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300 S. Ferry St,
Terminal island, CA 90731

D e a r  Mr, F u l l e r t o n :

in the last ten years the Sacramento-San Joaquin Estuary has been 
invaded by a number of exotic aquatic organisms. These include 
four species of copepods, a clam and an amphipod. The copepods 
originated in China and Japan and were brought in by ballast vrater 
of freighters or tankers. The origins of the clam and amphipod 
have not been determined but ballast water is the assumed mode of 
introduction as a wide variety of invertebrates and fish have been 
found to survive for weeks in ballast tanks.

All of the introductions have become abundant in the Estuary and 
some of them may be having adverse impacts on a native species of 
copepod that is an important food for larval striped bass.

The problem is not limited to tha Sacramento-San Joaquin £*t.u«ry/ 
the Great Lakes have been invaded by a fish, a cladoceran, a crab 
and an alga, all brought in by ballast water. The problem if 
undoubtedly world-wide: Japanese copepod6 have been found in
Chilean fjords and a Chinese copepod has appeared in San D i e y o  
Bay. The problem is severe enough in the Great Lakes for fha 
Great Lakes Fishery Commission to appeal to the U. S. Coajt. G^ac4, 
the state Department and the international Maritime Organisation 
of the U.N. The Commission is asking for a regulation that will 
require ocean-going vessels entering the Great Lakes to first 
exchange their ballast water in the open ocean, The reasoning 
being that oceanic organisms are unlikely to f .irvive in the fresh 
water of the Great Lakes. Alternate means of eliminating ballast 
wator organisms are filtering and disinfection..- However, 
filtering is not practical due to the small size of some of these 
organisms and disinfection is likely to result <n the release of 
toxic substances to the environment.

l4f

^  The U. S. Coast Guard has the authority to adopt and enforce a * ^ ^ 1
regulation requiring exchange of ballast water at see but their 

" have— indicated to the Great Lakes Fishery 
rami8sion3ithat: it will take political and agencv pressure to get 

a regulation adopted.such
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Th* Department plana to pursue the issue through the Western and 
international Associations of rish and wildlifi Agencies, z 
believe it would be most helpful if you would pursue the issue 
through federal channels.

Zf you want nore detailed information on introductions into the 
Sacramento-San Joaquin Estuary, Pete Chadwick can see that it is 
provided. His telephone number its 209-466-4421.

S i n c e r e l y ,

P e t e  B o n t a d e l l i  
Director

File: D, DRF, ExFile, Bay-Delta, Q\zcxy'

Chadwick/aee



: v  7 ^ - d T ~ ,{\‘:~^''' " / r̂ T:-̂ ■.' :V-! ' - '••• ■ ••-• -= ;y v .V  :•'

The Problem of the Accidental Introduction of Exotic 
Aquatic Organisms to the Sacramento-San Joaquin Estuary

Zn 1978, a new species of planktonie copepod (a small relative of 
shrimp) appeared in the catches of the d f g 's Bay-Delta Zooplankton 
Study, When sent to the Smithsonian Institution for 
identification, it turned out to be Sinocalanus doerrl i, a species 
previously known only from Mainland China. In 1979rTTnocalanus
became very abundant throughout the Delta and extended into Suisun 
Bay, Zn the same year another exotic copepod was discovered in
the zooplankton catches, it also proved to be a Chinese species, 
Limnoitnona sinensis. A third copepod also appeared that year but 
turned out to be one that had been previously taken in 1964 by the 
DFG and not seen since. This copepod was later found to be 
numerous in South San Francisco Bay and was described as a new 
species, Oithona davisae. Japanese scientists later found it in 
Tokyo Bay and other locations in Japan where it had been known for 
some time but misidentified under another name.

The story continues, zn 1987, specimens of Pseudodiaptomus, a 
copepod, were taken a few times by the DFG and were initially 
thought to be strays from San Francisco Bay, The next year, 
however, these animals became very abundant and a check of the
literature showed that Pseudodiaptomus had never been caught in 
the Bay. The Smithsonian identified our specimens as P.
a species from the China coast.

[orbeai,

zn addition to copepods, in the last few years an amphipod, 
Lagunoqammarus, and a clam, rotamocorbula, have entered the 
estuary from foreign parts, and in the last twenty to thirty 
years, a shrimp, Palaemon, and a fish, the yellowfin goby, nave 
also come in and established populations.

