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SUMMARY 

I n  1972 t h e  Alaska Department of Fish and Game conducted i n t e n s i v e  
s t u d i e s  of the  Porcupine caribou herd. Four major cons t ruc t ion  p r o j e c t s  
had been proposed wi th in  t h e  cur ren t  range of t h i s  herd and i t  was 
e s s e n t i a l  t o  gather  base l ine  d a t a  on t h i s  herd so t h e  inf luence  of these  
developments may be assessed i n  the  fu tu re .  

Minimum herd s i z e  was determined t o  be approximately 100,000 animals 
i n  October 1972 using t h e  " a e r i a l  photo-direct count-extrapolat ion 
technique. Previous .es t imates  of herd s i z e  and techniques u t i l i z e d  t o  
ob ta in  them and t h e  c u r r e n t  es t imate  a r e  discussed.  I n i t i a l  c a l f  production 
i n  1972 was a minimum of 55 calves:100 cows and c l a s s i f i c a t i o n s  obtained 
i n  October suggested a ca1f:cow r a t i o  of 30:100. These production 
es t imates  i n d i c a t e  t h a t  t h e  Porcupine Herd was moderately productive and 
t h a t  i n  1972 t h i s  h e r d ' s  numbers were s t a b l e  or  increas ing s l i g h t l y .  
Sex composition d a t a  (28% of t h e  herd consis ted  of a d u l t  b u l l s )  and 
harves t  es t imates  indicated  t h a t  the  Porcupine Herd had been l i t t l e  
af  f ected by hunting. 

Herd movements during t h e  study period ind ica te :  1 )  considerable 
ca lv ing occurs i n  Canada, 2) t h i s  herd and t h e  Arct ic  Herd overlap 
ranges on winter  range and spr ing migrat ion rou tes ,  3) s i g n i f i c a n t  
numbers of Porcupine caribou sometimes winter  i n  Alaska and 4 )  winter  
d i s t r i b u t i o n  of a l a r g e  p a r t  of t h e  Porcupine Herd near t h e  Yukon River 
c r e a t e s  a very r e a l  p o t e n t i a l  f o r  interchange between t h i s  herd and t h e  
Fortymile Herd. 

Major caribou t r a i l  systems i n  t h e  range of the  Porcupine Herd w e r e  
mapped and evaluated and t h e  a p p l i c a t i o n  of t h i s  technique f o r  designing 
man-made s t r u c t u r e s  which w i l l  accomodate caribou movement is discussed.  

Vegetat ional  c h a r a c t e r i s t i c s  of t h i s  h e r d ' s  ca lv ing grounds and 
summer range a r e  discussed.  
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The Porcupine (Eas tern  A r c t i c )  Herd is c u r r e n t l y  Alaska ' s  second 
l a r g e s t  subpopulat ion of barren-ground car ibou (Rangifer tarandus g r a n t i ) .  
Most animals i n  t h i s  herd a r e  i n t e r n a t i o n a l  t r a v e l e r s :  occupying a r e a s  
i n  Alaska i n  sp r ing  and summer but  only occas iona l ly  i n  win te r .  A few 
Porcupine Herd car ibou probably remain i n  t h e  s t a t e  throughout t h e  year .  
The herd remains a n  Important subs i s t ence  resource  f o r  r e s i d e n t s  of 
smal l  bush communities i n  Alaska and Canada and s p o r t  hunters  a r e  j u s t  
beginning t o  k i l l  a number of animals from t h e  Porcupine subpopulafion 
annually.  The herd has  g r e a t  p o t e n t i a l  va lue  t o  nonappropr ia t ive  
u s e r s ,  f o r  i t s  huge post-calving concent ra t ions  on the  A r c t i c  c o a s t a l  
p l a i n  and spec tacu la r  massed c ross ings  of t h e  Porcupine River occur 
wi th in  reach  of t h e  gene ra l  public .  Few t o u r i s t s  have observed t h e s e  
s p e c t a c l e s  t o  d a t e ,  however. 

Information concerning car ibou as soc ia t ed  wi th  t h e  p r e s e n t  range of 
t h e  Porcupine Herd d a t e s  from e a r l y  exp lo ra t ions  of t h e  A r c t i c  c o a s t  
(Frankl in  1826, Dease and Simpson 1838, Simpson 1843, I s b i s t e r  1845, 
Russe l l  1898, P ike  1892), when car ibou were repor ted  by whalers  between 
Demarcation Bay and t h e  Mackenzie River d e l t a .  I n t e r e s t i n g  r e p o r t s  
ind ica ted  car ibou were common year-round a t  Herschel I s l and ,  and t h a t  
t h e s e  animals  intermixed wi th  car ibou e a s t  of t h e  Mackenzie (Russe l l  
1898). Nineteenth century  r e p o r t s  from win te r  ranges (Funston 1896, 
Russe l l  1898) ind ica ted  d i s t r i b u t i o n  s i m i l a r  t o  today ' s ,  wi th  semiannual 
c ross ings  a t  t h e  lower Porcupine River and some animals winter ing  nea r  
A r c t i c  Vi l lage .  

From 1900 u n t i l  about 1940, the  herd apparen t ly  increased  i n  
numbers and expanded win te r ing  a r e a s  westward i n t o  t h e  c e n t r a l  Brooks 
Range (Skoog 1968, Hemming 1971). Murie (1935) ind ica ted  car ibou were 
common i n  t h e  Koyukuk-Chandalar a r e a  from 1917 through 1930. H e  mentioned 
t h a t  a ha rves t  occurred a t  For t  Yukon i n  1925 -- f o r  t h e  f i r s t  time i n  a 
hundred years .  P o r s i l d  (1945) descr ibed  a huge southward migra t ion  
("millions") along t h e  e a s t e r n  Richardson Mountains a t  about  t h e  same 
t i m e  (1927); and, i n  the  1930's  f a l l  ha rves t  increased  s t e a d i l y  a t  For t  
Yukon. Hemming (1971) c i t e d  a r e s i d e n t  of Anaktuvuk Pass, i n  t h e  c e n t r a l  



Brooks Range, a s  saying caribou migrat ing through the  Pass turned 
eastward ( i . e .  t o  the  calving grounds of the  Porcupine Herd) from about 
1900-1920. Animals using the  Pass s i n c e  then have headed predominately 
westward, toward the  Arct ic  Herd's calving grounds. Skoog (1968) 
suggested t h a t  the  herd was a c t u a l l y  two herds during t h i s  period: a 
nor theas t  group and a Centra l  Brooks Range group. No good es t imate  of 
t h e  t o t a l  number reached e x i s t s .  I n  any event, a "d ras t i c"  (Skoog 1968) 
dec l ine  i n  numbers occurred following a populat ion peak i n  t h e  mid- 
1940's .  Skoog (1968) a t t r i b u t e d  t h i s  dec l ine  t o  emigration t o  the  
Arc t i c  Herd and/or across  the  Mackenzie i n t o  the  Northwest T e r r i t o r i e s .  

I n  1953 Sco t t  (1953) was the  f i r s t  t o  consider animals wintering 
from the  Chandalar River t o  the  Richardson Mountains a s  one herd. Since 
t h a t  time the  Porcupine Herd has probably increased i n  numbers and has 
es tab l i shed  (or  r ees tab l i shed)  the  pa t t e rns  of d i s t r i b u t i o n  and movements 
c u r r e n t l y  observed. 

Two occurrences i n  the  1950-1970 period m e r i t  s p e c i a l  note:  (1) 
repeated ingress  of animals from t h e  Fortymile Herd and, (2) occasional  
winter ing and r u t t i n g  i n  t h e  e a s t c e n t r a l  Brooks Range. I n  1957 and 
again i n  1964, s u b s t a n t i a l  numbers of Fortymile Herd caribou migrated 
nor th  from t h e  northwestern Ogilvie Mcuntains wi th  t h e  Porcupine Herd 
(Olson 1958, Skoog 1964). The l a t t e r  interchange was w e l l  documented 
and involved about 20,000 animals. I t  i s  unknown whether any of these  
animals re jo ined the  Fortymile Herd i n  succeeding sp r ings .  Olson (1957, 
1959) repor ted  t h a t ,  i n  1956 and 1958, many caribou migrated southward 
p a s t  the  headwaters of the  Ivishak and Sagavanirktok Rivers t o  winter  i n  
the  Big Lake-Chandalar a rea .  This may have been an a t a v i s t i c  d i s t r i b u t i o n  
from days of more wester ly  d i s t r i b u t i o n ,  or  might continue t o  occur 
pe r iod ica l ly .  A s i m i l a r  winter  d i s t r i b u t i o n ,  r e s u l t i n g  from a very 
d i f f e r e n t  migrat ion p a t t e r n ,  occurred i n  1972-73 and is described i n  
t h i s  r e p o r t .  

Subsistence u t i l i z a t i o n  of caribou i n  the  range of the  Porcupine 
Herd has var ied  i n  magnitude and na tu re  during recorded h i s t o r y .  The 
resource apparent ly  was e i t h e r  too small o r  too u n r e l i a b l e  to  p lay  a 
c r u c i a l  r o l e  i n  the  l i v e s  of Arct ic  c o a s t a l  peoples. Several  w r i t e r s  
have remarked t h a t  t h e r e  were no permanent se t t l ements  nor th  of the  
Brooks Range between Barrow and Herschel Is land (U.S. Census Off ice  
1893, a s  c i t e d  by Skoog 1968; Leffingwell  1919). Temporary c o a s t a l  
se t t lements  were common, however. Permanent Eskimo se t t l ements  d id  
e x i s t  a t  the  e a s t e r n  edge of t h e  he rd ' s  range (Inuvik, Aklavik, Herschel) 
and t h e i r  r e s i d e n t s  probably r e l i e d  a t  l e a s t  p a r t i a l l y  on caribou.  
Further south,  many Athapascan v i l l a g e s  u t i l i z e d  caribou t o  a g r e a t e r  
o r  l e s s e r  ex ten t  (e.g. Arc t i c  Vi l lage ,  Rampart, Fort  Yukon, Venetie, 
Chandalar, Chalkyitsik,  Old Crow, Eagle, Beaver, Stevens Vi l l age) ,  but 
i n  a l l  cases  had a l t e r n a t e  sources of food and mate r i a l s  i n  f i s h ,  moose 
(AZces azces)  and/or Dal l  sheep (&is  daZZi). 

