
 
 
 
 
 
 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

Issue: Caribou and Petroleum Development 
in Arctic Alaska1 

R.D. Cameron2 
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1 The following is the text of Issue Paper No. 83-03, which was adopted by the Alaska 
Department of Fish and Game in April 1983 as an official policy statement. As such, it 
constitutes a general framework for administrative and regulatory actions that address existing 
and potential conflicts between caribou and resource development. Because petroleum 
development is the primary industrial undertaking on the Arctic Slope of Alaska, this issue paper 
examines the implications of oil field activities for caribou and their habitat. 

2 Alaska Department of Fish and Game, 1300 College Road, Fairbanks, Alaska 99701, U.S.A. 



RH: CARIBOU AND PETROLEUM DEVELOPMENT 

I. -ISSUE: 

Intensive petroleum-relzted development on Alaska's Arctic Slope i s  

n o t  always compatible with the habi tat  requirements of barren-ground 

caribou (Rangifer tarandus g ran t i ) .  Surface al terat ion can r e su l t  in 

- .  ' 	displacement of caribou from previously occupied components of range. 

Although, t o  da te ,  losses  of habi tat  have been localized, apparently 

with no adverse e f f e c t s  on herd productivity,  uncontrolled or  

improperly planned fu tu re  development on State  and Federal lands could 

remove large areas o f  caribou habi ta t ,  with potentially serious 

consequences t o  a l l  of the Arctic herds. Caribou represent a valuable 

recreational and subsistence resource. S ta te  and Federal 1 and 

management agencies must f u l l y  acknowledge the potential conf l i c t s  

associated w i t h  indus t r ia l  ac t iv i ty  and 'adopt conservative pol i c i e s  of 

subsurface leasing and surface development. 

I BACKGROUND : 

Virtually the en t i  r e  Arctic Slope may be considered czribou habi tat .  

The .Western Arct ic  , Teshekpuk, Central hrc t i  c ,  and Porcupine herds 

( total ing nearly 300 000 caribou) a l l  occupy t h i s  region during two or  

more phases of t h e i r  annual cycle (Hemming, 1971; Davis, 1980). 

Currently, only the Central Arctic Herd i s  in contact with intensive 



i n d u s t r i a l  a c t i v i t y .  However, cons ider ing  t h e  p o t e n t i a l  f o r  r a p i d l y  

expanding r e s o u r c e  development,  i t  i s  conce ivable  t h a t  a l l  f o u r  herds A 

will be a f f e c t e d  simul taneous ly  on var ious  p o r t i o n s  of t h e i r  

r e s p e c t i v e  ranges.  Primary concerns a r e  based on s t u d i e s  i n  t h e  

Cent ra l  A r c t i c  r e g i o n ,  o t h e r  r e p o r t s  on car ibou  behav io r ,  n u t r i t i o n a l  

r equ i r emen t s ,  and t h e o r e t i c a l  cons ide ra t ions  r ega rd ing  t h e  va1 ue of 

v a r i o u s  h a b i t a t s .  

P a r t u r i e n t  and pos tpar tum car ibou  accompanied by c a l v e s  appear  t o  be 


genera l ly-  i n t o l e r a n t  of s t r e s s f u l  surroundings and seek a r e a s  of 


l i t t l e  o r  no d i s t u r b a n c e .  In f a c t ,  i n t e n s i v e  o i l  f i e l d  development may 


r e s u l t  i n  v i  r t u a l  abandonment of a r eas  p rev ious ly  occupied dur ing  


' ca lv ing .  Such d i sp l acemen t  apparent ly  has occurred  i n  response t o  


i n d u s t r i a l  growth n e a r  Prudhoe Bay (Cameron, e t  a l .  1979; Cameron and 


Whjt ten,  1980; Smith and Cameron, 1983). Numerous o t h e r  r e p o r t s  c i t e  . 


t h e  he ightened  s e n s i t i v i t y  of female car ibou immediately be fo re ,  


du r ing ,  and  fo l lowing  p a r t u r i t i o n  (de Vos, 1960; Len t ,  1964, 1966a; 


Kel s a l l  , 1968; Bergerud,  1974; Roby, 1978). 