The mode of introduction of the exotic species is ballast water of 
freighters and tankers. A variety of invertebrates and fish have 
been found to remain alive for weeks in such water while being 
transported across oceans, when discharged at a ship’s 
destination the exotic organisms may find conditions unsuitable 
and die off or they may be dispersed by current* and never 
establish breeding populations. Sooner or later, however, 
conditions will be favorable and a new species will gain a 
foothold.

1
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The impact of the new organisms on the plankton and fish of Suisun 
Bay and the Delta is difficult to ascertain but Sinocalanus may 
have been responsible for the precipitate decline of the native 
Dlaptomus copepod in 1979, the year Sinocalanus became 
established. The-native.Eurytemora copepod, which is the most 
important food for larval striped bass, seems to have coexisted 
well.^with Sinocalanus, but in 1968, its abundance was as much as 
:woterd«r*o£ magnitude lower than in any previous year. This may 
be due to Pseudodiaptomus or to predation by an exotic clam, 
Potamocorbula, which consumed the early life stages of Eurytemora 
in a laboratory experiment and which became abundant for the first 
time in January 1988. Whether Pseudodiaptomus can replace 
Eurytemora as a food source for bass is still unknown.

I



Experiments have *hown that copepods vary considerably in their 
vulnerability to larval bass predation.

We can expect more exotic organiGms «... enter the estuary as long 
as foreign-origin ballast water is emptied anywhere inside the 
Golden Gate. The e f f e t e  of :ontinued introductions is Inpossible 
to predict but the J chair leading to striped bass may already 
have been harmed ir rably oy P. forbesi and Potamocorbula. To
allow further intr^- ions ^oul3 be foolhardy.

The introduction problem i6 world-wide. Japanese copepods have 
been found in Chilean fjords. A Chinese copepod has appeared in 
San Diego Bay. The Great Lakes have been invaded by a fish, a 
crab, a cladoceran, and an alga.

The Great Lakes Fishery commission (GLFC) has moved to end the 
dumping of foreign-origin ballast water in the Great Lakes, it 
has asked the U.S. and Canadian Coast Guards to require ships 
entering the Lakes to exchange their ballast water in the open 
ocean. Organisms from the high seas are unlikely to survive In 
the fresh water of the Great Lakes, The presiding officers of the 
Coast Guards of both nations are sympathetic to the idea and have 
the necessary power to enforce such a regulation but they have 
said that it will require political and agency pressure to move 
them. To apply the necesseiry pressure the GLFC will bring the 
matter up at a*meeting in June 1989 of the United Nations 
international Maritime Organization.

The GLFC has also explored alternatives to ballast exchange.
These are filtration of ballast water, discharge of ballast water 
into holding tanks for treatment* and disinfection of ballast 
water in the ballast tanks of ships. These alternatives will be 
either ineffective as in the case of filtration, or more costly 
and likely to result in the discharge of toxic substances to the 
environment in the case of the other two alternatives.
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SUMMARY

¥ . .

Nonh American scientists have been concerned for many decades about tisks associated 

with introduced aquatic organisms. Such introductions to aquatic systems can have undesirable 

effects and pose a threat to the integrity of valued resources. The Laurentian Great Lakes have 

been subjected to introductions of non-native species since the time of settlement by Europeans. 

Recently, the Great Lakes have been invaded by three exotic species and these organisms pose a 

serious threat to the long-term integrity and value of the Great Lakes resource.

The first comprehensive inventory of flora and fauna introduced into the Great Lakes is 

currently being prepared. Establishment of such a database is presently funded by the Great Lakes 

Fishery Commission-Introductions Task Group. The goal of the Introductions Task Group is to 

increase our knowledge regarding Great Lakes exotic species, their introduction, their modes of 

entry, and prospects for prevention and control. To date, a total of 69 organisms ranging from 

disease pathogens to fish have been identified as non-native to the Great Lakes. Of this total, the 

bulk of organisms belong to three taxonomic groups, namely benthos, algae, and fish (Figure 1).