The e a r l i e s t  white users  of Porcupine Herd caribou were whaling 
crews on t h e  Arc t i c  Ocean. I n  the l a s t  half  of t h e  19 th  century,  whaling 
sh ips  landed on the  coas t  t o  shoot caribou i n  summer, and not  in f requen t ly  



win te red  nea r  Hersche l  I s l a n d .  Stone (1900) e s t ima ted  t h a t  15  s h i p s  
w i n t e r i n g  t h e r e  one y e a r  consumed more t han  300,000 pounds of ca r ibou ,  
mos t ly  h indqua r t e r s .  Th i s  might r e p r e s e n t  a h a r v e s t  of as many a s  
4,000-6,000 ca r ibou .  

Whaling d e c l i n e d  i n  t h e  n o r t h  by t h e  e a r l y  19001s ,  a t  about  t h e  
t i m e  w h i t e  t r a p p e r s ,  gold-seekers  and t r a d e r s  began t o  invade  t h e  upper 
and middle  Yukon bas in .  These new u s e r s  probably never  became as s i g n i -  
f i c a n t  as t h e  whalers  were t o  t h e  herd ,  and use  by wh i t e s  was p r a c t i -  
c a l l y  n o n e x i s t e n t  by t h e  1930 ' s .  Subs i s t ence  h a r v e s t  of t h e  herd 
probably  peaked i n  t h e  l a te  19601s ,  b e f o r e  dog teams were r ep l aced  by 
snow machines. Contemporary s u b s i s t e n c e  h a r v e s t  is  probably fewer t han  
2,500 an ima l s  i n  most yea r s .  

Pending p roposa l s  f o r  n a t u r a l  ga s  p i p e l i n e s  from Prudhoe Bay and 
t h e  Mackenzie d e l t a  t o  A lbe r t a  have c r e a t e d  a resurgence  of i n t e r e s t  i n  
t h e  Porcupine Herd s i n c e  1970-71. Renewable Resources  Consul t ing  Se rv i ce ,  
L td .  and I n t e r d i s c i p l i n a r y  Systems, L td .  began s t u d i e s  of t h e  herd i n  
s p r i n g  1971. The i r  s t u d i e s  were expanded i n  1972, when t h e  Canadian 
W i l d l i f e  S e r v i c e  and t h e  Alaska Department of F i s h  and Game a l s o  i n i t i a t e d  
major p r o j e c t s .  Much has  been l ea rned  i n  t h e  i n t e r v e n i n g  two y e a r s  and 
in fo rma t ion  from t h e s e  sou rces  is summarized i n  t h i s  r e p o r t .  

Four major c o n s t r u c t i o n  p r o j e c t s  proposed t o  d a t e  occur  w i t h i n  t h e  
c u r r e n t  r ange  of t h e  Porcupine Herd; t h e  Trans-Alaska (Alyeska) o i l  
p i p e l i n e ,  t h e  E l  Paso N a t u r a l  gas  p i p e l i n e ,  t h e  Gas-Arctic n a t u r a l  ga s  
p i p e l i n e  and t h e  Dempster Highway. 

1. The Trans-Alaska o i l  p i p e l i n e  has  been under c o n s t r u c t i o n  s i n c e  
s p r i n g  1974. It w i l l  be  a 48-inch ho t  o i l  l i n e  from Prudhoe Bay t o  
Valdez, pa s s ing  through t h e  wes t e rn  p a r t  of t h e  h e r d ' s  contemporary 
range.  According t o  t h e  latest  d e s i g n s  a v a i l a b l e ,  approximately 50 
pe rcen t  of t h e  l i n e  w i l l  be  above ground i n  t h i s  area. A g r a v e l  road 
w i l l  f o l l ow  t h e  p i p e l i n e  a t  v a r i o u s  d i s t a n c e s  throughout  i t s  l e n g t h .  

2. The E l  Paso n a t u r a l  g a s  l i n e  would f o l l o w  approximately t h e  
r o u t e  of t h e  TAP o i l  l i n e  b u t  would l i k e l y  be comple te ly  bur ied ,  w i t h  
compressor-pumping s t a t i o n s  each  60-100 h. No f i r m  d e s i g n  p roposa l s  
have been made f o r  t h i s  p i p e l i n e .  

3. The Gas-Arctic n a t u r a l  g a s  l i n e  would t a k e  one of t h r e e  a l t e r n a t e  
r o u t e s  from Prudhoe Bay t o  t h e  Mackenzie Val ley.  It would be  a 48-inch 
bu r i ed  p i p e  w i t h  compressor-pumping s t a t i o n s  approximately each 80  h. 
Appl i ca t i ons  are expected i n  e a r l y  1974, probably f o r  t h e  n o r t h e r n  
( f o o t h i l l s )  r o u t e .  

4. The Dempster Highway w i l l  l i n k  Inuvik  w i t h  Dawson, and thereby  
w i t h  t h e  cont iguous  highway system. T h i s  highway w i l l  be  a n  a l l -weather ,  
two-lane g r a v e l  road .  



Whether these  new developments w i l l  d i r e c t l y  o r  i n d i r e c t l y  inf luence  
movements, s i z e  and p roduc t iv i ty  of the  Porcupine subpopulation remains 
t o  be seen. Information presented i n  t h i s  and r e l a t e d  r e p o r t s  w i l l  
serve  a s  base l ine  da ta  necessary t o  a s s e s s  any changes t h a t  might occur 
i n  the  next decade. 

OBJECTIVES 

1. To determine s i z e ,  composition and p roduc t iv i ty  of t h e  Porcupine 
Caribou Herd. 

2. To determine movements, d i s t r i b u t i o n  and t r a d i t i o n a l  migra t ion 
rou tes  of t h e  Porcupine Caribou Herd i n  Alaska. 

3. To de l inea te ,  cha rac te r i ze  and map h a b i t a t  used by the  Porcupine 
Caribou Herd i n  Alaska. 

PROCEDURES 

Aer ia l  Photo-Census 

The method used was Hemming's " a e r i a l  photo-direct count-extra- 
p o l a t  ion  technique" (APDCE) , a s  described by Pegau and Hemming (197 2) . 
The technique involves four  s t e p s  i n  t h e  f i e l d :  precensus reconnaissance, 
a e r i a l  photography, c l a s s i f i c a t i o n  of animals i n  the  post-calving con- 
c e n t r a t i o n  and c l a s s i f i c a t i o n  of animals during r u t .  A f i n a l  minimum 
es t imate  of animals i n  t h e  herd is  calcula ted  from t h i s  information. 

1. Precensus reconnaissance was c a r r i e d  out  over t h e  e n t i r e  a r e a  
e a s t  of t h e  Kavik and w e s t  of t h e  Babbage Rivers and nor th  of Arct ic  
Vi l lage  and Old Crow. Our reconnaissance began June 20, 1972 and continued 
d a i l y  (weather permit t ing)  through the  d a t e  of t h e  a e r i a l  photography 
(July  3 ) .  The e n t i r e  a r e a  was covered i n  good weather condi t ions  on 
June 29 and 30 and J u l y  1 , 2  and 3 by our t h r e e  a i r c r a f t  (DHC-2, PA18- 
150, FH-1100) and a C-185 of Renewable Resources. 

2. Aer ia l  photography of the  post-calving segment of t h e  herd 
(comprising t h r e e  groups a t  the  t i m e  was accomplished on July  3 by a 
USBLM photogrammetric a i r c r a f t  f l y i n g  a t  1,500 f e e t  (ca.  500 m) AMT and 
providing s t e r e o  photographs a t  a s c a l e  of approximately 1:3,000. Animals 
not  photographed were counted from the  Beaver and Supercub a i r c r a f t .  

3. A sample of 11,721 caribou was c l a s s i f i e d  i n  the  post-calving 
group on Ju ly  4 near t h e  Jago River. Four crews, t ranspor ted  by h e l i -  
copter ,  d id  t h e  c l a s s i f i c a t i o n s  from the  ground wi th  s p o t t i n g  scopes; 
segregating cows, ca lves ,  b u l l s  and year l ings  on the  b a s i s  of body s i z e  
and conformation, a n t l e r  s i z e  and conformation and g e n i t a l  c h a r a c t e r i s t i c s .  

4.  Grant M. L o r t i e  ( I n t e r d i s c i p l i n a r y  Systems, Ltd.) c l a s s i f i e d  
2,979 caribou i n  t h e  v i c i n i t y  of Parkin S t r i p  near the  Dempster Highway 
on October 17, 1972. This is  t h e  only composition information a v a i l a b l e  
from t h e  r u t t i n g  period because of t h e  s c a t t e r e d  d i s t r i b u t i o n  of the  
caribou below t imberl ine.  



T r a i l  Mapping 

During June-August 1972 we mapped ca r ibou  trails i n  the  descr ibed  
a r e a  a t  t h e  same time we monitored car ibou movements i n  the  a r e a .  We 
f l e w  over t h e  a r e a  a t  approximately 80 km/hr. i n  a PA18-150 (Supercub) 
a i r c r a f t ,  a t  a l t i t u d e s  between 180 and 300 m aboveground. When unsure 
whether ground p a t t e r n s  represented  car ibou t rai ls  we f lew as low as 10- 
20 m t o  enhance v i s i b i l i t y .  We o f t e n  c i r c l e d  ground p a t t e r n s  a t  varying 
a l t i t u d e s  t o  t ake  advantage of d i f f e r e n c e s  i n  l i g h t i n g  and r e f l e c t i o n s  
s o  a t t a i n e d .  T r a i l s  were immediately mapped as they were observed on 
USGS 1:63,360 quadrangles ( 1  inch=l  m i l e ) .  

T r a i l  p a t t e r n s  were placed i n  one of t h r e e  c a t e g o r i e s :  narrow, 
heavy t rai ls ;  wide, heavy t rai ls ;  o r  l i g h t  t rai ls .  The c a t e g o r i e s  
r ep resen t  v i s u a l  c l a s s i f i c a t i o n  of t r a i l  p a t t e r n s  and r e s u l t  from a 
combination of f a c t o r s  inc luding number of animals  us ing  t h e  r o u t e ,  
frequency of use of t h e  rou te ,  r ecen tness  of use  of t h e  r o u t e  and s u b s t r a t e  
c h a r a c t e r i s t i c s .  The c a t e g o r i e s  a r e  def ined  as: 

1. Narrow, heavy trails:  very obvious trails forming one "path", 
which may be  as wide as 100 m, bu t  is no t  an  obvious s e r i e s  of i n d i v i d u a l ,  
p a r a l l e l  o r  braided trails. 

