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that will be directly affected by the proposed action, and 

to make an adequate number of copies of the assessment 

report available in a timely manner.

Unfortunately, a series of citizens' lawsuits proved 

necessary during the assessment process to assure that the law 

was followed. Furthermore, citizen monitoring of government 

activities was required as well to learn of industry activities 

taking place on the Arctic Refuge. And, despite the magnitude 

of resources at stake and the seriousness of the consequence:-, of 

the decision on people both in Alaska and throughout the natron, 

the Department of the Interior chose not to make this report 

available to the public. Then, after being placed under court 

order to do so, the Department abbreviated the comment period to 

60 days over the Christmas holiday period. This is not the way 

a democracy like ours works best.

In addition to Audubon's long history of involvement ir 

wildlife conservation, another major priority goal of the 

Society is to "promote national strategies for energy 

development and use, stressing conservation and renewable energy 

resources." In an effort to achieve this goal, we have 

developed an "Audubon Energy Plan" with input from energy 

experts in industry, government and the academic community.

This was done in the realization that energy is a major factor 

in determining the quality of human life. It furthers the 

production of goods and services, but its production and use can 

seriously impact the quality of the environment.

The Audubon Energy Plan is a practical, step-by-step 

alternative to the Administration's energy policy of exploiting 

the last remaining wilderness lands in the United States. It 

shows that proper planning and policy development at the federal 

level will enable the United States to produce more goods and 

services while actually improving the environment. The



environmental pay-off will be cleaner air, purer water, and less 

pressure to exploit wilderness lands and wildlife habitat such 

as that in the Arctic Refuge.

True, Audubon's Energy Plan requires the introduction of 

regulatory measures that correct imperfections in the 

marketplace, such as efficiency standards for home appliances 

and fuel economy standards for automobiles. Such reliance in 

our Plan on modest measures to promote cost-effective 

conservation stands in contrast to the approach taken by the 

Administration, which holds that conservation should be left 

solely to the marketplace, no matter how far economists tell us 

individual markets are operating from the cost minimum, no 

matter how much energy is being wasted as a result. When this 

blindspot toward energy conservation is combined with the 

Administration's skepticism towards environmental protection, it 

is perhaps not surprising that the Administration makes drilling 

in wilderness areas one of the pillars of its energy policy.

Fortunately, tho. recent, bipartisan show of support in 

Congress for appliance efficiency standards indicates that the 

Administration is out of touch with the country when it comes to 

tolerance of modest conservation|regulations. We are confident 

that a Presidential veto of the appliance bill in the upcoming 

session will be overridden by Congress. We are also confident 

that, when the choice is clearly put, Congress will decide to 

enact additional conservation legislation in order to preserve 

our national treasures such as the Arctic Refuge (as well as to 

save consumers money.)

In the meantime, and as long as this Administration 

refuses to take reasonable administrative and legislative action 

to promote cost-effective energy conservation, we will have no 

choice but to oppose attempts to open the Arctic Refuge to oil 

and gas development. Audubon has worked hard, particularly at
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the state level, to get appliance efficiency standards enacted. 

In New York, we initiated the process ti.ut led Governor Cuomo to 

introduce a tough efficiency standards bill last year. 

Massachusetts Audubon pxayed a similar role in getting a bill 

introduced (and par ad) in Massachusetts. Audubon members are 

well aware that preservation of wildlife and protection of the 

human environment requires wise husbanding of our energy 

resources.

Audubon continues to be actively involved in efforts to 

develop a long-range "Comprehensive Conservation Plan" for the 

Arctic Refuge. However, we have not been party to any actions 

that would preempt a thorough review of the mandated resource 

assessment report for the refuge's coastal plain, waiting to 

judge the report on its merits, waiting to see if there were a 

few key areas in which exploration could be allowed without 

risking serious interference with wildlife and wilderness 

resources. Instead of a complete and objective report with 

viable management options, we find the assessment report biased, 

contradictory, and lacking essential information. The only 

possible excuse for this is that Interior must not really be 

serious, but is floating a totally unreasonable position in the 

hopes of maximizing its bargaining power in Congress. If so, 

the tactic is likely to backfire by completely alienating those 

organizations willing to keep an open mind regarding multiple 

resource values on the coastal plain. Certainly, this has been 

the effect on the National Audubon Society.

The major undiscovered deposits of oil and gas on federal 

land holdings are thought to lie off the coast of the lower 48 

states and Alaska. Thus, in the next two decades, as known 

onshore reserves are depleted, offshore development will become 

more important. Relatively little offshore land is currently 

off-limits to eneigy development. Most of these deposits will 

eventually be tapped.



The fact that all federal lands have not yet been leased 

does not mean that development is proceeding too slowly. These 

leases will be much more valuable ten to twenty years fro- now. 

If the government were to lease all these lands at once, it 

would derive an unfair economic return for the taxpayers.

Judged in this context, the Reagan Administration is 

making a serious mistake in rushing to lease virtually the 

entire U.S. Outer Continental Shelf (OCS)— almost a billion 

acres— and onshore prospects as well. The practice of offering 

tens of millions of acres of public lands each year at a time 

when oil prices are depressed raises very serious questions 

about whether the entire federal leasing program is amounting to

a giveaway to the oil industry.

By flooding the market with lease offerings, it is clear 

that the Administration is helping to drive the price of leases 

down, thereby providing the oil industry with an opportunity to 

lease large acreages at bargain-basement prices. Evidence of 

this downward pressure on lease prices in overwhelming:

* The average bid per acre under the Reagan Administration’s 

5-year program has been less than half that under the 

Carter program ($1,092 per acre versus $2,381 per acre), 

(Washington Post, November 8, 1983.) Before Interior went 

to area-wide leasing in 1982, the average price per acre 

for OCS lease bids in Alaska was $2,794. After area-wide

leasing was initiated, OCS lease sales in Alaska netted an

average of only $1,229/acre, (OCS Report, MMS 86-0067, 

September 1986.)

* The General Accounting Office (GAO) found that the number 

of bids per tract declined from of 2.44 to 1.65 under the 

area-wide program.
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* GAO estimated that "the federal government received about 

$7 billion (or a discounted value of $5.4 billion in 1984 

dollars) less than it would have received if the same 

acreage were under the tr,ct selection program," (GAO 

Report, RCED-85-66, 1985, p.i.v.)

* Even the industry recognizes the lease price depression 

caused by area-wide leasing— the Oil and Gas Journal 

reports that "offshore producers agree that acreage costs 

on area-wide lease sales are lower than under the previous 

nominated tract concept because more acreage is offered at 

one time." (Washington Post, November 8, 1983 )

Aside from the economic arguments against leasing so much 

so fast when oil prices are depressed, there is a compelling 

conservation argument. Huge lease offerings involving tens of 

millions of acres make it impossible to do meaningful 

environmental impact analyses. Additionally, they make it 

extremely difficult for states like Alaska to conduct rational 

development planning.

In Alaska, less than 6 percent of oil resources are 

estimated to Jlie beneath designated or potential wilderness 

lands, including those in the Arctic National Wildlife Refuge. 

Clearly, Congress and the federal government have made sure that 

lands with the vast majority of highest potential for oil and 

gas have been excluded from consideration as potential 

wilderness.

Nationwide, relatively little oil and gas is estimated to 

lie under wilderness lands. When this country was first settled 

by Europeans, 100 percent of the land area corresponding to the 

contiguous 48 states was wilderness and teeming with wildlife. 

The unrestrained pressure of civilization has steadily eroded 

wilderness areas to a small percentage of the total— 4 percent
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in the lower 48 states. To those who assign value to 

wilderness, it is incomprehensible that anyone would object to 

protecting the nation's last remaining fragments. Unless the 

nation maintains the sanctity of designated and potential 

wilderness areas, even that small percentage will disappear.

There will always be proposals to use wilderness and 

critical habitats for other purposes, particularly energy and 

mineral development. But little wilderness will be left if the 

engineers are allowed to scour the land for the next thirty 

years and beyond— building new roads and drill sites, returning 

for a closer look each time the price of energy or minerals 

jumps, and returning whenever a new technology allowing recovery 

of formerly inaccessible resources is developed.

The National Audubon Society believes that a nation like 

ours with a 200-year history should look at the wilderness 

preservation issue in a time f :ame that spans hundreds of years 

rather than decades. Only with such perspective can the nation 

pass on to succeeding generations the wilderness resources that 

are still intact.

The fact is that wilderness such as that on the Arctic 

Refuge coastal plain serves a variety of valuable, noncommercial 

uses: fish and wildlife habitat, watershed protection,

scientific study, fishing, hunting, camping, hiking, and most 

other forms of dispersed, low density outdoor recreation. Such 

wilderness lands offer also the spiritual lift of peaceful, 

truly natural settings.

Although not every oil industry organization takes the 

limited view on wilderness protection espoused by such 

organizations as the American Petroleum Institute, there is 

obviously a clash in values between advocates of exploitation 

and those whose favor preservation— a dispute that must
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continuously be settled through the political process. The 

Audubon Energy Plan has been developed with this dispute in 

mind. The Plan demonstrates that there are practical 

alternatives to exploiting the last of our wilderness areas.

The United States can leave wilderness alone and still solve its 

oil import problem. The total amount of oil and gas under 

wilderness lands is too small to justify the abandonment of the 

nation's remaining wilderness heritage.

Under the Audubon Energy Plan, the mean risked estimate of 

1.6 billion barrels of oil and the 1.6 billion barrel equivalent 

of natural gas estimated to lie under land already legally 

designated as wilderness would remain underground forever. The 

same would be true for the 2.3 billion barrels of oil and the 

2.5 billion barrel equivalent of natural gas estimated to lie 

under wilderness land that has yet to be formally designated as 

wilderness, (A. Stege and J. Beyea, "Oil and Gas Resources on 

Special Federal Lands: Wilderness and Wildlife Refuges," Annual 

Review of Energy, Vol. 11, 1986, pp. 143-161.) Because 

wilderness land would never be exploited under the Audubon Plan, 

there would be no need for exploration.

The estimates for oil in wilderness lands given above 

assume a mean risked estimate of 600 million recoverable barrels 

of oil for the Arctic Refuge. In contrast, the Draft Coastal 

Plain Resource Assessment mentions a figure of 3.2 billion 

barrels, without clearly specifying whether or not the estimate 

is "risked." (We suspect it is not.) Clarification on this 

point is needed from Interior. If the 3.2 billion figure is 

risked, that is, already incorporates the risk of finding no oil 

(81%), Interior would be claiming that there are 2.6 billion 

more barrels of oil likely to be found in wilderness lands than 

in the estimates we have been using. Nevertheless, even an 

additional 2.6 billion barrels would ,iot change the fact that a 

very small percentage of U.S. oil is in potential and designated
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wilderness lands. The percentage of U.S. oil resources on these 

lands would rice from 3.5% to 5.8%.

Certainly, any exploration that mav eventually be 

permitted on these areas should be made by nonintrusive methods, 

such as satellite survey. Nonintrusive methods are currently 

inadequate for confirming existing Interior estimates, but the 

situation will no doubt change in the future. Fifty years from 

now, technologies for identifying natural resources will have 

surpassed the crude methods available to energy companies 

today. With such a small percentage of U.S. land remaining as 

wilderness, it would seem wise for the nation to be patient in 

confirming Interior's estimates.

As has been indicated, the National Audubon Society is not 

blindly opposed to resource extraction on public lands. We 

expect that more than 95 percent of oil and gas resources on 

federal lands will eventually be tapped. The Society stands 

ready to work with oil and gas companies to help them develop 

environmentally sound methods of exploration and extraction that 

are suitable for the great percentage of land, both public and 

private, on which such activities need not be prohibited 

completely. Audubon will continue to insist, however, that 

exploitation of resources on public lands be carried out 

Cc^refully in a manner that protects the environment and 

wildlife. Audubon will continue to oppose oil and gas 

exploration in any situation where government agencies or energy 

companies move hastily, without fully assessing the 

environmental and economic effects of activities or providing 

adequate safeguards for their implementation. This appears to 

be one of those cases.

It is argued by industry that the coastal plain of the 

Arctic Refuge must be leased now because it will take at least 

fifteen years to develop any oil fields discovered there. It
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must be remembered that following discovery of oil at Prudhoe 

Bay in 1968, oil was flowing through the 800-mile-long Trans 

Alaska Pipeline (TAPS) by June of 1977, a period of only 9 

years. All that would be needed should oil production be 

permitted on the Arctic Refuge would be a 100 to 150-mile-long 

pipeline spur (at maximum) to tie into TAPS. Our guess is that 

industry could bring an oilfield on line in the refuge within 5 

years should it someday prove in the national interest to do so.

It is an illusion to believe that leasing on the coastal 

plain of the Arctic Refuge will solve the economic problems of 

the North. After all, its whole purpose is to deliver northern 

oil to homes and industries in the South— or perhaps the 

Orient. Indeed, rather than solving the North's economic 

problems, it may accentuate them. For evidence of this, we need 

look no further than the situation in Alaska today. With the 

Trans Alaska Pipeline carrying oil at near full capacity, the 

state is going through one of the most serious economic 

recessions in its history.

The situation on the Arctic Refuge obviously calls for 

bold and courageous political leadership at both the state and

national levels. For politicians to be holding out the promise
I

that yet another great oil bonanza lies beneath the Arctic 

tundra just waiting to be exploited only postpones the day when 

all Americans must begin to live within their means by 

implementing cost-effective conservation measures.

On page 6 of its assessment report, Interior states:

"Oil and gas development will result in widespread, 

long-term changes in wildlife habitats, wilderness 

environment, and Native community activities. Changes 

could include displacement and reduction in the Porcupine 

caribou herd."
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We agree, and therefore do not believe the long-term 

conservation, economic, or national security interests of the 

United States will be served by recommending that such 

sacrifices be made on the finest Arctic wildlife and wilderness 

sanctuary in the world at a time of a world oversupply of oil, 

and with hundreds of millions of acres of other federal and 

state lands available for exploration.

It has been said by many that we are now at our Last 

Frontier in Alaska. This has different meaning to different 

people. To some it offers opportunity for resource development 

and the ^obs and material benefits delivered. To others, it is 

wildlife and wildland spectacles which constitute a heritage to 

be preserved for generations of Americans. The decisions we 

make on the Arctic Refuge therefore are not simply about oil 

fields and caribou herds. They are decisions that strike to our 

very deepest concerns as a nation.

The National Audubon Society feels the Department of the 

Interior is making a serious mistake in recommending that the 

coastal plainof the Arctic Refuge be opened to ill leasing.

The facts convince us that America can achieve energy security 

without exploiting the last great arctic coastal wilderness in 

the United States.

We believe that U.S. Senators Howard Metzenbaum and Paul 

Tsongas were right when in the 1979 debate on the Alaska Lands 

Act they stated:

"It appears as if the "forbidden fruit" syndrome is 

operating with regard to the Arctic National Wildlife 

Range. Regardless of how bitter that fruit may be, there 

are some oil and gas companies which will want to invade 

this last stretch of north slope arctic land unimpacted by 

man. What the Congress does with regard to this fragile



area will be an indication of how wisely we are going to 

conserve the nation's natural resources in the future. We 

can afford to make this Range the "last place to go" in 

the search for energy and we should. We urge the Sen?*-' 
to study the arguments on both sides of this issue, for we 

believe strongly that aside from high emotions which have 

surrounded the debate on this issue, the facts support 

protection for the Range at this time..." (Report of the 

Committee on Energy and Natural Resources, United States 

Senate, No. 96-413, November 14, 1979, page 421.)

The National Audubon Society therefore strongly opposes 

leasing of the coastal plain for oil and gas development at this 

time, and recommends that the U.S. Fish and Wildlife Service be 

directed to manage the entire Arctic Refuge consistent with the 

conservation purposes for which it was established.

Your consideration of our comments and recommendations is 

greatly appreciated.
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BASIS .OF IMPACT ASSESSMENT!

2-MILE EXCLUSION AROUND ALL ROADS, FACILITIES, 
ETC.

USED TO CALCULATE 'HABITAT LOSS'

'HABITAT LOSS' USED TO PREDICT 20-40% POPULATION 
DECREASE.

WHAULS— BASI.S „QE.. 2-rMILE EXCLUSION?

STUDY BY DAU AND CAMERON (ADF&G) IN MILNE POINT 
AREA

•4 YEARS BEFORE ROAD (19/8-1981)

4 YEARS AFTER ROAD (1982-1985)

FWS MISINTERPRETED POINT AT WHICH LINES CROSSED 
G*5KM^2 MILE) AS EXCLUSION DISTANCE (FIG. 1)
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F igu re  J. Graphs f rom Dau and Cameron ( 1 9 8 5 )  showing r e l a t i o n s h i p  between 
the  square  r o o t  o f  the  d e n s i t y  o f  c a r ib ou  t o  d i s t a n c e  f rom the  road le ad ing  
t o  the  Mi lne P o in t  o i l f i e l d .  Data f r om 1978 -1981  were c o l l e c t e d  p r i o r  to  
c o n s t r u c t i o n  o f  the  r oad ;  da ta  f rom 1 982 -1 985  were c o l l e c t e d  a f t e r  th e  road 
had been b u i l t .  Note t h a t  the da ta  p o in t s  ihown a r e  squa re  r o o t s  o f  the  
f o u r - y e a r  means. Va lues f o r  i n d i v i d u a l  y ea r s  have no t  been made a v a i l a b l e  
by the  au tho r s  and c on sequen t l y ,  the  annual v a r i a b i l i t y  i s  unknown.



THE MILNE POINT ROAD/CARIBQU STUDY

- PLOTTED DENSITY OF CALVING CARIBOU BEFORE AND 
AFTER ROAD (FIG. 1)

- USED SQUARE ROOT TRANSFORMED DATA

- APPEARS THAT DENSITY WAS SAME THROUGHOUT AREA 
EVEN BEFORE ROAD (1978-1981)

- APPEARS THAT AFTER ROAD CONSTRUCTION (1982-1985) 
DENSITY WAS LOW NEAR ROAD, HIGH AWAY FROM ROAD

- ANNUAL DIFFERENCES IN TOTAL CARIBOU NUMBERS NOT 
SHOWN

- ANNUAL DIFFERENCES IN SNOW AND WEATHER CONDITIONS 
NOT REPORTED

- AUTHORS DID NOT CLAIM EXCLUSION NEAR ROAD

- FWS MISAPPLIED STUDY



RE-EXAMINATION OF MILNE POINT STUDY

PLOTTED DENSITY OF CALVING CARIBOU BEFORE AND 
AFT'̂ r ROAD (FIG. 2)

DATA NOT TRANSFORMED

RESULTS:

1. INCREASING DENSITY OF CARIBOU AWAY FROM 
ROADWAY BEFORE A M  AFTER ROAD CONSTRUCTION 
TO DISTANCE OF 3KM (2 MI)

2. HIGHER DENSITY 3-6 KM (2-4 MI) AFTER ROAD 
THAN BEFORE

3. ABOUT 2X AS MANY CARIBOU IN STUDY AREA AFTER 
ROAD THAN BEFORE

STATISTICALLY EXAMINED (WITH THE AUTHORS) DATA AT 
EACH DISTANCE INTERVAL BEFORE AND AFTER R^AP 
CONSTRUCTION

RESULTS:

1. STATISTICALLY SIGNIFICANT DIFFERENCES (P< 
0.05) IDENTIFIED IN THE 0-1 KM AND 5-6 KM 
INTERVALS

2. NO STATISTICALLY SIGNIFICANT DIFFERENCES IN 
THE 1-2 KM, 2-3 KM, 3-4 KM AND 4-5 KM 
INTERVALS



Figu re  2 .  A r e p l o t t i n g  o f  the  da ta  in F igu re  1 t o  show approx imate a c t u a l  
v a l u e s .  Because the  au tho r s  have no t  made the o r i g i n a l  data a v a i l a b l e ,  
va lues  were ob ta ined by read ing the  square  r o o t s  in F igu re  1 and squa r ing  
them. Shown a re  the  f o u r - y e a r  means; v a r i a n ce s  a re  no t  known. [Note added 
in p r o o f :  R. Cameron, A laska Department o f  F i sh  and Game, has p rov ided the  
ac tu a l  f o u r - y e a r  means. They a r e  not s i g n i f i c a n t l y  d i f f e r e n t  f rom those  
shown in F igu re  2 . ]



CONCLUSIONS

NO 2-MILE EXCLUSION ZONE

PARTIAL AVOIDANCE WITHIN 0-1 KM OF ROAD; NOT COMPLETE 
DISPLACEMENT

NO EVIDENCE THAT SMALL AMOUNT OF DISPLACEMENT IS 
HARMFUL TO CARIBOU

DISTURBANCE CAN BE MINIMIZED BY REGULATING OPERATIONS 
WHEN CARIBOU ARE PRESENT



The following information is exerpted from "Comments of the Standard Oil 
Company on the Draft Legislative Environmental Impact Statement for the 
Arctic National Wildlife Refuge, Alaska, Coastal Plain Resource Assessment" 
dated 6 February 1987.

G .  R e s p o n s e  o f  c a r i b o u  t o  o i l f i e l d  d e v e l o p m e n t

The draft report's analysis of potential effects of development on calving 
caribou are based primarily on conclusions attributed to a study comparing 
densities of caribou cows and calves before and after construction of an 
oilfield road on the Arctic Coastal Plain: "Dau and Cameron (1985), in what 
may be the most systematic study of caribou displacement by oil development, 
reported that maternal groups showed measurable declines in habitat use 
within approximately 2 miles on either side of the Milne Point road in the 
central Alaskan arctic" (p. 107, col. 2, par. 2). However, examination of
the cited paper shows that Dau and Cameron (1985) did not refer to decreased 
habitat use within 2 miles of the Milne Point road, and that their study is 
so confounded by uncontrolled variables that it is quite impossible to make 
any conclusive interpretation of their results.

Figure 5 presents graphs from the Dau and Cameron paper showing the
relationship between the square root of the density of all caribou and also 
of calves only, and distance from the road. The data points shown are the 
means of four years; no information about year-to-year variability is 
given. The data were collected by helicopter surveys conducted during the 
four years prior to road construction (1978-1981) and the four years 
following road construction (1982-1985). The intent, of course, was that 
the first four years' data would serve as a control against which to compare 
caribou distribution after the road was in place and development had begun.

Use of the square root transformation and of calculated regression lines 
(Fig. 5) gives the impression that caribou density was evenly distributed 
within 6 km of the alignment prior to construction of the road, but 
afterwards was low near the road and high away from it. If we take the 
graphs in Fig. 5 at face value, an effect relating to the presence of the 
road appears to continue out to at least 6 km. However, removing the square 
root transformation gives quite a different picture (Fig. 6). Examination 
of the non-transformed data leads to four observations:

1. In both four-year periods, the data from 1-3 km show the same
trend, i.e. increasing density away from the road alignment. The 
fact that this trend existed both before and after the road was 
constructed suggests that some other factor (e.g., topography) may 
have influenced the distribution of caribou.

2. The densities shown for the 1-3 km interval are the four-year
means; no information on year-to-year variability is given. 
Assuming that there was a normal amount of variability, it is 
almost certain that the data from both four-year periods overlap 
and are not statistically different.

3. The real differences in the data sets appear to be in the 4-6 km
interval.
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c o n s t r u c t i o n  o f  the  r o ad ;  d a ta  f rom 1 982 -1 985  were c o l l e c t e d  a f t e r  the  road; 
had been b u i l t .  Note t h a t  the data p o in t s  shown a r e  squa re  r o o t s  o f  the* 
f o u r - y e a r  means. Va lues  f o r  i n d i v i d u a l  y ea r s  have no t  been made a va i l ab l e^  
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F igu re  6 .  A r e p l o t t i n g  o f  the data in F igu re  5 to  show app ro x ima te  a c t u a l  
v a l u e s .  Because the au tho r s  have no t  made the o r i g i n a l  da ta  a v a i l a b l e ,  
v a lu e s  were ob ta ined by r ead ing  the  squa re  r o o t s  in F i g u re  5 and squ a r in g  
them. Shown a re  the f o u r - y e a r  means; v a r i a n c e s  a re  not known. [Note  added 
in  p r o o f :  R. Cameron, A laska Department  o f  F i sh  and Game, has p r o v id ed  the 
a c t u a l  f o u r - y e a r  means. They a r e  no t  s i g n i f i c a n t l y  d i f f e r e n t  f r om th o se  
shown in F igu re  6 . )



4. From inspection of the curves, it is apparent that there were 
roughly twice as many caribou in the study area (i.e., the 1-6 km 
zone) following road construction than before.

Finally there are two other factors that confound interpretation of the Dau 
and Cameron (1985) data. The authors apparently assumed that the density of 
calving caribou would be the same in both four-year periods. This implies 
an assumption on their part that 1) the population was constant in size, 2) 
that the distribution was essentially the same, and 3) that snowmelt and 
weather conditions were practically identical. In fact, the Central Arctic 
herd roughly trebled (i.e., from 5,000 to 15,000) in size during the period 
over which the study took place, and snowmelt and weather conditions 
differed between years, as did the distribution of calving caribou.

What explains the pattern seen in Figure 6? It is impossible to know. Dau 
and Cameron's (1985) study is too unclear to permit a conclusion to be
drawn, and there is no scientific basis to conclude from their study that 
any displacement of caribou resulted from the road and associated activity. 
If the numbers out to 6 km are compared, it is clear that there were about
twice as many caribou in the area after the road was constructed than there
were before. Clearly, it is inappropriate for the draft report to base
predictions of potential caribou displacement from the "core calving area" 
on the Dau and Cameron study.

During the period 1981-1986 surveys of the calving distribution of the 
Central Arctic Herd have been conducted (RRCS, 1985; R.M. Jakimchuk 1986, 
pers. comm.). Figure 7 shows areas of major usuage by calving caribou. It 
is clear that although calving densities may be lower immediately adjacent 
to areas of active oilfield operations, caribou continue to calve in the 
region where they have traditionally done so.

The most important point is that whatever the exact response of the Central 
Arctic Herd to oilfield activities, the herd has grown rapidly. Clearly, 
and contrary to may earlier predictions, whatever the effect of oilfield 
activities on individual caribou, there have been no detectable 
population-level effects. The herd has more than quadrupled in size since 
development began in the early 1970s. Nor is this situation unique:
several other herds are thriving in the presence of considerable human 
activity (Bergerud et al. 1984). The only effect of human activity that has 
clearly been capable of seriously lowering caribou numbers is direct
mortality from excessive hunting.

[It should be recognized that traffic in the 1002 area will be appropriately 
controlled during periods when calving animals are present near oilfield 
developments, and that construction will be timed to avoid periods when 
calving and post-calving caribou are present.]

[NOTE: On 13 February 1987, a meeting of Petroleum Industry and Alaska
Department of Fish and Game biologists was held to analyse further the data
collected by Dau and Cameron (1985). A t-test applied to the data at
various distance intervals away from the road showed statistically 
significant (p < 0.05) differences in the 0-1 km and 5-6 km intervals; 
differences in the other intervals were not statistically significant. 

(Note added February 18, 1987))
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Figure 7. Locations of areas of major calving activity of the Central Arctic Herd, 1981-1986. Note the I presence of calving caribou within the general area of the Prudhoe Bay, Kuparuk, and Milne Point 
oilfields. The Prudhoe Bay Oilfield has never been known to be used often by calving caribou, even prior 
to development. (Based on data provided by RRCS (1985) and Jakimchuk 1986, pers. conm.].



National Audubon Society
ALASKA  REG IONA L  OFF ICE308 G STREET, SUITE217. ANCHORAGE, ALASKA 99501 (907)276-7034

January 23, 1987

Ned Farquhar
c/o Representative Sam Cotten 
Pouch V
Juneau, AK 99811 

Dear Ned:

It was nice to talk with you on the phone yesterday. As promised, 
I have enclosed the following information on the Arctic National 
Wildlife Refuge for you:

1) A copy of Dave Cline's testimony for National Audubon Society 
on the "1002" Report for the Arctic NWR;

2) A copy of the The Audubon Energy Plan; and

3) A review of legal issues arising from the Audubon Energy Plan 
in the Columbia Journal of Environmental Law.

I hope these documents are helpful. Should you have any questions 
regarding the enclosed information, don't hesitate to contact me.

