 . 00 

3 . 5 8 1 . 13 1 .36 0 . 00 - 4 . 00 
4 . 5 16  0 . 69 1 .  08 0 . 00 - 3 . 00 
5 . 5 1 6  0 . 7 5 1 . 06 0 . 00 - 4 .  
6 . 5 1 5  0 . 67 0 . 90 0 . 00 - 3 . 00 
7 . 5  9 0 . 22 0 . 67 0 . 00 - 2 . 00 

NRBC 1 . 5  10  0 . 90 1 . 60 0 . 00 - !:> . 00 
( % ) 2 . 5  4 3 . 2 5  4 . 57 0 . 00 - 1 0 . 00  

3 . 5 8 0 . 50 0 . 93 0 . 00 - 2 . 00 
4 . 5  1 6  0 . 8 1  1 . 87 0 . 00 - 7 . 00 
5 . 5  1 6  0 . 25 0 . 58 0 . 00 - 2 . 00 
6 . 5  15  0 . 20 0 . 4 1 0 . 00 - l . OO 
7 . 5 9 0 . 56 0 . 88 0 . 00 - 2 . 00 

CWBC 1 . 5  9 1 5 . 96 5 . 5 1 8 . 48 - 2 6 . 1 6  
( l  o3Jmm3) 2 . 5  4 14 . 2 1 8 . 95 8 . 44 - 27 . 56 

3 . 5 8 1 6 . 6 1 3 . 89 14 . 48 - 24 . 96 
4 . 5 1 6  1 7 . 5 1 7 .30 9 .32 - 35 . 68 
5 . 5  1 5  1 4 . 5 1  3. 03 9 . 84 - 2 1 . 24 
6 . 5 13 16 . 26 6 .39 1 0 . 52  - 28 . 20 
7 . 5  8 13 . 27 4 . 45 6 . 59 - 18 . 24 

U1 
....... 



TABLE 9 .  Who l e  Blood Parameters of  B l ack  Bea rs  Ca ptu red Du r i n g the Summers  of  1975 and 1976 by Trap 
Type , GSMNP . 

Determi nati on Trap Type N _ __ _ _ _  Mean S . D .  Ranqe 

Red blood ce 1 1  s 1 snare 87 7 . 11 1 .07 4 . 49 - 5 . 54 
( 1 06/mm3 ) 2 free rang i ng 5 6 .  91 0 . 68 5 .  97 - 7 .75 

3 c u l vert 4 6 . 98 l .  19 5 . 90 - 8 .62 

Wh i te b l ood cell s l snare 87 16 . 56 5 .70 6 .72 - 35 . 68 
( 10 6fmm3 ) 2 free rang i n g 5 9 . 66 2 . 33 7 . 84 - 13 . 20 

3 cu l vert 4 13 . 12 2 . 22 10 . 52 - 15 .76 

P l atel ets3 l snare 86 0 . 54 0 . 15 0 . 16 - 0 . 89 
( l 0 6jrmJ ) 2 free rang i ng 5 0 . 54 0 . 17 0 . 36 - 0 .75 

3 cu l vert 4 0 . 42 0 .05 0 . 34 - 0 . 46 

Hematocr i t  l snare 87 43 . 30 4 . 16 34 .00 - 55 .00 
( % )  2 free rang i ng 5 38 . 80 4 . 09 32 . 00 - 42 .00 

3 cu l ve rt 4 40 . 00 3 .65 36 .00 - 44 .00 

Hemoglobi n l snare 86 14 . 65 1 . 46 10 .70 - 18 . 80 
( gm )  2 free rang i ng 5 13 . 12 0 . 98 11 . 50 - 13 . 80 

3 cu l vert 4 13 . 95 1 .  56 12 . 00 - l 5 .  40 

MCH l snare 86 20 . 88 3 .02 16 .00 - 32 . 20 
( u u g )  2 free rang i ng 5 19 .02 0 .7 4  l 7  . 80 - 19 . 80 

3 c u l vert 4 20 . 15 l .  95 17 . 40 - 21 . 90 

MCV l snare 87 61 . 59 8 . 14 46 . 10 - 86 . 60 
( u3 ) 2 free rangi ng 5 56 . 14 2 . 96 53 . 60 - 59 . 80 

3 cu l vert 4 57 . 98 6 . 30 48 .70 - 62 .60 
<..T1 
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TABLE 9 { c on t i nued ) 

Determ i nat i on Trap Type N Mean S . D .  Ra nge 

1 snare 8 6  3 3 . 8 7  1 .  6 2  29 . 7 0 - 40 . 00 
{ % ) 2 free rang i ng 5 33 . 90 1 .  50  3 2 . 60 - 3 5 . 90 

3 cu l vert 4 34 . 83 1 . 06 3 3 . 30 - 3 5 . 7 0 

Neutrop h i l s  l sna re 7 1  33 . 76 1 0 . 67 41 . 00 - 97 . 00 
{ % ) 2 free rang i ng 4 57 . 50 1 6 . 46 37 . 00 - 7 4 . 00 

3 c u l vert 3 60 . 00 1 0 . 82 5 1 . 00 - 72 . 

Lymp hocytes l snare 7 1  1 1 .  54 8 . 04 2 . 00 - 43 . 00 
{ % ) 2 free rang i ng 4 1 9 . 7 5 6 . 90 1 4 . 00 - 29 . 00 

3 cu l vert 3 25 . 67 5 . 86 1 9 . 00 - 30 . 00 

Monocytes l snare 7 1  1 .  5 5  1 .  57  0 . 00 - 8 . 00 
{ % )  2 free rangi ng 4 3 . 00 2 . 94 0 . 00 - 7 . 00 

3 cu l vert 3 1 . 3 3 1 . 5 3  0 . 00 - 3 . 00 

Eos i noph i l  s 1 snare 7 1  2 . 27 3 . 48 0 . 00 - 1 9 . 00 
( % )  2 free ran g i ng 4 2 1 . 7 5 1 3 . 94 8 . 00 - 4 1 . 00 

3 cul vert  3 1 1 . 67 4 .  5 1  7 . 00 - 1 6 . 00 

Basop h i l s  l sna re 7 1  0 .  7 2  1 . 04 0 . 00 - 4 . 00 
( % ) 2 free ran g i ng 4 0 . 50 0 . 58 0 . 00 - l .  00 

3 cu l vert 3 1 . 33  l .  53 0 . 00 - 3 . 00 

NRBC l snare 7 l  0 . 65 1 .  56 0 .  00 - l 0 .  
{ % )  2 free rang i ng 4 1 . 2 5  2 . 50 0 . 00 - 5 . 00 

3 cu l vert  3 0 . 00 0 . 00 0 . 00 - 0 . 00 

(.]'1 
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TABL E  9 ( c onti nued ) 

Determi nat i on 

CWBC 
3 ) ( 1 03/mm 

Trap_T_y_p� N Mean S . D .  __ Range 

1 snare 
2 free ran g i ng 
3 cu l ve r t  

67 
4 
3 

1 6 .  1 1  
1 0 . 85 
1 2 . 24 

5 . 7 1 
2 . 36 
1 . 66  

6 . 59 - 3 5 . 68 
8 . 48 - 1 3 . 20 

1 0 . 52 - 1 3 . B4 

c.n 
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TABLE  1 0 .  Who l e  B l ood Pa ramete rs of B l ack  Bea rs Ca ptu red Du r i ng  the Summe rs  o f  1 975  and 1 976 by Year , 
GSMNP . 

Determi nat i on Year N Mean Standard Dev i a ti on Range 

Red b l ood ce l l s  75 45 7 .  1 6  1 .  1 2  4 . 4 9  - 9 . 54 
( 1  o6;mm 3 ) 76 51 7 . 05 0 . 99 4 . 63 - 9 . 42  

i te b 1 ood ce  1 1  s 75 45  1 7 . 43 5 . 3 7 7 . 84 - 35 . 68 
( l o3;mm3 ) 76 51 1 4 . 84 4 . 8 0 6 . 7 2 - 28 . 2 0 

P l ate l ets  7 5  44 0 . 54 0 .  1 4  0 .  24 - 0 . 8 9 
( 1 06Jmm3 ) 76  5 1  0 . 52 0 . 1 5  0 . 1 6  - 0 . 8 9 

Hematoc r i t 7 5  45 42 . 07 4 . 05 32 . 00 - 4 9 . 00 
( % ) 76 51  43 . 69 4 . 34 36 . 00 - 5 5 .  