Exotic species have gained entry into the Great Lakes through a variety of vectors including

waterfowl, birds, infected fish, stocking, canals, bait, and ballast water of ships. In the current 

survey of non-native species introductions, ballasl water Has been identifed as the major vector 

through which exotic organisms have entered the Great Lakes. So far, 27 out of 69 exotic 

organisms have been identified as entering the Great Lakes via ballast water (Figure 2). Organisms 

^•Lsssociated with ballast water or ship hauls having the greatest impact on the Great Lakes resource 

include zebra mussel, sea lamprey, ruffe, and the spiny water flea. Canals also have been 

important vectors through which organisms have entered the Great Lakes. For example, the Erie 

-Barge Canal system has been an important historical route through which exotic organisms have



entered the Great Lakes. It is quite possible that the sea lamprey and the alewife entered the Great 

Lakes through the Erie-Barge Canal system. The white perch expanded its range into the Great 

Lakes from the Hudson River and the Erie-Barge Canal system. Further, the Welland Canal which 

connects Lakes Ontario and Erie was the primary route through which the sea lamprey expanded to 

the upper Great Lakes. The sea lamprey, alewife, and white perch have all had significant impacts 

on native Great Lakes species.



F i g u r e  1. N u m b e r  o f  E x o t i c  S p e c i e s  I n t r o d u c e d  

I n t o  t h e  G r e a t  L a k e s  b y  T a x o n o m i c  G r o u p



F i g u r e  2 .  E n t r y  V e c t o r s  o f  E x o t i c  S p e c i e s  I n t r o d u c e d  

I n t o  t h e  G r e a t  L a k e s  S i n c e  t h e  L a t e  1 8 0 0 s .



Monthly News letter #45 
February 1989

Water Resources Assessment Unit, 
Southwestern Region, Ministry of the Environment

INTRODUCTION OF ZEBRA MUSSELS INTO THE GREAT LAKES: 
TRUTH AND CONSEQUENCES.

Over the past two years, the predacious zooplankter "B.C.* (Bvlhotrephes cederstroemil. the perch-like mile 
fGvmnoccohalus cemuust and the zebra mussel fDreissena polvmorohal have all been sighted In the Great 
Lakes’ ecosystem. These recent immigrates join the long list of exotic species that have entered the Great Lakes 
probably as a result of discharges of freshwater ballast from ocean-crossing ships; a practice allowed because of 
the lack of Federal regulations.

While each of these recently Introduced species will disturb the ecological relationships among native biota, the 
zebra mussel (Figure 1) will probably be the first exotic species to Impart a severe cost on the users of the lakes. 
Using its byssal apparatus to secrete homy threads, the zebra mussel can dimb and firmly attach Itself to any so&d 
surface (e.g. rocks, piers, breakwalls, pipes, boats, fishing nets, mussel shells). As a consequence, they have 
already restricted the Inflow of water to electrical generating and water treatment facilities by redudng the diameter 
of intake pipes. They are expected to reduce the natch of fish by fouling Impounding gear, affect sailing activities 
by colonizing the hulls of boats, restrict swimming activities by forming large "mussel mats" In littoral areas, Interier 
with beach activities because of large numbers of shells washing up along shorelines, and reduce the aesthetics 
of water-front areas by encrusting anything In contact with the water.

Based on the size of the shells collected (maximum length of 30mm), ihe zebra mussel has probably been h  
the Great Lakes for 2-2.5 years. The occurrence of zebra mussel shells along beaches (arrows In Figure 2) and 
their reported occurrence in water treatment plants (solid circles in Figure 2) indicates that they currently are found 
in the central and western basins of Lake Erie, the Detroit River and Lake SL Clair. Their rapid dispersal lias been 
facilitated by their high reproductive capacity, free-swimming I's/vaJ (veliger) stage, and the ability of yearimgc to 
disperse by drifting. By 1390, the zebra mussel will probably expand its range into the eastern basin of Lake Erie 
and the Niagara River. However, It Is not confined to Great Lakes* habitats, and will probably begin to appear In 
inland reservoirs, lakes and rivers in the near future, transported by waterfowl and wildlife.

Ronald W, Griffiths

F i g u r e  1 :  Z e b r a  M u s s e l Figure 2: Occurrence of Zebra Mussels along the 
shoreline and in Water Treatment Plants.
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hi state’s
Up until 1989, the Viral Hemorrhagic

Septicemia virus (VHS-V) had not been 
known in North America, Washington 
Jitatc Department of Fisheries (WDF) 
director Joe Blum told the Washington 
Senate Environment and'- Natural 
Resources committee March 5 in Olym­
pia.
, Very serious, the annual loss in 
Europe has been estimated. at $40 
million, he added. ' t \

VHS docs not effect warm-blooded 
animals, Blum stated. Per policy regar­
ding fish diseases in Western states—in 
cases of Class-1 virus—all eggs and fry 
associated with infected fish must be 
destroyed and facilities sanitized, then 
quarantined for a five-year period.