The p o s s i b l e  consequences of d i sp l ac ing  fernal e ca r ibou  from p r e f e r r e d  


ca lv ing  a r e a s  have been t h e  s u b j e c t  of c o n s i d e r a b l e  deba te  and 


s p e c u l a t i o n .  A1 though t h e r e  is  no precedent  i nvo lv ing  i n d u s t r i a l  


a c t i v i t y  on c a l v i n g  grounds ,  var ious  concerns r ega rd ing  inc reased  


neonatal  m o r t a l i t y  have a f i r m  bas i s  i n  e v o l u t i o n a r y  theory .  From a 




natural select ion point of view, i t  ?s i l l og ica l  t h a t  female caribou 

i n  re1 a t ive ly  poor cond-i t ion would undertake ear ly spring migration to  

such areas i f  no net advantage were t o  be realized. Early snow melt, 

advanced emergence of new vegetation, s ca rc i ty .o f  predators,  and/or 

proximity t o  insect r e l i e f  .habi tat  have been ci ted as advantages 

related t o  the selection and repeated use of spec i f ic  calving areas 

(Lent, 1964, 1966b; Kel s a l l  , 1963; Skoog, 1968). The calving grounds 

of a l l  four  Arctic herds are  each characterized by a t  l e a s t  two of 

these a t t r ibu tes .  

Under some circumstances, the calving environment may be crdcial t o  

calf  production and/or subsequent survival.  Thus, i f  caribou a t t a in  

maximum f a t  s tores  by f a l l  and encounter ideal winter conditions, use 

of suboptimal calving habi tat  may be l i t t l e  more than an 

inconvenience. However, given nutyient def iciencies  i n  summer or 

during a  winter of heavy snowfall, surviving female Ranqifer enter  the 

spring season i n  poor condition (Cameron and Luick, 1972; Dauphine, 

1976), y e t  a re  faced with the s t resses  of l a t e  pregnancy, par tur i t ion,  

and lac ta t ion .  Loss of access t o  favorable calving areas might then 

be catastrophic to  calving caribou, t h e i r  offspring (Mil ler ,  l974a), 

and, ult imately,  t o  the herd i t s e l f .  . Displacement t o  an area of 

abundant predators would have more dire^ lr, and potent ia l ly  more 

severe, consequences. Considering the fundamental importance of the 

calving process i t s e l f  and the d i s t inc t ive  physical charac ter i s t ics  of 
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tradi t i  on21 calving grounds, f r ee  access of parturient caribou t o  

these areas should be maintained t o  the grea tes t  extent possible. 

Avoidance of intensively developed areas by cows and calves also 

extends through the summer months. Calf percentages observed from 

road systems within the  Prudhoe Bay Complex and the Trans-Alaska 

Pipe1 ine (TAP) Corridor have been substantial  ly  1 ower than comparabl e 

,regional values determined by aer i  a1 survey' (~ameron e t  a1., 1979; 

Cameron and Whitten, 1980, 1982). Again, such displacement may be a 

matter for  concern, depending on t h e  s i t e  and character of the area in 

question. Postpartum female caribou, i n  par t icu lar ,  must consume 

adequate amounts of high-qua1 i  ty  forage t o  replenish body reserves and 

t o  meet the increased metabol i c  demands of 1 actation (White and Luick, 

1976; Luick e t  a l . ,  1980; Kuropat and  Bryant, 1980). Similarly, 

calves must maximize forage intake d u r i n g  t h i s  period; adequate sumer  

growth i s  c r i t i c a l  t o  subsequent survival (Haukio ja  and  Salovaara, 