2. Wide, heavy trails:  very  obvious trails composed of a s e r i e s  of 
p a r a l l e l  o r  bra ided ,  narrow t rai ls .  Some t r a i l s  i n  t h i s  category a r e  5- 
8 km wide. 

3.  Light  t rai ls :  few o r  s c a t t e r e d  i n d i s t i n c t  t rai ls  e i t h e r  s i n g l e ,  
p a r a l l e l e d  o r  bra ided .  

Hab i t a t  Mapping 

Wet meadow, tussock and r i p a r i a n  willow (SaZix sp . )  h a b i t a t s  were 
mapped on 1:63,360 s c a l e  maps dur ing  trail-mapping f l i g h t s .  

Hab i t a t  C h a r a c t e r i s t i c s  

2 
Ground cover w a s  analyzed i n  0.25m (0.5 m x 0.5 m) a r e a s  i n  wet 

meadow, tussock and r i p a r i a n  willow h a b i t a t s  n o r t h  of the  Brooks Range. 
Propor t ion  of t h e  a r e a  covered by each spec ies  o r  s p e c i e s  group w a s  
recorded us ing  t h e  modified Hult-Sernander s c a l e  (Hanson 1958, Pegau and 
Hemming 1972) and converted t o  percent  cover .  P l a n t  s p e c i e s  were i d e n t i f i e d  
a f t e r  Hultane (1968) and Hale (1969). S p e c i f i c  a r e a s  were chosen as 
r e p r e s e n t a t i v e  of a h a b i t a t  type and a sp ike  w a s  thrown t o  mark a s t a r t i n g  
p o i n t .  A cord w a s  s t r e t c h e d  t r u e  e a s t  from t h e  s t a r t i n g  po in t  and a 
quadra t  w a s  taken each 20 m along she nor th  s i d e  of t h e  cord.  Eight 
t r a n s e c t s  were run  and 125- 0.25 m quadra ts  were sampled. 



A e r i a l  t r a n s e c t s  were flown on August 27,28 and 29, when autumnal 
c o l o r s  helped i n  des ignat ing  vege ta t ion  types. The a r e a  i n  Alaska e a s t  
of 1 4 7 ' ~  longi tude  (roughly t h e  Canning River) and nor th  of 6g005'N 
(roughly t h e  c o n t i n e n t a l  d iv ide )  was divided i n t o  quadra ts  32 km (20 
mi.) on a s i d e .  Each quadrat  w a s  gridded by 20 e q u i d i s t a n t  north-south 
and 20 e q u i d i s t a n t  east-west l i n e s .  One north-south l i n e  and one eas t -  
west l i n e  wi th in  each quadrat  was chosen randomly and flown i n  a PA18- 
150 a i r c r a f t .  The a i r c r a f t  was flown a t  approximately 130km/hr. (80 
mph) a t  an  a l t i t u d e  of about 200 m (600 f t . )  AMT. The observer i n  t h e  
r e a r  s e a t  watched t h e  ground pass  under a po in t  marked on t h e  wing s t r u t  
and t h e  p i l o t  tapped the  obse rve r ' s  s h i n  each 10 seconds. The observer 
recorded t h e  p l a n t  community under t h e  marked po in t  a t  t h e  moment he was 
tapped by punching one of 7 but tons  on a mul t ip le  counter .  F l i g h t  time 
was recorded between each of two o r  t h r e e  checkpoints on each t r a n s e c t  
and f o r  each complete t r a n s e c t .  Twenty-four t r a n s e c t s  w e r e  completed, 
inc luding 1,822 s e p a r a t e  "hi t s" ,  o r  ground p o i n t s  recorded. Communities 
(o r  cover types)  designated were: water ,  ba re  ground, tussocks,  w e t  
meadow, emergent C a r e x ,  Dryas f e l l - f i e l d  and willow. 

FINDINGS 

Herd S i z e  

Minimum s i z e  of t h e  Porcupine subpopulation was 100,000 animals i n  
October 1972. This  e s t ima te  was der ived a s  fol lows:  

1. Number of caribou ( inc luding ca lves )  counted on a e r i a l  photographs 
of post-calving concentrat ion:  

82,680 

2. Number of car ibou ( including ca lves )  counted i n  pe r iphera l  (unphoto- 
graphed) groups and est imated by i n t e r p o l a t i o n  t o  be present  between 
non-overlapping photographs: 

10,080 

3. T o t a l  car ibou i n  pos tca lv ing concentra t ion  group: 
(1)+(2) = 92,760 

4. Composition of post-calving group: 
No. Counted Percent  of To ta l  

a )  Cows 6,157 52.5 
b )  Calves 3,052 26.0 
c )  Bul ls  1,433 12.2 
d )  Yearl ings 

5.  Number of cows i n  post-calving group (and t h e r e f o r e  minimum 
number of cows i n  e n t i r e  subpopulat ion):  

(4a)x(3) = 48,727 



6 .  Composition of e n t i r e  herd,  a s  determined by L o r t i e  during r u t  
(assuming random mixing a t  t h a t  t ime) (Calef and L o r t i e  1973): 

No. Counted Percent  of T o t a l  
a )  Cows 1,461 48.7 
b)  Calves 443 14.8 
c )  Bul ls  836 27.9 
d) Yearl ings 

7. Minimum s i z e  of e n t i r e  herd,  assuming 48,726 cows (s tep  5) r e p r e s e n t s  
48.7 percent  ( s t e p  6) of t h e  herd: 

(5) = 99,959 (or  100,000 t o  t h e  n e a r e s t  100) - 
(6a) 

Previous rough es t ima tes  of t h e  s i z e  of t h e  Porcupine Herd made 
s i n c e  1949 by S c o t t  e t  a l .  (1950), Munro (1953), Skoog (1963a, 1963b), 
Lent fer  (1965), Renewable Resources (1972) and Calef and L o r t i e  (1972) 
suggest  a popula t ion  low i n  t h e  e a r l y  1950 t s ,  a peak i n  the  mid-1960's 
of 500-700 percent  t h e  low number and a subsequent d e c l i n e  of 30 percent  
i n  t h e  ensuing e i g h t  years .  I f e e l  i t  is u n l i k e l y  f l u c t u a t i o n s  of t h i s  
magnitude occurred and t h a t  we have no sound b a s i s  f o r  any conclus ions  
concerning popula t ion  t r ends .  Our p resen t  e s t ima te  i s  t h e  f i r s t  done by 
t h e  r igo rous  a e r i a l  photograph-extrapol2tion method. 

S c o t t  e t  a l .  (1950) es t imated  the  s i z e  of a group observed i n  l a t e  
win te r  nea r  Chandalar. It l i k e l y  w a s  but  one segment of t h e  Porcupine 
Herd; r e l a t i o n s h i p s  between winter ing  groups and t r u e  "herds" w e r e  no t  
understood u n t i l  later.  Munro (1953) es t imated  30,000 car ibou dur ing  
s p r i n g  migra t ion .  Est imates during t h i s  time of year  a r e  extremely 
d i f f i c u l t  and a r e  almost c e r t a i n  t o  be low. During s p r i n g  1972 (before 
t h e  post-calving concen t ra t ion ) ,  w e  pooled our survey d a t a  with those  of 
Renewable Resources b i o l o g i s t s  and est imated a maximum of 35,000-40,000 
car ibou were i n  t h e  herd. Our e r r o r  became apparent  when t h e  concentra- 
t i o n  of 93,000 animals occurred i n  Ju ly .  Without see ing  t h i s  concentra-  
t i o n ,  we would have es t imated  a herd s i z e  similar t o  t h a t  es t imated  by 
Munro, even though our a e r i a l  surveys were much more thorough and prolonged. 
Skoog (1963a), d i scuss ing  Munro's f i g u r e s  i n  r e t r o s p e c t ,  f e l t  t h e  t r u e  
1953 popula t ion  w a s  about  55,000. 

Skoog (1963a) at tempted t o  e x t r a p o l a t e  from numbers i n  the  ca lv ing  
concent ra t ion ,  when he es t imated  a herd s i z e  of 110,000 (excluding 
ca lves )  car ibou i n  1961. H i s  method w a s  a transect-sample, count-plus, 
e s t ima te  of t h e  ca lv ing  group, ex t rapo la t ed  by an a e r i a l  composition 
count (with fixed-wing a i r c r a f t )  and demographic information known f o r  
t h e  Nelchina Herd. The tenuous assumptions used i n  such a procedure a r e  
obvious; y e t ,  t h i s  w a s  t h e  most r igo rous  e s t ima te  made u n t i l  1972. It 
w a s  t h e  f i r s t  e s t ima te  t o  cons ider  and use new knowledge of seasonal  
segregat ion ,  aggregat ion  and d i s t r i b u t i o n  p a t t e r n s .  Skoog himself 
(1963a) f e l t  t h e  e r r o r s  involved a l l  tended toward underest imation.  



Est imates  made i n  1963 and 1964 (Skoog 1963b and Len t f e r  1965) were 
n o t  based on any r e p o r t e d  obse rva t ions  of t h e  herd.  The 1963 e s t i m a t e  
w a s  roughly t h e  1961 e s t i m a t e  i nc lud ing  c a l v e s ,  and t h e  1964 e s t i m a t e  
w a s  t h e  1963 e s t i m a t e  p l u s  t h e  approximately 20,000 For tymi le  Herd 
ca r ibou  t h a t  a p p a r e n t l y  jo ined  t h e  Porcupine Herd i n  s p r i n g  1964. Both 
e s t i m a t e s  w e r e  e x t r a p o l a t i o n s  from a n  o r i g i n a l  c rude  estimate and thus  
cannot b e  eva lua t ed  r e t r o s p e c t i v e l y .  