Sincerely,

Barbara A. Johnson 
Regional Representative

A M ER ICA N S  C O M M IT TE D  TO CONSERVAT ION



i ANWR: MORE THAN AN ALASKA ISSUE:

S A P C  l a u n c h e s  i n f o r m a t i o n  p r o g r a m
SAPC employees 
testify at ANWR 
public'hearings
Ed. Note: This year Congress Is ex­
pected to decide on whether the 
Arctic Coastal Plain of the Arctic 
National Wildlife Refuge (ANWR) 
will be opened to oil nnd gas explo­
ration. The draft 1002h report re­
leased last November recommended 
that the area be opened for explora­
tion. based upon the fact It contains 
large structures which geologists 
say could contain the most signifi­
cant hydrocarbon reserves In the 
US. At public hearings In Anchor­
age January 5th. SAPC employees, 
were among the many Individuals 
who testified In favor of opening the 
coastal plain to exploration and de­
velopment. Following the public 
hearing and comment period, 
which will end January 23. the Sec­
retary of Interior Is expected to rec­
ommend to Congress that the Ref­
uge be opened to full oil and gas 
leasing. However, the question of 
whether to permit exploration In 
this small portion of northeastern 
Alaska is perceived by some In a 
narrow sense—that ANWR is on Is­
sue cf concern to Alaska s residents 
and the petroleum Industry. Late 
last year Standard Alaska Produc­
tion Co. (SAPC1 launched an Infor­
mation c -npelgn to Inform lower 
48 businessmen and lawmakers 
how important the domestic petro­
leum Industry is to the national 
economy, and ultimately. US. secu­
rity: The following text contains ex­
cerpts from that Information pro­
gram. as well as comments by 
SAPC President C ecil's N. Nelson 
and others Involved In the program.

Energy security —  a 
national concern

Development of Alaska's arctic 
over the past 10 years has brought 
more than $30 billion In business to 
all 50 states, providing major bene­
fits to thousands of U.S. firms. 
Standard Alaska Production Com­
pany (SAPC) Itself has spent S15 bll-11 D a o r lU o o  »<o»n l o p —«««»»»
gan In 1974.

These and other expenditures re­
lated to Alaska petroleum develop­
ment have served to develop 20 per­
cent of America's domestic 
petroleum production—oil which 
presently comes from the North 
Slope of Alaska. The nearly flve bil­
lion b a iT e l s  produced from Alaska's 
Prudhoe Boy field over the post 10

BftTTl's iliiwi— n .l Bt i e m t b n  Mirt Tlslwi ■— ir n i|  ir— j-IB. ml.iil S l i i l .  imuiliijii.. 
wfco caadllad at the AXWR poblie Smring tn Aadxnf* Judmtt S. Tha nujority cf t e a k  
w y  fc— lb« ^MbUe Isiwrad npMlsg tlw p»i«ul ptoin o l  ABWaicrofl » » l| u  iM.tnt

rable to Prudhoe Bay and Kuparuk 
River fields.

In the draft 1002h assessment 
prepared late last year, seven differ­
ent geological "plays" or regions of 
promising geology, were Identified— 
each with characteristics favorable 
for oil and gas. ln-placc resource po­
tentials were calculated: There Is a 
95 percent chance of at least 4.S bil­
lion barrels of ln-place oil and a five 
percent chance of ln-place oil re­
sources of 29.4 billion barrels.

If commer 1a1 discoveries are made 
In ANWR's coastal plain—an area 
which represen is lees than eight per­
cent of the area's 19 million acres, or. 
half of the land area of the State of 
Washington—(he Infrastructure built 
to accommodate one or more oilfields 
could also support exploration and 
development In other areas, such as 
offshore slate and federal acreage to 
the north of the coastal plain and 
also. State land to the east of Prudhoe 
but west of ANWR.

(continued on page 2)

years has reduced the cost of foreign 
Imports by more than $130 billion.

The United State's dependence on 
foreign oil Is quickly Increasing. 1b- 
day we Import more than one-third 
of our supply, and by the year 2000. 
could be Importing as much as two- 
thirds. Our economy and national 
security mandate that we not allow 
ourselves to become more depen­
dent on unreliable foreign suppliers. 
The Middle East, one of our prlncl-

lesa other domesdc reserves are de­
veloped. we are certain to become 
Increasingly dependent on foreign 
suppliers.

ANWR: W hat Is Its 
petroleum  potential?

The geology of the two largest 
producing oilfields In North Amer­
ica—Prudhoe and Kuparuk—Is es­
sentially the same as that which un­
derlies the coastal plain of ANWR.

“D e v e l o p m e n t  o f  A l a s k a ’s  a r c t i c  

o v e r  t h e  p a s t  1 0  y e a r s  h a s  

b r o u g h t  m o r e  t h a n  $ 3 0  b i l l i o n  in 

b u s i n e s s  t o  all 5 0  st a t e s . . .”

pal suppliers. Is no more stable to­
day than It was In 1973 or 1979 
when we suffered devastating short­
ages.

serves and production capacity are 
dwindling. Alaska's 20 percent con­
tribution to domestic oil production 
will begin to fall In the next flve 
years as Prudhoe Bay production 
declines. By the year 2000. produc­
tion bom all Alaska arctic oil fields 
will have declined from the current 
level of 1.8 million barrels per day to 
about €00.000 barrels per day. Un-

This fact, together with the evi­
dence of numerous oil seeps and 
other favorable conditions, largely 
explains the opinion that the 
cecotal plain of ANV.T ropre»uio> 
the greatest unexplored oil resource 
area In North America.

The Marsh Creek anticline, an ex­
tremely large geological structure, 
has long been recognized from sur­
face features and outcrops. In addi­
tion. recently acquired geophysical 
data confirm the existence of other 
potential oll-bearlng structu res 
which may contain reserves compa­

Endicott m odules 
ahead  of schedu le

By the end of 1986 const - j- 
tion of the large oilfield modules 
for Standard Alaska's Endicott 
Project were 85 percent complete 
and ahead of schedule at New 
Iberia, La.

About 900 contract and Stand­
ard Oil Production Company em­
ployees are on location, working 
to complete five major modules, 
plus additional equipm ent 
housed In smaller modules and 
open skid bases.

Construction status on the in­
dividual modules:

■  Power Genera tlon/Con„-ol 
Module.......................   .92%

■ Utilities and Chemical stor­
age.................................... 87%

■  Phase Separation and 
NGL..................................87%

■ Seawater and Produced Wa­
ter .................................... 83%

■ Gas Compression 78%

Early this coming summer the 
completed modules and other 
equipment totaling 22.000 tons 
will be transported to Alaska's 
North Slope on four barges, 
which will be pulled by large, 
ocean-going tugs. The sealift Is 
expected to arrive at Endicott In 
late July.

iasMsik s-,.. ..T.l.-ITt jn-T-'V ,.



A N W R :  m o r e  t h a n  a n  A l a s k a n  i s s u e  ( c o n t i n u e d  f r o m  p a y *  1 )

N o r t h  S l o p e  A l a s k a  
O i l  D e v e l o p m e n t  D o l l a r s  S p e n t  i n  t h e  U . S .  
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America needs 
Joba— economic ac tirlty

Development on the coastal plain 
of ANWR w ill gen erne economic ac­
tivity and Joba In eve ry  State. If  a 
m ajor discovery Is made on the 
coastal plain , billions of dollars w ill 
be spent to construct and operate oil 
Held facilities. This spending w ill In­
volve the manufacturing, construc­
tion. transportation and service sec­
tors. and indirect spinoffs in local 
areas. Some other Important facts:

•  The US. tanker Qeet is predomi­
nantly employed to transport 
North Slope ol£ Unless new sup­
plies of petroleum are developed, 
those tankers w ill be retired and 
their crews terminated.

•  Imported o il accounts for more 
than one-third of the US. trade 
deficit ($53 billion In 1984). We 
can reduce this substantially and 
enhance our trade opportunities 
by developing domestic resources 
w ithin the coastal p lain area.

•  A recent study by Battellc/DRI de­
termined that oil and gas develop­
ment on ANWR could increase the 
US. Gross National Product (GNP) 
by one percent and create more 
than a m illion new Jobs around 
the nation.

Environm enta l in teg rity—  
development footprint

Every significant species on the 
coastal plain has thrived alongside 20 
years of o il exploration and produc­
tion on the North Slope of Alaska and 
In northern Canaria. Caribou and a 
variety of Important, bird Ufa coexist 
with oil development at nearby Prud­
hoe Boy. The Central Arctic caribou 
herd which Inhabits the Prudhoe Qeld 
during part of the year has mare than 
quadrupled in  size since oil produc­
tion began in  1977.1\so other major 
North Slope caribou hods— the West­
ern Arctic herd and the Ftarcupine 
Herd, to the eatt. are also Licreaslng 
In size, and are expected to soon

reach historical high levels. Extensive 
biological studies In northern Alaska 
and Canada have shown that wolf pre­
dation and hunting not oilfield devel­
opment. haa the greatest Impacts on 
caribou populations.

Through the use of modem tech­
nology and development techniques. 
Impact on permafrost, tundra vegeta­
tion and water quality can be m in i­
m al. The government and o il indus­
try have spent tens of m illions of 
dollars learning how to operate In the 
arctic w ithout ru in ing esthetic or 
habitat values. A little known fact Is 
Just how small an area oil-related fa­
cilities occupy. For example, duting 
the debate In the late 1960s on 
whether to allow construction of the 
trans Alaska pipeline, the newspaper 
b'.irr-phn»«e was "pipeline bisecting 
Alaska.” Maps with the "Une" from 
Prudhoe in Valdez made the pipeline 
appear unnaturally wide, as If It cov­
ered a large area of Alaska. In fact 
the 800-mlle-long pipeline right-of- 
way from Prudhoe Bay to Valdez oc­
cupies less than 14 square miles!

On the North Slope, the Prudhoe 
Bay un it Involves about 242.000 
acres of leased acreage. The Kuparuk 
R lw r u n it which many geologists

believe co be more typical of what 
m ight be found in ANWR. covers 
about 150.000 acres of leased land. 
But In both these huge oilfields, and 
the smaller Milne Point field, to the 
north, only 8.000 acres are actually 
occupied by production pads, roads, 
pipelines or other facilities.

By the time any discoveries In the 
coastal plain are developed, optimisti­
cally by the year 2000. technological 
progress within the Industry w ill a l­

low development co occur using even 
less space, through new directional 
drilling techniques and smaller, more 
compact field production faculties.

Alaaka wilderness inventory
Alaska has more than 50 m illion 

acres of cougresalonally designated 
wilderness lands, which comprise 
about 15 percent of the state. Alaska 
also has 70 m illion acres of other Na­
tional WUdllfe Refuges and National 
Parks. Eight m illion acres, or 44 per­
cent of the 19-mllllnn-acre Arctic Na­
tional W ildlife Refuge, has already 
been designated wilderness.

"Opponents of ANWR develop­
ment have Introduced house B ill 
4922 which calls for a wilderness 
designation of ANWR's coastal 
plain." ccmmeca Georgs ff. Nrlsctr, 
SAPC President. "Such a law would 
forever prevent o il and gas activity m 
this vital area.

"We have the new State adm inis­
tration and legislature behind us on 
the ANWR Issue.” Nelson adds, "but 
we must continue to make contact 
w ith lower 48 Congressmen and Sen­
ators. State governors and adm in la- 
nations, as well as business leaders. 
We need to make a concerted effort to

show the nation that exploration of 
ANWR's coastal p lain Is not sim ply a 
State or regional Issue or an o il In­
dustry Issue. We need to convey to 
the 100th Congress that ANWR Is 
also a national Issue which could 
have far-reaching Implications for our 
country's economy and national se­
curity."

During November and early De­
cember. SAPC mailed nearly 2.500 
ANWR Information packets to busi­
nessmen and lawmakers In the lower 
48. The cover letters for each of the 
packets described the specific eco­
nomic benefits Alaska petroleum de­
velopment has provided that particu­
lar state.

"It's Impressive enough that petro­
leum revenues have been providing 
about 85 percent of Alaska's In­
come," commented George Nelson. 
"But the widespread Impact of Alas­
ka's o il Industry really stitles home 
when you consider billions of dollars 
which have gone to State and local 
economies In the lower 48. not to 
mention, federal taxes."

SAPC's Roger Herrera, who has 
recently been m aking presentations 
on ANWR to various groups In the 
lower 48. says that educating the na­
tion on the strategic Importance of

ANWR w ill be a difficult Job.
"The arctic coastal plain Is a long 

ways from where most people live." 
says Herrera. "As In the D-2 land bat­
tle In the 1970s. Congressmen who 
haven't been co the arctic can't con­
ceptualize ten thousand acres— let 
alone the 1.5 m illio n  acres they 
would designate wilderness under 
House BUI 4922. They have no frame 
of reference In discussing such huge 
chunks of land—or In  the case of the 
coastal p la in— how relatively Uttfe 
area the o il Industry Is considering 
for exploration.

"The upcoming debates on ANWR 
w ill often take emotional tacks com­
pletely outside the realm of logic and 
fact." Herrera continues. " If we can 
keep the dialogues on a steady, logi­
cal course, and stick to the facts. I 
think Congress wlU agree that It Is in 
the nation’s best Interest to allow ex­
ploration and development In the 
coastal p la in— that the petroleum In­
dustry is capable of operating in  this 
area without adversely effecting the 
environment"

Ed. Note; Intercom will closely follow 
upcoming ANWR debates and dia­
logues. and will occasionally feature 
special Interviews on the subject

CENTRAL. ARCTIC CARIBOU - Stan oU prbdactloo t >gan DR the North Slap* elmeet ■ decade i|s, the population of the Central Arctic cariboo hard, which now Bashers a boot 18.000, baa men than quadrupled. Tha other two mala north Slope cariboo heeds. the motors Arctic herd and Peers piae Herd, ato slso raaehlaf historical hlfh lassie.

D e v e l o p m e n t  c n  t h e  C o a s t a l  p l a i n  

o f  A N W R  will g e n e r a t e  e c o n o m i c  

a c t i v i t y  a n d  j o b s  in e v e r y  s t a t e .
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United States Department of the Interior

FISH AND  W ILDL IFE  SERVICE  
1011 E. TUDOR RD.

AN CH O RA G E ,  ALASKA 99503 2  19$7

I N REPLY REFER  TO:

PSS/PL-0673S

Dear P a rtic ip an t:
As you are aware, the Fish and Wildlife Service is preparing a comprehensive 
conservation plan (CCP) for the Arctic National Wildlife Refuge. We are going 
to be holding several public workshops on management alternatives for the 
Arctic Refuge, exclusive of the "1002” coastal plain area. (The question of 
oil and gas leasing in the 1002 area is being addressed in a separate report, 
now being prepared for Congress.) We want to invice you to participate in the 
planning workshops to assist us in identifying the range of alternatives for 
managing the fish and wildlife resources and uses of the refuge.

Two workshops are scheduled for Fairbanks and Anchorage:

FAIRBANKS: 1-4:30 p.m. and 7:00 p.m.
Tuesday, January 20, 1987
Federal Building & U.S. Courthouse
Room 314
101 12th Avenue

ANCHORAGE: 1:30-4:30 p.m. and 7 p.m. 
Thursday, January 22, 1987 
U.S. Fish & Wildlife Service 
Regional Office, 1st floor 
conference room 
1110 E. Tudor Road

As a result of these workshops and other deliberations, several alternatives 
will be presented in the draft comprehensive conservation plan for the Arctic 
National Wildlife Refuge.

A workbook is enclosed for your use. It is intended to be used in conjunction 
with presentations on refuge resource values and uses at the workshops. The 
workbook includes all of the alternatives we so far have considered. Space is 
also left for you to develop your own altemative(s). If you can attend the 
workshops, please bring the workbook with you. If you cannot attend, mail
your comments on the alternatives in the workbook, or any new alternatives you
want to see considered, to us by February 9, 1987.

We hope that you will join us at the workshops so that we may benefit from
your knowledge and insights on the Arctic Refuge. Questions regarding the 
workshops may be directed to Norman Olson, in Anchorage at 786-3393, and Doug 
Fruge, in Fairbanks at 456-0250.

Sincerely,

Norman Olson 
Planning Team Leader
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W h y  p l a n ?

The Arccic National. Wildlife-Range was established by Public Land Order 2214 
in 1960, for the purpose of preserving the areas unique wildlife, wilderness, 
and recreational values. This order culminated extensive efforts begun over a 
decade earlier to preserve a portion of the Brooks Range and arctic Alaska's 
great wilderness values. Congress established the Arctic National Wildlife 
Refuge— enlarging the original Arctic Range and creating the Arctic Wilderness 
area— with the passage of the Alaska National . iterest Lands Conservation Act 
of 1980 (ANILCA).

In the Act Congress instructed the U.S. Fish and Wildlife Service to develop a 
land use plan, called a comprehensive conservation plan, for the new refuge. 
The pLan will tell how the Service intends to'achieve the purposes for which 
the refuge was originally established and subsequently enlarged. In addition 
to the original purpose of the Arctic Range, the Act identifies the following 
primary purposes for the new refuge:

1. To conserve fish and wildlife populations and habitats in their 
natural diversity.

2. To fulfill international treaty obligations of the United States with
respect to fish and wildlife and their habitats.

3. To provide opportunities for continued subsistence uses by local
residents.

4. To ensure water quality and necessary water quantity within the
refuge.

W h a t  l a n d s  a r e  a f f e c t e d ?

The plan will make decisions about management of all public lands that are 
part of Che Arctic National Wildlife Refuge, exclusive of the "1002" coastal 
plain area. The future management of the "1002" area is currently being 
addressed in a separate report and recommendation on oil and gas leasing co 
Congress. This report also addresses oil and gas exploration and development 
on privace lands at Kaktovik, which are subject to Section 22(g) of the Alaska 
Native Claims Settlement Act. The plan will not apply to any other state or 
private lands within the refuge, including vilLage and regional corporation 
lands and individual allotments.
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W h a t  will t h e  p l a n  d o ?

The plan is intended to show how the U.S. Fish and WiLdlife Service wilL 
manage the refuge to protect its resources and the values of the Lands. It 
will:

1. Identify and describe wildlife populations, habitats and other 
special values of the refuge.

2. Designate areas within the refuge according to their most important 
resources, value0 and uses.

3. Specify which uses, activities and developments can be allowed in 
each area while protecting resources.

The plan will also include a wilderness review, which evaluates the 
suitability of lands for wilderness designation under each of the management 
alternatives. Depending upon which alternative is subsequently selected by 
the Service as its preferred alternative, the plan may recommend additional 
areas for inclusion in the National Wilderness Preservation System.

Finally, the plan will establish corridor boundaries for the Ivishak and Wind 
rivers, two of the refuge's three wild rivers in the National Wild and Scenic 
River System. The third river— the Sheenjek— will not require the 
establishment of a corridor as it is located within the Arctic Wilderness area.

H o w  will t h e  p l a n  b e  p r e p a r e d ?

The staff of the Arctic National Wildlife Refuge in Fairbanks and a planning 
team from the U.S. Fish and Wildlife Service office in Anchorage will be 
responsible for developing the plan. Throughout the planning effort the 
Service will be seeking participation from individuals, villages, native 
organizations, federal, state, and local government agencies and other 
interest groups concerned with the future of the area.

To complete the plan with the most efficient use of money and manpower 
available to us, the Service has scheduled some of the most important steps in 
the planning process. The schedule could change as a result of future limits 
on funding, the size of the workforce, or other unforeseen circumstances such 
as new information gathered as we learn more about the area. What follows is 
our best estimate of the steps that will be taken to develop the plan:



1. Information is collected and anaLyzed— January 1986 to November 1986. 
Information about natural resources and land uses was gathered and 
analyzed. Public, meetings were held in February, March.and April 1986 to 
learn the concerns and issues that citizens want the plan to address.

2. Alternatives are developed— November 1986 to February 1987. Several 
different management options are developed as possible ways of dealing 
with the issues. As part of the process, workshops will be held with the 
public to seek comments and recommendations.

3. A draft plan is written— February 1987 to September 1987. The
alternatives are evaluated to see which one does the best job of meeting
refuge purposes and resolving issues. A draft plan discussing these 
alternatives is written.

4. Public review— September 1987 to November 1987. The draft plan is 
distributed to the public. Public meetings are held to learn what changes 
may be needed to better resolve issues.

5. A final plan is written— December 1987 to May 1988. The draft plan is
revised based on comments received from the public. The final plan is 
distributed to the public and is adopted to become a guideline for 
managing the Arctic National Wildlife Refuge.

H o w  c a n  y o u  g e t  i n v o l v e d ?

The U.S. Fish and Wildlife Service wants to hear your ideas about the planning 
needs for the Arctic National Wildlife Refuge, and we hope you will encourage 
other members of your community to participate in the planning effort. At 
various stages in the process, planning team members and refuge employees will 
be holding public meetings and visiting with local residents in villages near 
the refuge. Public meetings also will be held in Fairbanks and Anchorage. 
Other meetings '-/ill be scheduled to hear comments from leaders of Native 
organizations, representatives of state, local, and other federal agencies, 
members of conservation and sportsmens groups, industry officials, and others 
who may be concerned about the refuge.

To make sure that your ideas are heard, watch for posters, newspaper ads, and
other announcements telling when the planning team will be visiting in your
area. Plan to attend the public meeting in the nearest community to your
home, or visit with the planning team members individually. You may also
offer comments in person at the Arctic National Wildlife Refuge office in 
Fairbanks. If you would like to send written comments or request more 
information about refuge planning, write to:

Refuge Planning Team,
U.S. Fish and Wildlife Service,
1011 E. Tudor Road,
Anchorage, Alaska 99503.



W h a t  a r e  M a n a g e m e n t  C a t e g o r i e s ?

In developing management alternatives, management categories ranging from 
intensive management to designated wilderness have been used. A management 
category is a set of refuge management directions applied to an area— in light 
of its resource values and existing or potential uses— to facilitate 
management and accomplishment of refuge purposes. The management categories 
used to develop the preliminary management alternatives for the Arctic 
National Wildlife Refuge are:

'Intensive Management. This category is designed to accommodate economic 
development and a wide variety of resource management techniques while 
protecting refuge resource values. Natural processes may be modified and 
Che influence of human activities may be evident. Permitted management 
practices may include highly manipulative techniques, such as mechanical 
manipulation of vegetation, and construction of artificial impoundments 
and dikes. The construction of administrative sites, public use 
facilities, and transportation systems also may be permitted.

Moderate Management. This category encompasses undeveloped areas where 
habitat and public use are managed to provide varied benefits in a natural 
setting. Existing fish and wildlife populations would be maintained, 
while providing limited opportunities for economic development. Motorized 
access for traditional activities would be permitted, subject to 
reasonable regulacion.

Minimal Management. This category is intended to maintain the existing 
conditions of areas which have high fish and wildlife or ocher resource 
values. Subsistence, recreational uses, and traditional motorized access 
would continue, while economic development would not be permitted. Unlike 
designated wilderness, lands in this category could be reclassified 
administratively by the Service if it is determined Chat such a change is 
necessary or desirable. Areas proposed for designation as wilderness 
would be placed in minimal management until actually designated by 
Congress.

Wild River. The upper Sheenjek, Ivishak and Wind rivers were designated 
by Congress as wild rivers, within the Wild and Scenic River System, in 
the ANILCA. The goal of this category is to protect and enhance the 
values for which the rivers were designated, while providing for public 
recreation and resource uses that do not adversely impact those values. 
Management under this category is similar to minimal management.
Traditional motorized access, hunting, fishing, trapping are permitted. 
Economic developments generally are not permitted within the corridors.

Designated Wilderness. Refuge lands can only be included in the 
wilderness system through congressional designation. Once an area is 
designated as wilderness by Congress, activities such as mineraL and sand 
and gravel leasing, surface disturbing activities and certain motorized 
uses would be legislatively prohibited. Other activities end uses 
permitted in wilderness would be similar to those allowed in minimal 
management.



W h a t  activities a n d  u s e s  w o u l d  b e  p e r m i t t e d ?

MANAGEMENT CATEGORIES

ACTIVITIES AND USES
Intensive
Management

Moderate
Management

Minimal
Management

Wild River 
Management

Designated
Wilderness

SUBSISTENCE— hunting, fishing, 
trapping, etc. YES YES YES YES YES

CABINS— for use by local
residents for subsistence YES YES YES YES YES

ACCESS— use of snowmachines,
motorboats, and aircraft YES YES YES YES YES

RECREATION— hunting, floating,
etc. YES YES YES YES YES

PUBLIC ROADS NO NO NO NO NO

TRANSMISSION LINES/PIPELINES YES NO NO NO NO

SAND AND GRAVEL LEASING YES NO NO NO NO

COMMERCIAL TIMBER HARVEST YES YES NO NO NO

OIL AND GAS STUDIES—
surficial geology YES YES YES YES YES
geophysical testing YES YES YES YES YES
core sampling YES YES YES YES NO
3eismic activities YES YES YES YES NO

OIL AND GAS LEASING* NO NO NO NO NO

HARDROCK MINING— including 
placer mining NO NO NO NO NO

* Section 1003 of ANILCA prohibits oil and gas leasing unless authorized by an Act of Congresso

Note; Areas proposed for wilderness designation would be placed in minimal management until actually 
designated by Congress.
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D e s c r i p t i o n :

Alternative A represents the no action alternative. It reflects the way 
refuge lands are currently being managed.

Intensive Management 0 acres
Moderate Management 0 acres
Minimal Management 9,800,000 acres
Designated Wilderness 8,000,000,acres
Proposed for Wilderness Designation 0 acres

C o m m e n t s :
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Alternative B represents the maximum amount of non-wilderness refuge lands 
that would be suitable for designation as wilderness.

Intensive Management 
Moderate Management 
Minimal Management 
Designated Wilderness 
Proposed for Wilderness Designation

D e s c r i p t i o n :

0 acres 
0 acres 
0 acres 

8,000,000 acres 
9,800,000 acres

C o m m e n t s :
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D e s c r i p t i o n :

Alternative C would expand the existing Arctic Wilderness by adding the Marsch 
Creek drainage. As a result, the entire Canning River drainage located within 
the refuge would be included in the Arctic Wilderness.

Intensive Management 0 acres
Moderate Management 0 acres
Minimal Management 9,170,000 acres
Designated Wilderness 8,000,000 acres
Proposed for Wilderness Designation 630,000. acres

C o m m e n t s :
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Alternative D would expand the existing Arctic Wilderness by adding the entire 
area within the refuge west of the Canning and Chandalar rivers. As a result, 
the entire Brooks Range within the refuge would be placed in wilderness.

Intensive Management
Moderate Management
Minimal Management
Designated Wilderness
Proposed for Wilderness Designation

0 acres 
0 acres

4.570.000 acres 
8,000,000 acres
5.230.000 acres

C o m m e n t s :
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D e s c r i p t i o n :

Alternative E would expand the existing Arctic Wilderness by adding the entire 
area west of the Canning and Chandalar Rivers as well as the area lying 
between the Sheenjek and Porcupine Rivers. This would result in both the 
entire Brooks Range within the refuge and a large part of the boreal forest 
south of the Brooks Range being placed in wilderness.

Intensive Management 0 acres
Moderate Management 0 acres
Minimal Management 1,800,000 acres
Designated Wilderness 8,000,000 acres
Proposed fur Wilderness Designation 8,000 000 acres

C o m m e n t s :
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D e s c r i p t i o n :

Alternative F, like Alternative B, would place the entire non-wilderness area 
within the refuge in Wilderness. , In addition, this alternative would provide 
an additional layer of protection on refuge lands by adopting the following 
special provisions:

*
- no new administrative facilities or recreational development
- limiting the size of recreational groups
- no helicopter access
- no motorboats in high mountain lakes
- no aircraft landings on the tundra
- identifying specific aircraft landing zones
- etc.