Insects are a strong force in the summer- ecology of caribou. Daily 

movements are closely related t o  the emergence and ac t iv i ty  of 

mosqui tos and Oestri d f l  i e s  (Curatol o,  1975; Roby , 1978). Insect 

act ivi ty varies d i r e c t l y  with temperature and inversely w i t h  wind 

velocity (White e t  a1 ., 1975). On warm, calm days Central Arctic 

caribou move rapidly t o  coastal sand dunes, r ive r  del tas ,  and offshore 



islands; t yp ica l ly ,  such areas are sparsely vegetated and exposed t o  

cool breezes. With an abatement of insect a t tack ,  caribou d r i f t  

inland. Thus, o sc i l l a to ry  movements occur between coastal habi tat  and 

'inland feeding s i t e s  (White e t  a l . ,  1975; Cameron and Mhitten, 1982). 

The Teshekpuk Herd responds similarly t o  insect  harassment, occupying 

areas near the barren beaches of Harrison Bay ( P .  Reynolds, unpubl. 

observ.). The Western Arctic Herd, however, u t i l i z e s  primarily 

-	 .- a l t i t ud ina l  r e l i e f  areas i n  t h e  western f o o t h i l l s  of the Brooks Range 

(Skoog , 1968; 3 .  Davis, unpubl . observ. ). Porcupine Herd caribou 

combine coastal -inland osc i l la t ions  with a1 t i  tudinal movements during 

postcalving migrations between Alaska 2nd the Yukon Terr i tory (Whitten 

and Cameron, unpubl . observ. ). 

Despite topographic differences i n  insect r e l i e f  hab i t a t ,  use of such 

areas i s  cons is ten t ly  beneficial .  The ecological s t ra tegy  i s  maximum 

intake of the highest qual i ty  forage avai lable  and minimum expenditure 

of energy. Apparently the energy cost of moving t o  insect  re1 ief  

habi tat ,  where forage may be less  abundant, i s  more t h a n  o f f se t  by the 

energy savings associated with reduced insect  harassment (White e t  -
a l . ,  1981); a decline in  insect  ac t iv i ty  i s  accompanied by a prompt-
return t o  	grazing areas (Cameron and Whitten, 1982). 

Considered coll ec t ive ly  , 'caribou summer movements and the re1 ated 

changes i n  habi ta t  use ( R o ~ Y ,  1978) are closely 1inked t o  forage 



preference (Skogland, 1980; White --e t  a l . ,  1981) and, ult imately,  t o  

the success of summer growth and fattening (Reimers, 1972; Dauphine, 

1976). The nut r i t iona l  s t a tus  of caribou entering the f a l l  season 

may, under some circumstances, be an important 'determinant of 

overwinter survival (White -- 1981). In addition, females in e t  a l . ,  

poor condition tend t o  be characterized by low reproductive 

performance (Dauphin&, 1976; Parker, 1981; E. Reimers, unpubl .). 
Therefore, preserving f r e e  movements of caribou between-the various 

components of summer range i s  highly desirable.  As insect  r e l i e f  

, s i t e s ,  coas ta l  de l t a s  warrant special a t tent ion because of t h e i r  

limited s i ze  and occurrence. 

Displacement of cows and calves by industr ia l  ac t iv i ty  a l so  occurs in 

f a l l  (Cameron and Whi t t e n  , 1980, unpubl .) , and simi 1ar problems during 

winter and ea r ly  spring a re  possible. However, these conf l ic t s  a re  

ostensibly l e s s  important than those on calving and summer habi ta t s ,  

principally because options f o r  sui table  winter ranges a re  generally 

numerous; indeed, caribou winter dis t r ibut ion i t s e l f  i s  extremely 

variable. Neverthe1 ess  , petrol eum'or other resource development, if 

of suf f ic ien t  overall  magnitude, could reduce the usable amount of any 

seasonal hab i t a t  below the minimum required to  support a  given caribou 

herd. 

