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Counts of Central Arctic Herd (CAH) caribou were made during May through July, 

1980, 1981, and 1982 to describe areas occupied during calving and post-calving 

2 aggregation. Tne study area was 2,100 km , bounded by the Seaufort Sea, the 

Kuparuk River, the Colville River, and inland approximately 45 krn. Although 

calving occurred within the study area, the  majority of the  CAH appears to use a 

broad area  of the coastal plain for calving. However, the study area was used 

heavily for post-calving aggregation in July. Post-calving aggregations reached 

2 .  densiries as  high a s  56 caribou km in some areas adjacent to the coast. There were 

no obvious indications tha t  petroleum development in the study area  influenced the - CAH's utilization of the  area. 
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Calving, Post-Calving, and Aggregation of  the Central Arct ic 

Caribou Herd between the Kuparuk and Colville Rivers 

1980, 1981, and 1982 

INTRODUCTION 

The seasonal activit ies of barren ground caribou (Rangifer tarandus oranti) form an 

annual cycle of  spring migration, calving, post-calving aggregationlmigration, 

August dispersal, fa l l  migration and over#intering. This cycle is closely related to 

changes in  weather, snow cover, food quality and availability, and insect harassrnent 

(aanfield, 1954; Curatolo, 1975; Kelsall, 1968; Whitten and Cameron, 1980). Timing 

o f  some of these phases of  the cycle is remarkably predictable. For example, most 

c calves in northern Alaska ( 80%) are born within a ten day period beginning i n  late 

May (Lent, 1965; Skoog, 1968). 

The Central Arct ic Caribou Herd (CAH) util izes the Arctic Coastal Plain of Alaska 

near Prudhoe aay during sum:ner (Fig. 1). In 1981 the herd size was estimated a t  

9,000 caribou (Cameron, e t  al., 1983). Although the annual cycle of  the CAH has 

not been studied in  detail, general aspects of seasonal distribution and movements of 

the CAH during the spring and summer months have been reported (Cameron and 

U'hitten, 1979; Child, 1973; Fancy, 1983; Roby, 1978; White e t  al., 1975). These and 

other unpublished reports also address the interactions and responses of caribou to 

industrial activity. Activit ies and structures of  the o i l  and gas industry are 

scattered throughout the area between the Colville and Sagavanirktok Rivers, but 

are concentrated near Prudhoe Bay and Kuparuk base camps (Figure 1). 
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During the  1980-1981 winter. a pipeline was constructed along the  road connect ing 

the  Kuparuk River Oil Field base  c a m p  and t he  Trans-Alaska Pipeline pump s ta t ion 
.. - 

No. I located severa l  miles south of t he  Prudhoe Bay Oilfield. In addition, ac t iv i t i es  

and t he  number of s t ruc tures  at  t he  Kuparuk River Oilfield base c a m p  increased in 

1981 t o  support  t h a t  o i l  field. These s t r uc tu r e s  and act ivi t ies  a r e  located within a 

calving a r e a  of t he  CAH, and an  a r e a  of t he  CAH's summer range. 

Several  locations within t he  study have been reported by Cameron and Whitten 

(1979) t o  be  a r ea s  of high caribou usage. These locations roughly correspond t o  

blocks 4, 5, 6 ,  and 7 in Figure I. Blocks 3 and 8 encompass t he  Kuparuk River 

Oilfield, t he  Kuparuk Pipeline, and t he  main road f rom the  oilfield t o  Prudhoe Bay. 

Therefore ,  emphasis was' placed on examining caribou usage in blocks 1 through 10. - 
This s tudy was designed t o  de t e rmine  t he  ex ten t '  of caribou calving and o ther  

caribou usage in t he  a r e a  shown in Figure 1. In addit ion,  we  looked for  year ly  

changes  in calving and summer  usage t o  assess obvious e f f ec t s ,  if any, of t h e  

Kuparuk Pipeline, t he  increased ac t iv i ty  and more s t ruc tures  t h a t  were  present in 

t he  summer  of 1981 and 1982 than  were  present  in 1980. 

The e x t e n t  of caribou calving is described by calf pe rcen tage  of caribou observed. 