Renewable Resources (1972) es t imated  a herd of 60,000 an imals  from 
e s t i m a t e s  of w in te r ing  groups i n  s p r i n g  1971. Calef and L o r t i e  (1972) 
e s t ima ted  21,000-30,000 ca r ibou  by t r a n s e c t s  du r ing  s p r i n g  mig ra t ion ,  
b u t  be l i eved  t h e i r  e s t i m a t e  w a s  low. They es t imated  60,000 i n  post-  
c a l v i n g  concen t r a t ion ,  u s ing  aerial  photographs of p a r t  of t h e  aggrega- 
t i o n  counted by a sampling technique.  The i r  photographs conta ined  a n  
e s t ima ted  40,000 ca r ibou  ( inc lud ing  c a l v e s ) ,  which was e s t ima ted  t o  
r e p r e s e n t  two-thirds of t h e  e n t i r e  group. 

Both I n t e r d i s c i p l i n a r y  Systems (Calef and L o r t i e  1973) and Renewable 
Resources (1973a, b)  a s s i s t e d  i n  our  census i n  s p r i n g  1972 and both  now 
a c c e p t  t h e  r e s u l t i n g  e s t i m a t e  of 100,000 f o r  t h e  Porcupine subpopula t ion .  

P o s s i b l e  E r r o r s  i n  Es t imat ing  Herd S i z e  

Because t h e  aerial  photography e x t r a p o l a t i o n  method r e s u l t s  i n  on ly  
a minimum es t ima te ,  s t a t i s t i c a l  conf idence  l i m i t s  have l i t t l e  meaning. 
Never the less ,  i t  is  i n s t r u c t i v e  t o  review p o t e n t i a l  sou rces  of e r r o r  i n  
t h e  method and assess t h e i r  p o s s i b l e  magnitude as b e s t  w e  can .  P o t e n t i a l  
e r r o r  sou rces  inc lude :  (1) f a i l u r e  t o  photograph and/or  count t h e  
e n t i r e  pos t -ca lv ing  c o n c e n t r a t i o n  and " p e r i p h e r a l  groups,"  (2)  i n v a l i d i t y  
of  t h e  assumption t h a t  a l l  a d u l t  females  i n  t h e  herd are p r e s e n t  i n  post-  
c a l v i n g  groups, (3) f a i l u r e  t o  s e c u r e  a c l a s s i f i c a t i o n  of t h e  pos t -  
c a l v i n g  group t h a t  r e p r e s e n t s  t h e  t r u e  p ropor t ion  of a d u l t  females  among 
t h e  ca r ibou  photographed and counted and (4)  f a i l u r e  t o  d e r i v e  a n  
a c c u r a t e  e s t i m a t e  of herd composi t ion du r ing  autumn c l a s s i f i c a t i o n  
counts .  

A l l  t h e s e  e r r o r s  are p r i m a r i l y  dependent upon whether t h e  ca r ibou  
are d i s t r i b u t e d  and segrega ted  as w e  t h i n k  they are. C l a s s i f i c a t i o n  
e r r o r s  a l s o  depend upon sampling i n t e n s i t y .  

Spr ing  Photography/Counting E r r o r s  

These e r r o r s  may s t e m  from a f a i l u r e  t o  l o c a t e  a l l  pos t -ca lv ing  
groups i n  t h e  herd ,  a f a i l u r e  t o  c o r r e c t l y  count  o r  e s t i m a t e  numbers of 
ca r ibou  i n  "per iphera l"  groups n o t  photographed o r  i n c o r r e c t  i n t e r p r e t a -  
t i o n  of a e r i a l  photographs. I f e e l  t h e s e  e r r o r s  were minimal i n  t h e  
1972 census  of t h e  Porcupine Herd. 

A s  desc r ibed  i n  "METHODS", i n t e n s i v e  aerial  s u r v e i l l a n c e  w a s  per-  
formed of t h e  e n t i r e  area where pos t -ca lv ing  groups might reasonably  
have occurred .  Th i s  coverage began a month b e f o r e  aerial photography 
w a s  undertaken and cont inued (by Renewable Resources,  L td . )  f o r  a month 
a f t e rward .  No obse rva t ions  du r ing  t h i s  pe r iod  suggested t h a t  any post-  



ca lv ing  groups w e r e  unobserved on J u l y  3, when w e  photographed t h e  major 
concen t ra t ions  and counted p e r i p h e r a l  groups. 

A l l  p e r i p h e r a l  groups but  one w e r e  small enough t o  a l low a c c u r a t e  
t o t a l  counts  by h e l i c o p t e r  o r  Supercub. The one except ion  w a s  a group 
j u s t  east of Sago River,  est imated by two observers  i n  a h e l i c o p t e r  and 
two i n  t h e  photographic p lane  a t  between 3,000 and 4,000 animals .  This  
group w a s  taken a t  i t s  minimum est imated s i z e  (3,000) f o r  purposes of 
t h e  f i n a l  e s t ima te  (page 6, item 2 ) .  It i s  reasonable  t o  assume we  
es t imated  w i t h i n  33 percent  of t h e  t r u e  t o t a l  of a group of t h i s  s i z e ,  
and we were c e r t a i n  t h e r e  were no fewer than  3,000 animals ,  t h e  f i n a l  
e s t ima te  f o r  t h e  e n t i r e  herd would be increased  by 1,078 (1.1%), us ing  
t h e  method of e x t r a p o l a t i o n  ou t l ined  above. 

A e r i a l  photograph i n t e r p r e t a t i o n  was s t r a igh t fo rward  and almost 
c e r t a i n l y  q u i t e  accura te ,  due t o  t h e  q u a l i t y  of photographs and d i s t r i b u t i o n  
of car ibou.  The t echn ic i an  who i n t e r p r e t e d  the  photographs had previous ly  
i n t e r p r e t e d  photographs of the  western A r c t i c  Herd (1970) and t h e  Nelchina 
Herd (1972). I spot-checked approximately 10  percent  of t h e  1,500 
photographs and found t h e  counting of car ibou accura te .  

Due t o  gaps i n  photographic coverage, i t  w a s  necessary  t o  i n t e r -  
p o l a t e  ca r ibou  p resen t  i n  approximately 7 pe rcen t  of t h e  a r e a  we at tempted 
t o  photograph. Unphotographed a r e a s  were never more than one photograph wide, 
and were u s u a l l y  narrower. I n t e r p o l a t i o n  w a s  done on a per  a r e a  b a s i s ,  
photograph by photograph. That is, i f  an  unphotographed area 100 m wide 
occurred between two photographs, t h e  number of car ibou p resen t  i n  i t  
w a s  es t imated  as t h e  mean of those p resen t  i n  ad jacen t  100 m s t r i p s  i n  
t h e  photographs t o  e i t h e r  s i d e  of t h e  "gap". Twenty-four unphotographed 
a r e a s  were es t imated  t o  con ta in  6,500 car ibou.  Caribou est imated i n  
each unphotographed a r e a  ranged f r o n  none t o  1,592. There i s  no way t o  
determine t h e  accuracy of these  i n t e r p o l a t i o n s ,  bu t  breaking up each 
unphotographed a r e a  i n t o  t h e  sma l l e s t  u n i t s  p o s s i b l e  (one s i n g l e  photo- 
graph - approximately 750 m x 750 m maximum a r e a  on e i t h e r  s i d e  of t h e  
gap) achieved maximum p o s s i b l e  accuracy. I f  i t  can be reasonably assumed 
t h a t  t h e  number of car ibou est imated t o  be i n  unphotographed areas w a s  
w i t h i n  20 percent  of t h e  t r u e  number p resen t ,  t h e  f i n a l  e s t ima te  of herd 
s i z e  could be r a i s e d  o r  lowered by .20 x 6,500 females, o r  1 ,401 animals  
ex t rapo la t ed .  

Inva l id  Assumption That a l l  Females Were Present  i n  the  Post-calving 
Concentrat ion 

I t  is  impossible t o  eva lua te  t h i s  source of e r r o r ,  except  by no t ing  
t h a t  the  p ropor t ion  of a d u l t  females i n  t h e  post-calving concen t ra t ion  
(page 6,  i tem 4) w a s  similar t o  t h a t  found f o r  t h e  western A r c t i c  Herd 
i n  1970 (Pegau and Hemming 1972) and t h a t  few animals  t h a t  could poss ib ly  
have been a d u l t  females were observed o u t s i d e  of t h e  concen t ra t ions .  
Hemming est imated t h a t  a d u l t  females comprised 51.2 percent  of t h e  
190,226 car ibou i n  t h e  post-calving concen t ra t ion  of t h e  western A r c t i c  
Herd i n  1970. Our e s t ima te  i s  t h a t  a d u l t  females comprised 52.5 percent  
of t h e  car ibou p resen t  i n  t h e  1922 post-calving concen t ra t ion  of t h e  
Porcupine Herd. This  sugges ts  t h a t  our  e s t ima te  is reasonable  i f  behavior 
and demography and c l a s s i f i c a t i o n  of the  herds  were s i m i l a r  and i f  



v i r t u a l l y  a l l  a d u l t  females were present  i n  t h e  post-calving concentra t ion 
of t h e  Arc t i c  Herd. More convincing i s  t h e  f a c t  t h a t  "bull-yearling" 
groups seen away from the  post-calving concentra t ions  contained v i r t u a l l y  
no car ibou t h a t  resembled a d u l t  females and v i r t u a l l y  no ca lves .  No 
c l a s s i f i c a t i o n s  were made of these  groups from t h e  ground, but  a s i g n i f i c a n t  
number of cows would not have gone undetected. 

It i s  very un l ike ly  t h a t  a s  many a s  10 percent  of t h e  a d u l t  females 
i n  t h e  herd were absent  from t h e  post-calving concentrat ion.  I f  t h i s  
were the  case ,  however, 5,414 cows would have been missed and t h e  herd 
would have been underestimated by 5,414 = 8,884 caribou (8.9%). 

0.487 

Inaccura te  Estimate of Composition of Post-calving Group: 

These e r r o r s  may have a r i s e n  from improper sampling of the  co- centra-  
t j o n s  due t o  low sample s i z e  o r  non-random s e l e c t i o n  of animals t o  
c l a s s i f y ,  o r  t o  inaccura te  c l a s s i f i c a t i o n  of animals observed. 

Our sample of 11,721 animals c l a s s i f i e d  represented 12.6 percent  of 
t h e  animals present ,  and thus represen t s  reasonable sampling i n t e n s i t y .  
It was obvious a t  t h e  time of c l a s s i f i c a t i o n  t h a t  car ibou were not  
randomly d i s t r i b u t e d  wi th in  the  concentrat ion.  There was but one l a r g e  
group. Bul ls  and year l ings  seemed concentrated i n  t h e  e a s t  and west 
por t ions  of the  group (ahead and behind) and were clumped where they 
were present  i n  t h e  c e n t r a l  p a r t  of the  concentrat ion.  We attempted t o  
sample represen ta t ive  p a r t s  of the  concentrat ion,  but  could not  formally 
s t r a t i f y  due t o  the  f l u i d  na tu re  of the  migrat ing group. 