Intensive Management 0 acres
Moderate Management 0 acres
Minimal Management 0 acres
Designated Wilderness 8,000,000 acres
Proposed for Wilderness Designation 9,800,000 acres

C o m m e n t s :
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My suggested alternative would
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T A l a s k a State Legislature

Representative Nii lo Koponen
Pouch V 

Juneau, A laska 99811 
(907) 465-4992

542 4th Avenue, Suite C 
Fairbanks, A laska 99701 

(907) 456-8161

MEMORANDUM

FEBRUARY 23,1987

TO: all legislator-

FROM: Rep. Koponen

RE: Yukon Position on ANWR

Our actions on the very important topic of oil development 
in the 1002 area of the Arctic National Wildlife Refuge 
are of international concern. It is sometimes overlooked 
that we have treaty obligations with Canada. To help 
legislators understand the perspective of our neighbors, I 
have distributed these excerpts from the journal of the 
Yukon Legislative Assembly.
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January 28, 1987 YUKON HANSARD 529

M IN IS T E R IA L  S TA TE M E N TS

«> Meeting -Mrilh the hon. Joe Clark regarding Alaskan Sale 
" 9 7 "  mad “ 1002”  Lands

Hon. M r. Penikett: I wish 10 report to the Legislature today on 
our government’s recent meeting tn Toronto with the hon. Joe 
Clark, federal Minister for External Affairs.

As you are aware, our Legislature recently expressed its concern 
on two matters of great concern to Yukoners: the Alaskan Sale 97 
lands, offering possible oil leases in an area of the Beaufort Sea 
under jurisdictional dispute: and the Sale 1002 lands offering 
possible oil leases within the Arctic National V'.ldlife Refuge in an 
area of sensitivity to the Porcupine caribou herd. Our telex to Mr. 
Clark of December 8. 1986. expressing our concern, was acknow­
ledged in a letter from Mr. Clark on December 30. inviting us to 
discuss matters further with him. This we did last Friday in 
Toronto.

Our meeting produced a better understanding between our 
governments of our respective concerns and of the importance and 
priority we attac.i to these issues.

On the Sale 97 lands, we learned from Mr. Clark that the United 
States government has put the exploration leases it intended to offer 
in the disputed area of the Beaufort Sea in escrow for an 
unspecified period of time. In effect, this indefinitely postpones the 
issuance of leases without abandoning their claim to the area under 
dispute. Mr. Clark indicated that, for the time being, this was a 
preferred position, offering the opportunity to carefully weigh 
future options for pursuing Canada's claims. Clearly, (his does not 
resolve the issue, but the decision by the United States does allow 
our governments to consider the most opportune time and method 
for advancing our interest in the area.

Mr. Clark also committed the federal government to discussions 
be'ween our governments over possible interventions on the 
Alaskan 1002 lands. Clearly, he recognizes the potential impacts 
development in the Arctic National W ildlife Refuge would have on 
the Porcupine caribou herd's calving grounds. We stressed to Mr. 
Clark our opposition to any development in the area that would 
negatively affect the herd’s population and strongly urged the 
federal government to consider a similar position. It was our 
understanding from our meeting that the federal government would 
tak; a position on the matter after our officials have the opportunity 
to meet in Ottawa next week. Subsequently, they will make a 
representation to the United States government on that develop­
ment.

In our discussions concerning an international treaty to protect the 
Porcupine caribou herd. Mr. Clark indicated his belief that a 
negotiated agreement would be preferable. Such an agreement 
would hold the same force in law without requiring further lengthy 
delays prior to congressional approval.

Both the Yukon and federal governments remain committed to the 
long-term health of the Porcupine caribou herd and the protection of

our mutual interests in the Beaufort Sea. We will continue to meet 
with one another, and with Alaskan officials, to ensure just that.
nl

M r. Phelps: The problem with this Ministerial Statement, and 
some others, makes us. on this side, wonder why news that has 
already been disseminated throughout the Yukon and the media has 
to be regurgitated here.

We are in support of the position that has been taken by this 
government on the issue of Sale 97 Lands and thw Alaskan 1002 
lands. We are pleased to see that they have had these meetings, and 
we fully support these actions With regard to the concept, a 
negotiated agreement would be preferable to trying to have a treaty 
ratified in the U.S. That is a position that we find acceptable. In 
fact, in previous years, we had active discussions with the Alaskan 
government to see whether even a lower level agreement might be 
put in place to delay a higher level agreement between the two 
nations —  that is. an agreement between the territories and Alaska, 
or even Yukon, in order to get something in place to try to protect 
the calving grounds on the Alaskan side of the border.

Once again, we support the actions taken, and we are pleased to 
see that the government does see this as a priority.

•». Speaker: This then brings us to Question Period. Are there any 
questions.’
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M IN IS T E R IA L  S T A T E M E N T S

Yukon Government Presentations to U.S. Department of 
Interior Hearings on the future of the Arctic National W ildlife 
Refuge, Coastal Plain

Hon. M r. Porter: Mr. Speaker, I am pleased to announce 

today that I have taken steps to ensure that the Yukon government, 

as well as several major interest groups, are m aking comprehensive 

presentations to the United States Government, opposing theii 

proposal to open up the heart o f the Porcupine caribou herd calving 

grounds to o il and gas development in A laska. These presentations 

represent the actions we are taking to implement the unanimous 

motion o f this House several weeks ago.

Yesterday in Anchorage, offic ia ls o f the Department o f Renew­

able Resources spoke to a number o f very serious ommissions in the 

draft environmental impact statement. The Department of Interior is 

proposing to open up a vast area on the Northern side o f the Arctic 

National W ild life  Refuge to o il and gas leases: without first

consulting C anadM B thout considering the trar.sboundary effects 

on Canada: and wrtWut looking at the total cumulative effects of all 

the developments on the caribou, polar bears, snow geese and musk 
oxen.

A presentation was also made by the Council for Yukon Indians 

and additional interventions arc being made tonight in the village of 

Katovik. Alaska by the Porcupine Caribou Management Board and 

the Band Council o f O ld C row . On Friday o f this week my Deputy 

M inister and a representative from the Executive Council Office 

w ill make a further intervention in Washington. D .C . 

i) Further to these initiatives, the federal government hopes to 

present its position on the issues to the United States Department of 

Interior at a meeting in Ottawa to be held on January 23. The 

Yukon government w ill also be represented at that meeting.

It is a little ironic and very disturbing that the US government is 

proposing to reduce protection for the w ild life  o f the Arctic Coastal 

Plain after years o f urging Canada to do a better job  of protecting 

resources on our side o f the border. N ow , we have a national park 

and a special management mechanism in place and have, in effect, 
caught up with the U .S . They seem to be headed in the opposite 

direction.

It is even more disturbing that they would write an impact 

statement that only makes passing reference to the effects in Canada 

when, in fact, several important subsistence species are involved 

and most o f the negative socio-economic effects would be 

experienced in Canada generally and by O ld Crow in particular.

The Yukon government is deeply concerned about moves toward 

o il and gas d r illin g  in Alaska that could have unfortunate and 

unnecessary long-term effects on the ab ility o f the O ld Crow people 

to harvest the Porcupine caribou herd, as they have traditionally 

harvested the herd for generations.

In light o f these circumstances, we have instructed our officials to 

make very strong statements on behalf o f our government and in the 

interests of the people o f O ld Crow and the people o f the Yukon in 

the north. Copies of the statements that were made in Anchorage 

have been tabled before the Legislature.

M r. Phelps: I would like to take this opportunity to say that I 

am . and our side is . very pleased to see these significant steps being 

taken by our government on behalf o f the O ld Crow people, the 

indigenous people o f Yukon , a ll Yukoners and a ll Canadians.

Several weeks ago, during debate o f the motion pertaining to this 

issue. I said that the protection o f our north, our sovereignty, our 

environment, our people, requires constant vigilance by the 

Government o f Yukon. I am very pleased to see that the 

government is in constant vig ilance in that respect, 

o, I want all groups including this government, to know that this 

side supports them. In particular, we support the O ld Crow Band 

Council and the people o f O ld Crow in their efforts to dissuade the 

powers that be from doing anything precipitous with regard to the 

environment on the Alaskan North Slope.

W e hope that the government w ill make known to the people in 

the United States the unanimous feelings o f the Members of this 

Legislature as expressed in debate o f Ms. Kassi's motion on the 

subject.

M r. M c L a c h lu : I wou ld h igh ly  endorse the actions o f the 

M inister and his department. However. I have a concern about the 

method of presenting our position to the United States Department 

of the Interior. M y concern is that we could greatly improve the 

impact of our position i f  wc were to be accompanied by a 

representative o f the federal government sooner rather than later 

when we meet with them this Friday.
It is essential that the U .S . government is made to recognize our 

opposition to this type o f development on the Arctic National 

W ild life  Refuge coastal p la in . In the past, 'he U .S . government 

would appear to respond only to powerful lobbying by those groups 

that oppose such a move. I f  we hope to persuade the Alaskan 

government of this most delicate refuge, we must use all o f the 

government clout available . This government must insist that the 

federal government take a very active role in supporting our 

position on this matter immediately.
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GOVERNMENT MOTIONS

Motion to Waive Standing Order 27
Hon. M r. Porter: 1 would like to request unanimous consent of 

the House to waive Standing Order 27 with respect to notice in 
order to deal with Motion 67 standing on the Order Paper.

Speaker: Is there unanimous consent?
Some Members: Agreed.
U n a n i m o u s  c o n s e n t  g r a n t e d

Motion No. 67
Speaker: It has been moved by the Government Leader
THAT the Speaker forward the following Address to the Prime 

Minister of Canada:
WHEREAS the Yukon Legislative Assembly has gone on record 

in support of the 141st Meridian as the offshore boundary between 
the Yukon and Alaska; and

WHEREAS recent initiatives by the Government of the United 
States to sell offshore petroleum exploration leases violate (his 
boundary;

THEREFORE BE IT RESOLVED TH A T this House urges the 
Government of Canada to assert Canadian sovereignty in Arctic 
waters by insisting that the Government of the United States respect 
the I4lst Meridian as the international boundary from the Beaufort 
Sea coastline to the North Pole.

Hon. M r. Penikett: Over the past several days, considerable 
attention has been given to two United States energy development 
initiatives.

As you are aware, the first concerns a proposal to open the Arctic 
National W ildlife Refuge to exploitation of oil and gas. This 
government has expressed its concern over the potential impact on 
the Porcupine caribou herd habitat by way of a motion standing in 
the name of the Member for Old Crow and passed by this House 
following an eloquent intervention by the Leader o f the Official 
Opposition on December 3. As you will recall, this motion called 
upon the Government of Canada to ensure that an international 
agreement on caribou be concluded prior to any decision being 
made with respect to industrial activity within the refuge.

The second initiative concerns the proposed sale of 8.58 million 
hectares of offshore oil and gas leases in the Beaufort and Chukchi 
Seas. Our concern with this proposed sale is twofold.

In the first instance, at least two of the proposed lease blocks 
extend eastward across the 141 st Meridian into waters claimed by 
Canada and forming part of the Yukon offshore. The United States 
has disputed Canada's claim to this part of the offshore and has 
stated that its policy is to reserve its rights in all disputed areas. 
Under this policy, leases can be sold in this territory and 
development could be approved prior to resolution of the dispute.

Despite repeated requests by the United States to begin negotia­
tions on a number of boundary disputes, and despite the motion 
passed in this House in May of this year, asking that the 
Government of Canada assert its sovereign claim to this area, the 
Minister of External Affairs has, so far. taken no action. In fact, he 
has expressly stated to his U.S. counterparts that he is not prepared 
to discuss any of Canada's boundary issues at this time, 
it There are, no doubt, many mysterious processes in the world of 
high diplomacy and there are. no doubt, many subterranean 
passages to the hearts and minds of the powers that be in Ottawz I 
must say (hat for tnose of us who are plain folk, ordinary citizens, 
even legislators in a little comer of the world like this, that we find 
Mr. Clark's attitude and the attitude of the Canadian government 
curious, given his repeated commendable statements regarding the 
assertion of Canadian sovereignty in the Arctic. I am therefore 
calling on this House to allow me to point out to Canada's Minister

of External Affairs the Yukon’s economic and environmental 
interests in the disputed area and to express our opinion that 
discussions be held immediately to confirm the 14 1 st meridian as 
the official northern boundary between the two countries.

I should also like to point out that later this week 1 will be tabling 
in this House our response to the Report of the Special Joint 
Committee on Canada's International Relations. This communica­
tion to the Minister of External Affairs reaffirms this government's 
position regarding our offshore boundary, it will further point out 
that our interest in the offshore should not be bargained away for 
any U.S. concessions during negotiations on other, more visible, 
boundary disputes.

I said that our concern with regard to the proposed offshore lease 
was twofold.

Notwithstanding our obvious interest in the boundary issue, we 
are also very concerned with the environmental implications of the 
proposed offshore development in the Beaufort.

The environmental Impact Statement prepared for the Sate 97 
lands indicates that there is an 82 percent chance of an oil spill 
greater than 1,000 barrels occurring during the expected life of the 
project. The Yukon, therefore, must obviously be concerned with 
the effect such a spill would have on the sea mammals, fish and 
birds that do not respect any boundaries and move freely from U.S. 
to Canadian waters, and that these animals are a resource upon 
which northern aboriginal people depend.

This government has therefore decided to intervene at public 
hearings into the EIS scheduled for Anchorage. Alaska later this 
month. At that time wc will make known our concerns regarding 
the environmental issues and will use the opportunity to again stress 
our objection to the sale of leases in what we profoundly believe an: 
Canadian waters.
•» It is our view that the United States has no right whatsoever to 
issue leases in Canada. I would encourage all Members of this 
House to support this motion in order that a very clear message can 
be sent to the Right Hon. Joe Clark and to the Government on this 
issue, which is of great symbolic, material, economic and 
environmental significance to the Yukon and to Canada.

M r. Phelps; I once again am pleased to stand in the House and 
support what I hope will be a unanim>* 'sly passed motion, because 
the jurisdictional problems of the Yukon and the north and indeed 
in the Beaufort Sea are problems that seem continuous. The fight 
has to be continuous. They are problems that I have long held are 
critical to (he future of Yukoners and to future generations of 
Yukoners. I honestly believe that many people do not understand 
just how beautiful that country is up there and how great the 
potential resources are, including the Porcupine canbou herd.

Over the course of the sittings that I have partaken in over the last 
year and a half. I have undertaken to put forward motions about that 
jurisdictional issue. Back on July 18. 1985. I rose on matter of 
pressing urgency to put forward a motion vis-a-vis (he dispute 
between the N W T Sind the Yukon, 2< to which territory has 
jurisdiction to (he north of the Yukon's coastline. 1 am pleased to 
say that at that time the motion, as 1 am sure this one will be, was 
passed unanimously.

Then again, in May of 1986. I was pleased to put forward a 
motion regarding the issue at hand. At that time, once again, the 
motion was passed unanimously. That motion read:

" T H A T  it is the opinion of this House that the 141st meridian 
forms the offshore boundry between the Yukon and 'he State of 
Alaska and the Beaufort Sea; and TH A T the Govemmwit of Yukon 
should urge the Government of Canada to initiate additional 
measures to assert Canadian sovereignty in Arctic waters including 
giving consideration to basing its proposed new Polar Class 8 
icebreaker at a deep water port at King Point on Yukon’s North 
coast should such a port be constructed." 
it In March. i®?* ! had the pleasure of appearing before the Special 
Joint Parliamentary Senate C om m ute us Canada's International 
Affairs. At the time of the hearings on Marun 20. I indicated our 
concern over this issue and stated that we understand that the 
United States government has indicated that it is ready to start 
negotiations with Canada to resolve boundary disputes on the west
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coast and that Canada has accepted. It has also been agreed that the 
boundary between B.C. and Washington State o ff the Strait of Juan 
de Fuca and between B.C. and Alaska off the Dickson Entrance 
will be negotiated first, leaving the Alaska and Yukon boundary on 
the Beaufort Sea to be negotiated at a future date.

Yukoners are concerned that if  this approach is taken the Beaufort 
boundary could be used as a pawn in order for Canada to achieve a 
better boundary arrangement o ff the west coast. Yukoners' fears are 
not unfounded, as our experience with Canada in negotiating a new 
Canada— U.S. Salmon Treaty has shown. I went on to state, in no 
uncertain terms, our position with regard to the issue

The point is simply that if  there is a forgotten place in the world, 
it is Yukon's north. ! f  there is a place that seems to always play 
second fiddle, it is our coastline and our resources, at least in the 
minds of others. So, it is extremely important that we continue to 
voice our concerns and to unanimously try to ensure that these 
matters will be resolved in a final way and in a manner that is 
satisfactory to Yukoners.

I would like to take the opportunity to remind Member of the 
House of some of the problems that preceded the last 18 months. 
We had a situation where the COPE claim, which was the claim of 
Inuit peoples resident in the NW T. which was signed without any 
participation by the Yukon, oespite ‘.he fact that the Yukon had 
been assured that it would be considered in negotiations. The 
agreement-in-principle was signed in 1978 without any such 
consultation with the Yukon, and it was a document that gave away 
not just the Beaufort Sea, but the entire north coast of the Yukon, 
including Herschel Island, it gave that important land away, back to 
Canada, to be used as a new kind of park known as a wilderness 
park.
it This government fought tooth and nail, not only to fight its way 
into the negotiations that took place after that, but to try to ensure 
that we would not lose the coastline. Finally, six years after that 
unfortunate incident, success was attained, but that was one battle 
and not the war. The fight goes on. We are going to have to 
continue to exercise diligence to ensure that we do not lose land to 
overlapping claims, to ensure that the jurisdictional dispute between 
our territory and the N W T is resolved satisfactorily. It is also 
critical that we make our position completely clear to the 
Department of External Affairs and to the Government of Canada.

I have no problem, as Leader of the Conservative Party in Yukon 
and of the Official Opposition, in unanimously supporting this 
motion and being critical, publicly, whenever Canada is derelict in 
its duty to Yukon, no matter what party is in power in Ottawa.

It is for those reasons that I now urge the government to be more 
diligent in constantly updating and reminding the other jurisdictions 
of our concerns with respect to our heritage —  north Yukon —  to 
continue the fight for preservation of the habitat of the Porcupine 
caribou herd, and to take whatever steps are necessary to try to fight 
off this latest intrusion into our Beaufort Sea.

Hon. M r. Porter: I would like to thank the Leader of the
Official Opposition for his remarks on this particular motion today, 
and would like to join him in some of the comments that he has put 
forward.

Like the Leader o f the Official Opposition. I have had the 
particular pleasure of spending considerable time in the North Slope 
region of both the N W T  and the Yukon. I have worked in the 
operations of the rigs out in the Beaufort Sea. as well as 
participated in some o f the traditional whaling camps offshore. I 
have also spent much time flying over the area and. as recently as 
this summer, have had the opportunity to visit Herschel Isl.-id.

There is no question that that part of the Yukon, which very few 
Canadians and Yukoners know about, is an extremely important 
part of our territory. Like the Leader of the Official Opposition has 
pointed out, it is a very beautiful part of the territory. It is a 
landscape that is very different from the rest of the Yukon. Unlike 
many parts of southern Yukon, which contains very rugged 
mountains with huge icefields and other terrain, the mountains in 
northern Yukon are very gentle, and there is a lot of open tundra 
flowing into the ocean.
it I think that if  people were able to have the opportunity to see that

part of the world they would agree with me and the previous 
speaker that this is an area worth protecting and worth preserving.

On the question of the COPE claim and what has resulted from 
the COPE claim, clearly now we are at the position as governments 
to begin looking at the implementation of that claim. As a result of 
the COPE claim. Canada has reserved a portion of the area in 
question as a national park. We have the second newest national 
park in Canada created on the North Slope of the Yukon, called the 
Northern Yukon National Park, As we stated earlier in debates on 
the supplementary that is before the House, the Department of 
Renewable Resources is leading the way in the government for the 
implementation of those aspects of that claim and we are also 
working with other governments and the Inuvialuit toward estab­
lishing a territorial park on Herschel Island.

So, clearly, Canada, as a country, with the participation of the 
people of the Yukon, has demonstrated its interest and is moving to 
protect its interest, We have made very clear statements as to how 
we feel about that particular area and we have made some very 
concrete moves of a management nature to reflect the degree of 
feeling that we have with regard to that part of the world.

With respect to the question of the Porcupine caribou herd and 
negotiations, last week we passed a motion in this House clearly 
demonstrating the Yukon's opposition to what was intended by the 
oil and gas interests to explore that area prior to having a solid 
agreement of an international nature between Canada and the 
United States with respect to the Porcupine caribou herd. Things 
seemed to have happened very quickly last week. We debated the 
motion in the House one day and the next day our negotiators came 
back from Seattle with an initialled agreement. I would like to point 
out for the record, that in fact things did not happen simply in a 
two-day period. Negotiations with respect to the international 
agreement have been going on for years. Over a year ago wc 
completed an in-Canada agreement between the Canadian jurisdic­
tions on the Porcupine caribou herd and since that point there has 
been considerable time spent on trying to bring the Americans to 
the table and to conclude an agreement. There has been an awful lot 
of leg work done with respect to speaking to people in rural Alaska 
and speaking to interests in Anchorage and Juneau, as well as 
participating in meetings between ourselves, the Canadian govern­
ment. and the U.S. officials concerned with that particular issue.

At the present point, an agreement has been initialled by the 
negotiators. The process now calls for the principals to the 
negotations to review what has been put forward by the negotiators, 
and I expect that the Cabinet of Yukon will be reviewing that 
agreement within the next two to three weeks and will be making its 
views known.

I am happy to hear that the Government Leader has stated on 
behalf of our government that we intend to pursue the public 
process that is accorded to all of those who wish to speak on the 
issue of the environmental statement issued by the U.S. Department 
of the Interior. It would be my intention that we give full expression 
to our position with respect to (he caribou agreement. If  we should 
find that the caribou agreement does not afford the resource the 
necessary protection it deserves, then I would suggest that this 
government should be in a position to exhaust all avenues to 
articulate the position of the people of the Yukon. If  that means 
going to Juneau and meeting with the Governor’s office or going 
through to Washington to be able to knock on the doors of Congress 
to make our views known, then I think that the issue before us and 
the issue of the protection of the Porcupine caribou herd deserves 
nothing less than that.

With respect to the long-term view of the initiative that we are 
concerned with, there is no question that there is legal uncertainty 
with respect to rights to the offshore Yukon of the Beaufort. We 
have had cases on the books with rrspec: to initiatives in (he eastern 
part of Canada where legal challenges have been made that question 
the federal authority on the question of jurisdiction. There have 
been cases in British Columbia —  which are of provincial versus 
federal interests —  in terms of who owns the resources that are 
contained offshore and who lias rights to explore them.

In some cases, there have been negotiated agreements between 
the federal government and the province concerned. Those agree-
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ments have taken the nature of participation in terms of manage­
ment of the resources and sharing of the revenues that have flown 
from exploitation of those resources.

There is no question in some people's mi,ids that there are legal 
arguments on both sides of the issue as-to whether or not we. as the 
Yukon, enjoy legal jurisdiction. Those are questions that are 
pending in some areas. Those are questions that ire being asked and 
researched and studied by people in the academic field.

I think that we should fight vigorously on this question to keep 
the door open for the future. Although, at the present time, we do 
not enjoy provincial status and we do not enjoy jurisdiction over our 
resources in the Yukon, the day will come when the Yukon will 
nave that opportunity, when we will be able to negotiate our way 
into Confederation on an equal basis with all of the rest of the 
provinces in Canada. We should make sure that, when that day 
arrives, we do enjoy equal opportunity to own the resources ard do 
benetlt from the exploitation of those resources.

It would be my position that supporting (his motion and 
supporting Canada's initiative to ?:sert Canadian sovereignty in this 
area, in the long term, will protect the Yukon's interest to be able to 
enjoy the day when it does have constitutional, entrenched 
ownership of those resources, and that those resources are then 
utilized by the generations yet to come.

This motion is a very important motion, in not only the 
immediate term, but it is a motion that sets the tone for Yukon's 
constitutional development for the future as well.

M r. Nordling: I support the motion of the Government Leader, 
and I am sure it will receive unanimous support of this House.

This issue is not new to the Legislature. It has been discussed 
many times before and. most recently, in May of 1986 when, as the 
Leader of the Official Opposition said, he brought forward a motion 
in the House, the first part of which was that it is the opinion of this 
House that the 14 1 st Meridian form the offshore boundary between 
the Yukon and the State of Alaska in the Beaufort Sea.

The second pan of the motion celled for Canada to initiate 
additional measures to asseri Canadian sovereignty in Arctic waters, 
it is imporiant that Canadians do assen sovereignty o* er Arctic 
waters, or we stand to lose them.
n It appears that the American plan is to assen its sovereignty by 
selling oil leases over waters east of the 14 1 st meridian in the hope 
of obtaining ownership or a further claim to that area. The 
Americans are arguing that the boundary line should be drawn at 
right angles to the shoreline where the 141st meridian meets the 
Beaufort Sea.

if we do not take immediate action, this may become the accepted 
method of determining that boundary. You can bet that if that 
stretch of coastline, at the intersection of the 141 st meridian and the 
Beaufort Sea. slanted the other way at a right angle from the coast 
and gave Canada a huge chunk of (he waters north of Alaska, the 
Americans would have none of it. We must speak up now and play 
a role to make sure that this huge piece of our offshore territory is 
not traded o ff as a concession for east coast or west coast offshort 
settlements.

There is no question that we will be pushed. If we do not show an 
interest, we will be taken advantage of by botn ;he federal 
government and the Americans. I do not advocate breaking protocol 
or doing anything rash at this point. I understand that the squeaky 
wheel gets the grease, but let us not start a fight with the big boys 
right now. not until it is obvious that it is our only option.

We should encourage talks to start immediately, and then insist 
on being present, even as observers if  we are not given direct input, 
so that the federal negotiating team who will be negotiating on our 
behalf will at least feel our presence and be aware of our concern 
while the talks are going on. I strongly support the Government 
Leader's motion, and by having as many as we have had in the 
House speak on it. I am sure that he will be able to go to the 
Government of Canada with a clear mandate from this House.

Hon. M r. Kimm erly: I was not intending to speak, however, 
the positions put forward by the Member for Porter Creek West 
were slightly less forceful than the positions put forward by the
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Leader of the Official Opposition and the government. I am rising 
simply to say that if persons reading the debate note an inconsisten­
cy. the position of the government is that we should maintain a 
forceful position throughout.
n The Leader of the Official Opposition was closer to the mark.

M r. McLachlan: I. too. rise in support of the motion of the 
Government Leader. I was very surprised last week to hear the 
Minister of Indian and Northern Affairs say only (hat the issue was 
provocative. It is far more than provocative. It is extremely 
dangerous. Part of the problem is that the Prime Minister and the 
Minister of External Affairs are engaged in a hand-holding exercise 
with the President of the United States. They are reluctant to abuse 
the hand that is feeding them.

It is surprising that the Minister of External Affairs, who is also a 
former Prime Minister of Canada, has not taken any stronger action 
with the United States.

As soon as the prospect of finding oil or natural gas becomes a 
possibility, and a dollar can be made off the leases in the sea. it will 
not be sufficient then to leave the matter for discussion around a 
boardroom table in Ottawa. The stakes go up too high and too fast. 
I would urge all Members to follow the actions of the Government 
Leader and the Leader of the Official Opposition in taking the 
strong hand, taking the upper route and making sure that the 
government in Ottawa knows very well our position and our 
feelings.

Motion No. 67 agreed to
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Traduit pour le journal par Maurice Guibord.