Hemog l ob i n 75  44 1 4 . 53 1 . 33 1 1 .  50 - 1 7 . 20 
( gm ) 76 51 1 4 . 5 5 1 .  6 1  1 0 . 70 - 1 8 . 80 

MCH 7 5  44 20 . 57 2 . 96 1 6 . 00 - 30 . 7 0 
( uug ) 76  5 1  20 . 90 2 . 93 1 6 . 70 - 32 . 50 

MCV 7 5  45 59 . 73 8 . 59 46 . 1 0 - 8 6 . 60 
( u3 ) 76  5 1  62 . 40 7 . 23 48 . 70 - 80 . 1 0  

MCHC 75 44 34 . 50 1 . 40 3 1 . 30 - 38 . 80 
( % ) 76  5 1  33 . 39 l .  57  29 . 70 - 40 . 00 

Ne u troph i l s  75 3 1  84 . 60 1 3 . 1 3  37 . 00 - 97 . 00 
( % ) 76 47 7 9 . 45 1 2 . 68 41 . 00 - 95 . 00 

(J'l 
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TABL E  1 0  ( cont i nued ) 

Determ i n a t i o n  Year N Mean 

Lymphocytes ( % )  7 5  3 1  9 . 1 3 
76 47 1 4 . 72 

Monocytes ( % ) 7 5  3 1  1 . 45 
76  47  1 . 7 2  

Eos i noph i l s  ( % )  7 5  3 1  4 . 23 
76  47  3 . 23 

Basoph i l s  ( % )  7 5  3 1  0 . 65 
76  47  0 .  7 9  

NRBC ( % )  75  3 1  0 . 45 
76 47 0 .  7 9  

CWBC ( 1 03/mm3 ) 7 5  27 1 6 . 78 
76 46 1 5 .  1 3  

Stand a rd Dev i at i on 

6 . 24 
9 . 06 

1 . 48 
1 . 7 7  

8 . 4 9 
4 . 49 

1 . 1 1  
1 . 00 

1 . 06 
1 . 84 

6 .  77 
4 . 83 

Ra nge 

2 . 00 - 29 . 00 
4 . 00 - 43 . 00 

0 . 00 - 7 . 00 
0 . 00 - 8 . 00 

0 . 00 - 4 1 . 00 
0 .  00 - 1 9 .  

0 . 00 - 4 . 00 
0 . 00 - 3 . 00 

0 . 00 - 5 . 00 
0 . 00 - 1 0 . 00 

8 . 48 - 3 5 . 68 
6 . 59 - 28 . 70 

(J1 
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TAB LE  1 1 .  Serum Pa rameters of Bl a c k  Bears Captu red Du ri ng  the Summers of  1 97 4 ,  1 97 5 ,  and 1 97 6  by Sex , 
GSMNP . 

Determi nat i on 

Sodi um  ( mEq/ L )  
o r i de ( mEq/ L ) 

Pota s s i um ( mEq/ L )  
C a l c i um ( mg/d l ) 
I norga n i c  phosp horu s ( mg/d l ) 
Serum i ron ( mcg/d l ) 

(mg/dl  ) 
Creati n i ne ( mg/d l ) 

c ac i d  (mg/ d 1 ) 
To ta l b i l i rub i n (mg/dl ) 
c� ( mEq/ L )  
Gl ucose ( mg/d l ) 
Cho l e s tero l  (mg/d l ) 
Tri g l yceri des  ( mg/dl } 
Tota l prote i n ( g/d l } 
Al bumi n ( g/d l ) 
Al ka l i ne phos p ha tase ( u/ L )  
LDH ( u/  L )  
SGOT ( u/ L )  
C PK  ( u/ L )  

M/ F 

74/49 
7 5/49  
7 5/49  
7 5/49  
73/49 
3 1 / 20 
7 5/49  
7 5/ 4 9  
7 5/ 4 9  
74/48 
46/28 
7 5/ 4 9  
75/49  
3 1 / 20 
7 5/49  
44/ 28 
7 5/49 

3 1 / 1 5  
32/ 1 9 

Ma l e  Fema l e  
Mea n  S . D .  Range Mea n La c t  S . D . Ra nge 

1 42 . 47 5 . 98 1 3 1 . 00 - 1 60 . 00 1 42 . 90 5 . 86 1 3 1 . 00 - 1 5 6 . 00 
1 0 1 . 9 1 8 . 3 1 80 . 00 - 1 2 5 . 00  1 02 . 1 2 7 . 60  86 . 00 - 1 22 . 00 

4 . 89 0 . 96 3 .  30 - 7 .  00 4 . 70  0 . 85 3 . 20  - 7 . 50 
7 . 96 0 . 96 5 . 80 - 1 1  . 80 8 . 02 7 . 55 1 . 1 1  6 . 90 - 1 2 . 50 
5 . 68 1 . 30 2 . 40 - 9 . 50 5 . 00 1 . 1 7  2 . 50 - 9 . 60 

1 70 . 45 88 . 27 60 . 00 - 378 . 00 1 5 5 . 85 74 . 35 67 . 00 34 7 . 00 
1 2 . 57 8 . 70 0 . 00 - 44 . 00 1 2 . 02 7 . 05  0 . 00 - 3 7 . 00 

1 . 63 0 .  4 1  0 . 90 - 3 . 00 1 . 48 0 . 2 7  1 .  0 0  - 2 . 1 0  
2 . 29 0 . 57 1 .  40 - 4 . 40 2 . 36 0 . 56 1 .  5 0  - 3 . 80  
0 . 1 8  0 .  1 2  0 . 00 - 0 . 60 0 . 1 8  0 . 2 1  0 . 00 - 1 . 5 0  

1 9 . 20 4 . 43 1 3 . 00 - 33 . 00 1 8 . 65 4 . 02 1 1 . 00 - 2 9 . 00 
99 . 03 5 1 . 5 1 1 5 . 00 - 28 5 . 00 1 00 . 4  7 63 . 2 1 7 . 00 - 280 . 00 

253 . 48 58 . 3 1 1 2  5 .  oo - 4 7 5 .  oo 249 . 84 36 . 28 1 7 0 . 00 - 3 3 5 . 00 
223 . 94 7 2 . 36 63 . oo - 3 98 . 00 2 38 . 55 74 . 20 92 . 00 - 4 09 . 00 

7 . 23 0 .  7 7  5 . 60 - 1 0 . 00 7 . 1 1  0 . 5 9 6 . 00 - 8 . 60 
3 . 88 1 .  4 1  1 .  60 - 5 . 70 4 . 1 1  1 . 47  1 . 1 0  - 5 . 60 

59 . 53 38 . 30 1 6 . 00 - 1 87 . 00 5 1  . 02 2 7 . 01 1 5 . 00 - 1 52 . 00 
Not reported - -va l ues o u t  of  i n strumenta t i o n  ra nge 

1 8 1 . 68 7 2 .  1 2  57 . 00 - 2 5 2 . 00 1 93 . 80 7 6 . 7 1 93 . 00 - 358 . 00 
685 . 9 1 493 . 7 5  4 5 . 00 - 1 200 . 00 566 . 00 396 . 83 68 . 00 - 1 200 . 00 

(,]1 
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TABLE  1 2 .  Se rum Pa rameters of B l ac k Bea rs  Captu red Du r i ng the Summers of 1 9 7 4, 1 97 5 ,  and 1 97 6  by Age ,  
GSMNP . 

De term i na ti on Age N Mea n  Standard Dev i a ti on Ra nge 

Sod i um ( mEq/ L )  1 . 5 1 2  1 42 . 50 4 . 89 1 35 . 0 0 - 1 50 . 00 
2 . 5  4 1 49 . 2 5 8 . 46 1 42 . 0 0 - 1 60 . 0 0 
3 . 5  1 5  1 42 . 80 6 . 96 1 3 1 . 00 - 1 54 . 00 
4 . 5  26  1 4 1 . 42 4 . 88 1 3 1 . 00 - 1 52 . 00 
5 . 5  3 1  1 43 . 1 3  6 . 54 1 32 . 00 - 1 59 . 00 
6 . 5 1 9  1 42 . 37 6 . 39 1 3 2 . 00 - 1 56 . 00 
7 . 5  1 6  1 42 . 3 1 4 . 29 1 3 5 . 00 - 1 50 . 00 

o r i de ( mEq/ L ) 1 . 5 1 2  1 08 . 08 6 . 60 92 . 00 - 1 1 1 .  00 
2 . 5  5 1 1 2 . 00 1 1 . 73 96 . 00 - 1 25 . 00 
3 . 5  1 5  1 00 . 2 7  1 1 . 36 80 . 0 0  - 1 1 3  . 00 
4 . 5  26  1 00 . 46 6 . 03 86 . 00 - 1 1 0 . 00 
5 . 5  3 1  1 0 1  . 45  8 . 1 2 83 . 00 - 1 1 8 .  00 
6 . 5  1 9  1 02 . 1 1  7 . 90 88 . 00 - 1 22 . 00 
7 . 5  1 6  1 03 . 0 6 5 .  1 2  96 . 00 - 1 1 5 .  00 