Regardless of seasonal differences in the nature o r  level of conf l i c t  

with industr ia l  a c t i v i t y ,  concerns f o r  the future s t a tus  o f  caribou on 



t h e  A r c t i c  S lope  a r e  based on one fundamental assumption: access  t o  

va r ious  h a b i t a t s  has surv iva l  va lue  t o  c a r i b o u .  T r a d i t i o n a l  rnovemnts 

and o v e r a l l  p a t t e r n s  of range occupancy a r e  c o n s i s t e n t  wi th  forage  

phenology and a v a i l a b i l i t y  (Kle in ,  1970; Chapin -- 1975; White -e t  a l . ,  e t  

a l . ,  1981; Whitten and Cameron, 1980) ,  and a r e  s u s t a i n e d  f u r t h e r  by-
dominant i n d i v i d u a l s  and soc i a l  f a c i  1  i t a t i o n  (Espmark, 1970; Mi l l e r  -e t  

a1 ., 1972; K l  e i  n  , 1980). The phases of  t h e  car ibou  annual c y c l e ,  and-
t h e  s p e c i f i c  concerns app l i cab le  t o  e a c h ,  canno t  be viewed i n  

i s o l a t i o n ,  b u t  r a t h e r  a s  an i n t e r d e p e n d e n t  sequence o f  events .  

S u b s t a n t i a l  pe r tu rba t ion  of one phase w i l l  1  i k e l y  r e s u l t  i n  reduced 

success  o f  ano the r .  

Numerous r e p o r t s  have d e a l t  wi th  t h e  r e s p o n s e s  of car ibou  t o  man-made 

l i n e a r  s t r u c t u r e s  (Child,  1974, 1975; M i l l e r  -- 1972; Banf ie ld ,  e t  a l . ,  

1974; Hanson, 1981; Johnson and Todd, l 9 7 7 ) ,  sensory  d i s t u r b a n c e s  

(de Vos, 1960; Lent,  1964, 1966a; Bergerud ,  1974; Calef e t  --a1 1976;9 

M i l l e r  and Gunn, 1979; Hore j s i ,  1981) ,  and v a r i o u s  combinations o f  . 

st imul  i  t h a t  t y p i f y  p e t r o l  eum-re1 a t e d  devel  opment (Kl e i  n, 1971, 1980; 

M i l l e r ,  1974b; Cameron -e t  --1979; K e l s a l l  a1 and Klein,  1979; Cameron 

and Whi t t en ,  1980; Khi t ten  and Cameron, 1982) .  Desp i t e  t h e s e  and a 

p l e t h o r a  o f  unpublished s t u d i e s ,  a n a l y s e s  and l i t e r a t u r e  reviews,  our 

unders tanding  of  caribou d i s tu rbance  b e h a v i o r  remains 1 a r g e l y  

incomplete .  However, some genera l  c r i t e r i a  f o r  pipe1 i n e  d e s i g n ,  

s p e c i a l  c r o s s i n g  s t r u c t u r e s ,  and seasona l  d i s t u r b a n c e  l i m i t a t i o n s  have 



been devel oped and are  routinely recommended f o r  incorporation in to  

various permit s t ipula t ions .  Several additional studies are now in 

progress, and the r e su l t s  should enable a refinement of the current 

guidelines. 

Although s i  te-specif ic  conf l ic t s  can be m i  t igated to  a certain degree, 

concerns involving the cumulative e f f e c t s  of large-scale surface 

.development have not been addressed. Unfortunately, combinations of 

physical a n d  sensory disturbance a r e  extremely d i f f i cu l t  t o  quantify, 

and, consequently, there  i s  not y e t  a rat ional  basis f o r  specifying 

the precise nature and 1 eve1 of regional development permi ss i  bl e 

within caribou range. 

Major o i l f i e l d s  are  among the principal threa ts  t o  caribou hab i t a t . .  