INTRODUCTION

D u r in g  th e  p a s t d e c a d e , c o n s id e r a b le  r e s e a r c h  h a s  b e e n  c a r r i e d  
o u t o n  d is tu r b a n c e  to  n o r th e rn  m am m a ls . In  p a r t i c u la r ,  v a r io u s  
p ip e lin e  p ro je c ts  a n d  p ro p o s a ls  b e c am e  th e  fo c a l p o in t o f  e n ­
v iro n m e n ta l c o n c e r n s ,  d e b a te ,  a n d  p u b l ic  h e a r in g s . T h e  
T ra n s -A la s k a  O il P ip e l in e  (T A P S )  is n ow  a n  o p e r a t in g  s y s te m , 
a n d  c o n t in u e d  re s e a r c h  (C a m e ro n  a n d  W h i t t e n , 1976 , 1980 ) is 
p ro v id in g  in fo rm a t io n  o n  th e  r e sp o n s e  o f  c a r ib o u  to  th a t 
d e v e lo p m e n t a n d  its  a n c i l la ry  a c t iv i t ie s . K le in  (1 9 7 1 , 1973 ) 
e x a m in e d  is s u e s  o f  p o te n t ia l  c o n c e rn  in v o lv in g  c a r ib o u  
p o p u la t io n s , in c lu d in g  o b s t r u c t io n  o f  m o v e m e n ts  an c  v a r io u s  
ty p e s  o f  d i r e c t  d is tu r b a n c e  to  p o p u la t io n s  a n d  th e i r  h a b i ta ts . 
N a tu ra l g a s  p ip e l in e  p ro p o s a ls  in  C a n a d a  a n d  th e  U .S .A . 
s t im u la te d  b a s e l in e  r e s e a r c h  a n d  d is tu r b a n c e  s tu d ie s  s p o n s o r e d  
by g o v e r n m e n t ,  in d u s t r y , a n d  a c a d em ic  in s t i tu t io n s . T h e  im ­
p l ic a t io n s  o f  a i r c r a f t  d i s tu r b a n c e  re c e iv e d  c o n s id e r a b le  a t t e n ­
tio n  (M il le r  a n d  G u n n , 1 9 79 ), s u p p lem e n t in g  e a r l i e r  q u a n ­
t i ta t iv e  e v a lu a t io n s  o f  c a r ib o u  re sp o n s e s  to  n o is e  (M c C o u r t  
a n d  H o r s tm a n , 1974 ) a n d  r o a d s  (S u r r e n d i a n d  D e B o c k , 1976 ).

W ith  in c re a s e d  in te re s t  in  d is tu r b a n c e  a s  a  fa c e t o f  im p a c t 
a s s e s sm e n t , c o n s id e r a b le  d e b a te  o n  its s ig n if ic a n c e  to  w ild li fe  
to o k  p la c e  w ith in  th e  p ro f e s s io n  a n d  in  p u b l ic  f o ra  ( J a k im ­
c h u k . 1978 ). In  th e  e a r ly  a n d ’ m id - l9 7 0 s , b io - e n e r g e t ic  im ­
p a c ts  w e re  p o s tu la te d  a s  a  c o n c e rn  r e la te d  to  in d u s tr ia l  
d e v e lo p m e n ts  (G e is t ,  1975 ).

A  p a n e l d is c u s s io n  a t th e  F ir s t  I n te rn a t io n a l  R e in d e e r /C a r i ­
b o u  S y m p o s iu m  in  1972 w a s  d e v o te d  to  th e  im p lic a t io n s  to  
c a r ib o u  o f  n o r th e r n  d e v e lo p m e n t ;  s e v e ra l p a p e r s  o n  d i s t u r ­
b a n c e - r e la te d  to p ic s  w e r e  p r e s e n te d  th e r e  a n d  a t th e  S e c o n d  In ­
te rn a t io n a l R e in d e e r /C a r ib o u  S y m p o s iu m  in  1979 . T h e s e  s y m ­
p o s ia  b ro u g h t to g e th e r  a n  e n o rm o u s  am o u n t o f  r e s e a r c h , m u c h  
w h ic h  is r e le v a n t  to  e v a lu a t in g  th e  s ig n i f ic a n c e  o f  d i s tu r b a n c e  
to  c a r ib o u  p o p u la t io n s . T h e  l i t e r a tu r e  a v a i la b le  o n  h u m a n  
d is tu r b a n c e  to  n o r th e rn  la rg e  m a m m a ls  is c o m p i le d  in  S h a n k ’s 
(1 9 7 9 ) a n n o ta te d  b ib l io g r a p h y  a n d  r e v ie w  c o n ta in in g  o v e r  551 
re f e r e n c e s . S o p u c k  et al. (1 9 7 9 ) h a v e  a ls o  c o m p le te d  a  c o m ­
p re h e n s iv e  re v iew  o f  g e n e r a l w ild l i f e  im p a c ts  in c lu d in g  d i s t u r ­
b a n c e  to  la rg e  a n d  sm a l l  m am m a ls . K le in  (1 9 8 0 ) e x p a n d e d  h is  
1971 a s s e s sm e n t o f  th e  e f f e c ts  o f  o b s t r u c t io n s  o n  c a r ib o u .

In  a  c a su a l e x a m in a t io n  o f  th e  e x is t in g  l i t e r a tu r e ,  o n e  m ay  
f in d  e v id e n c e  to  s u p p o r t  v ir tu a l ly  a n y  c o n c lu s io n  re g a rd in g  th e  
s ig n if ic a n c e  o f  d is tu r b a n c e  to  la rg e  u n g u la te s  (S h a n k , 1979 ). 
T h i s  u n c e r ta in ty  is la rg e ly  a  r e s u l t  o f  th e  e m p h a s is  b e in g  
p la c e d  o n  in d iv id u a l a n d  g ro u p  o b s e r v a t io n s  w h ic h  a r e  th e n  
e x t r a p o la te d  to  th e  p o p u la t io n  le v e l , a n d  o f  th e  g r e a t  v a r ia t io n  
in  in fo rm a t io n  r a n g in g  f rom  a n e c d o ta l n o te s  to  q u a n t i ta t iv e  
s tu d ie s . T o  d a te , th e r e  h a v e  b e e n  n o  s tu d ie s  d ir e c te d  
s p e c if ic a l ly  a t  e s ta b l i s h in g  th e  e f f e c t o f  s p e c if ic  d i s tu r b a n c e ( s )  
o n  th e  p o p u la t io n  d y n a m ic s  o f  c a r ib o u . T h e  d i f f ic u l t ie s  in ­
v o lv e d  in  s u c h  a  s tu d y  a r e  o b v io u s . H o w e v e r ,  in  a  n u m b e r  o f

'Biology Department. University o f Victoria, Victoria. B .C.. Canada V8W 2Y2
Renewable Resources Consulting Services Ltd.. 9865 West Saanich Road. R.R. tfl. Sidney. B.C., Canada V8L 3SI
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cases  the s ta tu s  o f  p o p u la tions has been  ana lyzed  in re la tion  to  
d is tu rb an ce  fo rces  o p e ra tin g  w ith in  th e ir  e n v iro n m en t (K le in , 
1971, 1980; B erg e ru d . 1974a; C a le f . 1974).

W e ag ree  w ith  S h an k ’s (1 9 7 9 :5 ) co m m en t, ‘ ‘In a c tu a lity , 
th ere  is a po ten tia lly  in fin ite  u n iv e rse  o f  m an n ers  in w hich  
hum an ac tiv ity  c an  in fluence  an im al popu la tions a n d  m erely  
d em o n s tra tin g  that one  fac to r is no t o p e ra tiv e  docs no t negate  
the in fluence  o f  the re m a in d e r o f  poss ib le  fac to rs . In o th e r  
w o rd s , th e  on ly  w ay  in w h ich  p o p u la tion  re sp o n ses can  be 
show n not to  be in fluenced  by d is tu rb an ce  is to  stu d y  p o p u la ­
tion  d y n a m ic s .”

ran g e  o f  100 0 0 0 -1 1 0  0 0 0 . In 1972. L eR esche  (1975) 
es tim a ted  93 0 00 -103  0 0 0 . and  in the sam e  y e a r  R oseneau  and  
S te rn  (1974 ) estim ated  9 0  00 0 -1 0 7  0 0 0 . In 1977 B ente and  
R oseneau  (1978) estim a ted  105 000 . il in m a n  (1981) rep o rted  
an  e s tim a ted  110 0 0 0  an im als  in 1980. O v e r the past 20 y ea rs  
the P o rcu p in e  h e rd  has rem ained  stab le  a t 100 0 0 0 -1 1 0  00 0  
an im a ls  (F ig . 2).

1 9 8 8  I 9 6 0  1 96 8  l'9TO 1978 I 9 6 0
■ 1     ■ i . » i i i . i i . . i i i i . .

PO RCU PIN E

fig . I. The loca tion o f  caribou  herds described  in this study . I) N elch ina: 2) 
Fortym ile: 3) C entra l A rc tic ; 4) Porcup ine; 5) K am inuriak : 6) B ritish Co lum ­
bia; 7) In terio r; and 8) A valon.

In th is p ap e r w e w ill assess  th e  im pact o f  hum an  d is tu rb an ce  
on the d em o g rap h y  o f  e igh t ca rib o u  herd s (F ig . 1): the P o r­
cu p in e , N e lch in a , C en tra l A rc tic , F o rty m ile , and  K am in u riak  
herd s ; herd s in B ritish  C o lu m b ia  and  N ew found land ; and  the 
S ndhetta  h e rd  in N o rw ay . W e have co n duc ted  field s tu d ies  o f  
five o f  these h e rd s . W e have se lec ted  these p a rtic u la r  herds 
because they have been  m en tioned  a s  possib ly  being ad v erse ly  
affected  by hum an  im pacts and  som e d em o g rap h ic  s ta tis tics  
are  av a ilab le  to  ev a lu a te  those  a sse rtio n s . In o u r  assessm en t o f  
hum an im pacts w e g o  beyond  sim p le  co rre la tio n  reaso n in g  
w hich links a  resp o n se  to  a co in c id en t ev en t. In s tead , w e e x ­
am ine  da ta  on  rep ro d u c tio n  and  m orta lity  ra te s , the u n d erly in g  
causes o f  th e  o b se rv ed  ra te s , ch an g es in popu la tion  s iz e , herd  
m ovem en ts , and  ran g e  use . O u r  o b jec tive  is to  show  how  s im ­
ple co rre la tio n  reaso n in g  on the e ffec ts  o f  hum an  d is tu rb an ce  
on carib o u  o b scu re s  a lte rn a tiv e  ex p lan a tio n s and  m ay lead to 
un testab le  g en e ra liz a tio n s  and  in suppo rtab le  co n c lu s io n s .

W e define  hum an  d is tu rb an ce  very  b road ly  to  inc lude  hun t­
ing im pac ts , m an ipu la tion  o f  p red a to r pop u la tio n s , d e v e lo p ­
m ent d is tu rb an ce  (tran sp o rta tio n  c o rr id o rs  and  physica l s tru c ­
tu res), and  h ab ita t m o d ifica tio n s such  as logg ing  and flood ing .

»—i-i i | i < | i > i ■ |- i i I I | I i i i~t i i i
1 988  I 9 6 0  1968  1970 1978  I 9 6 0

*
fig . : . T rends in population size o f  (a) Porcupine, (b) N elchina, (c) C entral 
A rc tic , (d) B ritish C o lum bia, (e) In terio r N ew foundland , and (f) K am inuriak 
caribou herds. 1949-1981. com pared  w ith presence o f  d istu rbance features 
(Skoog , 1968: Bos. 1975: Hawkins and C a le f. 1977; B ergerud , 1978: H in- 
m an . 1981; P itcher, 1982; E . M ercer, pers. comm . 1982: W hitten and 
Ca- te ron , 1983). Key: P =  p redato r con tro l; H = hunting: C = construction ; 
R =  roads; F  =  flooding; L =  logging.
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P o r c u p i n e  H e r d

in 1961 S ko o g  ( 1 9 6 ,)  es tim a ted  110 0 0 0  to 117 00 0  an im als  
in the P o rcu p in e  h e rd . L en tfe r (1965) estim ated  140 0 0 0  in 
1965, and su b seq u en t p o p u la tion  estim ates  fell w ith in  the

Y earlin g  rec ru itm en t has been  10-11%  o f  the total p o p u la ­
tion  in Ju ly  from  1971 to  1980 (F ig . 3) and ca lv e s o f  the y e a r 
show  a s im ila r level o f  stab ility  at 15-23%  o f  the fall p o p u la ­
tion  (B ente and  R oseneau , 1978; H inm an , 1981; Jak im ch u k  e t  
a l . ,  1974; R oseneau  and S te rn , 1974). In th e  sam e p e rio d , 
h u n te r  kill accoun ted  fo r < 3 %  o f  the popu la tion  (Jak im chuk
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e t a l . ,  1974; C a le f, 1974, 1975; H in m an , 1981). S in ce  a t least 
1971, the P o rcu p in e  h erd  has con sis ten tly  ranged  o v e r  a  
24 0  0 0 0 -k m 2 a rea .

N o  es tim ates  o f  w o lf  ( C a n i s  l u p u s ) p reda tion  rates a re  
ava ilab le  fo r the P o rcu p in e  herd  a lthough  Jak im ch u k  e t  a l .
(1974) ob se rv ed  131 ca rib o u  kills d u rin g  la te  w in te r su rv ey s  in 
1971. W o lf  n u m b ers  a re  though t to  be low  to  m odera te  o v e r  
the ran g e . M arte ll and  R ussell (1983) estim ated  5%  annual 
adu lt m orta lity  from  all so u rce s  o th e r  than  h u n tin g .

S ince  th e  la te  1960s co n stru c tio n  o f  the D em p ste r H ighw ay  
has b isec ted  p o rtions o f  the w in te r ran g e  o f  th e  herd  in n o rth ­
e rn  Y ukon . In I^  u  new  constru c tio n  tran sec ted  a m ajo r 
sp rin g  m ig ra tio n  c o rr id o r  in the n o rth e rn  R ich ard so n  M o u n ­
ta in s. T h e  h ighw ay  w as co m p le ted  in  1978, and  a t th a t tim e  a  
five-m ile  n o -hun ting  c o rr id o r  w as estab lish ed  a lo n g  the h ig h ­
w ay. C ro ss in g  o f  th e  h ig h w ay  by ca rib o u  and  use  o f  w in te r 
ranges sou th  o f  the h ighw ay  have co n tin u ed  to  the p resen t 
tim e.

N e l c h i n a  H e r d

T h e  N elch ina  herd  w as firs t es tim ated  a t 10 0 0 0  an im a ls  in 
1945 (S koog , 1968). E stim a tes  from  1948 to  1954 v aried  from  
5000  to  13 2 0 0  an im als (S k o o g , 1968; B os, 1975). C a lf  p e r­
cen tage  averaged  n e a r  15% (range =  13-17% ) in 1951 and CALVINS RANGE

W INTER  RANGE

WOLV.'S
REDUCED

ROADS

wolves
REDUCED fig . 4. Increase in ex ten t o f  w in ter ranges used by the N elch ina herd 

!950 -1970and  in 1973 (adapted from  H em m ing , 1971 and Bos, 1974).

WOLVES
REDUCED

1952 (A laska  D ep t. F ish  an d  G am e F ile s) . In th e  period  
1948-1954 , 2 0 0 +  w o lves w ere  rem o v ed  from  the N e lch in a  
ran g e  and  by 1953 o n ly  12 w o lv es w ere  es tim a ted  to  be p re s ­
en t; these  increased  to  p oss ib ly  4 2 5  an im a ls  by 1965 (R au sch ,
1967). W olves w e re  ag a in  red u ced  and  M c llro y  (1976) 
e stim ated  300  in 1966-67.

T h e  first sy s tem atic  ca rib o u  cen su s w as  co n d u c ted  in 
F eb ru a ry  1955 and  estim a ted  4 0  0 0 0  ca rib o u  (F ig . 2 ; W atson  
and  S co tt, 1956). C lea rly  the early  coun ts  w e re  too low . N ow  
a un ique  o p p o rtu n ity  w as av a ilab le : the s ta tu s  o f  bo th  p rey  
(caribou ) and  p re d a to r  (w olves) w as e stab lished  and  the in ­
te rac tio n s o f  the tw o  co u ld  be d o cu m en ted . S koog  (1968) 
began  h is in tensive  s tud ies o f  the h e rd  in th e  p resen ce  o f  in ­
c reas in g , k n o w n , and  u n m anaged  w o lf  pop u la tio n s .

F o llow ing  w o lf  rem o v a l, c a lf  su rv iv a l w as h igh an d  ca lves 
soon  ex ceed ed  20%  o f  the herd  (F ig . 3). T h e  herd  in c rea sed , 
reach ing  71 000  in the w in te r  o f  1962-63 (F ig . 2 ; S koog ,
1968). T h e  increase  in n u m b ers  w as fo llow ed  by in c reased

NELCHINA

PO R C U P IN E

•  FALL (CALVES)
A  JULY (YEARLINGS)
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DCu
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fig. j .  T rends in c a lf  p roduction and recru itm ent for the (a) N elchina, (b) Po r­
cupine. and (c) C entral A rctic caribou  herds, 1952-1981 (Skoog, 1968; Bos, 
1975; Bente and Roseneau , 1978: D oerr, 1980; H inm an, 1981; D. Russell, 
pers. comm . 1982; W hitten and C am eron , 1983).

m ovem ent (S koog , 1968:649) and  ran g e  exp an sio n  (F ig . 4 ) 
ac ro ss  th e  R ich ard so n  H ighw ay .

T h e  herd  dec lined  rap id ly  from  4 8  0 0 0  in 1967-68 to  10 00 0  
by 1972-73 (F ig . 2 ; B os, 1975), co in c id en t w ith  an  in c rease  in 
w o lf  num bers  (R au sch , 1967), a d ec rea se  in c a lf  su rv iv a l, and  
heavy  inc idence  o f  h u n ting  as the h e rd  c ro ssed  the R ich a rd so n  
H ighw ay . T h e  su rv iv a l o f  the 1964, 1965, and  1966 co h o rts



w as ex trem ely  low  (F ig . 3 ; B os, 1975). T h is  low  su rv iva l 
co incided  w ith  h igh  w o lf  n u m b e rs , bu t w hen  w o lv es w e re  
reduced  in  1966-67 c a lf  su rv iv a l im proved  (F ig . 3 ). C o in c i­
den t w ith  a lack  o f  re c ru itm en t, h a rv es ts  o f  >  10% o f  the h e rd  
apparen tly  o cc u rre d  in m any  y e a rs  be tw een  1961 and  1971 
(ca lcu la ted  from  B o s, 1975). T h is  heavy  h a rv es t w as the m a jo r 
cau se  o f  th e  d ec lin e  (D o e rr , 1980).

T h e  herd  co n tin u ed  to m ig ra te  ac ro ss  the R ich a rd so n  H ig h ­
w ay as it d ec lin ed , even  in  th e  p resen ce  o f  in tense  hum an  d is ­
tu rbance  from  h u n ting . A s th e  h e rd  in c reased  be tw een  1955 
and 1962, it ex p an d ed  its ran g e  to  inc lude  the  sam e a re a  it had 
ranged  in the 1880s p r io r  to  the co n stru c tio n  o f  m o s t o f  the 
su rro u n d in g  tran sp o rta tio n  c o rr id o rs  (F ig . 5 ) . A s th e  herd  in ­
c reased  it c ro ssed  the D en a li, T a y lo r , G len n , and  R ich a rd so n  
h ighw ays (F ig . 5 ). R oads w e re  no t a b a rr ie r  to  m ovem en t bu t 
did p e rm it hum an  access  w h ich  g rea tly  co n tr ib u ted  to  o v e r-  
h arves t and su b seq u en t d ec line .

T h e  herd  co n tinued  to d ec lin e  a f te r  1972 (H in m an , 1981), 
and  in 1976 p ro tec tive  m easu res  (a hun ting  c lo su re  in 1976 
s.id  perm it-o n ly  h u n ting  s in ce  1977, and a w o lf  co n tro l p ro -
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too 2 0 0  KM I

g ra m ) w e re  im p lem en ted  by  the A lask a  D ep artm en t o f  F ish  
and  G am e . By 1981 the h e rd  had in c reased  to  a fall po p u la tio n  
o f  2 0  7 3 0  an d  w as c o n s id e red  to  be inc reasin g  (P itc h e r , 1982). 
F all c a lf  p e rcen tag es  h ave  v aried  fro m  18% in 1976 to  > 2 0 %  
in su b seq u en t y e a rs . C o n s tru c tio n  o f  the  T ran s-A la sk a  oil 
p ip e lin e , g en e ra lly  para lle l to  th e  R ich a rd so n  H ig h w ay , w as 
u n d erw ay  d u rin g  the m id -1 9 7 0 s . T h e  p ip e lin e , w h ich  b isec ts  
h e rd  m ig ra tio n  ro u te s , w as co m p le ted  in  1977 d u rin g  the 
p e rio d  o f  th e  a rre s ted  d e c lin e  o f  th e  N e lch in a  h e rd  (F ig . 2 ). 
T h e  in c rease  in n u m b ers  an d  p ro d u c tiv ity  o f  the h e rd  w h ich  
has co n tin u ed  to th e  p re sen t co m m en ced  d u rin g  the ac tua l c o n ­
s tru c tio n  p e rio d .

TA BLE I. Trends in population size fo r the Fortym ile caribou herd

Y ear Population Source

1920s 500 000 M urie (1935)
1940s 10 000 Skoog (1956)
1950s 50 000 Davis et a l. (1978)
1960s Decreasing Davis eI al. (1978)
1968 30 000 - 40  000 Skoog (1968)
1972 15 000 LeResche (1975)
1975 4000 Davis et a l. (1978)
1981 12 000 Hinm an (1981)

F o r t y m i l e  H e r d

D av is e t  a l .  (1978) have  p ro v id ed  a  c o m p reh en siv e  rev iew  
o f  th e  p o p u la tion  d y n am ics  o f  the F o rty m ile  herd  th a t is no t 
rev iew ed  h e re . T h e  h e rd ’s n u m b ers  h ave  fluc tuated  g rea tly  in  
the tw en tie th  cen tu ry  (T ab le  1). S om e au th o rs  h ave  im plied  
tha t h u n ting  a long  the S teese  H ig h w ay  m ay have resu lted  in 
ran g e  ab an d o n m en t fo r the  F o rty m ile  herd  in A laska  (C a le f, 
1974; L eR esch e , 1975).

A s the h e rd  has increased  o r  d e c re a se d , its range has a lso  
exp an d ed  o r  co n trac ted  (F ig . 6 ). W h en  the h e rd  d ec lin ed  in the

fig . 5. Com parison  o f  the range used by the N elchina herd when it was abun ­
dant (1848-1885 and 1960-1970) and when it was scarce (1900-1945) (adapted 
from H em m ing. 1975).

fig . 6. D istribu tion o f  the Fortym ile herd be tw een the 1920s and 1970s 
(adapted from  Davis et a l., 1978).
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1960s and 1970s it stopped crossing the Steese Highw ay, but 

contihued to cross the T a ylo r Highway (Davis et a l . ,  1978). 

The size o f  overall range o f  the herd has been positively cor­

related with abundance (H em m ing, 1971; LeResche, 1975; 

Skoog, 1956; Davis et a l . ,  1978).

Davis e ta l.  ( I9 7 8 :ii) concluded their review on lim iting fac­

tors by stating: “ From  1970 through 1972 harvests greatly ex­

ceeded the yearling recruitment rate and contributed greatly to 

the population decline...and...circum stantial evidence... 

strongly suggests] that predation is likely the m ajor factor 

responsible for the continuous caribou decline since 1960 ...”  

W e believe that the major impact o f  the Steese and T a ylo r 

highways has been to allow  access by hunters, thereby con­

tributing to the overharvest and decline o f  the herd; no barrier 

effect or range abandonment has been documented.

Central A rctic Herd
Skoog (1968) described caribou in Alaska’s central arctic 

region prior to 1950 as the “ Central Brooks Range herd” . 

Thereafter the herd was thought to have merged with the 

Western Arctic herd. C hild (1973) reviewed available infor­

mation on caribou in the region and concluded that approx­

imately 3000 caribou summered in the area around Prudhoe 

Bay in the early 1970s. Roseneau et al. (1974) believed that 

these caribou calved in the region, and referred to them as the 

Central Arctic herd. Cameron and W hitten (1976) considered 

these caribou a discrete subpopulation o f  4000-6000 animals, 

characterized by synchronous and uniform  north-south m ove­

ments and fidelity to a calving ground on Alaska’s North 

Slope. Recent calving grounds were subsequently described by 

Cameron et a l.  ( 19 8 1). By 1982 the herd had increased to 9000 

animals (W hitten and Cameron, 1983) (Fig. 2).

During the early period o f  development o f  the Prudhoe Bay 

oil field and before construction o f  the Trans-Alaska Pipeline 

System (T A P S ), there were at least 30 000 caribou occupying 

the current range o f  the Central Arctic herd (C hild, 1973). 

W ith  the decline o f  the Western Arctic herd in the early 1970s, 

the number o f  caribou :n the area declined to 5000 (Cameron 

and W hitten, 1976). W e  believe that the Central Arctic herd is 

a remnant o f  the Western Arctic herd that roamed the North 

Slope west o f  the Canning River in the recent and historic past 

(Skoog, 1968: Roby, 1978). Continued growth o f  both herds 

is likely to result in their integration, ■> id the creation o f  new 

patterns o f  distribution and movement. Since 1976, increased 

numbers (1200-15 000) o f  Western Arctic caribou have been 

observed wintering in the range o f  the Central Arctic herd 

(Carruthers, 1983).

Studies o f  caribou response to the T A P S  corridor in this 

region commenced in 1974 (Cameron and W hitten, 1976; 

Roby. 1978). The objectives o f  these studies centered on the 

postulated barrier and disturbance created by the T A P S  and 

associated haul road and the implications to caribou range use 

and herd viability and integrity. These studies were initiated 

along the T A P S  corridor (Sagavanirktok River valley) at a 

time when understanding o f overall range use and movements 

was incomplete and affinities with adjacent herds were not

II

recognized as important considerstions.

Roby (1978), Cameron et a l.  (1979), and Cam eron and 

W hitten (1980) have reported local “ abnorm alities”  in 

caribou distribution and group composition along the T A P S  

corridor, which they interpret as avoidance o f  the corridor. 

They conclude that this behaviour potentially can reduce the 

productivity o f  the herd and may result in “ fracturing" o f  the 

herd. These effects have not been demonstrated during eight 

years o f  research and the consequences appear to be absent 

brsed on available demographic data which indicate a healthy, 

expanding population (Figs. 2, 3; H inm an, 1981; W hitten and 

Cameron, 1983).

T he  natural mortality rate is unknown but is considered to be 

low  in view  o f  the low w o lf population after 1977 (Cameron 

and W hitten, 1979). Prior to 1977 wolves were “ com m on”  on 

the range o f  the Central Arctic herd (R oby, 1978; Cameron 

and W hitten, 1979). Between 1977 and 1979 “ at least three 

active packs" were reduced to “ tw o to three individuals”  by 

legal and illegal hunting (Cameron and W hitten, 1979:34). 

Short-yearling recruitment between 1976 and 1978 increased 

from  16 to 2 4 % , and averaged 22%  after 1978 (F ig . 3; 

Cameron and W hitten, 1983).

M ortality  from hunting appears to have been low  ( < 2 % )  

since 1976 (Cameron and W hitten, 1979; H inm an, 1981). 

Prior to 1976 there were no controls on hunting o f  the Central 

Arctic herd and the pre-1976 harvest is unknown (Cameron 

and W hitten, 1979).

T he construction o f  the Dalton H ighw ay (North Slope Haul 

Road) began in A p ril 1974 and was completed in September 

1974. The 122-cm-diameter Trans-Alaska Pipeline System 

was constructed parallel to the road and the Sagavanirktok 

R iver in 1975 and 1976. A  small-diameter natural gas pipeline 

(buried) was constructed beside the Dalton H ighw ay in 1976 

and 1977. D uring this period hunting was restricted w ithin 8 

km o f  the Dalton Highway.

The Central Arctic herd continued to migrate north and 

south, parallel to the T A P S  and the Dalton H ighw ay, during 

and after this construction period. Between 1973 and 1982 the 

herd had increased at an average annual rate o f  13%. Produc­

tivity  in June was high (85 calves/100 cows) (Banfield et a l . ,
1981). M ortality rates probably decreased after 1976 because 

o f legal and illegal w o lf hunting, and hunter harvest o f  caribou 

is believed to have declined as a result o f  implementation o f  

controls. The construction and operation o f  two pipelines and 

the Dalton Highw ay through the center o f  the range o f  the 

Central Arctic herd and the proliferation o f  o il field facilities 

in the Prudhoe Bay area were not correlateo with a negative 

demographic response by the herd between IS 74 and 1982.