Pota s s i um (mEq/L )  1 . 5 1 2  6 . 30 0 . 62 5 . 40 - 7 . 50 
2 . 5  5 5 . 26 0 . 88 4 . 30 - 6 . 70 
3 . 5  1 5  4 . 43 0 . 7 9 3 . 30 - 6 . 00 
4 . 5  26  4 . 65 0 . 86 3 . 50 - 6 . 70 
5 . 5  3 1  4 . 65 0 . 69 3 . 50 - 6 . 80 
6 . 5  1 9  4 . 82 0 . 70 3 . 70 - 6 . 20 
7 . 5  1 6  4 . 50 0 . 94 3 . 20 - 6 .  90 

U1 
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TABLE  1 2  ( c onti nued ) 

Determ i nati on Age N Mean 

Ca l c i um ( mg/d 1 ) 1 . 5 1 2  8 . 50 
2 . 5  5 8 . 96 
3 . 5  1 5  7 . 88 
4 . 5  26 7 . 86  
5 . 5  3 1  8 . 24 
6 . 5  1 9  7 . 68 
7 . 5  1 6  7 . 80 

I norgan i c  phos phoru s ( mg/d 1 ) 1 . 5 1 1  6 . 99 
2 . 5  4 6 . 08 
3 . 5  1 5  6 .  l l  
4 . 5  2 6  5 . 02 
5 . 5  3 1  5 . 47 
6 . 5  1 9  5 . 05 
7 . 5  1 6  4 . 78 

Serum i ron ( mcg/d 1 )  1 . 5 7 1 23 . 7 1 
2 . 5  2 1 09 . 00 
3 . 5  3 1 7 1 . 00 
4 . 5  7 1 35 . 29 
5 . 5  1 2  1 7 9 . 58 
6 . 5  l l  1 66 . 55 
7 . 5  8 2 1 2 . 38 

Standard Dev i a t i on 

l .  1 4  
2 . 04 
0 . 8 1  
0 . 64 
l .  1 6  
0 . 99 
0 . 80 

1 .  3 1  
2 . 53 
l .  30  
1 . 44 
1 . 2 3  
1 . 36 
1 . 66 

337 . 56 
1 8 . 38 
7 1 . 30 
45 . 83 
9 9 . 22 
84 . 99 

1 06 . 33 

Range 

6 . 40 - 9 . 50 
7 . 6 0 - 1 2 . 50 
5 . 80 - 9 . 1 0  
6 . 1 0  - 9 . 1 0  
6 . 60 - l l  . 80 
6 . 70 - 1 0 . 90 
6 . 30 - 9 . 30 

4 . 90 - 9 . 40 
3 . 60 - 9 . 60 
4 . 30 - 9 . 50 
2 . 40 - 8 . 1 0  
2 . 70 - 7 . 7 0  
3 . 00 - 7 . 50 
2 . 50 - 8 . 50 

88 . 00 - 2 0 1 . 00 
96 . 00 - 1 22 . 00 
7 2 . 00 - 242 . 00 
7 4 . 00 - 1 85 .  
7 6 . 00 - 347 . 00 
67 . 00 - 369 . 00 
60 . 00 - 378 . 00 

U1 
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TABL E  1 2  ( conti nued ) 

De termi nati on Age N Mea n  

B U N  ( mg/d 1 ) 1 . 5 1 2  1 3 . 1 7  
2 . 5  5 1 4 . 20 
3 . 5  1 5  1 6 . 33 
4 . 5  26 1 2 .  1 5  
5 . 5  3 1  1 1 . 3 2  
6 . 5  1 9  1 1 . 1 6  
7 . 5  1 6  1 1 .  1 9  

Crea t i n i ne (mg/d 1 ) 1 . 5  1 2  l .  26 
2 . 5  5 l .  52  
3 . 5  1 5  1 .  5 1  
4 . 5 26 l .  6 1  
5 . 5  3 1  1 . 58 
6 . 5  1 9  1 . 5 9  
7 . 5  1 6  l .  78  

ic  a c i d  (mg/d 1 ) 1 . 5 1 2  2 . 6 1 
2 . 5  5 2 . 54 
3 . 5  1 5  2 . 45 
4 . 5  26 2 . 37 
5 . 5  3 1  2 . 09 
6 . 5  1 9  2 . 4 1 
7 . 5  1 6  2 .  1 6  

Standard Dev i a t i on Ra nge 

1 0 . 7 9  1 .  00 -
7 . 6'; 8 . 00 -
9 . �3 1 .  00 -
9 . 30 0 . 00 -
6 . 02 0 . 00 -
6 .  1 2  1 .  00 -
7 . 37 1 .  00 -

0 . 34 0 . 90 -
0 . 40 1 .  l 0 -
0 . 1 9  l .  20 -
0 . 40 l .  00 -
0 . 34 l .  l 0 -
0 . 28 l .  20 -
0 . 47 l .  30 -

0 . 58 l .  50 -
0 . 26 2 . 40 -
0 . 35 1 . 80 -
0 . 62 1 .  50 -
0 . 49 1 .  40 -
0 . 73 1 . 40 -
0 . 47 1 .  50 -

3b . OO 
24 . 00 
3 7 . 00 
44 . 00 
2 6 . 00 
24 . 
28 . 00 

1 .  90  
2 .  l 0 
1 . 80 
2 . 60 
2 . 40 
2 .  l 0 
3 .  

3 . 50 
3 . 00 
2 . 90 
4 . 40 
3 . 80 
3 . 80 
3 . 00 

C'l 
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TABLE  1 2  ( con t i nued ) 

Oeterm i na t i on Age N Mea n  S tandard Dev i a t i on Range 

Tota l b i l i rub i n ( mg/d l ) 1 . 5 1 1  0 . 1 1  0 . 05 0 . 00 - 0 . 20 
2 . 5  5 0 . 1 8  0 .  1 3  0 . 1 0  - 0 . 40 
3 . 5  1 5  0 . 1 9  0 . 1 4  0 . 00 - 0 . 50 
4 . 5  26 0 . 1 9  0 . 1 3  0 . 00 - 0 . 60 
5 . 5  3 1  0 . 20 0 . 26 0 . 00 - 1 . 50 
6 . 5  1 8  0 . 1 6  0 .  1 0  0 . 00 - 0 . 40 
7 . 5  1 6  0 .  1 7  0 .  1 2  0 . 00 - 0 . 50 

co2 ( mEq / L ) 1 . 5 7 1 6 . 42 1 .  90 1 4 . 00 - 1 9 . 00 
2 . 5  2 1 5 . 50 2 . 1 2  1 3 . 00 - 1 7 . 00 
3 . 5  1 0  20 . 30 4.  7 4  1 3 . 00 - 3 1 . 00 
4 . 5  1 2  1 8 . 83 5 . 24 1 3 . 00 - 33 . 00 
5 . 5  1 8  20 . 1 1  4 . 44 1 3 . 00 - 2 9 . 00 
6 . 5  1 3  1 8 . 31 4 . 94 1 1 . 00 - 29 . 00 
7 . 5  1 2  1 9 . 1 7  2 . 1 2  1 6 . 00 - 23 . 00 

G l ucose  ( mg/d l ) 1 . 5 1 2  85 . 92 5 1 . 32 2 0 . 00 - 1 68 .  
2 . 5  5 8 5 . 20 34 . 36 2 5 . 00 - 1 08 . 00 
3 . 5  1 5  1 09 . 5 3 63 . 1 2 33 . 00 - 285 . 00 
4 . 5  26  86 . 62 54 . 20 1 0 . 00 - 230 . 00 
5 . 5  3 1  99 . 65 54 . 64 7 . 00 - 280 . 00 
6 . 5  1 9  1 02 . 47 62 . 68 9 . 00 - 2 1 6 . 00 
7 . 5  1 6  1 22 . 63 5 6 . 08 45 . 00 - 209 . 00 

0'1 



TABLE  1 2  ( c ont i nued ) 

Determ i na t i on Age N Mea n  

Chol e s tero l  (rnq/d l ) 1 . 5 1 2  304 . 67 
2 . 5  5 2 98 . 60 
3 . 5  1 5  260 . 87 
4 . 5  26 2 38 . 58 
5 . 5  3 1  245 . 97 
6 . 5  1 9  238 . 7 9 
7 . 5  1 6  239 . 1 3  

Tri g l ycer i d e s  ( rng/d 1 ) 1 . 5 7 1 70 . 2 9 
2 . 5  2 239 . 50 
3 . 5  4 270 . 00 
4 . 5  7 223 . 00 
5 . 5  1 2  23 5 . 1 7  
6 . 5  1 1  26 1 . 64 
7 . 5  8 2 1 2 . 63 

Total prote i n ( g/d1 ) 1 . 5 1 2  6 . 93 
2 . 5  3 6 .  78 
3 . 5  1 5  7 .  1 5  
4 . 5  26 7 . 33 
5 . 5  3 1  7 . 22 
6 . 5  1 9  7 . 28 
7 . 5  1 7  7 . 09 

Standard Dev i a t i on 

65 . 89 
47 . 95 
3 2 . 38 
50 . 36 
49 . 1 7 
38 . 37 
3 9 . 32  

64 . 23 
1 0 . 6 1 
8 5 . 33 
56 . 46 
72 . 1 7  
83 . 48 
60 . 7 4 

1 . 07 
0 . 97 
0 . 57 
0 . 80 
0 . 6 1 
0 . 67 
0 . 42 

Range 

2 1 8 . 00 - 47 5 . 00 
242 . 00 - 375 . 00 
2 1 0 . 00 - 3 2 4 . 00 
1 5 2 . 00 - 3370 . 00 
1 2 5 . 00 - 339 . 00 
1 50 . 00 - 295 .  
1 7 3 . 00 - 290 . 