He explained that WDF’s concern and 
methods used in combatting the disease 
had been approved by Danish VHS ex­
pert Dr. Paul Vestergard-Jorgensen, 
who visited the state last year.

The director said that he had hoped 
that measures taken last year would wipe 
it out here, but that discoveries this

Norwegian vessels may 
sail NorthEAST passage

A limited number of Norwegian 
vessels will be allowed to sail the Nor­
thEAST Passage—Top of the World 
route, over the Soviet Union—this sum­
mer, according to a Norwegian Informa­
tion Service report. (Ed.: See "Over the 
(Soviet) to p ..."  Nov., 1989 issue, The 
Fishermen's News.)

Norwegian factory fishing vessels are 
among the many seeking clearance to 
use the passage, which has been closed

winter of VHS presence in Lummi Sea 
Farms samplings and in wild late-run 
coho in the Quillayutc River system 
(Elwha chinook fry held at Sol Due Hat­
chery, too) has led to destruction of ap­
proximately 1.5 million eggs and fry.

"W e’ve had to destroy more than 12 
million eggs and fry from VHS-effected 
facilities during the last two years,” 
Blum stated, adding that "we truly do 
not know where it comes from.”

Kevin Amos, chief pathologist from 
the WDF Fisheries Disease laboratory, 
added that the virus could have been 
here for a number of years at very low 
levels. He added that VHS had never 
beenj found occurring naturally in 
salmon, in Europe.

Blbm said that every fish farm in the 
U.S. and Canada has been sampled for 
VHjj effects. And he suggested that one 
possible source here might be the bilge 
pumpings of vessels from Europe.

"1 his year, in conjunction with the 
federal government, we are studying 
VHS effects on salmon, trying to find 
how it spreads. The Fish and Wildlife 
Service is kooking for about $300,000 in 
federal money for research,” the direc­
tor added.

He explained that the Sol Due has 
been being used as a "cross-roads” 
facility, raising and transferring on or

O u t  h e r e ,

back to the original facility, a variety of 
salmonid stocks.

Asked what is happening with fish 
associated with VHS-effected stocks. 
Blum replied that "w e’re continuing to 
destroy; Coho from Queets, the Clear­
water, Hoh...havc destroyed mere than 
one-half million chinook fry from the 
Elwha...into a pit at the Sol Due Hat­
chery.

Due to fears of VHS spreading, Blum 
said that the policy folks are discussing 
the advisability of continuing cross­
roads types of operation.

Asked if it is possible to rear affected 
fish in isolated ponds, the answer was 
“no. All fish are to be quarantined, re­
maining on-station,”

Don Stevens, identifying himself as a 
commercial salmon troller, one relying 
on the Quillayute River stocks, stated: 
"The garbage needs to be cleaned up!”

Explaining that Jim Porter, also a 
commercial troller, and he had visited 
several hatcheries 17 days after the 
(VHS) outbreak had been discovered, 
Stevens reported finding three open pits 
of carcasses and one open pit of eggs, 
“with birds of all descriptions feeding 
on the carcasses, and then messing in the 
river.

"You people have to stop the move­
ment of fish within this state!" Stevens

I

commanded. "We've got real problems 
here, be it smolt, fries, adults, 
eggs—whatever!.

"We've got it (VHS) in Puget Sound. 
We’ve got it at the Cape (Flattery). 
We've got it on the coast. Where next?! 
Grays Harbor, the Columbia...Canada? 
We don’t know.

" I ’m a fisherman, and I need some 
salmon to make a living,” he concluded.

Dr. Anna Marie Johnstone, with a 
Phd. in fish diseases, a fish tox­
ico log ist/consultan t, suggested in­
vestigation of how the disease (VHS) is 
being handled within Washington State.

Noting that the visiting VHS expert 
(Vestergard-Jorgensen) said that the 
VHS virus cannot be identified at any 
other time than during winter, and that 
all the expensive monitoring is being 
done in February and March and later, 
that "we need a radical change in our 
methodology of studying this disease.”