A t this time the Western Arctic herd, adjacent to the Central 

Arctic herd, is increasing (D avis and Valkenburg, 1983; Davis 

et a l . ,  1980). W e predict that, as the Western Arctic herd in­

creases, it w ill expand into the range t;ow occupied by the 

Central Arctic herd. I f  that happens it could merge w ith the 

Central Arctic herd, with the result that behaviour o f  the latter 

herd w ill no longer be distinct and its current range use may 

change. W e make this prediction now because, i f  the Central 

Arctic herd should abandon or alter its range, it would surely
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be attributed to  human disturbance rather than to the natural 
spacing shirt o f  a la rge , m ob ile  popu la tion .

British Columbia Herds
C a rib ou  were com m on in the 1930s in B .C . but declined to 

low  numbers in the 1940s and e a rly  1950s (B e rg e ru d , 1 9 78 ). 
T h is decline coincided with an expansion in numbers and 
d istribu tion  o f  m oose (Alces alces) and w o lves (H a tte r, 1 9 50 ). 
Po ison ing  p rog ram s between 1940  and 1963 caused a decline 
in the w o lf  popu la tion . T he  caribou  popu la tion  then increased 
and reached at least 2 0  0 0 0  an im a ls by 1 9 6 8 -1 9 7 0  (F ig . 2 ; 
B erg erud , 1 9 78 ). The popu la tion  then declined again ; by 
1 9 7 7 -7 8 , when m any o f  the herds w ere censused, the popu la ­
tion was down to 10 0 0 0  an im a ls . A census o f  m any o f  these 
herds in O ctobe r 1982 indicated a fu rth e r d e t l'n e  o f  ap p rox ­
im ately 5 0 %  (B e rg e ru d , unpub !.).

T he dec line o f  caribou  north o f  P rince  G eo rge  has been at­
tributed to heavy predation on ca lves and to ove rharvest o f  
adults resu lting from  increased hunter access a long  new 
transportation routes (B e rg e ru d , 1 9 78 ). In 1979  and 1980 
young caribou  ca lves w ere  rad io-tagged and fo llow ed  fo r  
several m onths. P redation  by w o lves and bears was the m a jo r 
cause o f  m orta lity  (R . Page , pers . com m . 1982 ).

S eve ra l herds were ove rharvested  during the period  o f  
declin ing num bers. F o r  exam p le , the P in k  M oun ta in -P rophet 
R iv e r herd dec lined from  at least 3 5 0 0  an im a ls in 1969 to 
possib ly o n ly  3 0 0 -4 0 0  an im a ls in 1978 . T he  increased harvest 
occu rred  because the A la ska  H ighw ay p rov ided hunter access 
to caribou that came unusua lly  fa r  east, and because hunters 
trave lled  seism ic lines v ia  snow m ob ile  to  reach the an im a ls . 
O ther herds that were obv iou s ly  overharvested  because o f  in ­
creased hunter access included the T e lkw a  herd , the Tw eeds- 
m uir he rd , and the A tlin  herd (B e rg e ru d , 1978 ). H e licop te rs 
were used to reach the T e lkw a  he rd ; the Tw eedsm u ir herd was 
accessib le from  boats trav e llin g  up a re se rvo ir created by dam ­
m ing , and a :ess to the A tlin  herd was p rov ided p rim a rily  by 
m ining roads.

The dec line o f  caribou  in centra l B .C . south o f  P rince 
G eorge (Y e llow h ead  he rd ) was attributed to overhunting  and 
to habitat destruction from  logg ing (B lo om fie ld , 1 9 8 0 ). H e in ­
c luded as secondary adverse e ffec ts o f  deve lopm ent: (1 ) road 
and habitat b a rrie rs  to m ovem ent; ( 2 )  herd d isp lacem ent; (3 ) 
loss o f  range con tinu ity ; ( 4 )  increased access; and (5 )  harass­
ment o f  ca ribou . B lo om fie ld  (1 9 8 0 ) p rovided litt le  dem o­
graphic evidence in support o f  his v iew  that habitat destruction 
and harassme < per se w ere m a jo r fac tors in the dec line . He 
did not m easure rep roductive  o r  adu lt m orta lity  rates, n o r did 
he reco rd  an im a ls in p o o r cond ition  o r  find starved an im a ls . 
He found one an im al il le g a lly  k ille d .

T he  Y e llow head  H ighw ay and nearby ra ilroad  (in  the F ra se r 
R iv e r v a lle y ) a re not ba rrie rs  to caribou  m ovem ent. The 
caribou seek both the road and ra ilro ad  co rr id o rs  in periods o f  
deep snow . T he re  has been a num ber o f  c o llis io n s  o f  caribou 
with trains (K .  C h ild , pers . com m . 1 9 8 2 ). The caribou a lso  
risk death on  the paved h ighw ay , which they seek out to escape 
adjacent deep snow  and poss ib ly  a lso  to lick  sa lt. T h e  anim als

are habituated to the heavy t ra ffic  and rem ain on  the paved su r­
face in the presence o f  t ra ffic  (K . C h ild , pers. com m . 1982 ). 
A t K oo tenay  Pass, B .C . ,  an im a ls c ross the main h ighway and 
use the c o r r id o r  under the adjacent pow er lin e  (Johnson and 
T od d , 1 9 77 ). Seve ra l an im a ls have been k ille d  by veh ic les 
The an im a ls c om m on ly  rem ain on the side o f  the road  unless 
approached by peop le on foo t.

B lo om fie ld  (1 9 8 0 :7 1 3 ) a lso  be lieved harassment was a fac­
to r in the dec line o f  the Y e llow head  herds: “ H arassm ent can 
resu lt in d im in ished grow th  and rep roduction , avo idance o r  
abandonment o f  c ritica l a reas, in ju ry  o r  d ea th .”  H is  re fe rence 
fo r  this genera liza tion  was his thesis (B lo om fie ld , 1 9 7 9 ). But 
du ring  his study he did not m easure g row th  o r  birth rates, n o r 
d id he document avoidance o r  abandonment o f  range, o r  
harassm ent. Such undocumented gene ra liza tions, we be lieve , 
c on found  o u r understanding o f  caribou  behav iou r and 
dem og raphy .

T he  caribou  in centra l and southern B .C . did not decline 
because o f  habitat destruction o r  harassment per se. C a l f  su r­
v iv a l is h igher fo r  caribou  in d istu rbed centra l and southern 
B .C . than in northern  B .C . where habitats have not been 
logged (F ig s . 7 , 8 ) .  In  southern and centra l B .C . the anim als 
c om m on ly  m ake use o f  a rb o rea l lichens on the branches o f  
fre sh ly  cut trees. R itcey (1 9 8 0 :4 ) ,  speaking o f  the dec line in 
centra l B .C . south o f  the Y e llow head  a rea , sa id , “ S ince p ro ­
duc tiv ity  has rem ained high we can on ly  assume that m orta lity  
fac tors not re lated to nutritiona l de fic iencies a re  responsib le 
fo r  any poss ib le  reduction in num be rs .”

f ig . 7. T he loca tion o f  B .C . caribou herds and the percen tage o f  calves i.. ,  j  
and 1977; com parison  is betw een herds in no rthern  B ritish Co lum bia, w here 
w olves w ere  com m on and the forest was no t logged, vs. those in sou thern 
B ritish C o lum bia, where th ere  w ere few w olves and m uch o f  the forest has 
been logged (B ergerud , 1978).
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The m orta lity  fa c to r that precipitated the dec line o f  herds in 
southern and centra l B .C . was increased hunting, fac ilita ted  by 
increased access from  an expanding netw ork o f  pub lic  and 
private roads. T he  decline o f  the Ye llow head  herds was a 
direct resu lt o f  hunting and poaching (F ig . 9 ) .  L o ss  o f  food  
and c ove r habitat w ere not causative factors in the dec line .
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fig iu. D istribu tion and m ovem ents o f Newfoundland ca ribou  herds (In terio r 
and A valon) in re la tion to road s, logging, and Hooding.

25  y ea rs , from  1956 to 1 981 , embracing the in terva l o f  exten ­
sive deve lopm en t.

The  caribou  in N ew found land may have num bered 4 0  0 0 0  
an im a ls a round  1900 (B e rg e ru d , 1971 ). T he  N ew found land 
ra ilro ad  was bu ilt across the caribou range between 1890 and 
1897 (D u gm c re , 1 9 13 ). C aribou from  the N o rth e rn  Pen insu la , 
W h ite  Bay D ow n s , and the White and South H ills  h is to rica lly  
m igrated south to the east o f  G rand Lake . These herds in­
tersected the ra ilroad  near H ow ley , the G a f f  T op sa ils , and 
M ille rtow n  Junction (F ig . I I ) .  M o re  than 4 0 0  hunters 
(M illa is , 1 9 07 ) massed at these crossings each fa ll to s laughter 
the an im a ls . The estimated 15 0 0 0  anim als in these herds were 
e lim inated  by hunting in a period o f  about 15 y ea rs  (B e rg e ru d ,
1 9 7 1 ). Even  though these anim als met a fir in g  line  i f  hunters 
(M illa is , 1 9 0 7 :1 0 2 ) , they continued to c ross the ra ilroad  until 
the herd was nearly  destroyed .

A  N ew found land  herd not discussed in B e rg e rud  (1 9 7 1 ) , the 
T op sa ils  he rd , now  ranges on  both sides o f  the ra ilro ad  in the 
area where the N orthe rn  Peninsu la herd used to m igrate south 
(F ig . 11 ). T h is herd numbered less than 3 0 0  an im a ls in the

N e w f o u n d l a M  H e r d s

The In te rio r herd o f  N ew found land has been exposed to c on ­
siderab le human d istu rbance . La rge  areas o f  fo rm e r w inter 
range have been flooded  since 1970 , coincident with the c on ­
struction o f  roads and cana ls . O ve r 7 5%  o f  the o rig in a l fo rest 
has been logged (B e rg e ru d . 1 9 71 ), and the range has been 
bisected by logging roads and two public highways (F ig . 10 ). 
The herd is a lso  the most in tensive ly monitored in N orth  
Am erica . C a l f  percentages a re  determ ined in sp ring , and the 
herd is counted at in terva ls . Dem og raph ic statistics now  span
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n o  -i Decline o f  the Yellowhead herds based on hunting sta tistics (B ergerud . 
1978).



0  10 20  3 0  KMt.___ i. I___ i

WINTER RANGE AFTER 1974 
<"> WINTER RANGE I9B«-|9«T 

HISTORICAL MIGRATION 
S''v  PRESENT MIGRATION 
>>Sss NEWFOUNDLAND RAILROAD 

ROAOS
fig ii. M ig ra tion  and  d istribu tion  o f  caribou  in central Newfoundland in re la ­
tion to tran spo rta tion  co rrid o rs .

1950s and  w in te red  in th e  W h ite  and  South  H ills. T h e  h e rd  
p re sen tly  co n sis ts  o f  20 0 0  c a rib o u , w hich  freely c ro ss  th e  
ra ilro a d  that b isec ts  th e ir  ran g e . T h e  a rea  is open flat tu n d ra  
and  the tra in s  can  be seen  and  h eard  a t g reat d is tances.

T h e re  a re  now  o v e r  2 0  COO ca rib o u  in the In te rio r h e rd  (E . 
M e rc e r , pers . co m m . 1982; F ig . 2 ), though  th e ir num bers  a re  
c u rre n tly  lim ited  by  illegal h u n ting  (E . M erce r, pers . co m m .
1982), w h ich  is m o re  p rev a len t becau se  o f  the expanded  road  
n e tw o rk  and  the ad v en t o f  the s i /n v m a c h in e . N everthe less , the 
In te r io r  herd  has in c reased  a t r  =  0 .0 6  fo r the past 15 y e a rs  
(F ig . 2 ). C a lf  su rv iv a l has b een  h igh and percen t p a ro u s  
fem ales has co n sis ten tly  b een  > 8 0 %  (F ig . 12). T he herd  has 
rem a in ed  p ro d u c tiv e , e v en  as  its s ize  has trip led  and  as 
d ev e lo p m en t has re su lted  in  d e s tru c tio n  o f  lichen ran g es , th e  
rem o v a l o f  m uch  o f  th e  o rig in a l tim b e r , and  the b ridg ing  o f  th e  
ran g e  by  pub lic  an d  p riv a te  ro ad s , h y d ro  lines, and  can a ls .

T h e  A v a lcn  h e rd  o f  N ew fo u n d lan d  p rov ides a second  e x a m ­
p le  o f  c a rib o u  c ro s s in g  a ro ad  as  ran g e  expansion  accom pan ied  
a  g ro w in g  p o p u la tio n . A s the h erd  increased , from  125 
an im a ls  in 1956 to  30 0 0  a n im a ls  in  1979 (B ergerud , 1971; E .

Kaminuriak Herd
O u r in ten t is to  ev a lu a te  the im pact on the K am in u riak  herd  

o f  the H udson  Bay R ailroad  to C hu rch ill, M an ito b a . T he 
ra ilroad  w as co n stru c te d  betw een  1925 and 1931 so u th  o f  the 
C h u rch ill R iv e r (F ig . 13). B anfield (1980) b e lie v e d  that the 
K am inuriak  h erd  increased  th roughou t its ran g e  in  the early  
1940s. S ubsequen tly  the  herd  show ed a c o n tin u o u s  d ec lin e , 
from  145 00 0 -1 4 9  0 0 0  an im als in the period  1949-1955  to  
63 00 0  an im a ls  in 1968 (F ig . 2); B anfield , 1954, 1980; 
L o u g n rey , 1955; P a rk e r , 1972). B erger (1977) felt th a t the 
b a rr ie r  e ffec t o f  the ra ilro ad  m ight have c o n tr ib u te d  to  the 
d ec line  in the h e rd ’s p o p u la tio n .

T h e  so u th w ard  m ovem en t o f  the herd has v a rie d  th rough  
tim e. P a rk e r (1972 ), in h is rev iew  o f  h isto rical re c o rd s , c o n ­
c luded  that b a rren -g ro u n d  caribou  w ere seldom  so u th  o f  the 
C h u rch ill R iv e r befo re  1900. T he d is tribu tion  o b se rv ed  by 
H anbury  in 1904 (P a rk e r , 1972) w as s im ila r  to  that 
do cu m en ted  by P a rk e r  in 1966-1968. In both  p e rio d s  the 
an im als  w ere  no rth  o f  th e  C hurch ill R iver.

T w o  so u th w ard  pen e tra tio n s across the C h u rch ill R iv e r  o c ­
cu rred  in th e  tw en tie th  c e n tu ry , one  around  1900 an d  the  o th e r  
sta rtin g  ab o u t 1935 (P a rk e r , 1972). L aw ri& (1948 , in P a rk e r .
1972) sta ted  tha t the first heavy  m igration  along  th e  ra ilro ad  
began  in  1935, and  tha t ca rib o u  w ere even  m ore  p len tifu l in 
1942. In 1945-46 e x ten d e d  m ovem ents b rought c a r ib o u  fo r the 
first tim e  in  4 0  y ea rs  to  G o d ’s L ake, C ross L ake, a n d  O xfo rd

M e rc e r, p e rs . co m m . 1979), it expanded its ra n g e  sou th  until 
it en co u n te red  a  road  acro ss  the south  end o f  th e  pen in su la  
(F ig . 10). In Ju ly  1978 B ergerud ob se rv ed  h u n d red s  o f  
ca rib o u , m ostly  fem ales and  calves, ju s t n o rth  o f  the road 
w ith in  s ig h t o f  the fast-m oving  traffic  and  acco m p an y in g  
c lo u d s  o f  d u s t. T h e  an im als  had habituated  to  th e  tra ffic  and 
cou ld  be ap p ro ach ed  to  w ith in  100 m . In the su m m e r  o f  1980, 
500  an im als  c ro ssed  the  road and again in 1981 sev e ra l hu n ­
d red  c ro ssed . T he  an im a ls  in this herd  had no  trad itio n  o f  
c ro ss in g  th is road  an d  had no experience  w ith  o th e r  roads .

fig . 12. C ounts o f  yearlings/100  females and percent pa rous fem ales in June in 
the In terio r h e rd . N ew foundland (Bergerud. 1971: Fong and  M ercer. 1975: 
N ew foundland W ildlife F iles).
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H<; 1.1 D isiribu tion  o f  the K am inuriak caribou he rd  between the 1950s and 
1970s (S im mons et a t .. 1979).

House. B an fie ld  (1 9 7 3 ) documented crossings o f  the ra ilroad  
between 1947  and 1953 ; the m igra tions ceased a fte r the w inter 
o f  1957 -58 .

A dd ition a lly . P a rke r (1 9 7 2 ) conc luded that the population 
increases in the late 1940s resu lted in g reater penetration 
southwards. S im m ons et al. (1 9 7 9 ) have p rovided a d istribu­
tion map o f  the herd by decades (F ig . 13 ). They show  that the 
herd was as fa r  south as the ra ilro ad  in the 1950s (F ig . 13) and 
had more n o rth e r ly  range in the 1960s and 1970s. Th is expan­
sion and con trac tion  o f  range accord ing  to fluctuations in 
numbers is com pa rab le  to that discussed fo r  the Nelchina and 
Fortym ile  he rds .

In sum m ary , h is to rica lly  the K am inu ria k  herd se ldom  came 
as fa r south as the C hu rch ill and N e lson  r iv e rs , m aking on ly  
one known c ross ing  p r io r to 1935 . T he  herd firs t started c ross­
ing the ra i lro a d  fo u r yea rs a fte r its construction , and the 
animals continued to cross the c o r r id o r as long  as the herd was 
abundant in the 1940s and e a rly  1950s . As the popu lation 
declined, the he rd  no longe r came as fa r south as the ra ilroad . 
The ra ilroad d id  not act as a b a rrie r; h ow eve r, it d id provide 
access to the herd in som e yea rs , thereby ind irectly  con ­
tributing to a g reate r k i ll than ” 'ou ld have occurred in its 
absence. B an fie ld  (1 9 5 4 ) . w ho was actua lly  at the crossings in 
the 1950s. described  the c rossing as a no rm a l occurrence fo r  
many years. T h e  decline o f  the K am inu ria k  herd has tesulted 
from  excessive harvests (B a n fie ld , 1954 , 1980 ) coincident 
with low  c a lf  su rv iv a l due to w o lf  p redation (P a rk e r , 1972 ; 
M ille r  and B rou gh ton , 1 9 7 4 ), and possib le  sh ifting o f  part o f

the herd (H ea rd  et a l., 1 9 81 ; D on a ld son , 1981 ).

Sndhetta Herd
K le in  (1 9 7 1 ) reported  that construction  o f  a ra ilroad  across 

the w ild  re indeer range between Knutsho (easte rn ) and 
Sndhetta (w este rn ) range in D o v re f je l l N a fo n a l Pa rk  in N o r ­
w ay was a b a rrie r to re indeer m igrating between the ranges, 
and this resu lted in extensive de te rio ra tion  o f  vegetation on  the 
Sndhetta range. T h i i is the m ost w ide ly  quoted exam p le o f  a 
transportation  c o r r id o r  acting as a b a rrie r.

T w o  o f  us (R D J  and A T B ) visited the D o v e r f je ll c rossing  in 
1 979 . W e  exam ined the c ross ing  site and discussed it w ith E . 
G aa re  and T . Skog land  w ho have studied this popu lation o v e r 
10 y ea rs . They  estimated that the herd had contained about 
10 00  an im a ls in 1900 ; it had been depleted by overhunting . 
T h e  herd was subsequently p ro tected , and increased. M ost o f  
the an im a ls w intered on the Sndhetta range but a portion o f  the 
herd (2 5 0 ) w intered across the v a lle y  on  the Knutsho range.

The  herd subsequently dec lined . Skog land and M d lm en  
(1 9 8 0 :1 3 4 ) stated: “ D u ring  the period 1920 -25  it is be lieved 
that the re indeer in the area numbered a few hundred. W ith  
such sm a ll numbers la rge sca le  seasonal m igrations ceased. 
D u rin g  this period  (1 9 2 1 ) the ra ilroad  across D o v re f je ll was 
c om p le ted ...a fte r this p e r io d ...m ig ra tio n s  ceased e n t ire ly .”

D u rin g  the second w o rld  w a r, hunting was lim ited and the 
herd increased until it numbered 15 0 0 0  by I9 6 0  (4 .4  an im a ls 
•km - 2 ) (T h om son , 1 9 7 7 ; R e im e rs , 1 9 7 5 ; Skog land  and 
M d lm en , 1980 ). In  1956 , du ring  a w inter with heavy snow , a 
few  hundred an im a ls c rossed  the ra ilroad  and highway and 
w intered on the Knutsho range. M ig ra tion  across the ra ilro ad  
has been maintained e ve r since , w ith 1/3 o f  the w inter popu la ­
tion m igrating (S kog land  and M d lm en , 1 9 80 ); these research ­
e rs rep o rt that m ost o f  the c rossings take place at night when 
tra f fic  is lightest. They  conc lude : “ It appears that no type o f  
technical insta lla tion poses immediate avoidance reaction as 
long  as it does not phys ica lly  restrict the an im a ls ’ presence. 
The same appears true o f  access roads. It is the human 
presence on o r  nearby the road that induces avoidance re ­
a c tion ”  (S kog land  and M d lm en , 1 9 8 0 :1 4 0 ) .

The. obstac les at D o v re f je ll include a high board snow -fence 
w ith an open ing made fo r  the caribou  to pass through, a w ire  
fence o v e r which they must ju m p , the ra i lro a d , a m a jo r h igh ­
way used by la rge trucks, a te lephone lin e , and a riv e r. W e  
have neve r seen com parab le  obstac les in N orth  A m erica . 
A lthough the m igra tion stopped coincident with ra ilroad  c on ­
s truction , now  the an im als c ross not on ly  the ra ilroad  but the 
two fences and the m a jo r h ighw ay . It is not apparent how  the 
ra ilro ad  a lone  cou ld  have halted the m igration : the supposed 
cause, the ra i lro a d , is s till present but the supposed e ffec t o f  
no-m ig ra tion  is absent. The ha lt in m igration was p robab ly  a 
resu lt o f  a contraction o f  the range because the he rd ’ s numbers 
were low .

D ISTU RBAN CE TH RO U G H  HARASSM ENT

Hum an harassment o f  ungulates has been purported to cause 
death, reduced rep roduction , and abandonment o f  ranges



(G e ist, 1 9 78 ). T h is  hypothesis can be tested fo r  caribou with 
data from  the In te r io r herd in N ew found land . I r  June 1959 and 
June 1964 A T B  seve re ly  harassed the fem ales on the Pot H ill 
ca lv ing g rounds. Each day fem ales with new ly -born  calves 
were hazed by he lic op te r fo r  p ro longed  periods to ascertain 
narous cond ition and to see i f  the fem ales w ou ld  run . A ll those 
that did not run had dead ca lves nearby ; those ca lves that were 
investigated a ll had beer, bitten by lyn x  (B e rg e ru d . 1971 ).

TABLE 2. Percent calves (Sept-Oct) and percent parous female.', at 
Pot H ill. Newfoundland, compared with percentages for adjacent, 
undisturbed calving populations. Numbers in parentheses are dis­
turbed populations. (Bergerud, 1971)

Pot Hill G rey  R iver Sandy Lake
% % Parous % % Parous

Year Calves Fem ales Calves Fem ales % C alves

1958-59 16.0 nd 16.7 92 13.0
1959-60 (20.1) (77) nd 80 17.5
1960-61 nd 66 9 .9 nd 10.8
1961-62 ml 83 13.0 71 4 .4
1962-63 3 .3 90 5 .7 89 8.5
1963-64 4 .3 95 8 .9 nd 13.6
1964-65 (6 .3) (96) 9 .2 84 12.3
1965-66 nd 93 8.3 79 10.8

This disturbance was seve re ; the same an im als were chased 
day a fte r day . The  ca lv ing  area o f  the Pot H ill herd is on ly  20 0  
km J but the an im als did not abandon the area . C a l f  su rv iva l o f  
the 1959 and 1964 coho rts was com parab le  to su rv iva l o f  
cohorts bom  b e fo re  1959 and between 1959 and 1964 , and 
s im ila r to that o f  ca lves on  tw o adjacent undisturbed ca lv ing 
grounds (T ab le  2 ) .  A ls o , the fem ales o f  the Pot H ill herd were 
h igh ly productive in 1960 and in 1965 , one y ea r a fte r harass­
ment (T ab le  2 ) . T h e  num ber o f  fem ales on the Pot H ill calv ing 
ground increased in 1 965 , the y ea r a fte r the disturbance 
(B e rg e ru d . 1 9 7 1 ). L yn x  p redation was the m a jo r cause o f  
death on a ll three ad jacent ca lv ing  g rounds (B e rg e ru d , 1971 ).

A nother exam p le o f  extrem e distu rbance o f  ca lv ing  females 
occurred on B runette Is land , N ew found land , in 1980 . O n 29 
M ay seven fem ales were chased by he licop te r, and darted and 
drugged with M -9 9  (E to rp h in e ). One fem ale  had a newborn 
c a lf : the o ther s ix  fem ales gave birth 1 June (n =  2 ) , 2 -3  June 
(n =  1 ), 7 June (n  =  1), 9  June (n  =  1), and date unknown (n 
=  I ) .  N one o f  the darted fem ales abandoned their ve ry  lo ca l­
ized range, tn d  a ll were repeated ly seen near where they were 
drugged (H . B u t le r, pers . com m . 1 9 80 ). The physical cond i­
tion o f  those seven ca lves from  hazed fem ales was compared 
to that o f  fou r caives from  non-hazed m others in the fa ll (one 
c a lf from  a non-hazed dam  had died between spring and fa ll) . 
Com parisons w ere made o f  c a lf  an tle r length, physica l size , 
and genera l activity le v e l. H . B u tle r noted no d iffe rence be­
tween experim enta l and c on tro l g roups.

At the o ther extrem e o f  the gestation pe riod , the New ­
found land W ild li fe  s ta f f captured seve ra l hundred sw imm ing 
fem ale caribou from  the Buchans herd in 1962 and 1963 , two 
to five weeks post-conception . Som e an im a ls were pu lled into 
boats and hogtied ; o thers were d riven  into lakeside traps. 
A nim als were he ld up to seve ra l days in tightly crowded c o r­

ra ls . S ix ty -tw o o f  these fem ales were seen the next sp ring , and 
most were accompanied by c a lv es . Pregnancy rates fo r  the 
herd w ere h igher than in the .•'revious three yea rs (B e rg e ru d .
1 971 ).

In  another exam p le , this one in M anitoba in A p r i l, M i l le r  et 
al. (1 9 7 1 , 1975 ) captured m igrating g rav id  fem ales in nets. 
They reported that 81 % (n =  2 1 ) o f  those captured w ere ac­
companied by ca lves in m id-June, com pared to 8 0%  (n  =
1 148) o f  an im a ls c lass ified  on the ca lv ing  ground at the same 
tim e. S im ila r observations w ere made in A la ska  by V a lk en ­
burg et al. (1 9 8 3 ) . T hey  conc luded that he licop ter chasing , 
capture, and hand ling o f  g rav id  fem ale  caribou in the spring 
did not a ffec t p roduction  o r  su rv iv a l. They  observed  s im ila r 
c a lf  production between captured (8 4 % , n =  4 3 ) and o th e r 
females (7 8 % . n =  7 8 3 5 ) and s im ila r su rv iv a l rates in the fa ll 
(6 1%  fo r  captured vr. 6 4 % , n =  3 5 4 , fo r  o th e rs ).

W e  do not suggest that harassment is e ither un im portant o r  
acceptable: how eve r, there are data to suggest that caribou and 
o ther deer species (H am lin . 1 9 82 ) can w ithstand period ic  
severe disturbance w ithout adverse e ffec ts on p roductiv ity  and 
su rv iv a l. Th is leve l o f  resilience has long  been noted in large 
domestic m am m als .