Within these compl exes the proximity of processing centers, camps, and  

support f a c i l i t i e s  may be extremely important i n  terms of disturbance 

effect ;  t h a t  i s ,  whether caribou perceive various o i l  f i e l d  components 

a s  separate e n t i t i e s  o r  a s  related s t ruc tu res  which together 

consti tute a single 1 arger stimulus. Certainly,  connecting roads, 

pipelines, and associated t r a f f i c  would fu r the r  intensify the 

disturbance effect .  On a regional leve l ,  proximate complexes with 

connecting transportation networks may preclude or  reduce caribou 

. 	occupancy o f ,  or movements through, large areas of otherwise usable 

habitat. In the extreme case,  special  use areas (e.g., calving 



grounds, insec t  re1 ief  habi ta t )  might be l o s t ,  effect ively reducing 

carrying capacity of the range. 

Retaining adequate s i ze  and diversi ty  of caribou habi tat  i s  the most 

important goal. Acceptable productivity of the Central Arctic herd 

(Whi t t e n  and Cameron, l983), despite 1 ocal d i  spl acement, suggests tha t  

sui table  a l t e r n a t e  habi tats  remain. Preserving such options, both 

local ly  and regionally,  i s  essential  t o  the continued well-being of 

th is  as well as the  other Arctic herds. 

111. C U R R E N T  SITUATION: 

A t  present, only Sta te  lands in the mid-Beaufort region are  affected 

by petroleum development. Virtually a l l  subsurface r ights  between the 

Colville and Canning Rivers, south t o  about 69*'401N l a t i t u d e ,  have 

been leased o r  a re  scheduled t o  be leased within the next 4 years. 

This cons t i tu tes  a band of the Arctic Coastal Plain approximately 

150 km long and 80-100 km i n  w i d t h .  Until recently,  major development 

has occurred only between the Kuparuk and Sagavanirktok Rivers, from 

the coast1 ine  inland t o  Deadhorse airport .  This Prudhoe Bay 

Industrial Complex (PBC) l i e s  within the  Prudhoe Bay Production U n i t  

(PEU). The complex i s  the s i t e  of intensive a c t i v i t y  and cons is t s  of 

a maze of roads, several support/processing f a c i l i t i e s ,  a complex of 

above-ground pi pel i nes , two major a i  rports , and numerous pr ivate  



b 


businesses. West of the  Kuparuk River, widespread const ruct ion i s  

underway i n  ARCO'  s three-phase Kuparuk Devel opment Area ( K D A )  ; Phase I  

production commenced i n  ea r ly  1982. 

There a r e  a number of imminent development scenarios on the  cen t ra l  

Arctic Slope. W i t h i n  t he  PBU, ARCO's  o i l  f i e l d  network has expanded 

across t he  west channel of t he  Sagavanirktok River, and SOHIO's 

production f a c i l i t i e s  now extend west of the  Kuparuk River. In 

addi t ion,  SOHIO/EXXON1s man-made i s l ands  off  the Sagavanirktok Delta 

are  rapidly  approaching the  production phase. Farther t o  t he  e a s t ,  

ARCO, SOHIO, E X X O N ,  Chevron, Mobi 1 , and She1 1 a r e  a c t i ve ly  engaged i n  

explorat ion.  Development of EXXON's Point  Thomson f i e l d  i s  

an t i c i  pated. 

Impending development west of t he  Kuparuk River includes  major 


expansion of KDA production f a c i l i t i e s ,  smaller  SOHIO and Mobil 


. pro jec t s ,  and a separa te  CONOCO u n i t  a t  Milne Point.  As a f u r t h e r  

complication, KDA expansion w i  11 include construction of a l a rge  

a i r p o r t ,  a new dock a t  Oliktok Point ,  and a North Slope Borough 

" indus t r i a l  park." Eventual development of offshore rese rves  w i l l  

contr ibute  f u r t h e r  t o  the  expanding i n f r a s t ruc tu r e  onshore, with a 

corresponding inc rease  in  the  l eve l  of associa ted a c t i v i t y .  In 

summary, i t  appears 1i  kely t h a t  regional pet,roleurn development w i l l  



continue t o  expand a n d  in tens i fy ,  encompassing the majority of 

existing a n d  proposed State lease t r a c t s ,  some 1.4 mill ion h a .  