63 . 00 - 245 . 00 
232 . 00 - 247 . 00 
2 27 . 00 - 3 98 . 00 
1 37 . 00 - 301 . 00 
1 1 8 . 00 - . 00 
1 52 . 00 - 409 . 00 
92 . 00 - 289 .  

5 . 80 - 1 0 . 00 
5 . 60 - 7 . 80 
6 . 30 - 8 . 30 
6 . 30 - 9 .  70 
5 . 90 - 8 . 1 0  
6 . 40 - 8 . 60 
6 . 50 - 8 . 00 

en 
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TABL E  1 2  ( co n t i nued ) 

Determ i nat i on Age 

Al bumi n ( g/d l ) 1 . 5 
2 . 5  
3 . 5  
4 . 5  
5 . 5  
6 . 5  
7 . 5  

A l ka l i ne phosphatase ( U/ L )  1 . 5 
2 . 5  
3 . 5  
4 . 5 
5 . 5  
6 . 5  
7 . 5  

LDH ( U/ L )  

SGOT ( U/ L )  1 . 5 
2 . 5  
3 . 5  
4 . 5  
5 . 5  
6 . 5  
7 . 5  

N r�ea n  Standard Dev i a t i on Range 

7 4 . 97 0 . 22 4 . 60 - 5 . 20 
2 4 . 45 0 .  21  4 . 30 - 4 . 60 

1 0  3 . 0 1  1 .  7 4  1 . 1 0 - 5 . 60 
1 1  3 . 54 1 . 32 2 . 00 - 5 . 20 
1 7  3 .  98 1 .  53  1 . 80 - 5 .  70  
1 3  4 . 62 1 . 1 7  2 . 00 - 5 . 40 
1 2  3 . 7 5  1 .  4 1  1 .  60  - 5 . 1 0 

1 2  1 1 2 . 67 44 . 87 3 1 . 00 - 1 87 . 00 
5 1 05 . 80 50 . 28 45 . 00 - 1 84 . 00 

1 5  7 0 . 87 34 . 33 25 . 00 - 1 45 . 00 
26 49 . 3 1  2 1  . 2 1  1 8 . 00 - 95 . 00 
3 1  42 . 1 9  1 9 . 2 1 1 5 . 00 - 97 . 00 
1 9  43 . 32 1 5 . 07 1 9 . 00 - 7 3 . 00 
1 6  38 . 00 8 .  1 9  20 . 00 - 5 4 . 00 

Va l ues  not reported- -ou t of  i n strume n ta t i on range 

2 1 25 . 50 6 . 36 1 2 1 . 00 - 1 30 . 00 
0 
7 2 1 4 . 00 40 . 24 1 58 . 00 - 250 . 00 
9 1 97 . 33 65 . 43 1 04 . 00 - 250 . 00 

1 1  1 6 5 .  1 8  7 5 . 87 57 . 00 - 250 . 
8 1 99 .  1 3  90 . 90 68 . 00 - 358 . 
9 1 78 . 22 86 . 49 66 . 00 - 252 . 00 

0'\ 
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TABLE  1 2  ( cont i nued ) 

De term i nati on Age N Mea n  Standard Dev i a t i on Ranqe 

CPK ( U/ L )  1 . 5 3 452 . 33 1 2 1 . 88 3 1 9 . 00 - 5 58 .  
2 . 5  1 27 7 . 00 277 . 00 - 277 . 
3 . 5  7 981 . 57 32 1 . 7 4 348 . 00 - 1 2 00 . 00 
4 . 5  9 832 . 78 472 . 62 1 33 . 00 - 1 200 . 00 
5 . 5  1 3  5 5 1 . 85 488 . 1 2  5 1 . 00 - 1 2 00 . 00 
6 . 5  7 57 4 . 1 4  444 . 73 45 . 00 - 1 200 . 00 
7 . 5  1 1  500 . 9 1 484 . 47 68 . 00 - 1 200 . 00 

0'\ 
.j:>. 



TAB LE 1 3 .  Serum Parameters of B l ack  Bea rs Ca ptu red Duri ng the Summer s  of  1 97 4 , 1 97 5 ,  and 1 97 6  by Trap 
Type , GSMNP . 

Standard 
Determi nat i on Trap Type N Mean Dev i a t i on Ra nge 

Sod i um ( mEq/ L )  l snare 1 1 3 1 42 . 8 1 6 .  1 3  1 3 1 . 00 - 1 60 . 00 
2 free rang i ng 6 1 39 . 67 1 . 03 1 38 . 00 - 1 4 1 . 00 
3 cu l vert  4 1 42 . 25 0 . 96 1 41 . 00 - 1 4 3 .  

o r i  de { mEq/ L )  1 snare 1 1 4 1 02 . 24 8 .  1 9  80 . 00 - 1 2 5 . 00 
2 free rang i ng 6 96 . 70 4 .  1 8  92 . 00 - 1 0 3 . 00 
3 c u l vert 4 1 03 . 00 3 . 74 9 9 . 00 - 1 08 .  

Pota s s i um { mEq/ L )  1 snare 1 1 4 4 .  77 0 . 92 3 . 20 - 7 . 50 
2 free rang i ng 6 5 . 6 5 0 .  79  4 . 30 - 6 . 50 
3 cu l vert 4 4 . 90 0 . 36 4 . 60 - 5 . 30 

Ca l c i um { mg/d l ) 1 s nare  1 1 4  7 . 98 1 .  02 5 . 80 - 1 2 . 50 
2 free rang i ng 6 8 . 1 7 1 .  2 3  6 . 40 - 9 . 50 
3 c u l vert 4 7 . 83 0 .  7 5  7 . 00 - 8 . 80 

I norga n i c  phos phorus {mg/d l ) 1 snare 1 1 2 5 . 37 1 .  53  2 . 40 - 9 . 60 
2 free rang i ng  6 6 . 60 0 . 97 5 . 40 - 7 . 90 
3 cu l vert 4 6 . 05 1 .  53 4 . 20 - 7 .  50 

Serum i ron  { mcg/d l ) 1 snare 46 1 5 6 . 1 5  7 5 . 7 6 57 . 00 - 358 . 00 
2 free rang i ng 1 220 . 00 2 20 . 00 - 220 . 00 
3 cu l vert  4 2 49 . 50 1 2 6 . 3 7 1 24 . 00 - 369 . 00 

BUN  ( mg/ d l ) 1 snare 1 1 4 1 2 . 36 8 . 24 0 . 00 - 44 . 00 
2 free ran g i ng 6 9 . 30 4 . 68 4 . 00 - 1 7 . 00 
3 cu l vert  4 1 6 . 50 5 . 45 1 1 . 00 - 24 . 00 

0'1 
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TABLE  1 3  ( cont i nued ) 

Standard 
De termi na t i on Tra� T.n�e N Mean Dev i a t i on Range 

Crea t i n i ne (mg/d l ) l snare 1 1 4  1 . 58 0 . 36 0 . 90 - 3 .  
2 free rang i ng 6 1 . 30  0 . 28 0 . 90 - 1 . 60 
3 c u l vert  4 1 . 65  0 . 48 1 .  1 0  - 2 . 1 0  

U r i c Ac i d  (mg/d l )  l snare 1 1 4  2 . 3 5 0 . 56 1 .  40 - 4 . 40 
2 free ran g i ng 6 2 .  l 0 0 . 46 1 . 40 - 2 . 80 
3 cu l ve r t  4 1 . 68 0 . 2 2  l .  4 0  - 1 . 90 

Tota l b i l i ru b i n (mg/d l ) l snare 1 1 3 0 . 1 8  0 .  1 7  0 . 00 - 1 . 50 
2 free rang i ng 5 0 . 1 4 0 . 05 0 .  l 0 - 0 . 20 
3 c u l vert  4 0 . 1 3  0 . 05 0 .  l 0 - 0 .  2 0  

co2 ( mEq/L ) 1 s na re 69 1 8 . 88 4 . 38 l l .  00 - 33 . 00 
2 free rang i ng l 1 9 . 00 1 9 . 00 - 1 9 . 00 
3 c u l vert 4 20 . 7 5 1 . 50  1 9 . 00 - 2 2 . 00 

Gl ucose (mg/d l ) l snare 1 1 4  1 0 3 . 89 56 . 05 9 . 00 - 285 . 
2 free rang i ng 6 50 . 50 23 . 95  20 . 00 - 90 . 00 
3 c u l vert  4 5 1 . 00 37 . 8 3  7 . 00 - 98 . 00 

Chol estero l (mg /d l ) 1 snare 1 1 4 249 . 1 5  46 . 7 5 1 2 5 . 00 - 37 5 . 00 
2 free rang i ng 6 307 . 50 88 . 7 6 235 . 00 - 47 5 . 00 
3 cu l vert  4 2 5 1 . 00 59 . 0 1 2 1 3 . 00 - 33 9 .  