CARIBOU RESPO NSES T O  L INEAR  FEATURES

Num erous au thors , in discussing fac tors gove rn ing  caribou 
m ovem ent and its o rien ta tion , have va riou s ly  re fe rred  to 
caribou fo llow in g  paths o f  " le a s t  topograph ic resistance”  o r 
"m o s t favou rab le  physiog raph ic  fe a tu re s "  (B a n fie ld . 1954 : 
K e ls a ll, I9 6 0 , 1 9 68 ; S k oog . 1968 ; M i lle r  et at.. 1972 : 
B ergerud , 1974b ; M cC ou rt et a l., 1 9 7 4 ). O u r observations o f  
m ig ra tory  m ovements o f  caribou herds now suggest a b roade r 
concept. D u ring  spring  m ig ra tions , the caribou o f  the P o r­
cupine herd trave l up the axis o f  the rugged R ichardson M oun ­
tains: on  sum m er m ovem ents they ascend steep slopes in the 
B roo ks , B ritish , and O g ilv ie  ranges where caribou have been 
observed at h igher e levation s than D a li 's  sheep. Such 
anom alies may be better exp la ined by the concept that caribou  
m ove in response to paths o f  least energetic resistance, consis­
tent with the ir learned d irec tiona l orien tation . Such a concept 
exp la ins many discrepancies which are not exp la ined by e ither 
topographic o r  o rien tation  fac tors a lone . Th is p rincip le  a lso  
has a d irect bearing on understanding reported responses to 
man-made linea r fea tu res , obstructions, and ba rrie rs , and the 
associated energetic costs o f  " d e f le c t io n s "  o f  m ovements.

P a rke r (1 9721  and K e ls a ll (1 9 6 8 ) showed how  cows o f  the 
Kam inu riak  and B eve rly  herds o riented to ca lv .ng  grounds 
despite the use o f  d ive rgen t w inter ranges. Indeed, they 
fo llow ed  a path o f  least topog raph ic  resistance. H ow ever, the 
trad itional m igration rou tes o f  o th e r herds include precipitous 
mountain terra in  and dangerous r iv e rs . M ovem ent trad itions 
and behaviou r may be e vo lu tion a ry  adaptations invo lv ing  fac­
tors such as insect harassm ent, p redation , range u tiliza tion , 
and the com para tive energetic costs o f  trave lling  sho rte r, m ore 
d ifficu lt routes vs. lo n g e r, eas ie r ones (Jak im chuk, 1980 ; 
Reichman and A itch ison , 1 9 8 1 ). M ovem ent behaviou r p rob ­
ab ly has both a phy iogen ic and an ontogenic o rig in  which
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enable caribou to  respond to a va riab le  ex trin sic  environm en t 
while maintaining trad itions such as those described by 
Bergerud (1 9 7 4 b ) and Skoog  (1 9 6 8 ) .

There a re num erous w e ll-docum ented exam p les o f  the 
‘ ‘ least energetic resistance response ” . C a rib ou  avo id  sw im ­
ming lakes during sum m er m ovem ents , and they trave l s ing le - 
fi le  in deep snow but fan out w here trave l is un im peded. T hey 
cross riv e rs  and la rge lakes at n a rrow  points and fo llo w  w ind ­
b lown ridgetops, despite steeper top og raphy , when v a lle y s  are 
c logged with snow . Th is  p rin c ip le  is observed  in the s im ila r 
responses o f  caribou  to natural and m an-m ade fea tu res en­
countered in the ir m ovem ents, and may account fo r  much o f  
what has been term ed de fle c tion , o r  p a ra lle lin g  m an-m ade ob ­
je c ts  in response to d istu rbance.

As e a rly  as I9 6 0  K e ls a ll (1 9 6 0 ) noted that ca rib ou  w ou ld  
deflect from  their course in o rd e r to take advantage o f  fro zen  
lakes p rovid ing  easier (le ss  energetic ) t ra v e l, but w ou ld  aban­
don the route i f  it turned m any degrees o f f  the ir cou rse  (tra d i­
tional o rien ta tion ). The  d iffe ren tia l use o f  seism ic lin es and 
w inter roads documented by M cC ou rt el al. (1 9 7 4 ) and 
D ecke r (1 9 7 6 ) is identical to K e ls a l l ’ s (1 9 6 0 ) descrip tion . The 
associated “ d e fle c tion s ”  w ere o rien ted a long  the c a r ib ou ’ s 
line o f  trav e l, and were not fo llow ed  i f  they deviated from  the 
intended trave l rou te (M cC ou rt et al., 1 9 74 ; K e ls a l l , I9 6 0 ) .  
T he energetic benefits de rived  from  behav iou r observed  in 
response to natural and m an-m ade lin ea r features m ay in fact 
exceed the energetic costs o f  de flec tion s as ca lcu la ted  by Geist
(1 9 7 5 ) .

P a ra lle lin g  behaviou r appears to be , at least in pa rt, a natural 
response to find the path o f  least energetic resistance. In  a 
study o f  tra il system s in northeastern A la ska , LeResche and 
Linderm an (1 9 7 5 :5 4 ) found that: “ C a ribou  fo llo w  con tou rs in 
h illy  terra in , use gentle s lopes and passes, trave l in n a rrow  
lines in steep areas; course natural obstacles (emphasis o u rs ) 
be fo re  crossing them (see a lso  S k oo g , 1 9 6 8 ); and fo llo w  
previous caribou t r a i ls ."

The fo regoing exam p les o f  “ natural d e fle c tio n s "  are use fu l 
in exp la in ing caribou responses to berm s and o th e r lin ea r 
features in terms o f  the ir potentia l energetic and d is location  
impacts. F o r  exam p le , it has a lw ays puzz led  us that berm s are 
perceived to represent physica l b a rrie rs  when b enn -lik e  
features (e skers ) and steep m ountain ranges are c om m on ly  en ­
countered in caribou range and are read ily  traversed by 
caribou . Thus the p a ra lle lin g  o f  “ apparent obstac le e ffe c ts "  
reported by U rquhart (1 9 7 1 , 1 9 7 2 ), Su rrend i and D cB ock
(1 9 7 6 ) , and Hanson (1 9 8 0 ) can be exp la ined  in a m anner 
which a lso  accounts fo r  apparen tly  d iffe ren t th resho lds o f  
response to obstac les.

Hanson (1 9 8 0 ) reported a b a rrie r th resho ld  o f  1 .2 m ; 
Cam eron and W hitten (1 9 7 6 ) found that caribou  c rossed the 
haul road at a mean height o f  1 .4 3  m , selecting sign ifican tly  
low e r heights o v e r h igher sections. P a ra lle lin g  and selection 
fo r  lowest crossing points exp la in  the apparent d iffe rence  in 
" b a r r ie r "  thresholds fo r  the same popu la tion . D u rin g  m ig ra ­
tions. Kam inuriak caribou unhesitating ly c rossed d r ift  fences 
1. 0 -  1.5 m high and jum ped  fences >  2 m high (M i l le r  et a l.,
1972 ). The most log ica l exp lanation  fo r  these observations is

that caribou  active ly  seek the path o f  " le a s t  energetic 
res is tance" rathe r than respond to physica l ba rrie rs with a 
fixed th resho ld  height.

That hypothesis , h ow eve r, does not exp la in  the "re trea t 
behav iou r”  reported by Su rrend i and D eB ock  (1 9 7 6 ) and 
Hanson (1 9 8 0 ) . Retreat from  berm s o r  roadw ays may re llec t 
responses to stim u li o th e r than obstac le height (e .g . hunters, o r 
perception o f  an e a r lie r rou te ). C on tro l data on no rm a l d irec­
tiona l va ria tions in m ovem ent a re  not ava ilab le  from , those 
studies.

DISCUSSION 

Human Impacts on Caribou Demography
One can d raw  conc lu s ions abou t human impacts on popu la ­

tion status by co rre la tion  reason ing : numbers changing coinci­
dent w ith d istu rbance. A  m ore precise method is to measure 
rep roductive o r  m orta lity  rates and , w ithout know ing their 
cause, co rre la te  these rates with d istu rbance. One may attain a 
h igher le ve l o f  con fidence by ascerta in ing rep roductive and 
m orta lity  rates, the ir causes, and the ir impacts on population 
size . The most sophisticated experim enta l design is to perturb 
the system  (e .g . by rem oving  w o lv e s ) and note predicted 
changes using both experim enta l and con tro l popu la tions.

M any b io log is ts use c o rre la tio n  reason ing and im p ly  cause- 
and -e ffec t. B lo om fie ld  (1 9 8 0 ) noted that caribou declined 
coincident with habitat change, and he argued cause-and- 
e ffec t. The K am inu ria k  herd had low  c a l f  percentages in the 
1970s; som e Inu it be lieve that ae ria l harassment caused this 
low  p roductiv ity . But there w ere few  ca lves a lso  in 1966 -1968 
(P a rk e r , 1 9 7 2 ), p r io r  to extensive exp lo ra tion  in the north . 
T h e re fo re , the supposed cause is not necessarily an actual one.

The main fa lla cy  in the co rre la tion  argument fo r  cause-and- 
e ffec t is that o th e r possib le  causes cou ld  have occurred 
sim u ltaneously  w ith the supposed cause. As the forests were 
logged in B ritish  C o lum b ia , logg ing roads were built. 
Dec lines in caribou  cou ld  have resu lted so le ly  from  increased 
m orta lity  from  hunting made possib le  by im proved access, and 
not from  the loss o f  food  and c ove r resources. C o rre la tion  
evidence is the sp ringboard  to hypothesis testing. I f  habitat 
destruction is suspected as the cause, there are ve rifiab le  test 
im p lications. One m ight suspect low  pregnancy percentages, 
o r  poo r g row th , o r  one m ight expect to find starved anim als. I f  
these test im p lications cannot be ve rified  against contro l 
popu lations the hypothesis is not su ffic ien t.

W e d isagree with K le in ’ s (1 9 8 0 :5 2 5 ) statement: "H is to r ­
ic a lly , fractu red Rangifer ranges through human development 
activities have led to range abandonment, herd reduction , o r 
e x t in c t io n . . ." . He has not documented fractu red ranges fo r 
N orth  Am erican herds, o r  the dem ograph ic statistics o f  
changes in rep roductive o r  m orta lity  rates that cou ld  cause 
such reductions o r  extinctions. A lte rnate  exp lanations fo r 
caribou declines —  unsatisfactory recru itm ent resu lting from  
predation , and excessive m orta lity  from  hunting —  are 
documented (B a n fie ld . 1 9 54 ; K e ls a ll. 1 968 ; B ergerud , 1971 , 
1974a . 1980 ; D av is  et a l., 1978 ).

C a ribou  p robab ly  can be disp laced from  ranges by complete



habitat a lienation , e .g . by ag ricu ltu re  o r  by extrem e and per­
sistent harassment. H ow ev e r , cu rren t industria l deve lopm ent 
activities in North Am erica a re  not o f  this m agnitude. C a ribou  
in the Centra l Arctic herd h a ve  increased despite the extensive 
accum ulation o f  structures and  transportation fac ilitie s within 
the ir range, and the W estern  A rc t ic  herd is expanding into this 
same development area.

A ga in  we question K le in ’ s ( 1 9 8 0 :5 2 3 )  conc lu s ion : “ R oads , 
ra i lro a d s , pipelines, pow er lin e s , a rtific ia l o r  a ltered water 
cou rses o r  o ther man-made lin e a r  featurees can , independent 
o f  o th e r human activ ities, b lo c k , de lay o r  de flec t the 
movements o f  caribou and re in d e e r ."  C le a r ly  a la rge-d iam eter 
p ipe line resting on the g round  can be a b a rrie r; h ow eve r, to 
date there is no unequivocal e xam p le  o f  such e ffec ts fo r  a 
N orth  Am erican caribou he rd .

In d iscussing possible b a r r ie r  e ffec ts , K le in  (1 9 8 0 ) quoted 
authorities who lacked firs thand  know ledge. F o r  e xam p le , he 
cited Justice Berger (1 9 7 7 ) w ith respect to  the possib le  impacts 
o f  the Hudson Bay Ra ilroad  o n  the K am inu ria k  herd . Justice 
B e rg e r had based his op in ion o n  C a le F s  testim ony b e fo re  the 
hearing ; C a le f, in turn, had sa id  he did not know  about the bar­
r ie r e ffec t o f  the Hudson Bay R a i lro a d  but that in N o rw ay  a 
ra ilro ad  had blocked a m ig ra to ry  c ro ss in g . C a le f was re fe rring  
to K le in ’ s (1 9 7 1 ) reference to the  D o v re f je ll c rossing .

In this rev iew  we have p ro v id ed  a m ore  parsim on ious a lte r­
native cause fo r  many o f  the e xam p le s  o f  hypothesized e ffec ts 
o f  b a rrie rs  presented by K le in  ( 1 9 8 0 ) .  W hen herds have stop ­
ped crossing  transportation c o r r id o rs , it has g ene ra lly  been 
because numbers have declined and ranges contracted . The 
evidence shows such con trac tions to be independent o f  the 
presence o f  transportation c o r r id o rs . O u r exp lanation  depends 
on  the na tu ra lly  evo lved tendency o f  caribou to a lte r the ir 
m ovem ents and range in response to  changes in the ir num bers. 
It does not require the added assum ption  and restriction  that 
caribou have evo lved behaviou r in response to artifacts that 
w ere not part o f  their natural e n v ironm en t. The gene ra liza tion  
is that caribou  do  cross tran sporta tion  c o rr id o rs .

W e be lieve that some b io log is ts , in the ir concern  fo r  d is tu r­
bance at the individual le ve l, m ay have o v e r lo o ked  the m a jo r 
popu la tion  regu lation factors o f  hun ting and predation . A t the 
F irs t In ternationa l R e indee r/C a ribou  Sym posium , b io log ists 
debated the impacts o f  pipelines and  no rthern  deve lopm ent on 
caribou , yet the herds in A laska  a t the time were declin ing 
from  predation and overhunting (D a v is  et a l. ,  1980 ; D o e r r , 
1 9 80 ).

W e  have reviewed the case h is to rie s  o f  eight herds where 
human impacts on  caribou dem og raphy  have been suspected. 
One documented impact on c a rib ou  was an increase in c a lf  
su rv iv a l fo llow in g  a reduction in w o l f  popu lations (a lso  see 
D av is  et a l. ,  1983 ). C a lf su rv iva l in  the N e lch ina , F o rtym ile  
(D a v is  et a l . ,  1 9 78 ), Central A rc tic  (C am e ron  end W h itten , 
1 9 7 9 ), and B ritish  Colum bia herds increased fo llow in g  w o lf  
reductions. The second docum ented impact was increased 
hunting m orta lity  fo llow ing im p ro ved  access from  transporta ­
tion c o r r id o rs ; examples were the N e lch in a , F o rtym ile , and 
B ritish  C o lum b ia  herds. The expans ion  o f  the N elch ina herd 
brought it in contact with an a lready ex isting  road  netw ork and

resulted in an o v e rh a rv e s t . The  Kam inu riak  herd was iittle  a f ­
fected by increased access due to roads but was still 
overharvested.

The Porcupine h e rd  represents a c on tro l p opu la tion , stable 
in numbers and p rod u c tiv ity  and litt le  a ffec ted  by hunting o r  
by predator m anagem ent. C om p le tion  o f  the D em pste r H igh ­
way through its range  was accom panied by c on tro ls  o f  hunt­
ing. This " c o n t r o l"  p op u la tio n , exposed to a transportation 
c o rr id o r and to o th e r hum an activ ities , has not demonstrated 
any significant d em og raph ic  changes in response to these 
developments. T he re  is  no conv incing  evidence from  any o f  
the eight herds investigated  that habitat loss o r  d istu rbance has 
adversely altered p rodu c tiv ity  o r  adult m o rta lity  rates, 
resulting in declines.

There is ample e v id en ce , how eve r, that hunting (m uch o f  
which is subsistence hun ting  by native p e op le ), and low  c a lf  
su rv iva l due to p reda tion  and o th er fac to rs , a re  responsib le  fo r  
caribou declines (S im m on s  t i a l. ,  1979 ; B e rg e rud . 1980 ; 
D av is et a l.,  1980 ; H ab e r and W a lte rs . 1 9 80 ; D av is  and 
Valkenburg . 1983 ).

The unsupported b e l ie f  that human distu rbance may'1 
adversely affect c a rib ou  has had at least one m a jo r repercus­
sion . The Canadian D epa rtm en t o f  Ind ian and N orthe rn  A f­
fa irs has enacted "C a r ib o u  P ro tection  M ea su re s "  which 
restrict entry and trave l in  the v ic in ity o f  the ca lv in g  grounds 
o f  the Beverly and K am in u r ia k  herds between 15 M ay and 31 
Ju ly . It is now c on s id e ra b ly  m ore  d iff ic u lt fo r  b io log is ts  to 
research questions re la tive , to ca lv ing  —  the key to ou r 
understanding o f  c a r ib ou  dem ography . The N orthw est T e r ­
rito ries government re q u ire s  that researchers obtain  a research 
perm it, and is quite p rep a red  to deny access i f  native c om ­
munities near the p ro p o sed  research area d o  not g ive  consent. 
Fu rthe r, native ob se rve rs  a re  o ften  required to be h ired in ma­
jo r  research programs. '—

These are serious re s tr ic t io n s  on free m ovem ent in Canada 
and provide the p o ten tia l fo r  governm ent in terfe rence in 
research by denying access to la rge  areas o f  no rthern  Canada. 
W e note that A C U N S  (1 9 8 3 )  a lso  has concerns in this area and 
has form ed a comm ittee to  investigate these restric tions on 
research . The b io log ica l ju s tific a tio n  o f  these restric tions 
re la tive  to the dynam ics o f  caribou popu lations has not been 
documented.

Predation as a Factor In fluencing Sensitivity to Disturbance
Predation is a “ prim e m o v e r "  in the evo lu tion  o f  behav iou r 

patterns in caribou (sensu W ils o n , 1975 ). N atura l se lection 
acts against those in d iv id u a ls  that respond in app rop ria te ly . 
P redation thus reduces the b eh a v iou r reperto ire  o f  in d iv idua ls , 
i .e . .  anim als are m ore a lik e  than they w ou ld be in the absence 
o f  predation . This selection re su lts  in an im als adapted to avo id  
predation but does not n ece ssa rily  im p rove  the ir adaptation to 
o th e r components o f  the e n v ironm en t. The reactions and sen­
sitivity o f  caribou shou ld be eva luated in the context o f  su r­
v iva l strategies which c a rib ou  have perfected in c lose  assoc ia ­
tion and co-evolution with w o lv e s  (B e rg e ru d , 1 974b ).

M a le  and female caribou  have fa r  d iffe ren t parenta l in ­
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vestments because o f  polygynous b re ed in g . T h e  m a le ’ s fitness 
depends on in trasexual competition f o r  fem a les . H is  ro le  in 
propagation ceases upon breeding. T h e  fem a le  must continue 
her ca re  until the c a lf  has a rea son ab le  chance o f  su rv iv a l o r  
d ies. Because o f  these investment d i ffe re n c e s  fe rn s ';s  can be 
expected to be m ore wary and s e le c t  m o re  p reda to r-free  
habitats than m ales , even at the e xp en se  o f  op tim al fo rag ing . 
T hus , disturbance reactions are g re a te s t on  the ca lv ing  
grounds a fte r the birth o f the c a lv e s ; here selection is the 
harshest c u lle r .

H um an activity can upset p re d a to r-p re y  re la tions . A fte r 
caribou have habituated to the p resence  o f  hum ans, they may 
seek human activities because o f  red u ced  p redato r abundance. 
T he caribou  from  Lake N ipigon, O n ta r io , w in ter a round  the 
A rm strong  a irp o rt, probably because o f  fa v ou rab le  fo rag ing  in 
the absence o f  p redators. Moose m ay s h o w  the same response 
on Is le  R oy a le  (R . Peterson, pers. c o m m . 1 9 8 1 ). W hen  we 
m od ify  the habitat we may aid w o lves in  th e ir searching e ffo r t  
—  a tra il bu ilt th rough caribou escape hab ita t in Pukaskw a N a­
tiona l P a rk . O n ta rio , is an example. S m a l l reduced stands o f  
c lim ax fo rest may attract caribou and a c t as traps —  predato rs 
know  where to search. Logging-road n e tw o rk s  become trave l 
routes fo r  w o lves (B ib ik o v , 1980 ). H au l road s  m ay be avoided 
by caribou  because o f  increased p re d a to r  presence (R o b y , 
1978 ). W o lv e s  fo llow ed  a snowshoe t r a c k  made by A T B  and 
found caribou  that previously had been secu re  on  a mountain 
re fuge su rrounded by soft deep snow . S e ism ic  lines p rov ide  
opportun ities fo r  w o lf  ambush, as do  ro a d s  in fo rest v a lle y s . 
The exam p les a re many a c j w ill b e com e  m ore  exp lic it when 
we know  m ore  about the strategics used b y  both caribou and 
w o lves in the ir interactions. Human ac tiv itie s  can potentia lly  
a ffec t caribou  ind irectly  through the ir a lte ra tion  o f  p redato r- 
p rey system s.

W e be lieve that the m a jo r en v ironm en ta l va riab le  that per­
m its caribou  to co-exist with predators is space . C a rib ou  need 
extensive areas so as to space th em se lve s fa r from  denning 
w o lves . A ga in , space is needed that w i l l  p rov ide  habitats 
where caribou  have a slight advantage su c h  as m ob ility . The 
greater the space the greater the ch an ce  fo r  d ispersa l o f  
c a rib ou , which increases the searching t im e  fo r  w o lves . H u f- 
fa k e r ’ s (1 9 5 8 ) com p lex  space fo r  f lu c tu a tin g  p redato r-p rey  
o sc illa tion s app lies to caribou.

A s herds increase they take up m ore  sp ace . The  N elch ina , 
F o rtym ile . and New foundland herds fa c ed  hunters in firing  
lines a long  transportation corridors but con tin u ed  to m igrate to 
meet the ir spatia l requirements. H ow e v e r , there must be a 
point where harassment is so con tinuou s and severe that 
an im als w ill no longe r pass. Such p o ten tia l b a rrie rs  must be 
prevented i f  caribou are to maintain th e ir  popu la tions in 
natural environm ents .
Adaptability of Caribou

Caribou  are perceived by many as n o t adaptable to the 
presence o f  humans. Y e t caribou a re o n e  o f  the few  la rge 
m ammals man has been able to dom esticate . One basis fo r  this 
m isconception is their unwary b eh a v iou r. C a rib ou  escape 
strategies, i .e . detecting motion, g roup ing  up, and standing

ground o r  approaching and v e r i fy in g , which a re successfu l fo r  
natural predators, are i l l-a d ap te d  to men with firea rm s.

C a rib ou  arc as adapted as o th e r N orth  Am erican ungulates 
to m an ’ s presence. W hen c a r ib o u  a re  captured and placed in 
ho ld ing  pens they become c a lm  w ithin hours. M oose  captured 
in New found land remained in  a  state o f  panic and m any died in 
captiv ity (P im lott and C a rb e r ry , 1 9 5 8 ). Recently A T B  placed 
w ild  adu lt caribou in a gam e fa rm  and w ithin two weeks they 
cou ld  be approached to w ith in  10 m . W ith in  two months the 
an im a ls wou ld enter a shed a n d  stand on a scale fo r  w eighing . 
The  la rge herds o f  caribou fe ed in g  a long  the h ighway on the 
A va lo n  Peninsula, along the T A P S  c o rr id o r , and a long  the 
D em pster Highway arc c om p a ra b le  to  the herds o f  habituated 
p ronghorn  antelope (Antilocapra americana)  on the G reat 
P la in s , which feed beyond r i f l e  range. C a rib ou , like  p rong­
ho rn s , a lso  craw l under fen ces (M i l le r  et ai., 1 9 72 ). C a ribou  
w intering at Armstrong, O n ta r io , m ay be avo id ing predators 
as a re  m ule deer (Odocoileus hemionus hemionus)  that v isit 
downtow n Waterton, A lb e rta  (G e is t , 1 980 ). C a rib ou  may be 
found on the highway near M c B r id e , B .C . ,  as a re road-w ise 
e lk  ( Cervus canadensis) in B a n f f  and Jasper N ationa l Pa rks . 
C a rib ou  learn that chainsaws s ig na l ava ilab ility  o f  a rb orea l 
lichens, ju s t as black-tailed d e e r  ( Odocoileus hemionus colurn- 
bianus) approach felled trees to  gain access to b row se. The 
sight o f  caribou standing on the  ra i lro a d  o r  stopping the C hu r­
ch ill Exp ress recalls the m ig ra t io n  o f  bu ffa lo  (Bison bison 
bison) in the past.

Bu t, adaptable as the c a rib ou  is , it s till has the same p ro ­
b lem s as the buffa lo  — o v e rh a rv e s t and the need fo r  space. 
O u r conc lusion  is that ca rib ou  can to lerate and adapt to the 
presence o f  man if  we w i ll p e rm it them to live  by not 
ove rharvesting . Caribou w ill c ro s s  m a jo r transportation c o r­
rid o rs  and physical obstructions to maintain their space, but 
there is probab ly some upper l im i t  to the ir tenacity. W e must 
not perm it the dissection o f  c a r ib ou  popu lations into sm all 
d iscrete units so that they lo se  th e ir ultimate adaptation — 
m ob ility , to seek space to cope w ith  an ever-changing extrinsic 
environm ent.
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A c t  o n  A l e r t :  o i l  lease p,<,posal " ’ rea,ensArctic National Wildlife Refuge
Director's note: This special edition of the N o r th e rn  L ine 
is designed to encourage public comment cn the fate of 

the Arctic National Wildlife Refuge coastal plain. The issue 
includes an overview o f the refuge, facts about the coastal 
plain, and  detailed information on the contents o f the 
draft 1002 Report. Please take a m om ent to read through 
this information and voice your concerns.
Y O U R  IN P U T  W IL L  M A KE  A  D IF F E R E N C E .

The A rctic  N a tion a l W i ld li fe  Refuge is o u r  n a tio n 's  m ost 
n o rth e rn  un it o f  th e  N a tion a l W ild li fe  R e fuge System . N o  
o th e r re fu g e  o r  p a rk  encom passe s  su ch  a c on tin u um  o f  
u nd is tu rb ed , b io lo g ica lly  in tact. A rctic  and  S u b a rctic 
h a b ita ts - from  th e  in te rio r b o i . .irest and  th e  cen tra l 
B rook s  R ange , to  th e  coasta l p la in  b o rd e r in g  the  A rctic 
O c e a n . N o  o th e r a re a  p ro tec ts  hab ita t fo r  s o  m an y  hea ltn y  
p op u la t io n s  o f  n a tio n a l in te rest spec ies , in c lu d ing  g r iz z ly  
and p o la r  b ea r, c a r ib o u , m u skox , D a li sh e ep , w o lf, 
w o lv e r in e , p e reg rin e  fa lc o n  and  g y rfa lc o n . T h e  annua l 
m ig ra tion  o f  th e  1 8 0 ,0 0 0  m em b e r P o rc u p in e  C a rib ou  H e rd  
b e tw een  th e  A rctic  Refuge and  a d ja c e n t a rea s  o f  C an ad a  is 
c on s id e re d  b y  m an y  to  b e  th e  m ost sp e c ta cu la r w ild li fe  
p h e n om e n o n  o n  A m erican  and  C anad ian  so il.
W h e n  th e  A rctic  N a tion a l W i ld li fe  R ange w as estab lished  

in 1 9 6 0 , th e  a c tion  w as seen as the  c u lm in a tio n  o f  e x te n ­
sive p re se rv a tio n  e ffo rts  begun  m o re  th an  a d e c a d e  e a r lie r . 
In 1 9 8 0 , C ong re ss  passed th e  A laska N a tion a l In terest 
Lands C on se rv a t io n  Act (A N ILCA ) w h ich  in c reased  th e  s ize  
o f  th e  range  to  19  m illic n  ac res and  ren am ed  it th e  A rctic 
N ation a l W i ld li fe  R e fuge . Eight m illion  acres o f  th e  o rig in a l 
w ild life  range  w as designated  as w ild e rn ess . Tw ice  the  
H ou se  o f  R ep resen ta tives v o te d  o v e rw h e lm in g ly  to  
designate the  coasta l p la in , th e  1 .5  m illio n  ac re s w edged  
b e tw een  the  B ro o k s  Range and  th e  B eau fo rt S ea , as 
w ild e rn ess . In the  Sena te  ve rs io n  o f  the A laska  Lands Act, 
w h ich  fin a lly  b e cam e  law , th e  coas ta l p la in  w ild e rn ess  w as 
d e le ted .