Consi derabl e petrol eum devel opment on adjacent Federal 1a n d s  a1 so 

appears probable. National Petroleum Reserve-A1 as ka ( N P R - A )  1 ease 

sales i n  1982 consisted of 400 000 ha of subsurface rights.  An 

additional 800 000 ha will be offered f o r  sale annually. Within the 

Central Arctic Management Area (CANA) 1 mill ion ha or more wii 1 be 

available f o r  leasing in the near future.  The Federal mandate t o  

explore the coastal  portion of the Arctic National Wildlife Refuge 

(ANWR) may ultimately open an additional 650 000 ha to  development. 

If a l l  lands iden t i f i ed  as having o i l  a n d  gas potential are  eventually 

developed, approximately 12.5 million ha, nearly 60% of the Arctic 

Slope, would be involved. A1 though simultaneous exploitation of such 

a vast area is improbable, i t  i s  unreal i s t i c  t o  presuae t h a t  the  

dis tr ibut ion,  in t ens i ty ,  and timing of future surface development will  

be for tui tously i n  harmony w i t h  caribou. 

To some extent ,,1 ack of developrnent foresight i s  a ref lect ion of 

1 imi ted geotechni cal data and economic unknowns. Prel iminary 

exploratory data are  neither en t i  rely conclusive nor adequate f o r  

meaningful projections; detai led seismic testing a n d  confirmation 

dri 11 i ng a re  required to  del ineate, a n d  characterize each reservoir .  



Ul timztely , crude oi 1  prices , which are notoriously variable,  d i c t a t e  

the feasibi 1  i  ty  of developing a  given reserve. 

Because of these uncer ta in t ies ,  exploration and production have often 

occurred simultaneously in  adjacent areas ,  each proceeding 

independently. Hence, the  o i l  f i e ld  complex near Prudhoe Bay has 

emerged as a seemingly haphazard matrix of roads, pipelines,  and 

. ,  - .. . . . . 	 f a c i l i t i e s .  Access i s  frequently redundant, production 1 ines pose 

physical impediments t o  caribou movement, and  suppor t  and production 

ac t iv i t i e s  have not been consolidated and centralized. Widespread 

disturbance within the  PBC has resulted in losses of caribou habi tat  

(Smith and Cameron, 1983). Future planning and coordination must deal 

more ef fec t ive ly  with a l l  aspects of development, from leasing t o  

termination. 

Many of the undesirable e f f ec t s  of industr ia l  ac t iv i ty  can be 

successfully m i  t i  gated. Others c lear ly cannot. Direct harassment 

(e.g., he1 icopter  overfl  igh ts ,  ATV a c t i v i t y )  can presumably be 

minimized through appropriate regulations, s t ipula t ions ,  and company 

operating pol i c i e s .  Similar ly,  improved pipe1 ine design will 

hopefully minimize physical impediments t o  caribou movement. In 

contrast ,  there  i s  l i t t l e  control over the character of an emerging 

o i l f i e ld  complex in terms of access/transport routes, construction 

ac t iv i ty ,  t r a f f i c ,  and the  designlplacement of various f a c i l i t i e s .  



Most importantly, experience suggests tha t  s t r a t e g i c  planning a t  the 

regional level will be extremely d i f f i c u l t ,  as inadequate coordination 

ex i s t s  between S ta t e ,  Federal , and private landowners. In real i  ty ,  

s i t e - spec i f i c  r e s t r i c t ions  are  of limited value i f  development i s  not 
' 

planned in a  regional context. Nevertheless, un t i l  a comprehensive 

land use plan i s  established and implemented through the leasing 

process, the cond,uct of individual developments should conti nue to  be 

modified, as necessary, t o  minimize local conf l i c t s  with caribou. 