C l a s s i f i c a t i o n s  of animals a t  ind iv idua l  observation p o i n t s  by 
va r ious  observers g ive  some es t imat ion of t h e  p rec i s ion  of the  c l a s s i f i c a t i o n s .  
This is confounded by d i f fe rences  i n  observer accuracy, which cannot be 
correc ted  f o r ,  however. 

2 
S ign i f i can t  (P< .001; x ) di f fe rences  occurred both between t h e  

composition of groups of car ibou c l a s s i f i e d  by the  same observers and 
between those c l a s s i f i e d  by d i f f e r e n t  observers.  Contingency c o e f f i c i e n t s  
were 0.39 wi th in  counter  p a i r  1, 0.47 wi th in  counter p a i r  2 and 0.34 
between counter  groups, suggest ing t h a t  non-random d i s t r i b u t i o n  of cows, 
ca lves ,  b u l l s  and year l ings  was more important than d i f fe rences  between 
counters '  techniques. 

Applying standard s t a t i s t i c a l  methods t o  the  proport ions of a d u l t  
females observed i n  each of the  e igh t  groups c l a s s i f i e d  r e s u l t s  i n  90 
percent  confidence l i m i t s  of 52.5+10.9 percent ,  o r  41.6-65.4 percent  
cows i n  the  postcalving concentrat ion.  Since t h e r e  were 92,760 caribou 
i n  t h e  concentrat ion,  t h e  es t imate  of t h e  t o t a l  number of a d u l t  females 
(considering only t h i s  c l a s s i f i c a t i o n  e r r o r )  is 38,588-60,665, a t  t h e  90 
percent  confidence l e v e l .  Ignoring other  poss ib le  e r r o r s ,  t h i s  range 
ex t rapo la tes  t o  a minimum herd s i z e  of 92,760-124,659. 

Accuracy of c l a s s i f i c a t i o n  during Ju ly  i s  probably reasonably high, 
wi th  t h e  poss ib le  confusion of a d u l t  females and young males. Skoog 
(1968) tabula ted  c r i t e r i a  f o r  f i e l d  i d e n t i f i c a t i o n  of caribou during 



s p r i n g  and autumn and we used t h e  i d e n t i f y i n g  c h a r a c t e r s  he desc r ibed  i n  
l a r g e  p a r t .  I n  a d d i t i o n ,  w e  employed g e n i t a l  c h a r a c t e r i s t i c s  as a 
c r i t e r i o n  when u n c e r t a i n t y  remained a f t e r  employing o t h e r  c r i t e r i a .  

The e s t i m a t e  of age / sex  s t r u c t u r e  de r ived  f o r  t h e  pos t -ca lv ing  
group met rough expec ta t ions ,  so  t h e r e  i s  no compelling r eason  t o  doubt 
i t s  accuracy.  It is, n e v e r t h e l e s s ,  i n s t r u c t i v e  t o  c a l c u l a t e  t h e  p o t e n t i a l  
e f f e c t s  of confus ion  of cows and young males.  For example, i f  10  pe rcen t  
of t hose  an imals  c l a s s i f i e d  as "adu l t  females" i n  s p r i n g  were indeed 
young males, f i n a l  e s t i m a t e  of herd s i z e  would d e c l i n e  t o :  
( .525 - .053) x 92,760 = 89,903 

.487 
Th i s  would r e p r e s e n t  a dec rease  i n  e s t ima ted  herd s i z e  of 10,056 ca r ibou  
(10%).  The r e s u l t i n g  bu1l:cow r e l a t i o n s h i p  i n  t h e  pos t -ca lv ing  concen t r a t ion  
( . I22  + .053 = 37:lOO) 

.525-. 053 
would b e  s u s p i c i o u s l y  h igh  f o r  a herd segrega ted  as w e  know it  w a s  a t  
t h e  t ime, w i th  s u b s t a n t i a l  " b u l l  groups" p r e s e n t  away from t h e  concen t r a t ion .  

Conversely, i f  1 0  pe rcen t  of t hose  an imals  i d e n t i f i e d  as young 
b u l l s  (and t h u s  p laced  i n  t h e  "bul l s"  ca t egory )  w e r e  a c t u a l l y  a d u l t  
females ,  t h e  e s t i m a t e  of herd  s i z e  would have inc reased .  Calef and 
L o r t i e  (1973) e s t ima ted  t h a t  48 pe rcen t  of b u l l s  o l d e r  than  y e a r l i n g s  
w e r e  "immature" o r  l e s s  than  t h r e e  y e a r s  o ld .  I f  t h i s  w e r e  t r u e  i n  t h e  
pos t -ca lv ing  group, and i f  1 0  pe rcen t  of t h e s e  were a c t u a l l y  mi s iden t i -  
f i e d  a d u l t  females ,  t h e  f i n a l  e s t h a t e  f o r  t h e  herd  would have been: 
.525 + (.lOx.48x.122) x 92,760 = 101,114 

.487 
Th i s  r e p r e s e n t s  a n  i n c r e a s e  of 1 ,155 ca r ibou ,  o r  1 .2  pe rcen t .  An e r r o r  
of t h i s  magnitude i s  c e r t a i n l y  more l i k e l y  t o  have occurred  than  t h e  
preceding  e r r o r  and a conf idence  range of - + 1,155 f o r  i n a c c u r a t e  c l a s s i f i c a t i o n s  
i s  reasonable .  

I n a c c u r a t e  Es t imat ion  of Autumn Composition of E n t i r e  Herd 

The census  method is  most v u l n e r a b l e  t o  t h i s  e r r o r ,  f o r  f i n a l  herd 
s i z e  is e x t r a p o l a t e d  on t h e  b a s i s  of t h e  assumptions t h a t  1 )  t h e  e n t i r e  
herd i s  randomly mixed du r ing  t h e  autumn r u t t i n g  per iod  and 2) t h a t  i t  
is p o s s i b l e  t o  d i s t i n g u i s h  a c c u r a t e l y  between a d u l t  females  and o t h e r  
ca r ibou  tn .  a r e p r e s e n t a t i v e  sample of t h e  herd a t  t h i s  t ime of yea r .  

The problems encountered i n  sp r ing  c l a s s i f i c a t i o n s  - p o s s i b l e  non- 
random d i s t r i b u t i o n  and d i f f i c u l t y  i n  a c c u r a t e l y  d i s t i n g u i s h i n g  a d u l t  
females  and young males  - a r e  ampl i f i ed  i n  autumn composi t ion coun t s .  
The herd i s  i n v a r i a b l y  more widely d i spe r sed  i n  autumn and is o f t e n  
w i t h i n  t h e  b o r e a l  zone where i t  is more d i f f i c u l t  t o  observe animals  as 
they  pass .  Because of t h e s e  d i f f i c u l t i e s ,  on ly  one reasonably  good f a l l  
c l a s s i f i c a t i o n  of t h e  Porcupine herd has  ever  been accomplished: t h a t  
done by L o r t i e  from October 12-14, 1972 (Calef and L o r t i e  1973).  Even 
t h i s  c l a s s i f i c a t i o n  w a s  cons idered  r e p r e s e n t a t i v e  only  of a p o r t i o n  of 
t h e  herd t o t a l i n g  about  15,000 animals  (Calef and L o r t i e  1973).  It 
remains t h e  b e s t  in format ion  w e  have, however. 

The 2,997 an imals  c l a s s i f i e d  r e p r e s e n t  approximately 3 pe rcen t  of 
t h e  herd .  The f i v e  groups c a s s i f i e d  by L o r t i e  d i f f e r e d  s i g n i f i c a n t l y  4 from one ano the r  (P< .001; x = 41.16, 12  d f ) ;  however, t h e  contingency 



c o e f f i c i e n t  (C = 0.12) was smal ler  than  t h a t  a s s o c i a t i n g  car ibou groups 
w i t h  composition i n  s p r i n g  (0.34).  This  i n d i c a t e s  t h a t  mixing was more 
homogeneous i n  autumn and t h a t  t h e  c l a s s i f i c a t i o i i  counts  may have been 
more p r e c i s e  d e s p i t e  t h e  smal ler  sample s i z e s .  

Confidence i n t e r v a l s  (90%) f o r  t h e  propor t ion  of cows present  i n  
t h e  autumn c l a s s i f i c a t i o n s  a r e  44.4 percent-53.0 percent ,  us ing  L o r t i e ' s  
f i v e  groups a s  i n d i v i d u a l  samples. Using t h e  uncorrected e s t ima te  of 
t o t a l  number of cows i n  the  herd (48,727 from s p r i n g  photographs and 
c l a s s i f i c a t i o n s  i tem 5, page 6 ) ,  t o t a l  animals i n  t h e  herd can be 
est imated a t  between 48,727 and- 48,727, o r  9lY938-lO9, 746. Estimated 

0.530 0.444 
sampling e r r o r  (90% confidence l e v e l )  i n  autumn, thus a f f e c t s  t h e  f i n a l  
e s t ima te  by - + 8,904 animals.  

Inaccuracy r e s u l t i n g  from confusing y e a r l i n g  males wi th  a d u l t  
females i n  autumn may have occurred i n  L o r t i e ' s  c l a s s i f i c a t i o n s .  How- 
ever ,  L o r t i e  (Viva voce) used g e n t i a l  c h a r a c t e r i s t i c s  wherever t h e r e  was 
a ques t ion  and t h e  e r r o r  was probably minimal, i f  i t  e x i s t e d  a t  a l l .  
Ca lcu la t ing  from a poss ib le  e r r o r  of 10  percent ,  a s  f o r  s p r i n g  c l a s s i -  
f i c a t i o n s ,  causes  a change of +11,290 o r  719 animals i n  t h e  f i n a l  herd 
es t imate .  

Cumulative E f f e c t s  of A l l  E r ro r s  

It is  u n l i k e l y  t h a t  a l l  t h e  e r r o r s  l i s t e d  a c t u a l l y  occurred,  but  
c a l c u l a t i o n  of t h e i r  cumulative e f f e c t  on t h e  e s t ima te  of herd s i z e  i s  
i n s t r u c t i v e .  