In its p la ce , A N ILC A  c a lle d  fo r  an assessm en t o f  th e  fish 
and  w ild li fe  re sou rc e s , a n d  th e  o i l a n d  gas p o ten tia l o f  the 
coasta l p la in . This p ro v is io n  o f  th e  law  a lso  req u ire d  the  
S ec re ta ry  o f  th e  In te r io r to  assess th e  lik e ly  im pac t o f  o il 
and  gas d e v e lo p m e n t o n  re fu g e  v a lu e s  and  subm it a rep o rt 
and  re c om m en d a tio n  to  C ong re ss . This re p o rt , req u ire d  by  
Section  1 0 0 2 (h ) o f  A N ILC A ,(h en ce  the n am e  te n -o -tw o ), is 
n ow  o u t fo r  p u b lic  c om m en t b e fo re  be ing  fin a liz e d  and  
subm itted  to  C ong re ss . It is im p o rtan t to  k e e p  in m ind  that

Section  1 0 0 3  o f  A N IC LA  p roh ib its  fu rth e r o i l e x p lo ra t io n  
and  d e v e lo p m e n t in the  coasta l p la in  un le ss C ong re ss  
passes spec ific  leg is la tion  to  o p e n  the  a re a  fo r  such  use .
W h e n  th e  d ra ft 1 0 0 2  R ep o rt w as fin a lly  rc .ea sed  in 

N o v em b e r 1 9 8 6 , it re c om m en d e d  tha t th e  en tire  c o a s ta l 
p la in  b e .o p e n e d  u p  fo r  fu ll o i l a .id  gas leas ing . T h e  n a t io n  
is b e ing  y v e n  a  c le a r c h o ic e : p re se rv e  in tac t th e  u n iq u e  
ecosystem  th a t is th e  A rc tic  R e fu g e , o r  h a c k  o f f  a  c ru c ia l 
c h u n k  o f  it f o r  e n v iro n m e n ta lly  d e s tru c tiv e  re s o u rc e  
d e v e lo p m e n t .

Full o il a nd  gas leasing  o f  the  A rctic  R e fuge coas ta l p la in  
w ill c om p le te ly  su b v e rt 'th e  pu rp o se s  fo r  w h ich  th e  re fu g e  
was e stab lish ed , w h ich  in c lu d e : a ) to  c on se rv e  fish a n d  
w ild life  p o p u la t io n s  and  hab itats in th e ir na tu ra l d ive rs ity ,
b) to  fu lfi ll th e  in te rn a tion a l trea ty  ob lig a tio n s  o f  th e  U n ited  
States w ith respec t to  fish and  w ild li fe  a n d  th e ir hab ita ts ;
c) to  p ro v id e  th e  o p p o rtu n ity  fo r  c o n t in u e d  subsistence 
uses by  lo c a l res iden ts , and ; d ) to  e n su re , to  th e  m ax im um  
ex ten t p rac ticab le , w a te r q u a lity  a n d  necessa ry
w a te r quan tity  w ith in  th e  re fuge . Th is basic m and a te  fo r  
m anagem en t o f  th e  re fuge  sh o u ld  b e  k ep t in m ind  w hen  
rev iew ing  th e  re c om m end a tion s  o f  the  d ra ft  1 0 0 2  R ep o rt .

The foothills of the Brooks Range at the edge of the Arctic Reluge 
coastal plain.
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ing that GM will include them ' f i f  som e 
oiher future ca r  "ro^rnm

;t they itad stead- 
tastly resisted lor years. Instead, they had 

•clung to a system  of staggered  breaks that 
required 3:>b extra  w orkers as substitu tes 
to keep pie line running. Those 350 now are 
being laid off.

Local 276's actions don't stop there. 
M em bers recently voted three to one to

Continual F r o m  First Pntjc 
suggest a zoning code. "U sed to be that at 
the very mention of the word 'zoning.' a 
lynch mob would come out of the wood­
w ork." Mr. Mitchell says. "The politicians 
didn't even have the word in their vocabu­
la ry ."

"U sed to be ."  in W asilla parlance, 
m eans a couple of years ago. Some old- 
tim ers attribute the apparent mellowing of 
a ttitudes lately to an influx of Anchorage 
com m uters a ttracted  by the mountain 
views and modest real-esta te  prices, 
ra th er than by the anti-zoning politics.

A fter the borough beat its hasty re treat 
on a valley-wide zoning plan, for instance, 
W asilla adopted its own land-use plan. It 
g ives residents the right to form ally pro­
test. though not necessarily  stop, "Incom ­
patib le" intrusions, such as junkyards, in 
their neighborhoods. But m ost of the town 
rem ains essentially unzoned.

"T here is considerable resistan ce  here - 
by people to any sort of controls over their 
lives."  says Harold Newcomb, a  reai-es- 
tate investor and a form er W asilla mayor. 
"They move up here and buy their one 
acre. They build a house. They put in a 
septic tank and a w ater well. Maybe they 
get a power line, but that’s  their only con­
nection to the outside world. They become 
a little kingdom unto them selves. They've 
got a .44 Magnum and if anybody m esses 
with them, they become a police depart­
ment, loo."

Although the town has a sp ira tin g  felony 
ra te  and an urban-style drug-traffick ing 
problem . Wasilla seem s to have as little 
use for police as it does for planning. Mr. 
Newcomb advocated the citified concept of 
a police departm ent three y ears ago, and 
his plan was prom ptly derailed by a coali­
tion of L ibertarian P arty  m em bers and 
"som e folks who ju st didn 't want the police 
snooping around," he says.

Libertarians and Republicans
Mr. Newcomb subsequently lost his bid 

for re-election to the L ibertarians, a con­
siderable force in Alaskan politics. The 
L ibertarians them selves w ere routed from 
city  hall by the current m ayor. Charles 
Bumpus, a self-described " libera l Republi- 

.c a n ."  Mr. Biim pus's Republicanism  m ight
HOI bp i- - -

•"Dcsiurs. cuKipeiiiiuii i* —
w ill |)p  f‘p r rp . M n sdn  \ f n l n r  C*™

won't open until Septem ber 1987. 

Attention From Politicians
Meanwhile, both the Arlington and J e f­

ferson Avenue plants are getting attention 
from local politicians, som ething that will 
happen time and again as sim ila r situa­
tions occur. When Texas Gov. M ark White 
heard that Arlington wouldn't get GM's

of authority and lend to be virulently anti­
tax. the mayor says. He adds that the town 
Is unlikely to s ta rt levying any taxes until 
residents take the initiative.

"W hat fo r?"  asks Lester B aker, a m e­
chanic. He and his neighbors', he suggests, 
are  perfectly able to care for th em srlves 
and protect their property. 'The last guy 
who drove up past the 'Keep CW  s ig n s"  on 
the gravel road leading to his home outside 
of town, he says, “ my neighbor ju s t  got his 
gun and pulled off two rounds over his 
head. He peeled out of there pretty  qu ick ." 
Most residents haul their own g arb age  to 
the dump, and volunteers man the fire  de­
partm ent.

Police protection actually is provided 
by the sta te, which can spare  only four 
troopers a t any given tim e to cover W asilla 
and the rest of the West Virginia-sized bor­
ough. W asilla also large ly  depends on sta te  
gran ts to support its 14-person c ity  work 
force and a bare-bones capital-im prove- 
men. program .

Arc Taxes Inevitable?
With sta te  revenues being battered by 

slum ping oil p rices and with growth contin­
uing to overload the town's gravel roads 
and rudim entary serv ices, however, Mr. 
Bumpus concedes that taxes m ay be inevi­
table. A few sm all neighborhoods, in a big 
step  for W asilla, a lready have agreed to 
create  localized taxing d istric ts  to finance 
sew ers and other im provem ents without 
putting the tax bite on all residents.

Sheer growth, m eantim e, keeps eroding 
the town's, frontier sp irit. W asilla (the 
name cam e from an Indian term  for 
"brea th  of a ir" ) sprang up in 1917 as a 
trading post for w orkers building the 
Alaska Railroad. In the 1970s, when the en­
ergy c r is lr  spurred spectacu lar growth in 
Alaska in general. W asilla a ttracted  the 
m avericks and developers who disdained 
taxes and zoning laws.

Even som e of these people now lam ent 
the effects of the pell-m ell growth. Leaky 
septic tanks have begun to foul the town's 
two lakes, and unregulated developm ent Is 
Jeopardizing the underground aquifier that 
feeds residents’ wells. Rush-hour tra ffic  
clogs the town's com m ercial strip, and on 
weekends rinrino •>-- - -  —  •

 • ••-<. . • . . . .  •*-> •• ........
the company didn't consider Leucadia 's 
proposal an offer b eca u se .it was "vague 
and full of so many conditions,” including 
that financing be arranged. Leucadia 
hasn 't given details, but a Leucadia a tto r­
ney said the company would use its bor­
rowing power and GATX assets to finance 
the acquisition.

" I  thought S38 (a share) is as specific  
as one can get,"  said the Leucadia a tto r­
ney, Stephen Jacobs. He also said the only 
conditions Leucadia se t were typical for 
any acquisition. Aside from  adequate fi­
nancing. the o ffer Is su b jec t to regu latory 
and shareholder approval, to a  review  
GATX’s finances, and to a definitive 
m erger agreem ent, Mr. Jacobs said.

GATX said  it would provide Leucadia 
with full financial Information if a " s p e ­
cific bona fide proposal" is m ade. GATX 
said it would require Leucadia to sign  a 
confidentiality agreem ent. Leucadia 
signed a sim ila r agreem ent last month, 
when it firs t expressed an in terest in the 

, company, and received information on 
some of GATX's operations. Ledcadia re ­
turned the information, as specified in that 
agreem ent, which has expired.

I te l  t o  R edeem  W a r r a n t  Series 
SAN FRANCISCO—Itel Corp. sa id  it 

plans to call for redemption a se r ie s  c f 
w arran ts it issued in N ovem ber 1984 along 
with 11% senior subordinated notes due 
Jan. 1, 1994. '

.T h e leasing/m arine construction, and 
railroad concern said the transaction 
would reduce its debt about S14 million.

Itel said the call date is M arch 3. It 
said each of the three million w arran ts is 
exercisable into common stock a t S4.75 a 
share  and callable at 50 cen ts a w arran t. 
The w arrants are exercisab le  through 
M arch 24 by payment in cash or the 11% 
notes.

Boeing Says Airline F o u n d  

T w o  More Jets With Cracks
Bu a W a l u S t h e e t  J o u r n a l  Sla// Reporter

SE A T T L E -B oelng Co. said  B ritish  
Airways found structura l cra ck s n ea r, 
the nose of two more 747 Jumbo je ts  du r­
ing an inspection.

The discovery brings to four the num ­
ber of older 747s found to have this prob­
lem. E arlie r this month, the Federal 
Aviation Administration ordered U.S. 
a irlines to Inspect 747s that have m ade 
m ore than 10,000 landings. There a re  160 
such planes flying dom estically. Boeing, 
an aerospace concern, also a lerted  in ter­
national carriers.

The FAA order followed Boeing’s d is­
covery of cracks In a Pan American
Wn»M *•— ' ,'"=1

A l a s k a n  C i t y  R e s i s t s  T a x e s ,  P o l i c e

A n d  Z o n i n g  D e s p i t e  F a s t  G r o w t h
<■>-----------------------
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M a p  o f  t h e  1 0 0 2  a r e a  and  hypo the t ic a l  d e v e l o pm en t  scena r i o
The 125 mile stretch of coastline along the Arctic Refuge, most of which is in the 1002 area, is the only section o f Alaska's 1100 
miles of Arctic Ocean coastline that is currently protected from the environmentally damaging effects of oil development.

Impact of alternatives
T he  dra fr 1 0 0 2  rep o rt p resen ts a n d  an a ly ze s  five  m anage ­
m en t a lte rna tives fo r  the coasta l p la in . The fiv e  o p tio n s  
a re : 1) fu ll leasing  o f  the  en tire  1 0 0 2  study a re a ;
2 ) pa rtia l leas ing  w ith in  th e  1 0 0 2  a re a ; 3 ) ad d it ion a l o il 
and  gas e x p lo ra t io n  in c lu d ing  e x p lo ra to ry  w e lls  (c u rre n t ly  
p roh ib ited  b y  A N ILCA ); 4 ) n o  ac tion  w h ich  w o u ld  in c lu d e  
the 1 0 0 2  a re a  in th e  re fuge c om p reh en s iv e  p lann ing  p ro ­
cess c u r re n t ly  u n d e rw ay ; a n d , 5 ) fe d e ra l w ild e rn ess 
des igna tion  fo r  th e  en tire  coasta l p la in . S igned by Assistant 
S ec re ta ry  o f  th e  In te rio r B ill H o rn , t h e  d r a f t  1 0 0 2  R e p o r t  
r e c o m m e n d s  f u l l  l e a s i n g  o f  t h e  c o a s t a l  p l a i n  f o r  o i l  a n d  
g a s  p r o d u c t i o n .

R esou rc e s  a n d  th e  P rice  o f  E x trac tion  
O n  th e  N o rth  S lo p e  o f  A la ska , th e re  a re  o v e r  2 3 .6  m illion  
acres o f  fe d e ra l land  in th e  N a tion a l P e tro le um  Reserve- 
A laska a lre a d y  c om m itted  to  o il d e v e lo p m e n t . This figu re  
d o e s  n o t in c lu d e  th e  vast o ilf ie ld s  a ro u n d  P ru d h o e  Bay o r  
state and  fe d e ra l O u te r  C on tin en ta l S h e lf (O C S ) o il leases.
N o  o n e  kn ow s c on c lu s iv e ly  h o w  m uch , if a n y , o il a c tu a l­

ly  lies b en ea th  the coasta l p la in . T h e  d ra ft 1 0 0 2  R ep o rt 
p red ic ts  that t h e r e  is  o n l y  a  1 9 %  c h a r  : e  t h a t  a n y  
e c o n o m i c a l l y  r e c o v e r a b le  o i l  d e p o s i t s  l i e  b e n e a t h  t h e  
c o a s t a l  p l a i n .  This 1 9%  ch an ce  is c a lle d  the  m arg ina l p r o ­
bab ility , a n d  m akes re c o v e ra b le  o il estim ates

" c o n d it io n a l” ; that is, b ased  o n  the  ra the r im p o rtan t c o n ­
d itio n  that th e re  is a n y  o i l th e re  at a ll. It is against this o n e  
in five  ch an ce  fo r  e c o n o m ic a lly  re c o v e ra b le  o i l that the  
A m erican  p ub lic  is be ing  asked  to  sac rifice  in te rn a t io n a lly  
significant w ild li fe  and  w ild e rn ess  re sou rc e s .
The  ra tion a le  p ro v id ed  in th e  d ra ft rep o rt to  ju s tify  the  

fu ll leasing  re c om m end a tio n  in c lu d es  the  n a tio n a l n eed  fo r  
d om estic  sou rce s  o f  o il a n d  gas a n d  the n eed  to  p ro v id e  
fo r  n a tion a l secu rity . In fo rm a tio n  in c lu d ed  in the  d ra ft 
1 0 0 2  R ep o rt d o e s  n o t p ro v id e  su ffic ien t e v id en c e  to  
d em on s tra te  tha t d e v e lo p m e n t o f  th e  A rc tic  R e fuge  coa s ta l 
p la in  w o u ld  p ro v id e  en ou g h  o i l to  s ign ifican tly  a lte r  the  
n a tion 's  d e p e n d e n c e  o n  fo re ig n  o il.
T w o  k inds o f  o il re so u rc e  estim ates a re  fre q u e n t ly  m ade : 

estim ates fo r  o i l " in  p la c e "  (h ow  m uch  o i l is d ow n  th e re ), 
and  estim ates fo r  " e c o n o m ic a lly  re c o v e ra b le  o i l . "  N o t a ll 
th e  o il in th e  g ro u n d  can  be  e x trac ted , g iven  c u rre n t 
te c h n o lo g y .
T he  rep o rt p resen ts a range  o f  c o n d it io n a l p robab ilit ie s  o f  

h ow  m uch  o il m igh t b e  re c o v e ra b le . M an y  o f  the  w ild ly  
op tim istic  figures c ited  b y  the  D e p a rtm en t o f  th e  In te rio r 
in th e  p ress a re  fo r  e stim ates o f  o il in p la c e  w ith  lo w  p ro - 
bab ilites o f  o c c u ra n c e . T h e  m ean  estim ate  o f  o il c ited in 
the d ra ft is 3 .2  b i llio n  b a rre ls  w ith a 4 0 %  p ro b ab ili ty  o f  o c ­
c u ran ce . This fig u re  is u sed  in the  re p o rt  as th e  basis fo r  
e c o n om ic  p re d ic tio n s .U s in g  this m ean  figu re , p ro d u c tio n  
from  th e  A rctic  R e fuge u n d e r fu ll leasing  w o u ld  e q u a l o n ly
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^ o u r t c c n t f j  l e g i s l a t u r e  —  d e c a n i )  d e s s i o n

Senate Calendar friday
April 25, 1986 
10:30 a.m.<0ff{cfal business of tfje denote

One Hundred third Legislative Day

Chaplain: Right Reverend Archimandrite Innocent (Fryntzko) of
St. Nicholas Russian Orthodox Church

SECOND READING OF SENATE BILLS

SB 475 Designating the woolly mammoth as the state fossil 
Resources report pg 2463, fiscal zero

SENATE BILLS IN SECOND READING

CSSSSB 391 
(SA)

Relating to the ethical conduct of governmental 
activities
 ____    eff. date

Held from 4/23, amendment No. 1 moved and pending

SECOND READING OF HOUSE BILLS

HB 559 Approving the sale of Kuparuk River Unit royalty 
oil by the State of Alaska to Petro Star, Inc. 
and Chevron U.S.A., Inc.
  eff. date

Resources report pg 2282, Finance report pg 2437

CITATIONS

Honoring - Gold King Midget A Amateur Hockey Team 1986 Western Regional 
Champions
by Senators Fahrenkamp, Bennett and Coghill;

Representatives Davis, Frank, Koponen, M.W. Miller, Ringstad 
and Shultz

In Memoriam - Bessie Barnabas 
by Representatives Binkley and M.W. Miller



4 .1 7 %  o f  p ro je c te d  U .S . o i l d em and  b y  the  y e a r  2 0 0 5 , 
2 .5 7 %  b y  2 0 1 0 .
T h e  re p o r t  bases its e c o n om ic  p red ic tion s  o n  op tim is tica l­

ly  high o i l p rices o f  $ 3 3  and  $ 4 0  p e r b a rre l, w h i le  re c en t 
o il p rices have  b een  in th e  n e ig h b o rh o o d  o f  $ 1 4  to  $ 1 8  
p e r b a rre l. T hese  c a lcu la t io n s  p ro d u c e  c o rre sp o n d in g ly  
high figu res w ith  w h ich  to  bo ls te r a rg um en ts re la ting  to  the  
na tion a l in terest.

E n v iro nm en ta l D am ag e
O n e  rea son  c ited b y  Assistant Sec re ta ry  H o rn  fo r  p ro p o s ­

ing fu ll leasing  is " th e  ab ility  o f  in dustry  to  m in im ize  
d am age  as iea rn ed  from  o il and  gas activities e lsew h e re  in 
the A laskan  A rc t ic ."  F rom  the sam e rep o rt : "A c c id en ta l 
sp ills o f  c ru d e  o i l a nd  re fin ed  p e tro le um  p ro d u c ts  a re  an  
in ev itab le  c on sequ en ce  o f  o il fie ld  d e v e lo p m e n t ."
Since 1 9 7 2 , th e re  have  been  2 3 ,0 0 0  o i l sp ills that were 

reported  to  the A laska D ep a rtm en t o f  E nv irom en ta l 
C on se rva tio n . T h e  la rgest sp ill w as 6 5 8 ,0 0 0  g a llo n s . This 
d oes  n o t ind ica te  a g o od  industry  track  re c o rd  and  
rep resen ts a se riou s th rea t to  the  frag ile  life  fo rm s  o f  th e  
a rc tic  tu nd ra .

H a za rd o u s  w aste d isp osa l is a n o th e r se riou s p ro b lem  that 
rem a ins u n so lv ed : th e re  is c u rre n t ly  n o  pe rm itted  h a za r­
d ou s  w aste d isposa l site o n  the N o rth  S lop e . S tud ies o f  
rese rve  p it flu id  d ischarges (w h ich  o c c u r  at e v e ry  d ri ll p a d ) 
at P ru d h oe  Bay ind ica te  increases in th e  le ve ls  o f  heavy  
m eta ls such  as z in c , a rsen ic , and  a lum in um . T h e  stud ies 
n o te  that " a lo n g  w ith d e te rio ra tio n s  in w a te r q u a lity , th e  
qu a lity  and  quan tity  o f  o rgan ism s used as fo o d  by  N o rth  
S lo p e  b ird  species m ay be  d ec re a s in g ."

C a rib ou
The  P o rcu p in e  C a rib ou  H e rd  stands as a  sym b o l fo r  th is 

th rea ten ed  ecosystem . T w o  e x trem e ly  critica l phases o f  
c a rib ou  life  h is to ry  take  p la ce  in the  1 0 0 2  a re a : th e  ca lv in g  
and  post-ca lv ing  p e rio d s . C a rib ou  c ow s w ith  n ew -b o rn  
ca lves a re  p a rtic u la r ly  sensitive to  d is tu rb ance . D u rin g  th e  
post-ca lv ing  p e rio d  c a r ib ou  sto re  ene rg y  fo r  w in te r su r­
v iv a l; d is tu rbances from  hum an  activity can  cau se  stress 
and  en e rg y  loss at this c ru c ia l tim e  . A lso  at th is tim e , 
h o rd es  o f  insects, m a in ly  m osqu itoe s , em e rg e  to  p la gu e  
the c a r ib ou . T o  avo id  th e  insects, c a r ib ou  seek  o u t  the 
w in d y  a n d  c o o l B eau fo rt Sea coas t. T h e  1 0 0 2  a re a  p r o ­
v ides th e  m os t im p o rtan t ca lv ing , p o s t-c a lv in g  a n d  in sec t 
re lie f habitat fo r  the P o rcup in e  C a rib ou  H e rd .

O th e r  Species
T he  1 0 0 2  a rea  a lso  p rov id es  essentia l hab itat fo r  a v a rie ty  

o f  o th e r w ild life  species . M u skoxen  w e re  e x te rm in a ted  
from  the N o rth  S lo p e  by  the  late 1 8 0 0 's. T od ay 's  h e a lth y  
p op u la tio n  in the  1 0 0 2  a re a  is a resu lt o f  a re in trod u c t ion  
in 1 9 5 9  and  19 70 . The  a re a  p rov id es  im po rtan t hab ita t as 
w e ll fo r  w o lv e s , a rc tic  fo x e s , w o lv e rin e s , b row n  b ea rs , and  
p o la r  b ea rs . O n e  h un d red  and  e ight species o f  b ird s h ave  
b een  re c o rd ed  o n  the A rctic  Refuge coasta l p la in , in c lu d ing  
the th rea ten ed  arc tic  p e reg rin e  fa lc o n . M ost o f  th ese  b ird s 
nest on  th e  coasta l p la in , o th e rs  fe e d , nest, m o lt , o r  
p re p a re  fo r  the  fa ll m ig ra tion  on  th e  rich tu nd ra  vege ta ­
tion . As m any  as 3 0 0 ,0 0 0  sn ow  geese , o r  a p p ro x im a te ly  
5 0%  o f the  Pacific F lyw ay p op u la t io n , stage o n  th e  coasta l 
p la in  to  p re p a re  fo r  the ir lo n g  m ig ra to ry  fligh t so*. th .
Tw e lve  species o f  fish fre q u en t the  rivers a n d  stream s o f  
the 10C2 a rea , w h ile  m any  m o re  species inhab it th e  w a te rs

It is against this one in five chance for 
economically recoverable oil that the 
American public is being asked to 
sacrifice internationally significant 
wildlife and wilderness resources.

o ffsh o re . In sum m ary , th e  coas ta l p la in  is th e  m ost 
b io lo g ic a lly  im p o rtan t p a rt o f  th e  A rc tic  R e fu g e  b ecau se  it 
p ro v id e s  c ritica l hab ita t f o r  s o  m an y  re s id en t a n d  m ig ra to ry  
spec ies .

D ire c t Im p ac ts  to  Fish a n d  W i ld li fe  
T h e  re p o rt  p ro je c ts  a  " p o p u la t io n  d e c lin e  o r  d is tribu tion  

chan ge  fo r  2 0 -4 0  p e rc e n t o f  th e  P o rc u p in e  C a r ib o u  H e rd ."  
The  re p o rt  a ls o  ind icates that c a r ib ou  m ay  b e  fo rc e d  to  
a vo id  7 2 ,0 0 0  a c re s  o f  in sect re lie f hab ita t u n d e r  fu ll le as­
ing. "D e p e n d in g  u p on  des ign , p ip e lin e s m ay  c re a te  a  b a r­
rie r. T h o se  a d ja c en t to  o r  c lo s e  to  ac tive  roa dw ay s  w o u ld  
p ro b a b ly  m ost im p ed e  fre e  m ov em en t...T h is  is o f  p a r ­
t ic u la r c o n c e rn  in the  1 0 0 2  a re a  b ecau se  th e  p ro b a b le  
p ip e lin e /h au l ro a d  ro u te  w o u ld  b isect th e  a re a ,"  said th e  
rep o rt .
"  In c reased  n o ise  and  d is tu rb an c e  le ve l d isp lac ing  

w ild li fe  th ro u g h o u t the  1 0 0 2  a re a . . . "  is o n e  o f  the 
u n a v o id ab le  im pacts listed in th e  re p o rt . A n o th e r is d irec t 
loss o f  hab ita t d u e  to  g ro u n d  be ing  p h y s ic a lly  c o v e re d  by 
s tructu res , ro ad s , and  o th e r  fac ilities . D isp la cem en t a n d  in ­
c reased  ha rvest o f  w o lv e r in e s , d irec t loss o f  m oo se  hab ita t, 
d irec t m o rta lity  o f  b ird s , a d e c lin e  o r  ch an ge  in d is trib u tion  
o f  g o ld e n  eag le s , a d e c lin e  in the w o lf  p o p u la t io n : th e  list 
goes o n  and  o n . "A  m a jo r  re d u c tion  o r  c h an g e  in d is trib u ­
tion  o f  sn ow  geese  using the  1 0 0 2  a re a  c o u ld  o c c u r 
th rou gh  the cum u la tiv e  e ffec ts o f  d irec t h ab ita t loss , in ­
d irec t hab ita t lo ss d u e  to  d is tu rb ance , a n d  d irec t 
m o rta lity ,"  is a ls o  ind ica ted  b y  the  rep o rt .
T h e  c o a s ta l p la in  is v ita l to  th e  e c o lo g ic a l in teg rity  o f  th e  

A rc tic  R e fu g e . It is n o t  a  sp e a ra te  e n tity  w h ic h  can  be  
c o n v e n ie n t ly  s lic ed  o f f  w ith o u t  m a jo r  a d v e rse  e ffe c ts  to  
th e  w h o le  system .

M itig a tion
M easu re s  p ro p o se d  fo r  m itigation  o f  im pacts assoc ia ted  

w ith  o i l p ro d u c tio n  rep re sen t w ish fu l th in k in g  at best. F o r 
e x am p le , th e  re p o r t  says that " .. .n e g a t iv e  e ffec ts  to  
m u sko x en  c o u ld  be  m itigated by  s tan d a rd  s tipu la tion s  p r o ­
h ib iting  d is tu rb an ce , im p lem en tin g  necessa ry  tim e  and  
a rea  c lo su re s , a n d  requ iring  on -s ite  m o n ito r in g ."  Y et in the 
next p a rag rap h , th e  re p o r t  adm its tha t " . . .m a jo r  nega tive  
e ffec ts u p on  th e  m u sko x en  p o p u la t io n  from  o i l and  gas 
d e v e lo p m e n t c o u ld  o c c u r , c on s id e rin g  th e  p re sen t 
m anagem en t o b je c tiv e s  fo r  c on t in u ed  p o p u la t io n  g row th  
o f  th e  h e rd  u n d e r na tu ra l reg u la tion  a n d  the  d isp la c em en t 
from  hab ita t lik e ly  to  o c c u r ."