Tr i g l yceri des (mg/d l ) 1 snare 46 232 . 00 7 3 . 55 63 . 00 - 409 . 00 
2 free ran g i ng 1 1 63 . 00 1 63 . 00 - 1 6 3 . 00 
3 cu l vert  4 2 1 9 . 25 7 2 . 27 1 52 . 00 - 32 1 . 00 

CJ) 
CJ) 



TABL E  1 3  ( cont i nued ) 

Determi nat i on 

Tota l prote i n  ( g/d l ) 

Al bumi n ( g/d l ) 

Al ka l i ne phosphatase ( U/ L )  

L DH ( U/ L )  

SGOT ( U/ L )  

CPK  ( U/ L )  

Standard 
TraQ_Type N Mean Dev i a t i on _l�ange 

1 snare 
2 free rang i ng 
3 c u l vert 

1 snare 
2 free rang i n g  
3 c u l vert 

1 s nare 
2 free rang i ng 
3 cu l vert 

1 s nare 
2 free rang i ng 
3 c u l vert 

1 s nare 
2 free rang i ng 
3 c u l vert 

1 s nare 
2 free ran g i ng 
3 c u l vert 

1 1 4 7 .  1 7  0 . 67 5 . 60 - 9 . 70 
6 7 . 60 1 . 28  6 . 60 - 1 0 . 00 
4 7 . 00 0 . 64 6 . 30 - 7 . 80 

68 3 . 89 0 . 67 1 . 1 0  - 5 . 7 0 
1 5 . 60 5 . 60 - 5 . 60 
3 5 . 1 3  0 . 20 4 . 90 - 5 . 30 

1 1 4 56 . 50  33 . 72 1 5 . 00 - 1 87 . 00 
6 64 . 84 5 1 . 67 1 6 . 00 - 1 3 5 . 00 
4 33 . 75 2 1 . 53 1 9 . 00 - 65 . 

Not reported - - va l ues  out  of i ns trumen t  range  

43 1 90 . 98 7 2 . 1 2  57 . 00 - 358 . 00 
1 1 23 . 00 1 23 . 00 - 1 23 . 00 
2 1 02 . 00 48 . 08 68 . 00 - 1 36 . 00 

47 681 . 00 456 . 3 1 5 1 . 00 - 1 20 0 . 00 
1 27 6 . 00 276 . 00 - 2 76 . 00 
3 1 40 . 00 1 0 9 . 00 45 . 00 - 2 59 . 00 

Cl'\ 
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TAB LE  1 4 . Serum Pa rameters of B l ac k  Bears  Cap tured Dur i ng the Summers of 1 97 4 ,  1 975 , and 1 976  by 
Yea r ,  GSMNP . 

Standard 
Determi n a t i o n  Year N Mean Dev i a t i on 

Sod i urn (mEq/ L )  74 23  1 38 . 87 5 . 42 1 3 1 . 00 - 1 48 . 00 
7 5  50  1 44 . 58 5 . 36 1 34 . 00 - 1 60 . 00 
76  50  1 42 . 44 5 . 88 1 3 1 . 00 - 1 57 . 00 

Ch l or i d e  (mEq/ L )  7 4  2 3  9 5 . 83 9 . 06 80 . 00 - 1 09 .  
7 5  50 1 02 . 26 6 . 45 92 . 00 - 1 1 8 .  DO 
76  5 1  1 04 . 5 1  7 . 53 88 . 00 - 1 25 . 00 

Potas s i um (mEq/ L )  74 23  4 . 0 1 0 . 70 3 . 20 - 6 . 50 
7 5  5 0  4 . 84 0 . 78 3 . 70 - 6 . 50 
76 51  5 .  1 6  0 . 9 1 3 . 80 - 7 . 50 

Ca l c i um (mg/d l ) 74  23 8 . 1 6  0 . 7 0 6 . 90 - 9 . 40 
7 5  50 8 . 07 l .  2 3  6 . 1 0  - 1 2 . 5 0 
7 6  5 1  7 . 82 0 . 9 1  5 . 80 - 1 0 . 90 

I norgan i c  phosphorus (mg/dl ) 74  23  6 . 1 1  l .  4 1  2 . 90 - 9 . 50 
7 5  50 4 . 95 l .  2 5  2 . 50 - 7 . 90 
76 49 5 .  6 5  1 . 69  2 . 40 - 9 . 60 

Serum i ron ( mc g/d l )  7 4  - 1 64 . 7 3  
7 5  
7 6  5 1  1 64 . 73 82 . 63 6 0 . 00 - 378 . 00 

BUN  (mg/d 1 ) 74 23  1 1 . 57 1 1 . 3 1 0 .  00 - 44 . 00 
7 5  50 1 3 . 94 7 . 07 4 . 00 - 34 . 00 
7 6  5 1  1 1 . 1 6  7 . 1 0  0 . 00 - 38 . 00 

en 
co 



TABLE 1 4  ( conti nued ) 

Standard 
Determ i na t i on Year N �lean  Dev i a t i on Range 

Crea t i n i ne ( mg/dl )  74 23  1 . 7 0  0 . 4 1 1 .  2 0  - 3 . 00 
7 5  50 1 . 5 0 0 . 3 3 0 . 90 - 2 . 30 
76 5 1  1 .  5 9  0 . 3 7 0 . 90 - 2 . 60 

c ac i d  (mg/d l )  74 23  2 . 22 0 . 5 9 1 .  50 - 4 . 40 
7 5  5 0  2 . 1 8  0 . 38 1 . 40 - 3 . 1 0  
76 51  2 . 50 0 . 66 1 . 4 0  - 3 . 8 0  

Tota l b i l i ru bi n (mg/d 1 ) 7 4  2 3  0 . 37 0 . 27 0 .  2 0  - 1 . ::) 0 
7 5  48 0 . 1 4  0 . 1 0  0 . 0 0 - 0 . 5 0  
7 6  5 1  0 .  1 3  0 . 05 0 . 1 0  - 0 . 3 0  

co2 ( mEq / L )  7 4  2 3  2 1  . 82 4 . 82 1 3 . 00 - 3 3 . 0 0 
7 5  
7 6  5 1  1 7 . 7 1 3 . 30 1 1 . 00 - 24 . 00 

G l ucose (mg/d l ) 74  2 3  1 38 . 78 66 . 94 1 5 . 00 - 285 . 00 
7 5  50 7 6 . 5 0 28 . 7 9 1 0 . 00 - 1 3 5 . 00 
7 6  5 1  1 04 . 57 60 . 95 7 . 00 - 230 . 0 0 

e s tero l  ( mq/d l ) 7 4  2 3  248 . 87 30 . 06 1 90 . 00 - 3 1 2 .  
7 5  5 0  268 . 50 58 . 1 0  1 25 . 00 - 475 . 00 
76  5 1  237 . 3 3 45 . 66 1 48 . 00 - 339 . 00 

Tri g l yce r i des  ( mg/d l ) 74  
75  
76  5 1  229 . 67 7 2 . 7 0 63 . 00 - 409 . 00 

0'1 
1.0 



TAB LE 1 4  { con t i n ued ) 

Dete rm i n a t i on Year N 

Tota l p rote i n  { g /d l ) 7 4  2 3  

7 5  5 0  

7 6  5 1  

A l bumi n { g/ d l ) 7 4  23 

7 5  

7 6  49 

Al ka l i n e pho s p h a tase ( U/ L )  74 23 

7 5  50 

7 6  5 1  

L DH ( U/ L )  