Through continued s tudies  of the disturbance behavior and habi tat  

requirements of caribou, as well as improved planning e f f o r t s ,  perhaps 

caribou can be protected i n  a  manner tha t  i s  consis tent  with 

orderly--and economical l y  sound-devel opment of A1 aska' s  petroleum 

resources. 

IV. RECOMMENDATIONS 

The Department of Fish and Game should: 

Final ize  management plans fo r  the various a r c t i c  caribou 

herds; establ ish minimum population s i zes  and use 

p r i o r i t i e s .  


I n i t i a t e  programs of habitat  assessment and i n  so d o i n g  


es tabl ish broad development c r i t e r i a  f o r  various important, 

sens i t ive ,  and c r i t i c a l  habitats.  



C. 	 Encourage land managers t o  conduct comprehensive surface  

planning f o r  t h e i r  lands on t he  Arc t i c  slope and t o  do so i n  

a coordinated manner. 

D. 	 Establish a  Memorandum of Understanding with the Alaska 

Department of Natural Resources, and seek Cooperative 

Agreements w i t h  t h e  U.S. Fish and Wildl i fe  Service, the  

Bureau of Land Management, t h e  U.S. Geological Survey, and 
- .. -

t h e  North Slope Borough. Such interagency agreements 

should: 
. . 

1. 	 acknowledge t h e  necess i ty  f o r  a  cooperative approach t o  

land use t h a t  w i l l  maintain an adequate caribou 

popul a t ion  and y e t  permit o rder ly  development of 

petrol  eum resources.  

2, 	 provide f o r  t h e  be s t  poss ib le  de f i n i t i on  of the  

loca t ion ,  s i z e ,  and c h a r a c t e r i s t i c s  of petroleum 

rese rvo i r s  p r i o r  t o  l eas ing .  

3.  	 provide f o r  a multi-agency review process f o r  t r a c t  

nomination, considering:  

a. 	 t h e  r e l a t i v e  value of each a rea  as caribou hab i t a t  

and t h e  a v a i l a b i l i t y  of s u i t a b l e  a l t e rna t e  

hab i t a t s ;  
/ 

b ,  	 p ro jec t ions  of t he  s i z e  and i n t ens i t y  of re la ted  

sur face  development, . probable t ranspor ta t ion 



routes ,  and estimated requirements for  

extraction/processing f a c i l i t i e s ;  and 

c. 	 the  proximity to  existing proposed 

i ndustriallurban development, and the probable 

scope of regional devel opment . 
4. 	 es t ab l i sh  and implement a  s t r a t eg ic  leasing plan tha t  

wil l  ensure the continued ava i l ab i l i t y  of adequate 

c r i t i c a l  , a1 ternate ,  and to ta l  caribou habi tat  on 

S t a t e ,  Federal , and private lands. 

5. 	 require  industry t o  formulate a surface uni t  plan tha t  

i s  coincident with, a n d  approved as par t  o f ,  the 

subsurface production uni t  agreement; development 

standards would be specified f o r  each surface unit .  

6. 	 es t ab l i sh  a  mechanism t o  expedite decisions,  technical 

i n p u t ,  revision of development standards,  and conf l ic t  

resolution. 

7.  	 provide f o r  long-term support of relevant research on 

the ,d is turbance  behavior and habi ta t  requirements o f  

caribou so tha t  mitigation measures can be effect ive.  



A number of individuals  reviewed prel iminary draf t s  of t h i s  manuscript 

during the lengthy process of securing i t s  acceptance as an o f f i c i a l  
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Smith, R. 0. Skoog, G. N. Bos, R. J .  Sornerville, R. A. Hinman, and 
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