S u b s is ten ce  V a lu e s
N a tive  p e o p le  in  bo th  A laska a n d  C anada  d e p e n d  o n  

A rctic R e fuge  re sou rc e s  fo r  b o th  cu ltu ra l and  nu trition a l 
su s ten ance . Th is in c ludes the  In up ia t p e o p le  o f  the v illage  
o f  K ak tov ik  and  the  A thabascan  p e o p le  o f  A rc tic  V illa g e ,
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O f f i c i a l  B u s i n e s s  o f  t h e  Ho u s e

N I N E T Y -T H IR D  DAY

C h a p l a i n :  P a s t o r  J o n  P a d e n  
C h u r c h  o f  C h r i s t

1 9 8 6  J  
1 0 : 0 0  a<ra

SECOND READING OF SENATE B IL L S

C S S B  1 0 9  "A n  A c t  r e l a t i n g  t o  p r o v i s i o n  o f  c h i r o p r a c t i c  s e r v i c e s  u n d e r  
(H E S S ) t h e  m e d i c a i d  p r o g r a m . "

-H E S S  r e p o r t ,  p .  1 4 0 7  
- F i n a n c e  r e p o r t ,  p .  2 0 8 5  

F i s c a l  N o t e ,  H o u s e  S u p p l e m e n t  N o . 3 5

HB 4 6 3  "A n  A c t  r e l a t i n g  t o  c r i m i n a l  t r i a l s  a n d  r e s t i t u t i o n . "  
- J u d i c i a r y  r e p o r t  w / C S ( J u d ) ,  n e w  t i t l e ,  p .  2 4 3 8 :

A n A c t  r e l a t i n g  t o  a u t h o r i t y  t o  c o m p r o m i s e  c e r t a i n  
m i s d e m e a n o r s  a n d  t o  t h e  p a y m e n t  o f  r e s t i t u t i o n .

Z e r o  F i s c a l  N o t e
Z e r o  F i s c a l  N o t e  w / a n a l y s i s ,  H o u s e  S u p p l e m e n t  N o . 1 0 0  

- F i n a n c e  r e p o r t ,  p .  2 5 6 8  
- R e t u r n e d  t o  R u l e s  f r o m  c a l e n d a r ,  4 / 1 4  
- R u l e s  r e p o r t e d  t o d a y

A c t  r e l a t i n g  t o  c o r r e c t i v e  m a n a g e m e n t  o f  t h r e a t e n e d  
o f  g a m e . "

r e p o r t  w / C S ( R e s ) ,  s a m e  t i t l e ,  p .  2 4 1 7  
Z e r o  F i s c a l  N o t e  

- F i n a n c e  r e p o r t  w / C S ( R e s ) ,  p .  2 5 5 0

SECOND READING OF HOUSE B IL L S

SECOND READING OF SENATE RESOLUTIO N S

S J R  4 7  R e q u e s t i n g  a d d i t i o n a l  a c t i o n  b y  t h e  U n i t e d  S t a t e s  t o  r e d u c e  
h i g h  s e a s  i n t e r c e p t i o n  o f  A l a s k a - b o u n d  s a l m o n .
- R u l e s  r e p o r t ,  p .  2 5 9 9

C IT A T IO N S

H o n o r i n g  -  D r .  H e n r y  I .  A k iy a m a  b y  S e n a t o r s  K e r t t u l a ,  Z i e g l e r ,  R a y ,  
R o d e y ,  F e r g u s o n ,  S a c k e t t ,  Z h a r o f f ,  H a l f o r d ,  V . F i s c h e r ,  S t u r g u l e w s k i ,  
A b o o d ,  F a h r e n k a m p ,  B e n n e t t  & a l l  o t h e r  m e m b e r s  o f  t h e  S e n a t e ;  
R e p r e s e n t a t i v e s  M . M . M i l l e r ,  D u n c a n

ANNOUNCEMENTS

M i n o r i t y  C a u c u s  C o u r t  B u i l d i n g  N oo n

B l o o d  P r e s s u r e  C a p i t o l  -  2 n d  F l o o r  1 1 : 3 0  a . m .  t o
1 : 3 0  p . m .



Porcupine Caribou Herd crossing a coastal plain river.

V ene tie , C h a lky its ik  and  Fort Y u k on  in A laska and  the 
v illage  o f  O ld  C row  in C anad a . T h e  m ost im po rtan t sub- 
sistance re s o u rc e  o f  a ll is the  P o rcu p in e  C a rib ou  H e rd . 
"C a r ib o u  is th e  m ost im po rtan t fo o d  sou rce  fo r  the  p e o p le  
o f  A rctic  V i l la g e .. ."  a cco rd in g  to  th e  1 0 0 2  R ep o rt . O th e r 
re fuge spec ies used by  th e  p e o p le  o f  K ak tov ik  in c lu d e  D a li 
Sheep , A rctic  C h a r, A rctic  C isco , p ta rm igan , p o la r  bear, 
n um e rou s  spec ies o f  w a te rfow l, b e a rd ed  sea l, spotted  sea l, 
ringed sea l, w o lf , w o lv e r in e , b row n  bear, and  A rctic- 
g ro u n d  sq u irre l.

R e c re a t io n a l V a lu e s  W o u ld  b e  C om p rom ise d
"A n  e xp e rie n c e  in the  A rctic  N a tion a l W ild li fe  Refuge is 

o n e  y ou  m ust sea rch  o u t y o u rs e lf" , states the  fo rm  le tte r 
the U .S . Fish a n d  W ild li fe  Service sends to  po ten tia l 
v isito rs to  the  re fuge . " Y o u  w ill fin d  n o  p ackaged  trip  
p lans n o r  trail m aps po in ting  th e  w a y ...p e rh a p s  m o re  than  
a n yw he re  in A m erica , th e  A rctic N a tion a l W i ld li fe  Refuge 
is a p la ce  w h e re  th e  sense o f  th e  u n k n ow n , o f  h o riz o n s  
u n e x p lo re d , o f  o pp o rtu n it ie s  fo r  s e lf  re lience , 
in d ep end en ce , ch a llen g e , d iscove ry  and  ad v e n tu re ...f in d in g  
o n e 's  ow n  w ay  in a setting unsu rpassed  in b eau ty  and  
vas tn e ss ...m ake  the  A rctic Refuge a u n iq u e  re c rea tion a l 
e x p e r ie n c e ."  If the 1 0 0 2  a re a  is d e v e lo p e d , the sights and  
sounds o f  o i l d ri llin g  and  tran sp o rta tion  w ill d om in a te  th e  
visito r's sen sua l e xpe rien ces  a n yw h e re  from  th e  c oas t to  
the A rctic D iv id e . A esthe tic  im pacts w ill e x tend  b e yon d  
th e  1 0 0 2  a re a  itse lf.

O th e r  P ro b lem s  th e  R e p o rt  Fa ils  to  A dd ress
T w o  m a jo r  p ro b lem s  im m ed ia te ly  m ee t the eye . O n e  is 

the  lack  o f  su ffic ien t w a te r qu an tity  in the  1 0 0 2  a rea . T h e  
o th e r is the  e n o rm ou s  req u irem en t fo r  g rave l necessary  fo r  
bu ild ing  d rillin g  pads and  road s o n  p e rm a fro s t . T h e  rep o rt 
says "  Spec ific  lo ca tion s  and  sou rce s  o f  w a te r and  g rave l 
fo r  e x p lo ra t io n  and  d e v e lo p m en t activ ities have  n o t b een

iden tified ; and  it is u n d e rs to o d  that these  re sou rc e s , 
e sp ec ia lly  w a te r , a re  n o t re a d ily  a v a ila b le  o n  th e  1 0 0 2  
a re a ."  T he  re p o rt states that " . . .a s  m u ch  as 15  m illio n  
g a llon s  o f  w a te r m ay  be  n e ed ed  to  d r i l l o n e  e x p lo ra to ry  
w e l l ."  As fo r  g ra ve l, "E ach  m ile  o f  ro a d  o cc u p ie s  a b ou t 5 
acres and  requ ire s a p p ro x im a te ly  4 0 ,0 0 0  cub ic  ya rd s  o f  
g ra v e l."  In a ll, 4 0  to  5 0  m illio n  c u b ic  ya rd s  o f  g rave l 
w o u ld  b e  req u ired  fo r  c on s tru c tio n , o p e ra t io n , and  
m a in ten an ce . "G ra v e l m igh t have  to  b e  m ined  from  
u p la n d  sites, r iv e r te rraces , s tre am b ed s , la g oon s , o r  o th e r 
p o ten tia l s ite s ."  H o w  this is to  b e  a c c om p lis h ed  w ith ou t 
causing seve re  ad ve rse  im pacts to  fish a n d  w ild li fe  p o p u la ­
tions and  th e ir habitats is n o t ad d re ssed .

The  M anag in g  A gency 's B iased R ec o rd
T h ro u g h ou t th e  d ec is ion  m ak ing  p ro ce ss  o n  the  1 0 0 2  

a rea , th e  D ep a rtm en t o f  th e  In te r io r and  the  U .S . Fish and  
W ild li fe  Se rv ice  have  d em on s tra te d  t rem en d ou s  d is rega rd  
fo r  the  in tent o f  C ong re ss and  have d o n e  e ve ry th in g  
poss ib le  to  m in im ize  p u b lic  in v o lv em en t.
C o n tra ry  to  th e  in tent o f  C ong re ss as exp re ssed  in 

A N ILCA  and  a p p ro p ria t io n  b ills , th e  D ep a rtm en t o f  the- 
In te rio r has sp en t o v e r  $ 3 0 0 ,0 0 0  app ra is ing  la n d  v a lu e s  in 
o rd e r  to  d e v e lo p  land  e xch ang e  ag re em en ts  w ith  p riva te  
N ative  c o rp o ra t io n s . T hese  p ro p o s e d  e xch anges w o u ld  
rem ove  sub su rface  m in e ra l rights fro m  th e  p u b lic  d om a in  
in th e  1 0 0 2  a re a . T hese  sec re t n ego tia tion s , k n ow n  w ith in  
the D ep a rtm en t as "P ro je c t  M  o r  M e g a t ra d e " , h ave  c o m ­
p rom ised  the ob je c tiv ity  o f  ih e  1 0 0 2  re p o rt  a n d  c re a ted  
add ition a l vested  in te rest p ressu res to  o p e n  u p  th e  a rea .
O rig in a lly , th e  agen cy  h ad  n o  in ten tion  o f  a llow in g  a 

p u b lic  rev iew  o f  the d ra ft 1 0 0 2  re p o rt . A  success fu l 
law su it, u n d e rta k en  by  T ru stees fo r  A la ska  w ith  th e  s u p ­
po rt o f  m an y  o th e r  lo c a l a n d  na tion a l c on se rv a t io n  g roup s , 
req u ired  the D e p a rtm en t o f  the In te r io r to  h o ld  p u b lic  
hearings and  tak e  p u b lic  te s tim ony  b e fo re  subm itting  the

4  T he  N o rth e rn  Line

A December 1986

U.S
. F

BH
 

AN
D 

WI
LD

LIF
E 

SE
RV

ICE



A L A S K A  P R O F E S S I O N A L  SPORTFISHING A SSOCIATION

Chris Goll 
President 
4127 Raspberry 
Anchorage, Alaska 99502 
(907 ) 243-7894

Ron McMillan 
Secretary/Treasurer 
3318  West 30th Avenue 
Anchorage, Alaska 99517  
(907 ) 248-1714

April 12, 1986

Re: HB 93 (Finance), 
Recreational Rivers bill

D e a r  R e p r e s e n t a t i v e

The Alaska Professional Sportfishing Association is the 
largest association of professional sportfishing guides, lodges 
and outfitters in Alaska. It is a statewide organization 
interested primarily in furthering our industry and maintaining 
the high quality sportfishing upon which we depend.

In behalf of our Association, I urge passage of HB 93 
(Finance). It establishes six recreational rivers in southcentral 
Alaska. Several of the rivers are important to the guide, air- 
taxi, and sportfishing industries. Lake Creek, Talachulitna 
River, Deshka River, the Talkeetna River and Alexander Creek offer 
high quality salmon and trout fisheries that support air-taxi 
services, riverboat services, and in the case of the 
Talalchulitna, several lodges.

HB 93 (Finance) helps assure that the quality 
sportfishing, fish and wildlife habitat, and public access will be 
maintained. I am pleased that HB 93 protects existing commercial 
activities within the six river corridors, and I agree with the 
provision allowing management of commercial activities, including 
guiding. My hope is that these provisions will protect existing 
operations, allow for expansion that is compatible with quality 
guiding and quality sportfishing, and wilL prevent these rivers 
from developing problems so apparant on the Kenai. I used to 
guide on the Kenai and no longer do because of the changes in the 
character of the experience I could offer my clients.

HB 93 (Finance) strikes a good balance. I support the 
bill as it stands and urge consideration of one amendment if it 
would not jeopardize passage of the bill.

That amendment concerns land disposal. 1 appreciate 
that the bill would close to land disposal those lands within the 
corridors that are within a half mile of the rivers. However, I 
agree with the position of the Wiidlife Federation of Alaska that 
the full designated river corridors, which average about a half 
mile on each side, should be closed to land disposal. The present 
language, "within one-half mile upland of the meander of the

'■"■S. ul'. \ •. ' . . ■ •

"The Keepers of the Streams”



fina l re p o r t  to  C ong re ss . T he  p u b lic  in v o lv em en t o p p o r ­
tunities c u r re n t ly  estab lished  a re  th e  D ep a rtm en t's  a t­
tem p ts to  m in im a lly  c om p ly  w ith  th e  m and a te  set fo rth  by 
the c ou rts  a s a resu lt o f  litigation .

Comments desperately needed
Key  p o in t s  t o  i n c l u d e  in y o u r  c o m m e n t s :
★ Sup p o rt A lte rn a tiv e  E w h ich  re c om m en d s  w ild e rn ess  
d es ign a tion  f o r  the  en tire  A rctic  R e fuge  coasta l p la in .

★ T h e  re p o r t  find s that th e re  is o n ly  a o n e  in five ch an ce  
o f  find ing  e c om ic a lly  re c o v e ra b le  o i l b en ea th  th e  coasta l 
p la in . M o re o v e r , these  estim ates assum e that o i l w o u ld  b e  
p riced  at m ore than doub le  w h a t it is n ow .

★ D e sp o ilin g  A laska 's p rem ie r w ild e rn ess  re fuge  and  
je o p a rd iz in g  its in te rn a tio n a lly  s ign ifican t w ild li fe  and  
w ild e rn ess  re sou rc e s  is no t in th e  national in terest,

★ Full o i l a n d  gas leasing  o f  the  c oas ta l p la in  c o u ld  be  
d isastrou s fo r  the  m o re  than  1 8 0 ,0 0 0  c a r ib o u  that use th e  
a rea  fo r  c a lv in g  and  post-ca lv ing  in sect a v o id e n c e . Th is is 
the n a tion 's  o n ly  o p p o rtu n ity  to  p ro te c t v irtu a lly  th e  en tire  
range o f  o n e  o f  the la rgest and  o n ly  in te rn a tio n a lly  
m ig ra to ry  c a r ib ou  herd  in the w o r ld .

★ Caribou a re  v ita l to  th e  subsistance w ay  o f  life  o f  N ative  
p e o p le  in b o th  C anada  a n d  A laska ; ad ve rse  im pac ts o n  the  
c a rib ou  p o p u la t io n  w ill re su lt in ad ve rse  im pac ts o n  su b ­
sistence.

★The rep o rt lo o k s  at the  1 0 0 2  a re a  in iso la tio n , ra the r 
than e xam in in g  in de ta il th e  cum u la tiv e  e ffec ts o f  o il a n d  
gas d e v e lo p m e n t o n  a d ja c e n t state and  fe d e ra l leases and  
o ffsh o re  o n  th e  o u te r c on tin en ta l sh e lf.

★The d isposa l o f  h a za rd o u s  wastes assoc ia ted  w ith o il 
d e v e lo p m en t p resen ts a se riou s  lo n g  te rm  p ro b lem  that 
has n o t y e t b een  ad eq u a te ly  add re ssed .

★ Fu rthe r e ffo rts  tow a rd s  en e rg y  c o n se rv a t io n  and  c rea ting  
v iab le  a lte rn a tiv e  en e rg y  sou rce s  can  b e tte r p ro v id e  fo r  
o u r  fu tu re  e n e rg y  need s than  sacrific ing  th e  A rctic  Refuge 
fo r  a few  days su p p ly  o f  o i l.

The 6 0 -day comment period for 
the draft 1 0 0 2  report ends 
January 2 3 , 1 9 8 7 .
T h ree  p u b lic  hearings, w h e re  p e o p le  can v o ic e  th e ir  c o n ­
cern s , a re  sch edu led  fo r  K ak tov ik , A n ch o ra g e , and  
W ash in g ton , D .C . o n  January  6 , 5 , a nd  9  re sp ec tiv e ly . T h e  
p u b lic  hearing  in A nch o ra g e  w ill b e  lo ca ted  in spaces 1 
and  2 o f  the Egan C on v en tio n  C en te r . T he  h ea rin g  w ill 
beg in a t 9 :0 0  a .m . and  c o n t in u e  un til a ll te s t im on y  is 
rece ived  P lease  a rr iv e  e a r ly  to  b e  su re  y o u  can  testify!!

The glacial headwaters of a coastal plain river.

For m o re  in fo rm a tio n  c on ta c t the N o rth e rn  A laska  En­
v iro nm en ta l C en te r .

Leg is la tion w as in tro d u c ed  in the  H ou se  o f  R ep re se n ­
tatives by  M o rn s  U d a ll d u r in g  the  1 9 8 6  C ong re ss io n a l ses­
s ion  to  p ro te c t th e  c oas ta l p la in  as w ild e rn e ss . T he  b ill is 
e xp ec ted  to  b e  re in tro d u c e d  e a r ly  in 1 9 8 7 , a n d  w e  h o p e  ; 
s im ila r b ill w ill b e  in tro d u c ed  in th e  S ena te . If y o u  can , 
p lease  send  a c o p y  o f  y o u r  le tte r to  S e n a to r B en ne tt 
Joh n s ton , C h a irm an  o f  th e  Sena te  Energy and  N a tu ra l 
R esou rces C om m itte e , w ith  a n o te  ask ing  h im  to  sp o n so r 
leg is la tion  to  in c lu d e  th e  a re a  in th e  N a tion a l W ild e rn e s s  
P rese rva tion  System . A lso , a c o p y  to  G o v e rn o r  C ow p e r 
w ill h e lp  sh ow  h im  th e re  is su p p o rt in s ide  th e  state  fo r  
p re se rv a tio n  o f  these  w ild la n d s .

M a il Y o u r  C om m en ts  T o ;

U .S . Fish and  W ild li fe  S e rv ice
A ttn : D iv is ion  o f  R e fuge M an ag em en t R esou rces
2 3 4 3  M a in  In te r io r  Bu ild ing
18 th  and  C  S tree ts , N .W .
W a sh in g to n , D .C . 2 0 2 4 0

S en a to r B enne tt J. Joh n s ton
Sena te  Energy a n d  N a tu ra l R esou rces  C om m itte e
S ena te  O ffic e  Bu ild in g
W ash in g ton , D .C . 2 0 5 1 0

H o n o ra b le  S teve  C o w p e r  
G o v e rn o r , State o f  A laska  
P ou ch  A
Jun eau , A laska 9 9 8 0 1
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. •••. :
have questions regarding any amendments 
me at 344-5235 in Anchorage.

lease feel free to call

Russ Redick
Executive Director
Alaska Sportfishing Association



Environmental organizations 
working for the Arctic Refuge
T he  fo llow in g  g ro u p s  a re  w o rk in g  tog e th e r to  ra v e  the  
A rctic  N a tion a l W i ld li fe  R efuge :
A laska  C en te r fo r  th e  Env ironm en t
D e fen d e rs  o f  W ild li fe
N a tion a l A u d u b on  Soc ie ty
N ation a l Parks a n d  C on se rv a t io n  A ssoc ia tion
N o rth e rn  A laska E nv ironm en ta l C en te r
S ierra C lu b
Sou theast A laska  C on se rv a tio n  C oun c il 
T he W ild e rn e s s  Soc ie ty  
T rustees fo r  A laska

P u b l i c a t i o n  o f  th is Ac t i on  A l e r t  w a s  f u n d e d  in 
p a r t  by  a g r a n t  f r o m  th e  A l a s k a  C o n s e r v a t i o n  
F o u n d a t i o n .

T H E  N O R T H E R N  LINE

E nv ironm en ta l N ew s  
o f

A rctic  a n d  In te r io r  A la ska
The Northern Line ( IS S N 0 2 7 9 2 4 1 9 ) is p u b lis h e d  b i­
m o n th ly  b y  th e  N o rth e rn  A laska  E n v iro nm en ta l 
C e n te r fo r  $ 1 5  p e r  y e a r at 2 1 8  D r iv ew a y , F a irb an k s , 
A la ska  9 9 7 0 1 . S e c o n d  C lass p os tage  p a id  at Fa ir­
b an k s , A la ska .
R ead e rs  a re  e n c o u ra g e d  to  su bm it item s fo r  p u b lic a ­
tion  to : Ed ito r, T h e  N o rth e rn  Line, 2 1 8  D r iv ew a y , 
Fa irb anks , A la ska , 9 9 7 0 1 ; te le p h o n e  (9 0 7 ) 4 5 2 - 5 0 2 1 .
Letters to  the  e d ito r  s h o u ld  b e a r th e  w rite r 's  
s ig na tu re , bu t n am es m ay  b e  w ith h e ld  u p o n  re ­
q u e s t. W e  re se rv e  the right to  e d it le tte rs  to  fit 
sp ace  re q u irem en ts .
NAEC is a n o n p ro fi t , e d u c a t io n a l o rg a n iz a t io n  
d ed ic a ted  to  th e  p re se rv a t io n  o f  th e  e n v iro n m e n t o f  
th e  A rc tic  a n d  in te r io r A la ska , a n d  th e  w ise  m an a g e ­
m en t o f  o u r  n a tu ra l re so u rc e s .
STAFF
Execu tive  D ire c to r : R an d y  Rogers 
A ssoc ia te  D ire c to r : K ate P e n d le to n
N O R T H E R N  LINE
Ed ito r: D o re e n  F itzg e ra ld
P ro d u c tio n : N o rth e rn  P u b lic a tio n  S e rv ice s
POSTM ASTER : S end  a d d re ss  ch an ges  to  NAEC , 2 1 8  
D r iv ew a y , Fa irb anks , A la ska , 9 9 7 0 1 .
C op y rig h t ® 1 9 8 6  b y  th e  N o rth e rn  A laska  En­
v iro n m en ta l C e n te r . A ll rights re se rv e d .

N o r t h e r n  A l a s k a  E n v i r o n m e n t a l  C e n t e r  
2 1 8  D r i v e w a y  
F a i r b a n k s ,  A l a s k a  9 9 7 0 1

Mi c h a e l  Ma t s

126 W. 10th Avenue

Anchorage, AK 99501

Non-Profit Org. 
U.S. Postage Paid 

Dulk Rale 
Permit No. 2C1 

Fairbanks, Alaska



Alaska Sportfishing Association
3 6 0 5  A r c t ic  B lvd ., S u i t e  8 0 0  •  A n c h o ra g e , A la sk a  9 9 5 0 3

A p r i l  12 ,  I9«f>

Re : 11B 9 3 ( FI n a n c e )  ,
R e c r e a t i o n a l  R i v e r s

De a r  R e p r e s e n t a t i v e :

The A l a s k a  S p o r t f i s h i n g  A s s o c i a t i o n  l i as l o n g  s u p p o r t e d  
p a s s a g e  o f  a s t r o n g  r e c r e a t i o n a l  r i v e r s  b i l l .  IIB 93 ( F i n a n c e )  
a c c o m p l i s h e s  t h a t .

A l a s k a  s e l l s  mor e  t h a n  2 0 0 , 0 0 0  s p o r t f i s h i n g  l i c e n s e s  
a n n u a l l y .  Our  a s s o c i a t i o n  h a s  mor e  t h a n  2000 me mb e r s ,  mo s t  o f  
whom a r '  *n s o u t h c e n t r a l  A l a s k a .  As t h e  r e c e n t l y  r e t i r e d  
s u p e r v  o f  ADF&G, S p o r t f i s h  D i v i s i o n  For  s o u t h c e n t r a l  A l a s k a ,  I
am f ami  i n r  w i t h  t h e  s i x  r i v e r s  d e s i g n a t e d  by IIB 93 a s  
r e c r e a t i o n a l  r i v e r s .

Th ey  a r e  i m p o r t a n t  and p o p u l a r  s a l mo n  and t r o u t  
s p o r t f i s h e r i e s .  A c c o r d i n g  t o  AUF&G s p o r t f i s h  h a r v e s t  s u r v e y s ,  
t h e s e  s i x  r i v e r s  a t t r a c t  a p p r o x i m a t e l y  1 00 , 0 00  p e r s o n  d a y s  o f  
s p o r t f i s h i n g  e a c h  y e a r .  F o r  e x a mp l e ,  a c c o r d i n g  t o  ADFF&G 
s p o r t f i s h  h a r v e s t  s u r v e y s ,  t h e  L i t t l e  S u s l t n a  h a s  a b o u t  3 5 , 0 0 0  
p e r s o n  d a y s  o f  f i s h i n g  e a c h  y e a r ;  t h e  De s hk a  (Moos e  and  K r o t o )  h a s  
2 3 , 0 0 0 ;  Lake  C r e e k  h a s  1 5 , 0 0 0 ;  A l e x a n d e r  C r e e k  h a s  1 0 , 0 0 0 ;
Ta i a c l u t l  i  t  na. R i v e r  h a s  5 , 0 0 0 ,  and J i e  T a l k e c t n a  h a s  8 , 0 0 0  .

The r i v e r s  p r o v i d e  d i v e r s e  f i s h i n g  o p p o r t u n i t i e s ,  f r om 
t h e  c r owde d  k i n g  s a l mo n  f i s h e r i e s  a t  t h e  mo n t h s  o f  t h e  De s h k a  
R i v e r  and A l e x a n d e r  ( r e e k ,  t o  t h e  q u i e t  f l o a t  t r i p s  f o r  s a l mo n  and 
r a i n b o w  t r o u t  i n  t h a  T a l c h a l i t n a  R i v e r  and Moo s e ,  K r o t o  a nd  La ke  
C r e e k s .  The L i t t J a  S u s i t n a  i s  good  f o r  c o h o  and k i n g s  a nd  i s  p a r t  
o f  t h e  N a n c y  L a k e s  c a n o e  s y s t e m .  The  T a l k e c t n a  h a s  e x c e l l e n t  
t r o u t  f i s h e r i e s  a t  t h e  mou t h s  o f  s e v e r a l  c l e a r  w a t e r  t r i b u t a r i e s ,  
a nd  e v e n  t h e  ma i n s t e m  o f f e r s  good  t r o u t  f i s h i n g  when t h e  s i l t  
c l e a r s  i n  S e p t e m b e r .

The  F i n a n c e  Commi t t e e  h a s  don e  a good  j o b ,  and  I 
a p p r e c i a t e  t h e i r  e f f o r t s .  He p a r t i c u l a r l y  wan t  t o  c o mp l i m e n t  
R e p r e s e n t a t i v e s  C o t t o n ,  L a r s o n ,  P o u r c h o t  , L a r s o n ,  R i e g e r ,  F r a n k ,  
U e h l i n g  and t h e  o t h e r  membe r s  o f  t h e  F i n a n c e  C o m m i t t e e .  I f  you
V4- .. ’ . - ' ' ■
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0 MILES 50
0 KILOMETERS 32
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N A T I V E  C O R P O R A T I O N S

KS3 EXISTING KAKTOVIK INUPIAT CORP.
M  DOYON 
■■ GANA-A1 YOO 
mm AKHIOK-KAGUYAK 
n  NATIVE LANDS GROUP
^  old harbor/
□  KONIAG
nm  NATIVE LAND GROUP /  AKHIOK-KAGUYAK POOL 
mm NATIVE LANDS GROUP /  OLD HARBOR POOL
/ v  SEISMICALLY MAPPED STRUCTURES