SGOT { U/ L )  74 74 

7 5  7 5  

7 6  7 6  

C P K  { U/ L )  74 7 4  

7 5  7 5  

7 6  7 6  

Stand a rd 
Mean Dev i a t i on Range 

7 . 1 3  0 . 7 1  6 . 2 0  - 9 .  7 0  

7 . 60 0 . 6 3 6 . 6 0 - 1 0 . 00 

6 . 7 9 0 . 5 3 5 . 6 0 - 8 . 0 0 

l .  95 0 . 2 9 1 . 1 0 - 2 . 4 0 

4 .  9 1  0 . 3 9 4 . 3 0 - !:> . 7 0 

5 5 . 96 2 5 . 82 20 . 00 - 1 1 2 . 0 0  
5 0 . 84 3 1  . 44 1 5 . 0 0 - 1 4 5 . 0 0 

6 1 . 49 3 9 . 94 1 9 . 00 - 1 87 . 0 0 

Not reported - -o u t  of i ns trume n ta t i on range 

230 . 00 40 . 60 9 5 . 0 0 - 2 5 0 . 00 

1 41 . 1 7 7 1 . 58 5 7 . 00 - 3 58 . 00 

1 040 . 3 5 3 1 6 . 84 300 . 0 0 - 1 20 0 . 0 0 

3 1 3 . 3 9 249 . 5 7 4 5 . 00 - 8 6 3 . 00 

'-J 
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TABLE 15. Serum E l ectrophoresi s of B l ack  Bea rs Captu red Du r i ng  the Summers of 1974 , 1975 , and 1976 by 
Sex , GSMNP . 

Determ i nati on M/ F Mean S. D .  Range Mean S . D .  Range 

Al bumi n ( g/dl ) 72/48 3 .64 0 . 55 2 . 65 - 4 . 84 3 . 69 0 . 52 1 . 89 - 4. 75 

Al pha g l obu l i n  ( g/dl ) 72/48 0 . 98 0 . 28 0 . 50 - 1 . 69 1 .02 0 . 35 0 . 50 - 2 .60 

Beta g l obu l i n  ( g/dl ) 72/48 1 .  28 0 . 26 0 . 68 - 2 . 20 1 .  32 0 . 37 0 . 82 - 2 . 36 

Ga�na g l obu l i n  ( g/dl ) 72/48 1 . 29 0 . 86 0.51 - 7 . 71 1. 13 0 . 40 0 . 62 - 3 . 12 

'-1 



TABLE 16. Serum E l ectrophoresi s o f  G 1 ack  Bear s  Captured Dur i ng the Summers o f  1 974, 1 975, and  1 976 by 
Age ,  

Determ i nat i on Age N Mea n  Standard Dev i a t i on Range 

A l bumi n ( g/ d l ) 1 .5 1 1  3. 45 0 . 30 3 . 20 - 4 . 27 
2 . 5  5 3 . 88 0. 78 2 . 85 - 4 . 75 
3. 5 14  3. 44 0 . 65 1 . 89 - 4. 49 
4.5 3 . 8 1  0.57 2.65 - 4.69 
5.5 30 3.69 0. 55 2. 44 - 4 . 84 
6 . 5 1 9  3.6 1  0.33 2 . 78 - 4.04 
7 . 5  1 6  3 . 70 0. 56 2 . 96 - 4 . 58 

A l pha g l obu l i n  ( g/dl ) 1 . 5 1 1  1 .09 o .  25 0. 76 - 1 .  48 
2.5 5 1 .0 1  0 . 22 0 . 79 - 1 . 31 
3. 5 1 4  0 . 99 0 . 35 0 . 50 - 1 . 69 
4.5 25 0.92 0.27 0. 50 - 1 .  42 
5 . 5  30 1 .00 0 . 26 0. 54 - 1 .  57 
6 . 5  1 9  1 . 1 1  0.46 0 . 67 - 2.60 
7. 5 1 6  0.89 0 . 20 0 . 5 1  - 1 . 3 1  

Beta g l obu l i n  ( g/d l ) 1.5 1 1  l .  20 0 . 27 0 . 80 - 1 .  68 
2. 5 5 1 . 1 0  0 . 28 0.68 - 1 .42 
3. 5 14  l.  32 0. 25 0. 84 - 1 .  73 
4 . 5  25 1 . 34 0. 30 0. 84 - 2.02 
5. 5 30 1 . 35 0 . 38 0 . 82 - 2.36 
6 . 5  1 9  1 .  3 1  0 . 36 0 . 82 - 2 . 1 8  
7.5 1 6  1 .20 0. 1 8  0 . 85 - 1 .  56 

"-J 
N 



TABLE  1 6  ( c ont i nued ) 

Determi nati on 

Gamma g l obu l i n  ( g/d l ) 

Age N Me_Cl_Q___ _ _ _ _ __ S_t_a_11_da  rd  Devi ati on _R_ange 

1 . 5  
2 . 5  
3 . 5 
4 . 5  
5 . 5 
6 . 5  
7 . 5 

1 1  
5 

14 
25 
30 
19 
16 

0 . 92 
1 .04 
l .  36 
l .  26 
l .  13 
l .  16 
l .  6 1  

0 . 2 5  
0 . 28 
0 . 59 
0 . 47 
0 . 27 
0.31 
l .  67 

0 . 56 - 1 . 4 1 
0 . 77 - 1 . 50 
0 . 70 - 3 . 1 2  
0 . 68 - 3 . 05 
0 . 63 - 1 . 70 
0 . 62 - 1 . 96 
0 . 51 - 7 . 71 

-.....,J 
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TABLE 1 7 .  Serum E l ectrop hores i s o f  Bl ack  Be ars Captu red Du r i ng the Summers of 1 97 4 ,  1 975 , and 1 976 by 
Trap Type , GSMN P .  

Determi n at i on Trae Tyee N Mean Standard Dev i at i on Range 

Al bumi n { g /d l ) 1 snare 1 1 1  3 . 66 0 . 5 4 1 . 89 - 4 . 84 
2 free ran g i n g  5 3 . 76 0 . 38 3 . 30 - 4 . 34 
3 c u l vert 4 3 . 38 0 . 63 2 .  44 - 3 .  7 1  

Al pha g l obu l i n  { g/d l ) 1 snare 1 1 1  0 . 99 0 . 3 1  0 . 50 - 2 . 60 
2 free rang i ng 5 0 . 8 7 0 .  1 6  0 . 7 3 - 1 . 1 1 
3 cu l vert 4 1 .  1 5  0 . 22 0 . 94 - 1 . 43 

Beta g l obul i n  { g/d l ) 1 snare 1 1 1  1 .  30 0 . 32 0 . 68 - 2 . 3 6 
2 free ran g i n g 5 l .  2 1  0 .  1 6  1 .  05 - l .  46 
3 cu l vert 4 1 . 1 7  0 .  1 4  0 .  98 - l .  30 

Gamma g l obu l i n  ( g/d l ) 1 s na re 1 1 1  1 . 2 4 0 .  74  0 . 5 1 - 7 . 7 1 
2 free rang i n g 5 1 .  26  0 . 09 1 . 1 3  - l .  3 5  
3 c u l vert 4 1 . 00 0 . 30 0 .  7 1  - 1 . 2 7  

-...) 
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TABLE 18 . Serum El ectrophores i s  of B l ack  Bears  Captu red Duri ng  the Summers of  1974 , 1975 , and  1976 by 
Year , GSMNP . 

Determi nat i on Yea r N Mean Standard Dev i a t i on Range 

A l bumi n ( g/d l ) 74 20 3 . 75 0 . 56 1 . 89 - 4 . 54 
75 49 3. 91 0. 44 3 . 28 - 4. 84 
76 51 3 . 39 0 . 49 2 . 44 - 4 . 66 

Al pha g l obu l i n  ( g/d l ) 74 20 0 . 90 0 . 28 0 .  50 - 1 . 51 
75 49 0. 85 0 . 18 0 . 50 - 1 . 31 
76 51 l .  17 0 . 33 0 . 54 - 2 . 60 

Beta g l obu l i n  ( g/d l ) 74 20 l .  28 0 . 34 0 . 50 - 1 . 51 
75 49 l .  48 0 . 30 l .  04 - 2 .  36 
76 51 l .  21 0 . 1 9  0 .  68 - 1 .  51 

Gamma g l obu l i n  ( g/d l ) 74 20 1 . 50 l .  61 0 . 63 - 7 . 71 
75 49 1 . 29 0 . 26 0 . 68 - 1 . 96 
76 51 l .  07 0 . 32 0 . 51 - 1 . 83 

"-J 
U1 



TABLE 1 9 .  B l ood Pa rameters o f  B l ack  Be ars  Captu red Dur i ng the Summers 
of  1 974 , 1 97 5  and  1 97 6  tha t we re S i gn i f i cant  fo r Yea r  and 
Age , GSMNP . 