Cameron  and Whitten (1979, 1980) and Cameron et al. (1979) have suggested t h a t  

calf pe rcen tage  is the  m o s t  reliable indicator of calving a r ea  locations. Areas of 

high calf pe rcen tage  a r e  assumed t o  be a r ea s  of high caribou calving. Similarly, t he  

ex t en t  of seasonal caribou usage can  be described by the  e s t ima t ed  number of 

caribou/km2, re fe r red  t o  in this paper as caribou density.  Thus, a reas  of high - 
caribou density a r e  assumed t o  be  a r e a s  of high caribou usage. 
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Location.  The 2,100 kin2 study a r e a  (Figure 1) is  located between the  Colville and 

~ u ~ a r . u k  Rivers, bounded by t he  Beaufort  Sea t o  t he  north. The 23  grid units 

2 ( referred t o  a s  blocks in this repor t )  correspond t o  townships (93.24 krn ) on U.S.G.S. 

topographic inaps for Beechy Point and Harrison Bay, Alaska. 

Observations. Caribou numbers in e ach  block were  recorded by one of t he  authors ( 

AG) while flying in a helicopter.  East-west t r ansec t s  a t  10 km intervals were  flown 

at  an  a l t i tude  of 155rn above ground level, unless occasional fog or a low cloud 

required a d i f fe ren t  a l t i tude.  Flights were  a t t emp ted  every seven days but  

inclement  weather  a l t e red  the  schedule. - 
The first. f l ight  of e ach  survey season began in t he  fourth week of May before 

calving began. Flights were  conducted during daylight hours, between 0830 and 1700 

hours, and usually lasted about  four hours. 

The pilot and observer scanned t o  t he  f ron t  and both sides of t h e  a i rc ra f t  with t he  

unaided eye  and with binoculars. Both pilot and observer (seated in co-pilot s ea t )  

held U.S.G.S. topographic maps. The pilot  navigated in par t  by observing the  unique 

a r rangement  and shapes  of thaw lakes throughout the  study a rea .  Flight t r ansec t s  

were. flown through t he  cen t e r  of the  townships. 

As caribou were  spot ted,  t h e  helicopter moved towards  them,  allowing the  observer 

C 
t o  count  them and make  other  observations.  The helicopter then returned t o  t h e  

t r an sec t  l ine and continued the  survey. The number of caribou observed within 

approximately  2.5 kin of t he  t r an sec t  l ine in e ach  township was recorded directly on 
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t h e  topographic [nap. Other  observa t ions  (sex, age,  e tc . )  were recorded verbally on 

a c a s s e t t e  recorder.  Caribou were classified where possible as cows, calves,  bulls, 
. - 

yearlings, and unclassified. When caribou group s ize  was large e.g. ( 300), counting 

(and classification) was difficult ,  and numbers were  es t imated .  

Numbers of caribou in blocks 1 through.23 (Figure I )  were  es t imated  by extrapola-  

tion. Approximately 50kmL of a r e a  within each  block was surveyed. The es t imated  

number of caribou in e ach  block was  obtained by multiplying t h e  number of caribou 

2 actual ly  observed by t he  ra t io  of block a r e a  (in krn ). Caribou density was then 

2 expressed a s  number of caribou/km . 

Extrapolation increases  any observational error .  Undercountlng is more likely than 

overcounting if t h e  animals  a r e  uniformly dispersed. However, large groupings may 

increase  t h e  visibility of animals, leading t o  overcounting, especially when a large , 

group ex tends  beyond t he  observational s t r ip  boundary. The observational e r ro r  a lso  

increased when t he  number of caribou within a block was g r ea t e r  t han  300, and t he  

observer  had t o  e s t i m a t e  t he  number of caribou. 

RESULTS 

Periods of Usage 

Calving Period ( June  1-13). The f i r s t  observation of calves  varied each  year f rom 

May 21 (1981) t o  June 3 (1980). However, t he  major calving act ivi ty  began about  

June I in e a c h  year. Figure 2 shows a sharp  increase in calf  pe rcen tage  which 

occurred between June  1 and June  10. During this period, t he  number of caribou in - 
t h e  study a rea ,  excluding t he  number of calves,  r,elnained cons tan t  and relatively 

low (1980 - 394; 1981 - 636; 1983 - 386). Cows, calves ,  and  yearlings ~ n a d e  up over 



P 9756 of t h e  caribou observed during t he  calving period. 9ulls were  conspicuously 

absent.  
. 

Post-Calving Period (June 13  - June 23). This seven t o  t en  day period was 

charac te r ized  by a s tab le  calf pe rcen tage  and an  increase in the  t o t a l  number of 

caribou in the  study a rea .  Animals moving into the  study a r ea  were  cows, calves, 

and yearlings. Bulls made up less than 3% of t h e  caribou observed. 