The minimum number of animals i n  t h e  herd i s  a t  l e a s t  86,260, f o r  
t h a t  many were counted i n  photographs and p e r i p h e r a l  groups. I f  a l l  
seven types  of e r r o r s  occurred t o  t h e  maximum ex ten t  d iscussed ,  t h e  
co r rec ted  e s t ima te  of herd s i z e  is  170,448, o r  1 . 7  t i m e s  t h e  uncorrected 
e s t ima te .  A s  descr ibed  above, i t  is improbable t h a t  any one e r r o r  
occurred t o  t h e  maximum ex ten t  considered.  The p r o b a b i l i t y  of a l l  seven 
e r r o r s  occurr ing  maximally and i n  t h e  same d i r e c t i o n  ( i . e .  toward d e f l a t -  
i ng  t h e  e s t ima te )  is  thus  i n f i n i t e s i m a l l y  small. 

Considering t h e  method used, t h e  thoroughness of a e r i a l  surveys 
accomplished, t h e  physiographic f e a t u r e s  of t h e  a r e a  of post-calving 
concen t ra t ion  and t h e  d i s t r i b u t i o n  of t h e  car ibou dur ing  t h e  c r i t i c a l  
phases of t h e  census,  t h e r e  is  l i t t l e  compelling reason t o  doubt t h e  
f i n a l  e s t ima te  of 100,000 animals i n  t h e  herd.  Nevertheless ,  perhaps 
t h e  most important i n £  ormation der ived  from t h e  census procedure is the  
i n c o n t r o v e r t i b l e  f a c t  t h a t  -- a t  l e a s t  86,260 car ibou were p resen t  i n  
sp r ing  1972. This  is  wi th in  14  percent  of t h e  f i n a l  ex t rapo la t ed  e s t ima te  
of 100,000 and i s  s u b j e c t  t o  no p o s s i b i l i t y  of e r r o r  (except i n  t h e  
extremely u n l i k e l y  event t h a t  t h e  number of car ibou on t h e  photographs 
was over-counted). It i s  thus  a c e r t a i n t y  t h a t  t h e r e  were no fewer than 
86,260 car ibou i n  t h e  Porcupine Herd i n  J u l y  1972. 



Populat ion Dynamics 

Calf Production and Surv iva l  

Calf production and s u r v i v a l  were assessed  during ca lv ing ,  post- 
ca lv ing  concent ra t ion  and g ~ ~ u m .  I n i t i a l  c a l f  production was a  minimum 
of 55 ca1ves:lOO cows ( 

6 9 
) a s  est imated on June 8,  1972. It was 

almost s u r e l y  h igher ,  f&?@ animals were c l a s s i f i e d  by h e l i c o p t e r  and 
yea r l ings  and b u l l s  were i n d i s t i n g u i s h a b l e  from cows. Furthermore, some 
ca lves  were l i k e l y  born a f t e r  t h i s  d a t e .  Maximum c a l f  propor t ion  
present  a t  t h i s  time can be es t imated  by assuming a l l  a d u l t  females, and 
only a d u l t  females, c a r r i e d  hard a n t l e r s  a t  i s  t i m e .  I f  t h i s  w e r e  t h e  

8 69 case ,  t h e  c a l f  propor t ion  would have been - o r  77 ca1ves:lOO cows. 
This  i s  almost c e r t a i n l y  a n  overestimation$l$J; some cows had s u r e l y  
shed t h e i r  a n t l e r s  by t h i s  d a t e ,  which was a t  l e a s t  1-3 days a f t e r  t h e  
ca lv ing  peak. Thus, c a l f  "crop," w i t h i n  t h e  f i r s t  week a f t e r  p a r t u r i t i o n ,  
was 55-77 ca1ves:lOO a d u l t  females. 

By J u l y  4, 1972 t h e  ca1f:cow propor t ion  had decl ined  s l i g h t l y  t o  50 
ca1ves:lOO a d u l t  females, i n d i c a t i n g  only l i g h t  t o  moderate c a l f  l o s s  
dur ing  t h e  f i r s t  3  weeks a f t e r  p a r t u r i t i o n .  

C l a s s i f i c a t i o n s  obtained i n  October by L o r t i e  (see above) suggest  
on ly  15 percent  ca lves  i n  t h e  herd, o r  a  ca1f:cow r a t i o  of 30:lOO. This 
r e p r e s e n t s  a  d e c l i n e  of 45 percent  from e a r l y  June and of 40 percent  
from J u l y  c a l f  numbers, assuming a s t a b l e  number of cows. 

These estimates, i f  reasonably accura te ,  i n d i c a t e  t h a t  t h e  Porcupine 
Herd was moderately product ive  f o r  a  no r the rn  car ibou popula t ion ,  t h a t  
summer c a l f  l o s s e s  w e r e  about  "normal" and t h a t  f a l l  c a l f  p ropor t ion  i n  
t h e  herd was i n d i c a t i v e  of a  s t a b l e  o r  s l i g h t l y  inc reas ing  populat ion.  

Lent (1966), est imated c a l f  production of 73, 42 and 53 ca1ves:lOO 
cows i n  t h r e e  s e p a r a t e  y e a r s  i n  t h e  Arc t i c  Herd, which he f e l t  was 
s t a b l e  o r  slowly inc reas ing .  Our e s t ima te  of 55:100 f a l l s  very near  t h e  
mean of t h e s e  t h r e e  yea r s '  p roduc t iv i ty .  

Calef and L o r t i e  (1973) suggested t h a t  most c a l f  m o r t a l i t y  occurr ing  
between s p r i n g  and autumn took p lace  during Ju ly  when post-calving 
aggregat ions  were most dense and d a i l y  movements g r e a t e s t .  Est imates 
f o r  t h e  Porcupine Herd i n  1972 a r e  c o n s i s t e n t  wi th  t h i s  and i t  i s  evident  
t h a t  t h i s  p a t t e r n  might occur i n  o t h e r  herds (e.g. Fortymile Herd, 
LeResche and Curtolo,  unpublished d a t a ) .  

K e l s a l l  (1968) c a l c u l a t e d  t h a t ,  over 14 years ,  sp r ing  c a l f  ("short  
year l ing")  propor t ions  i n  c e n t r a l  Canadian A r c t i c  car ibou popula t ions  
averaged 15-16 pe rcen t .  Lent (1966) had s i m i l a r  e s t ima tes  f o r  t h e  
western A r c t i c  (Alaska) Herd. Calef and L o r t i e  (1973) suggested from 
these  sources  and t h e  p resen t  d a t a  t h a t  car ibou popula t ions  d e c l i n e  



when autumn c a l f  propor t ions  a r e  l e s s  than  15 percent  and expand when 
they  exceed 15 percent .  I concur wi th  t h e i r  conclusion t h a t  p roduc t iv i ty  
e s t ima tes  from 1972 suggest  t h e  Porcupine Herd i s  a roughly s t a b l e  
populat ion a t  t h i s  t i m e .  

Sex and Age Composition 

Bu1l:cow propor t ions ,  est imated a t  57:100, suggest  t h a t  28 percent  
of t h e  populat ion w a s  a d u l t  b u l l s .  This i s  s i m i l a r  t o  Hemming's (Pegau 
and Hemming 1972) e s t ima te  of 64 bulls :100 cows i n  t h e  western (Alaska) 
A r c t i c  Herd (1970), K e l s a l l ' s  (1968) most conf ident  es t imates  (44-64 
bul l s :100 cows) f o r  c e n t r a l  Canadian A r c t i c  popula t ions  and Skoog's 
(1968) e s t ima tes  f o r  t h e  Nelchina popula t ion  (Alaska) i n  the  l a t e  1950's  
and e a r l y  1960's .  A l l  t h e s e  herds were only l i g h t l y  t o  moderately 
hunted. Decline i n  bu1l:cow propor t ion  has been repor ted  i n  heav i ly  
hunted popula t ions .  Bergerud (1971) repor ted  t h a t  9 yea r s  of bul ls-only 
hunting i n  Newfoundland reduced the  propor t ion  of males i n  the  herd from 
32 percent  t o  23 percent .  Bos (1974) est imated t h e  Nelchina Herd contained 
53 a d u l t  bul l s :100 cows i n  t h e  e a r l y  1960's  and only 3 1  bul l s :100 cows 
i n  t h e  e a r l y  1970's  a f t e r  n e a r l y  a  decade of moderate t o  heavy hunting. 
I n  t h i s  case ,  a s  i n  a l l  Alaskan herds,  k i l l  i s  no t  l e g a l l y  r e s t r i c t e d  t o  
b u l l s ,  b u t  b u l l s  a r e  s e l e c t e d  by hunters .  Our es t imate  of t h e  Porcupine 
popula t ion  of 28 percent  a d u l t  b u l l s  (57:100 cows) sugges ts ,  a s  do 
ha rves t  e s t ima tes ,  t h a t  t h e  Porcupine Herd has been l i t t l e  a f f e c t e d  by 
hunting t o  da te .  

Harvest and Hunting Pressure  

Estimated h a r v e s t s  from t h e  Porcupine Herd from sp r ing  1972 through 
sp r ing  1973 were: 

Alaska 
A r c t i c  Vi l l age  1,000 
Kaktovik 300 
Venetie,  Chalkyi t s ik ,  
F t .  Yukon 100 
Other 

Canada 
Aklavik, Inuvik, F t .  
MacPherson, A r c t i c  
Tuktoyaktuk 
Old Crow 
Dempster Highway & 

Tota l  Alaska and Canada 

Red River,  
2,000 

600 
misc. 75 

2,675 



These a r e  v e r y  c rude  e s t i m a t e s  der ived  from pe r sona l  obse rva t ions  and 
i n t e r v i e w s  w i t h  r e s i d e n t  hun te r s ,  b i o l o g i s t s  and o t h e r s .  D i s t r i b u t i o n  
of k i l l  du r ing  t h i s  pe r iod  w a s  unusual  due t o  t h e  f a c t  t h a t  most of t h e  
herd win tered  n e a r  A r c t i c  V i l l a g e  r a t h e r  than  nea r  t h e  Dempster Highway 
i n  t h e  Richardson and Og i lv i e  Mountains. K i l l  i n  t h e  McKenzie Delta 
r e g i o n  (Aklavik, e t c . )  w a s  probably a l i t t l e  above normal. 