Standard 
Age N Mea n  De v i a t i on Range 

MCHC ( % )  

1 974 1 . 5 0 
2 . 5  0 
3 . 5  0 
4 . 5  0 
5 . 5  0 
6 . 5  0 
7 . 5  0 

1 97 5  1 . 5 4 3 3 . 38 0 . 99 32 . 60 - 34 . 80 
2 . 5  3 34 . 27 0 . 57 3 3 . 80 - 34 . 90 
3 . 5  5 34 . 7 6 1 . 47  32 . 60 - 36 . 60 
4 . 5  1 3  34 . 70 1 . 1 5  3 2 . 1 0  - 36 . 30 
5 . 5  1 2  34 . 97 1 . 49 33 . 30 - 38 . 80 
6 . 5  4 34 . 05 2 . 54 3 1 . 30 - 3 7 . 40 
7 . 5  3 33 . 90 0 . 96 32 . 80 - 34 . 60 

1 97 6  1 . 5 7 3 1  . 86 1 . 1 3  29 . 7 0 - 33 . 20 
2 . 5  2 33 . 7 0 0 . 1 4  33 . 60 - 3 3 . 80 
3 . 5  4 3 2 . 90 0 . 7 9 3 1 . 80 - 3 3 . 70 
4 . 5  8 32 . 6 1 0 . 98 3 1 . 00 - 34 . 20 
5 . 5  1 2  34 . 1 4 2 . 01 32 . 70 - 40 . 00 
6 . 5  1 0  3 3 . 90 1 . 37  3 1 . 90 - 36 . 00 
7 . 5  7 33 . 66 1 . 46  3 1 . 00 - 34 . 7 0 

Potas s i um (mEq/ L )  

1 974  1 . 5 0 
2 . 5  0 
3 . 5  6 3 . 7 5 0 . 34 3 . 30 - 4 . 20 
4 . 5  5 4 . 5 2 1 . 1 8 3 . 50 - 6 . 50 
5 . 5 6 4 . 03 0 . 3 7 3 . 50 - 4 . 60 
6 . 5  2 4 . 40 0 . 90 3 . 70 - 5 . 1 0  
7 . 5  4 3 . 53 0 . 22 3 . 20 - 3 .  7 0  

1 97 5  1 . 5 5 6 . 1 4 0 . 53 5 . 40 - 6 . 70 
2 . 5  3 4 .8 3  0 . 46 4 . 30 - 5 . 1 0  
3 . 5  5 4 . 86 0 . 70 4 . 20 - 6 . 00 
4 . 5  1 4  4 . 68 0 . 83 3 . 70 - 6 . 70 
5 . 5  1 3  4 . 55 0 . 57 3 . 90 - 6 . 1 0  
6 . 5  6 4 . 93 0 . 7 5 5 . 30 - 6 . 20 
7 . 5  4 4 . 45 0 . 45 3 . 90 - 5 . 00 

7 6  
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TABLE 19 ( cont i nued ) 

Standard 
Age N Mea n  Dev i a t i on Range 

1976 1.5 7 6.41 0. 70 5.60 - 7.50 
2.5 2 5.90 1.13 5.10 - 6. 70 
3.5 4 4.93 0.70 4.30 - 5.90 
4. 5 8 4.66 0.75 3.90 - 5.60 
5.5 12 5.10 0. 76 4.30 - 6.80 
6.5 11 4. 76 0.67 3. 80 - 6.00 
7.5 8 4.98 1.09 4.00 - 6. 90 

I norgan i c  �ho s�horus (mg/d l ) 

1974 1.5 0 
2.5 0 
3.5 6 6.73 1. 48 5. 10 - 9.50 
4.5 5 6. 42 1.37 4.30 - 8.10 
5.5 6 6. 32 0. 45 5.80 - 6.90 
6.5 2 5.20 2.69 3.30 - 7. 10 
7. 5 4 4.95 1.54 2.90 - 6.40 

1975 1.5 5 6.94 0. 72 6.10 - 7.90 
2. 5 3 4.90 1.15 3.60 - 5.80 
3.5 5 5.32 1.15 4.30 - 6.80 
4.5 14 4.84 1.10 2. 60 - 6.40 
5.5 13 4.61 0.99 2. 70 - 6.00 
6. 5 6 5.03 1.04 3.30 - 6.10 
7.5 4 3.43 0 . 76 2.50 - 4. 10 

. 19 76 1. 5 6 7.03 1. 74 4.90 - 9.40 
2.5 1 9.60 
3.5 4 6.18 0.80 5.40 - 7.20 
4.5 7 4.34 1. 58 2.40 - 8 . 40 
5.5 12 6 .  14 1. 21 4.20 - 7.70 
6.5 11 4.80 1. 21 3.00 - 7.50 
7.5 8 5. 70 1. 75 2. 90 - 8.50 

Cho l esterol (mg/d l )  

1974 1.5 0 
2.5 0 
3. 5 6 252.00 39.42 210.00 - 312.00 
4.5 5 238.00 38.44 190.00 - 297.00 
5. 5 6 243.00 24.21 205.00 - 280.00 
6.5 2 257. 50 17.68 245.00 - 270.00 
7. 5 4 261.25 21.75 240.00 - 290.00 
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TAB LE  19 ( cont i nued ) 

Standard 
Age N Mean Dev i a t i on Ra nge 

1975 1 . 5  5 350. 00 70.71 325 .00 - 475 .00 
2. 5 3 318 . 33 49 . 07 290.00 - 375 . 00 
3. 5 5 262 . 00 24.14 240.00 - 300. 00 
4 . 5  14 252 . 14 54 . 23 170.00 - 370 .00 
5 . 5  13 255. 38 60.15 125.00 - 335.00 
6. 5 6 249 . 17 38 .00 200 . 00 - 295. 00 
7. 5 4 261 . 25 34 . 73 210 . 00 - 285.00 

1976 1. 5 7 272. 29 41 . 12 218 . 00 - 331 .00 
2. 5 2 269. 00 38 . 18 242 .00 - 296 .00 
3 . 5  4 272. 75 34.33 252 .00 - 324 . 00 
4 . 5 7 231. 57 45 . 79 175. 00 - 300 . 00 
5 . 5  12 234 . 00 47 . 48 148 .00 - 339 . 00 
6.5 11 231 . 45 42 . 88 150 .00 - 287 . 00 
7 . 5  8 217 .00 38 . 40 175. 00 - 277 .00 

Al ka l i ne ehosehatase  ( U/  L )  

197 4 1 . 5  0 
2. 5 0 
3. 5 6 68. 33 28. 14 40. 00 - 112.00 
4 . 5  5 51. 20 28. 80 20 . 00 - 93. 00 
5. 5 6 62 . 50 29. 78 25.00 - 97.00 
6.5 2 49. 50 7. 79 44. 00 - 55 . 00 
7. 5 1 36.75 3. 95 32 . 00 - 40.00 

1975 1. 5 5 103. 00 41 .05 35. 00 - 135.00 
2 . 5  3 78 . 33 29. 30 45.00 - 100. 00 
3. 5 5 65.00 47.83 25.00 - 145 . 00 
4 . 5  14 53. 36 31. 02 18. 00 - 136.00 
5. 5 1 3  34. 69 12.7 2  1 5. 00 - 55. 00 
6.5 6 41 .00 11. 21 28. 00 - 60.00 
7. 5 4 30. 75 8. 69 20 .00 - 40. 00 

1976 1. 5 7 119 . 57 49 .33 31 . 00 - 187 .00 
2 . 5  2 103.44 56. 49 110. 00 - 184 .00 
3. 5 4 82 .00 29 . 90 38 . 00 - 103 .00 
4 . 5  8 54 . 14 19 . 79 35 . 00 - 89.00 
5. 5 11 40. 75 1 1 . 27 20 .00 - 65. 00 
6 . 5  11 42. 82 18. 36 19. 00 - 73.00 
7. 5 7 42. 38 7 . 21 33 .00 - 54 . 00 



TABLE 2 0 .  B l ood Pa rameters o f  B l a c k  Bears Captu red Dur i n g the Summe rs of  1 9 74 , 1 97 5  and 1 97 6  that we re 
S i qn i f i cant for Sex and Age , GSMN P .  