Aggregation Period (June 23 - July 20). The number of caribou observed during this 

period increased six-fold o r  rnore over the  number observed during t he  calving 

period. Cows and calves  continued t o  move into the  study a rea ,  as evidenced by t he  

s t ab l e  calf  pe rcen tages  recorded in 1981 and 1982. The large numbers of caribou 

P made composit ion counts di f f icul t  and unreliable. However, bulls st i l l  made up less 

than  3% of t he  caribou observed when composition counts  were  a t t empted .  

The largest  number of caribou observed in the  study a r e a  occurred during this  

period. In two  years  (1980, 1982) this occurred during the  f i rs t  week of July. In 

1982 t he  number of caribou within the  study a r e a  was es t imated  t o  be  9,540 on 

July 6 .  

Dispersal Period (After  July 20). The number of caribou observed a f t e r  July 20 

decreased dramat ical ly  throughout t he  study area .  aulls  made up a much larger 

percen tage  of t he  caribou observed. During the  July 31, 1981 fl ight,  a t o t a l  of 75 

caribou were  counted of which 27 (36%) were  bulls. 
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Areas of High Usage 

. . 
Caribou were  observed throughout the  study a r e a  during a l l  periods. However, t he  

distribution of caribou was highly variable. Several  a r e a s  were used much more by 

caribou than  o ther  areas .  

During t he  calving season, ca lves  were  observed in  a l l  blocks of the  study area.  

More calves  were  observed in blocks 4, 5, 6 ,  and 7 than  in o ther  blocks, part icularly 

during t he  1981 calving period (Figure 3). Calves  in blocks 4, 5, 6, and 7 comprised 

4396, 74%, and 36% of the  calves  observed in 1980, 1981, and 1982 respectively. 

These percen tages  compare  with an  expected 17%. 

f i  During t he  post-calving periods, blocks 4, 5, 6, and 7 were also used more by caribou 

t han  o ther  blocks. Calf numbers  recorded in these  blocks comprised 4346, 32?4, and , 

26% of ca lves  observed during this  period in 1980, 1981 and 1982. 

In general ,  t h e  a r e a  of highest  caribou usage was  t he  nor theast  quar te r  of the  s tudy 

area, especially a f t e r  June 10. On some observation days  (June 28, July 5, 1980; 

July 18, 23, 1981) over 90% of t he  caribou observed were in  blocks 3 through 8, 

which represent  approximately  25% of t h e  study a rea .  These same blocks 

occasionally had few caribou recorded in them. For example ,  fewer  than 3096 of the  

caribou observed on July I and 9, 1981 were  observed in these  blocks. 

2 Figure 3 presents caribou densi ty  (cariboulkm ) for f ive  block pairs (see Figure I). 

Caribou density was highly variable,  but  t he  g r e a t e s t  caribou density occurred in 
r- 2 block pair 5-6 (up to 56 car iboulkm 1. This block pair is bounded on the  nor th  by t he  

2 
Beaufor t  Sea. Far ther  inland caribou densi t ies  exceeded 20 c a r i b o u l k ~ n  only twice,  

both  t imes  in block pair 3-8. 
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Observations f rom this study suggest  t h a t  t he  primary CAH use of t h e  study a r e a  is 

as an  aggrega t ion  a r e a  l a t e  in June and into July. Calving occurred throughout t he  

study a r ea ,  but  especially in blocks 4, 5, 6, and 7. However, t he  smal l  number of 

caribou ( 900, excluding calves) in the  study a r e a  during calving periods, re la t ive  t o  

t h e  number of caribou in t h e  CAH ( 9,000) suggests t h a t  o ther  calving a r e a s  exist  

for  this herd. 

The low density of caribou within t he  study a r e a  during the  calving period is  not  

indicative of a high use calving a rea .  The maximum caribou density during calving 

occurred June  10, 1981 in block pair  5-6, when 4.25 caribou/kmL were  recorded by 

Alaska Fish and Garne researchers.  In 1980 and 1982, caribou densit ies during 

2 calving did not  exceed 1.75 car iboulkm . Caribou of t he  CAH do  no t  form calving 

aggregat ions  typical  of o ther  Alaskan and Canadian herds (Lent, 1964; Skoog, 1968). 

For example ,  Calef (1981) found typical  barren ground caribou density on calving 

2 grounds t o  be 3.9 t o  7.8 caribou/km2, up t o  a maximum of 11.7 caribou/km . 