The p r e s e n t  l i b e r a l  seasons  and bag l i m i t s  i n  Alaska remain a p p r o p r i a t e  
t o  t h i s  l a r g e  and u s u a l l y  i s o l a t e d  herd .  There i s  no c o n f l i c t  between 
p r e s e n t  l e v e l s  of s u b s i s t e n c e  use  and s u s t a i n i n g  t h e  r e sou rce .  Legal  
11 commercial" u t i l i z a t i o n  of t h i s  herd w i t h i n  Game Management Un i t s  22-26 
has  been n e g l i g i b l e  t o  d a t e ,  b u t  s e v e r a l  hundred ca r ibou  were used as 
b a r t e r  cur rency  o r  g i f t s  by people  i n  t h e  A r c t i c  Vil lage-Fort  Yukon 
a r e a .  This  u se  i s  a p p r o p r i a t e  a t  p r e s e n t  l e v e l s ,  b u t  should be watched 
c l o s e l y  i n  t h e  f u t u r e  i f  ca r ibou  numbers o r  l e v e l  of "commercial" u se  
change. 

Movements and Aggregations 

Movement p a t t e r n s  of t h e  Porcupine Herd have been r epor t ed  i n  g r e a t  
d e t a i l  by Calef and L o r t i e  (1972,1973), Renewable Resources (1971, 1972, 
1973) and o t h e r s  (e.g. DeBock, i n  p r e s s  and LeResche, 1974) and w i l l  n o t  
be  repea ted  he re .  I n  gene ra l ,  1971-73 movements can  be  summarized as 
fo l lows  : 

The herd win tered  (1971-72) i n  f o u r  major groups, a l l  i n  Canada, 
as r e p o r t e d  by Calef and L o r t i e .  Most of t h e  herd win tered  sou th  of t h e  
P e e l  River  i n  t h e  Og i lv i e ,  Knoor and Trevor Mountains. Another l a r g e  
group wintered  i n  t h e  southwest  and wes t -cent ra l  Richardson Mountains 
(and Caribou Mountain a r e a )  and a sma l l e r  group used t h e  Eagle P l a i n s .  
A few ca r ibou  from t h e  Porcupine Herd were a l s o  s c a t t e r e d  i n  Alaska 
sou th  of t h e  Brooks Range from t h e  border  as f a r  west  as t h e  e a s t e r n  
Kanuti  F l a t s .  

Beginning i n  la te  Apr i l  1972, ca r ibou  migra ted  northward a long  
t h e  Richardson Mountains and a c r o s s  t h e  Old Crow F l a t s .  Most reached 
t h e  c o a s t a l  p l a i n  i n  Canada, bu t  many t r a v e r s e d  t h e  Brooks Range through 
pas ses  i n  Alaska. Animals from as f a r  w e s t  as D e i t r i c h  Pass  turned  
e a s t  t o  t h e  c a l v i n g  grounds of t h e  Porcupine Herd. 

Calving occurred  i n  t h e  Brooks Range f o o t h i l l s  a t  e l e v a t i o n s  from 
1,000-3,500 f e e t ,  from t h e  Babbage River  on t h e  east t o  t h e  Hulahula o r  
Canning on t h e  w e s t .  Most c a l v i n g  occurred  e a s t  of t h e  Jago River .  
Peak of c a l v i n g  probably occurred on June 5-7. Post-calving 
c o n c e n t r a t i o n s  formed i n  la te  June and by J u l y  4 t h e  e n t i r e  pos t -  
c a l v i n g  group w a s  i n  one mass, moving eastward on t h e  c o a s t a l  p l a i n  
j u s t  e a s t  of t h e  Jago River .  About 30 percent  of t h e  herd en te red  
Canada i n  e a r l y  J u l y  and t h e  r e s t  swung back northwestward a long  
t h e  Alaska c o a s t a l  p l a i n  as f a r  as Camden Bay, t hen  proceeded 
s o u t h e a s t  t o  e n t e r  Canada i n  August. 



The herd crossed the  Porcupine River near Driftwood River 
i n  l a t e  September. By the  f i r s t  week of November, t h e  vanguard 
had reached t h e  Dempster Highway and Ogilvie River and about two- 
t h i r d s  of the  herd had turned northwest, recrossed t h e  Porcupine 
near the  mouth of the  Colleen and proceeded northwest a s  f a r  a s  
Sheenjek Lake. About 60-65,000 caribou wintered i n  Alaska, 
pr imar i ly  i n  t h e  south f o o t h i l l s  of the  Brooks Range between t h e  
Colleen River and Chandalar. Major concentrat ions used t h e  East 
Fork Chandalar River throughout the  winter  of 1972-73. 

The remainder of the  herd (30-35,000 animals) remained j u s t  
nor th  of t h e  Yukon River i n  the  western Ogilvie Mountains, using 
the  upper Tatonduk and nearby drainages.  

Four f a c t s  a r e  espec ia l ly  noteworthy concerning present  movement 
p a t t e r n s  of t h e  Porcupine Herd: 

F i r s t ,  the  ca lv ing a r e a  must be defined a s  the  Arct ic  f o o t h i l l s  and 
c o a s t a l  p l a i n  from t h e  Canning River t o  t h e  Babbage River. Skoog (1962) 
and l a t e r  workers f e l t  t h e  ca lv ing grounds d id  not  extend eastwead of 
t h e  Kongakert River. Calef and L o r t i e  (1973) a l s o  s t r e s s e d  t h e  importance 
of the  Canadian por t ion of t h e  calving ground, e spec ia l ly  t h e  Spring 
River t o  Clarence River segment of t h e  c o a s t a l  p la in .  

Second, the  Porcupine and Arc t i c  populat ions overlap on winter  
range (e.g. Kanuti F l a t s )  and spr ing migrat ion rou tes  (Deitrich-Atigun 
a rea )  and animals from t h e  Porcupine populat ion c ross  the  Trans-Alaska 
O i l  P ipe l ine  Corridor. LeResche (1974) d iscusses  t h i s  overlap.  

Third, s i g n i f i c a n t  numbers of caribou from t h e  Porcupine populat ion 
sometimes winter  i n  t h e  eas t -cen t ra l  Brooks Range, from the  Colleen 
River t o  Chandalar. Although small numbers always winter  i n  Alaska, 
Olson (1957, 1959) was t h e  l a s t  t o  r epor t  such a winter  d i s t r i b u t i o n  ( i n  
1956 and 1958 a t  Big Lake-Chandalar). I n  these  winters ,  however, caribou 
a r r i v e d  a t  t h e i r  winter  a r e a  from the  nor th  (i.e. v i a  t h e  Ivishak and 
Sagavanirktok Rivers) r a t h e r  than from t h e  southeas t .  

Fourth, t h e  winter  d i s t r i b u t i o n  of a l a r g e  p a r t  of the  Porcupine 
Herd very near the  Yukon River made an  interchange with the  Fortymile 
Herd very poss ib le .  Such a n  exchange d id  not occur, but  such movements 
suggest the  p o s s i b i l i t y  f o r  an  interchange remains high. 

T r a i l  P a t t e r n s  

The genera l  p a t t e r n  of summer movements observed from 1971 t o  1973 
i s  i l l u s t r a t e d  by t h e  t r a i l  pa t t e rns  mapped, but  o the r  p a t t e r n s  less 
e a s i l y  explained by recen t  observations a r e  a l s o  present .  



During t h e  pas t  two years ,  caribou have a r r i v e d  on t h e  mapped a rea  
i n  l a t e  May from t h e  south and e a s t ,  using t h e  Kongakut and Aich i l ik  
River v a l l e y s  and t h e  f o o t h i l l s  j u s t  south  of the  c o a s t a l  p l a i n .  After 
ca lv ing i n  e a r l y  June they have moved westward i n  t h e  f o o t h i l l s ,  genera l ly  
following contours from 800-1,500 f e e t  (275-500 m) e leva t ion .  Some 
animals have t r ave led  a s  f a r  w e s t  a s  the  Canning River before forming 
l a r g e  post-calving concentrat ions.  Concentrations of 30-60,000 animals 
have formed on t h e  f l a t  benches along the  upper Okpirourak River and i n  
the  nor thern  f o o t h i l l s  of t h e  Sadlerochi t  Mountains. These concentra t ions  
have then moved northwest and nor theas t  t o  j o i n  on the  c o a s t a l  p l a i n  
j u s t  south of Camden Bay i n  a tremendous concentrat ion of m i l e s .  On 
Ju ly  3 i n  both 1972 and 1973 the  concentra t ion moved eastward i n  a 
broad-front extending from t h e  i n t e r t i d a l  zone of the  Arc t i c  Ocean 
in land 25-30 km (15-20 mi les ) .  The animals trended southeast  a f t e r  
cross ing the  Jago River and crossed Aich i l ik  and Egaksrak Rivers on a 
broad-front.  Animals reaching the  mouth of t h e  Kongakut River swung 
south,  funnel l ing  together wi th  those from f a r t h e r  inland.  The e n t i r e  
herd crossed the  Kongakut nor th  of the  Plula luk River, proceeding eastward 
i n t o  Canada by mid-July. 

These movements a r e  wel l  indica ted  by t r a i l s  which show north-south 
movement through t h e  Brooks Range, east-west movement i n  narrow f r o n t s  
i n  the  f o o t h i l l s ,  nor the r ly  movement of the  concentra t ions  toward Camden 
Bay and extens ive  broad-front east-west movement along the  c o a s t a l  
p l a i n .  

Large-scale maps of t r a i l  systems show important f a c e t s  of t e r r a i n -  
fol lowing and na tu ra l - fea tu re  d ive rs ions  by caribou.  T r a i l  d i r e c t i o n  and 
na tu re  ( i . e .  s i n g l e  l i n e  o r  broad-front) vary with steepness,  na tu re  of 
s lopes  and with f e a t u r e s  such a s  lakes ,  r i v e r s  and cut-banks. These 
i n t e r a c t i o n s  occur o f t e n  enough t o  al low some pred ic t ion  of rou tes  
caribou t r a i l s  w i l l  take,  but a r e  not s o  r i g i d l y  f ixed t o  make f i e l d  
checks unnecessary. 