1 . 5 
2 . 5  
3 . 5  

e 4 . 5  
5 . 5  
6 . 5  
7 . 5  

1 . 5 
2 . 5  
3 . 5  

Fema l e 4 . 5 
5 . 5  
6 . 5  
7 . 5  

Creat i n i n e (mgjdl) 

N Mean Range 

9 1 .  2 6  0 .  38 0 . 90 - l .  
4 l .  37 0 .  3 1  1 . 1 0 - 1 . 70 

1 3  1 .  55 0 . 1 9  1 . 2 0 - 1 . 80 
1 9  1 .  59 0 . 56 0 . 20 - 2 . 60 
1 7  1 . 66 0 . 36 0 . 1 0  - 2 . 40 
6 1 . 7 7 0 . 24 1 . 40  - 2 . 1 0  
7 2 . 00 0 . 58 1 . 30 - 3 . 00 

3 l .  2 7  0 .  3 1  1 .  00 - 1 .  60 
1 1 .  7 5  0 . 50 1 .  40 - 2 .  1 0  
2 l .  30 0 . 1 4  1 .  20  - 1 .  40 
4 1 . 43 0 . 1 8  1 . 1 0  - 1 . 60 

1 4  1 .  48 0 . 28 1 .  1 0  - 2 .  00 
1 3  1 . 48 0 . 26 1 .  20 - l .  90 
1 0  1 .  6 1  0 . 30 1 . 30 - 2 .  1 0  

"-J 
1.0 
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TABLE  2 1 . B l ood Parameters of  B l ack Bears Captu red Du r i n g the Summers 
of 1 974 , 1 975 , and  1 976 t ha t  were S i gn i f i c ant for Year  and  
Trap Type , GSMNP . 

Standard 
Year TraQ Tx:Qe N Mean Dev i a t i on Range 

Whi te B l ood Ce l l s  { 1 0 3/mm3 } 

Snare 4 1  1 8 .  1 1  6 .  1 6  9 . 8 4 - 3 5 . 68 
1 97 5  Free ra ng i n g  4 1 0 .  l 0 2 . 45 7 . 84 - 1 3 . 20 

C u l vert 0 

Snare 46  1 5 . 1 4  4 . 88 7 . 7 2 - 2 8 . 2 0  
1 976  Free rang i ng 1 7 . 92 

C u l vert 4 1 3 . 1 7  2 . 30 54 . 00 - 1 2 3 . 00 

Lymphocyte s ( % ) 

Sna re 27  7 . 55 4 . 42 2 .  00 - 2 1 . 00 
1 975  Free rang i n g 4 1 9 . 75 6 . 89 1 4 . 00 - 2 9 . 00 

C u l vert 0 

Sna re 44 1 4 .  1 5  8 . 79 5 . 00 - 43 . 00 
1 976 Free rang i n g 0 

C u l vert 3 25 . 67 5 . 86 1 9 . 00 - 28 . 00 

Neu troph i l s ( 0� ) 

Sn a re 2 7  88 . 63 6 . 1 4  72 . 00 - 97 . 00 
1 975 Free rang i n g 4 57 . 00 1 6 .  1 0  37 . 00 - 74 . 00 

Cu l vert 0 

Sna re 44 80 . 30 l l .  61 41 . 00 - 9 5 . 00 
1 976  F ree  rang i ng 0 

Cu l vert  3 60 . 00 1 0 . 82 5 1 . 00 - 72 . 00 



8 1  

TABLE 22 . B l ood Parameters of Bl ack  Bears Cap tured Dur i ng  the Summers 
of 1 974 , 1 9 75  and 1 9 76  t hat we re S i gn i f i cant  for Year and  
Drug Type .  GSr1N P .  

Drug Standard 
T.}':Ee N Mean De v i a t i on Range 

Chl o r i de {mEg/ L )  

1 9 74 M-99 23 95 . 8 3 9 . 06 80 . 00 - 1 09 . 00 
Sernyl an  0 

1 9 75 �� - 99 0 
Sernyl an 50 1 02 . 2 6 6 . 45 92 . 00 - 1 1 8 . 00 

1 97 6  M- 99 42 1 03 . 85 7 . 56 9 9 . 00 - 1 2 5 . 00 
Serny l an 9 1 07 . 5 5 7 . 02 99 . 00 - 1 22 . 00 

Al Eha G l obu l i n  ( g/d l ) 

1 974  M-99  23  0 . 90 0 . 28 0 . 50 - 1 .  5 1  
Sernyl an  0 

1 975  M-99  0 
Se rnyl an 49 0 . 85 0 . 1 8  0 . 5 1  - 1 .  3 1  

1 97 6  M-99 42 1 . 1 2  0 . 49 0 . 98 - 2 . 60 
Sernyl an  9 1 .  3 6  0 . 2 7  0 . 5 4 - 1 .  69  



TABLE 2 3 .  B l ood Parameters o f  B l ack Bears Captu red Duri ng  the Summe rs o f  1 97 4 ,  1 975, a n d  1 976  
S i gn i fi cant for Year , Drug  and  Trap Type ,  GSMN P .  

Drug T�ee Trae T�ee N Mean  Standard De vi a t i o n  

Gl ucose {mgLd l }  

1 9 74 M-99 Snare 23 1 38 .  78 66 . 94 
Free ran g i ng 0 

l vert 0 

Sernyl an Sna re 0 
Free ra ng i n g 0 

1 vert 0 

1 9 75 M-99 Sn are 0 
F ree rang i ng  0 
Cu l vert 0 

Serny l a n Snare 4 5  7 9 . 1 1  28 . 1 5  
Free rangi n g 5 2 5 . 88 

l vert 0 

1 976 M-99  Snare 41 1 1 8 . 63 58 . 7 6 
Free ra n g i n g 0 
Cu l vert 1 98 . 00 

Se rny1 an Snare 5 44 . 60 22 . 4 1 
Free ran g i n g  1 38 . 00 2 5 . 97 
Cu l vert 3 35 . 33  

t Were 

Range 

1 5 . 00 - 285 . 00 

1 0 . 00 - 1 20 . 00 
20 . 00 - 90 . 00 

9 . 00 2 30 . 00 

1 6 . 00 - 75 . 00 
7 . 00 - 58 . 00 

co 
N 



TABLE  24 . B l ood Pa rameters of  Bl ac k Bea rs Captu red Du r i n g  the Summe rs 
of  1974 , 1975 and  1976 that were S i g n i f i cant  For Yea r ,  Age 
and  Drug Type , GS�1NP .  

Standard 
Drug T�ee Age N Mean  Dev i a t i on Range 

U r i c  Ac i d  (mg/d l ) 

1974 M-99 1 . 5  1 2 . 00 
2 . 5  0 
3 . 5  6 2 . 37 0 . 24 2 . 10 - 2 . 70 
4 . 5  5 2 . 54 1 .  80 1 . 50 - 4 . 40 
5 . 5  5 2 . 06 0 . 29 1 . 70 - 2 . 30 
6 . 5  2 2 . 15 0 . 21 2 . 00 - 2 . 30 
7 . 5  4 1 .  90 0 .  16 1 . 70 - 2 . 10 

Serny l an 1 . 5  0 
2 . 5  0 
3 . 5  0 
4 . 5  0 
5 . 5 0 
6 . 5  0 
7 . 5  0 

1975 M-99 1 . 5  0 
2 . 5  0 
3 . 5  0 
4 . 5  0 
5 . 5  0 
6 . 5  0 
7 . 5  0 

Serny l an 1 . 5  5 2 . 48 0 . 45 2 . 00 - 3 . 10 
2 . 5  3 2 . 33 0 . 20 2 . 10 - 2 .  50 
3 . 5  6 2 . 25 0 . 58 1 . 40 - 2 . 80 
4 . 5  15 2 .  15 0 . 28 1 . 80 - 2 . 70 
5 . 5  13 1 .  96 0 . 41 1 . 40 - 2 . 60 
6 . 5  6 2 . 13 0 .  29 1 . 80 - 2 . 50 
7 . 5  5 2 . 14 0 . 33 1 .  90 - 2 .  70 

1976 M-99 1 . 5  7 2 . 71 0 . 67 1 .  50 - 3 .  50 
2 . 5  2 2 . 70 0 . 42 2 . 40 - 3 . 00 
3 . 5  3 2 . 63 0 . 46 2 . 10 - 2 .  90 
4 . 5  7 2 . 57 0 . 57 2 . 20 - 3 . 70 
5 . 5  8 2 . 42 0 .  77 1 .  40 - 3 .  80 
6 . 5  8 2 . 75 0 . 93 1 .  60 - 3 .  80 
7 . 5  7 2 . 57 0 . 39 2 . 10 - 3 .  00 

1 . 5  0 
2 . 5  0 
3 . 5  1 1 .  50 
4 . 5  1 2 . 70 
5 . 5  3 1 .  93 0 . 15 1 .  80 - 2 . 10 
6 . 5  2 1 . 80 0 . 57 1 .  40 - 2 .  20 
7 . 5  2 1 .  55 0 .  71 1 . 50 - 1 .  60 
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