The CAH probably ca lves  within a broad a r e a  of t he  coas ta l  plain. Roby (1978) 

observed t h a t  lone cows accompanied by new-born calves  were  widely sca t te red  

over the  CAH calving grounds. Gavin (1973) repor ted :hat the  majority of 171 CAH 

ca lves  were  born 85  km south of t he  coas t ,  as a resul t  of heavy snow in t he  path  of 

migrating caribou. i<elsell (1968) gives examples  of caribou herds  t ha t  shifted 

calving areas ,  apparent ly  in response t o  environmental  conditions. Nonetheless, 

ce r ta in  a r e a s  such a s  blocks 4, 5, 6, and 7 appear  t o  be  a r ea s  of higher calving usage 

re la t ive  t o  o ther  a r ea s  avai lable  t o  the  CAH. 
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Caribou herds that utilize a large area for calving may have an evolutionary 

advantage. A large area, and the flexibility to shift calving within the area, would .- - 

allow the herd to adapt to environmental conditions (heavy snow, flooding, industrial 

disturbance, etc.) which would preclude a specific site for calving. 

Observations of caribou actually in the act  of calving are rare: most reports, 

including this one, record only the number of calves seen. The assumption is that 

the calf was born in the immediate area. This assumption needs to be verified to 

assure that areas suspected of being calving grounds are not areas of cow-calf 

aggregation soon after birth. 

alocks 3 through 8 of the study area appeared to be used annually for post-calving 

,- aggregation. Caribou colnprising these aggregations probably included cows that 

calved there, cows and calves migrating froin calving grounds beyond the  study area, ' 

and other caribou frorn the winter range. 

Caribou density increased rapidly after the second week in June (less than 1.0 

2 caribou/km to 56.0 caribou/km in 1980. Calf percentage also increased (Figure 2) 

during post-calving aggregation in accordance with Curatolo's (1975) observation 

that a positive relationship exists between post-calving aggregation and calf 

percentages in the Forty-mile herd. 

Densest post-calving aggregations in all three years were in blocks 5 and 6, adjacent 

to the coast. Dense aggregations in 1980, 1981 were also found in blocks 3 and 8, 

which encompass the Kuparuk River Oilfield. Caribou movement during post-calving 
P 

aggregation are thought to be governed largely by. the degree of insect harassment 

(Curatolo, 1975; Fancy, 1983; S~oog,  1965). Coastal breezes reduce the degree of 



P harassment ,  while harassment  is  g rea te r  on warm, ca lm  days. The CAH consistently 

occupied blocks 5 and 6 during July, when mosquito and oest r id  fly harassment was 
. . -. 

grea tes t .  

In summary, blocks 3 through 8 of the  study a r e a  appear  t o  be  heavily utilized by 

CAH caribou as a post-calving aggregation a r e a  and, t o  a lesser ex ten t ,  as a calving 

ground. Calving grounds of t he  majority of t he  CAH a r e  probably extensive,  

enco~npass ing  t he  coas ta l  a r e a  between t h e  Colville and Canning Rivers, f rom the  

Beaufort  Sea coas t  t o  t he  foothills of t he  Brooks Range. Beginning in the  second 

week of June,  a f t e r  t h e  calving period, t h e  CAH began the  post-calving aggregation 

reaching densit ies a s  high as 56 caribou/km2 in blocks 5 and 6 .  No obvious e f f ec t s  

due  t o indus t r i a l  ac t iv i t i es  and s t ruc tures  located in  blocks 3 and  8 were  observed. 
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2 2 Figure I. The study a rea .  The numbered blocks a r e  townships, 93.24km (36 mi  ). 

The 10 blocks within the  heavy outline include blocks most frequently used by 

caribou. 

Figure 2. Calf percentages  and numbers of caribou observed within the  study a r e a  

a t  weekly intervals. Caribou life cyc le  s tages  corresponding t o  the  da t e s  of 

observation a r e  shown at t he  bot tom of the figure. Data  for June 11, 1980 and 

June 10, 1981 a r e  f rom a similar survey conducted by t he  Alaska Department  of Fish 

and Came. - 
2 Figure 3. Caribou density (cariboulkm ) for five block pairs (see Figure 1). Note 

t h a t  highest densit ies occurred during the  aggregation and dispersal life cyc le  

s tages .  Data  for June 11, 1980 and June 10, 1981 a r e  f rom a similar survey 

conducted by t he  Alaska Depar tment  of Fish and Came.  
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