Several  p r i n c i p l e s  appear t o  hold genera l ly  t r u e  both  from examination 
of t r a i l  systems and observations of caribou:  

1 )  Caribou fol low contours i n  h i l l y  t e r r a i n .  They t r averse  s i d e  
h i l l s  r a t h e r  than t r a v e l l i n g  perpendicularly t o ,  or  across ,  contours. 
This tendency i s  e s p e c i a l l y  evident i n  the  nor thern  f o o t h i l l s  of t h e  
Brooks Range, where east-west t r a i l  systems fol low t h e  750-1,200 foo t  
(250-400 m) contours and through mountain passes where caribou o f t e n  use 
s l i d e  s lopes  a s  w e l l  a s  v a l l e y  bottoms. 

2) When t ~ a v e r s i n g  h i l l y  t e r r a i n  caribou usua l ly  use r i d g e l i n e s ,  
lowest passes and most g e n t l e  s lopes ,  however, animals occas ional ly  use 
s teeper  t e r r a i n  f o r  unknown reasons.  ' 

3) Caribou tend t o  t r a v e l  i n  narrower l anes  when i n  s t e e p  a reas  
and t o  spread out  on a broader f r o n t  when i n  f l a t  a reas .  



4) Caribou tend t o  course  n a t u r a l  f e a t u r e s  ( i . e .  r i v e r s ,  s t e e p  
s l o p e s ,  cut-banks) f o r  some d i s t a n c e  b e f o r e  c r o s s i n g  them. Th i s  appea r s  
t r u e  r e g a r d l e s s  of how e a s i l y  they  might be c ros sed  a t  t h e  p o i n t  of 
f i r s t  encounter .  

5) Caribou t rai ls  themselves  are important  t e r r a i n  f e a t u r e s  and 
a f f e c t  ca r ibou  movements. That is,  ca r ibou  w i l l  tend t o  fo l l ow  n e a r l y  
t h e  exac t  p a t h  of a preceeding  group of an imals ,  even i n  areas of a lmos t  
f e a t u r e l e s s  t e r r a i n .  The more r e c e n t  t h e  preceeding  movement, t h e  more 
l i k e l y  t h e  succeeding group i s  t o  fo l l ow  it .  A s  a r e s u l t ,  p r e c i s e  
r o u t e s  t r a v e l l e d  by groups of ca r ibou  v a r y  more from y e a r  t o  yea r  t han  
w i t h i n  a g iven  yea r .  

6 )  The above f a c t o r s  combine t o  "funnel" ca r ibou  between o r  a long  
t e r r a i n  f e a t u r e s  t h a t  are o b s t a c l e s  o r  are below optimum t r a v e l  r o u t e s  
f o r  ca r ibou .  These a r e a s  of f u n n e l l i n g  t hus  become c r i t i c a l  areas f o r  
ca r ibou  movements. 

DISCUSSION 

T r a i l  p a t t e r n s  i n  t h e  e a s t e r n  North S lope  and Brooks Range demons t ra te  
a lmost  t o t a l  use  of t h i s  area by ca r ibou  i n  t h e  p a s t .  Animals of t h e  
Porcupine Caribou Herd c u r r e n t l y  u s e  t h i s  area f o r  c a l v i n g  grounds and 
summer range:  t h e r e f o r e ,  t r a i l  maps i n  t h i s  p a r t i c u l a r  a r e a  d i s c l o s e  
l i t t l e  new informat ion  r ega rd ing  g e n e r a l  p resence  of ca r ibou .  T r a i l  
maps do, however, p rovide  i n s i g h t  i n t o  s p e c i f i c  r o u t e s  used a s  s p e c i f i c  
sites and may thus  be  u s e f u l  i n  p lanning  any s t r u c t u r e s  t h a t  may be 
cons idered  i n  t h e  f u t u r e .  I n  a d d i t i o n ,  they  do show s p e c i f i c  r o u t e s  
used i n  t h e  p a s t  bu t  n o t  used dur ing  t h e  p a s t  two yea r s .  

For example, were a  b a r r i e r  of some s o r t  (e .g .  a road,  a r a i l r o a d ,  
an  e l e v a t e d  p i p e l i n e  o r  a powerl ine)  t o  be b u i l t  i n  a n  east-west d i r e c t i o n  
a c r o s s  t h e  area mapped, ca r ibou  movements would be  least a f f e c t e d  were 
i t  b u i l t  i n  c e r t a i n  l o c a t i o n s .  Genera l ly ,  a r o u t e  n o r t h  o r  s o u t h  of t h e  
major zone of ca r ibou  trails would be  p r e f e r a b l e  ( i . e .  a long  t h e  c o a s t  
o r  i n  t h e  f o o t h i l l s  above 1,000 m [3,000 f t . ]  e l e v a t i o n ) .  Once t h e  
g e n e r a l  r o u t e  was chosen, s p e c i f i c  r o u t i n g s  could  t ake  i n t o  account  
s p e c i f i c  t r a i l  p a t t e r n s .  An optimum d e s i g n  would p a r a l l e l  t r a i l s  where 
p o s s i b l e  and provide  c r o s s i n g  f e a t u r e s  where trails and s t r u c t u r e  i n t e r s e c t e d .  
It would avo id  e n t i r e l y  a r e a s  where ca r ibou  from a broad-front  funne l l ed  
i n t o  a narrow t r a i l .  Fu r the r ,  b u i l d i n g  t h e  s t r u c t u r e  t o  fo l l ow  f e a t u r e s  
t h a t  are n a t u r a l  b a r r i e r s  o r d i n a r i l y  coursed by ca r ibou  ( i . e .  cut-banks, 
s w i f t  p a r t s  of l a r g e  r i v e r s ,  s t e e p  h i l l s i d e s )  would minimize i t s  a d d i t i o n a l  
b locking  e f f e c t s ,  provided c r o s s i n g s  were cons t ruc t ed  where n a t u r a l  
c r o s s i n g s  occur .  

1 

We expec t  t h a t  t h i s  t echnique  and mod i f i ca t i ons  of i t  (e .g .  mapping 
t rai ls  from aerial  photographs)  w i l l  be used i n  t h e  f u t u r e  where man- 
made s t r u c t u r e s  must be  designed t o  accomodate car ibou  movement. W e  
have used ca r ibou  and moose t r a i l  p a t t e r n s  t o  e v a l u a t e  des ign  f o r  t h e  
Trans-Alaska O i l  P i p e l i n e  and t o  comment upon development p l a n s  f o r  t h e  
Prudhoe Bay o i l  f i e l d .  S ince  long-term i n t e n s i v e  s t u d i e s  of l a r g e  
mammal behavior  a r e  imposs ib le  over  areas as l a r g e  as t h o s e  a f f e c t e d  by 
t h e s e  p r o j e c t s ,  t r a i l  maps a r e  o f t e n  t h e  on ly  means we have t o  e s t i m a t e  



movement p a t t e r n s .  I n  a d d i t i o n ,  some a r e a s  (e.g.  e a s t - c e n t r a l  Alaska, 
wes tern  Alaska) a r e  n o t  p r e s e n t l y  f u l l y  used by ca r ibou ,  bu t  have been 
i n  t h e  p a s t  and could  be  i n  t h e  f u t u r e .  T r a i l  p a t t e r n s  i n  t h e s e  a r e a s  
a r e  e s p e c i a l l y  u s e f u l  i n  r e c o n s t r u c t i n g  movement p a t t e r n s .  

The technique  i s  b a s i c a l l y  a s u b j e c t i v e  r eco rd ing  of s i g n s  l e f t  by 
p a s t  even t s  on a v e r y  v a r i a b l e  and u n s t a b l e  s u b s t r a t e .  A s  such, i t  
invo lves  two major problems: 1 )  ca r ibou  l e a v e  v i s i b l e  trails i n  some 
p l a c e s  more r e a d i l y  t han  i n  o t h e r s  and 2) ca r ibou  t rai ls  p e r s i s t  i n  some 
areas longer  t han  they  do i n  o t h e r s .  The type  of t rai ls  t h a t  w i l l  
appear ,  and how long they  p e r s i s t  are products  of s o i l  type,  s lope ,  
a s p e c t ,  water c o n t e n t ,  number of ca r ibou ,  f requency of use,  ca r ibou  
behavior  (e.g.  m i l l i n g ,  walk ing) ,  time of yea r  and probably o t h e r  f a c t o r s  
(Benninghoff 1952, Hok 1969, Pegau 1970).  A s  such, our  technique cannot  
hope t o  i n d i c a t e  frequency of u se ,  r e c e n t n e s s  of use  o r  i n t e n s i t y  of u se  
of a g iven  ca r ibou  t ra i l .  I n  f a c t ,  absence of t r a i l s  i s  no t  s u r e  proof 
t h e  a r e a  is  unimportant  t o  ca r ibou ,  a l t hough  c o n s i d e r a t i o n  of g e n e r a l  
s o i l  and v e g e t a t i o n  types  and gene ra l  s easona l  movements i n  t h e  area 
provide  i n d i c a t i o n s  i n  most cases .  What t h e  technique  does show i s  
where c a r i b o u  have been i n  t h e  p a s t .  For t h i s  reason  a l o n e  i t  is  a 
v a l u a b l e  t o o l  i n  eva lua t ing  c o n s t r u c t i o n  p l ans  i n  areas where i n t e n s i v e  
o r  long-term s tudy  has  n o t  been p o s s i b l e .  

C h a r a c t e r i s t i c s  of Calving Grounds and Summer Hab i t a t  

The calving-summer ranges of t h e  Porcupine Herd i n c l u d e  predominately 
t h e  A r c t i c  f o o t h i l l s  and A r c t i c  c o a s t a l  p l a i n  provinces  of Wahrhaftig 
(1965).  These a r e  dominated by E r i o p h o m  tussock  communities ( f o o t h i l l s )  
and damp meadows and w e t t e r  C a r m  communities ( c o a s t a l  p l a i n )  (Spetzman 
1959, B r i t t o n  1967).  S i g n i f i c a n t  areas of r i p a r i a n  wil low (SaZix) 
communities occur  a long  many d ra inages  (LeResche et  a l .  1974).  I n  
a d d i t i o n ,  ca r ibou  use  t h e  Brooks Range (Arc t i c  Mountains) province  
o c c a s i o n a l l y  dur ing  summer, occupying Dryas f e l l - f i e l d  h a b i t a t s .  
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