Explaining that the (great blue) heron, 
feeding on VHS-infected fish can 
regurgitate the virus back into streams 
within two hours after feeding—placing 
native rainbow trout and steelhead 
populations at risk—“open pits, per Mr. 
Stevens’ statements, are no good!” As 
rainbow trout move upriver into fresh 
water, all fish can be affected, she added.
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D A T E  T U R N E D  I N T O  O F F I C E :

R e s o u r c e s C o m m i t t e e  c o n s i d e r e d S E N A T E  J O I N T  R E S O L U T I O N  NO. 12

E n d o r s i n g  S . 49, t h e  O c e a n  a n d  C o a s t a l  R e s o u r c e s  E n h a n c e m e n t  Actyf f e d e r a l  
l e g i s l a t i o n  w h i c h  w o u l d  d i r e c t  t h e  f e d e r a l  g o v e r n m e n t  t o  s h a r e  w i t h  t h e  
s t a t e s  a n d  t h e i r  l o c a l  g o v e r n m e n t s  f e d e r a l  r e v e n u e  g e n e r a t e d  b y  t h e  
d e v e l o p m e n t  o f  t h e  r e s o u r c e s  o f  t h e  o u t e r  c o n t i n e n t a l  she l f .

and recommended: and a majority of th® 
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dO IWSti

[ ] replace with [ ] or adopt ___ cscs
[ ] attached amendment(s)
[ 1 ______________________________

[v/3^do pass
[ ] do not pass
[ ] no recommendation
[ ] individual recommendations
[ ] further re fe r ra l to ______

le t te r o f intent adopted

[ ] same t i t le  [ j new t i t le[ ] technical t i t le  change (HB only)

ATTACHES NEW FISCAL NOTE(S)sDept/Date:[ ] fis c a l note(s) ______________

[ ] zero fis c a l note(s)

APPROVES PREVIOUS: 
[ ] fisc a l note(s) Dept/Date:

[ ] appropriation-no fis c a l note 
SIGNING DO PASS:

[<T zero fis c a l note(s)
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[ ] Governor's b i l l  w /fiscal note 
OTHER RECOMMENDATIONS;
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M E M O R A N D U M March 25, 1991

TO: Senator Lloyd Jones, Chairman
Senate Resources Committee

FROM: Senator Arliss SturgulewskT//)
Senate District F [J?

RE: Hearing request for Senate Jo in t Resolution 12

This resolution supports pending federal legislation introduced by 
Senator Ted Stevens and Co-sponsored by Senator Frank Murkowski tha t 
would provide for coastal states to share in federal revenue generated by 
outer continental shelf(OCS) developments.

At present, sta tes do not receive any share of revenue generated from 
OCS development. Under th is pending federal legislation, each adjacent 
coastal state would receive a one-third share of the OCS revenue. The 
state 's one-third share would be divided evenly between the state and those 
com m unities impacted by the development.

In addition, the federal legislation calls for a Coastal Zone Impact 
Assistance Fund to be created using 4 1 /2  percent of OCS lease sale income, 
royalties and other revenues. Money from this fund would be provided to 
coastal sta tes and communities impacted by any type of energy development.

The federal Office of Minerals M anagement Sendee has estim ated th a t 
development of oil resources in the Chukchi and Beaufort Seas alone, could 
bring as m uch as $12 billion in revenue to the state if this legislation passes. 
Thank you for your consideration of an early hearing on this legislation. If 
there are any questions please contact Frank Homan on my staff a t 465- 
3818.

E n c l o s u r e
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A n a l y s i s  o f  S e n a t e  J o i n t  R e s o l u t i o n  12 
E n d o r s e m e n t  o f  t h e  O c e a n  a n d  C o a s t a l  R e s o u r c e s  E n h a n c e m e n t  A c t

S e n a t e  J o i n t  R e s o l u t i o n  12 e n d o r s e s  S . 49, t h e  O c e a n  a n d  C o a s t a l  

R e s o u r c e s  E n h a n c e m e n t  Act, f e d e r a l  l e g i s l a t i o n  which, i f  p a s sed, 

w o u l d  d i r e c t  t h e  f e d e r a l  g o v e r n m e n t  t o  s h a r e  w i t h  t h e  s t a t e s  a n d  

t h e i r  l o c a l  g o v e r n m e n t s  f e d e r a l  r e v e n u e  g e n e r a t e d  b y  t h e  

d e v e l o p m e n t  o f  t h e  r e s o u r c e s  o f  t h e  o u t e r  c o n t i n e n t a l  s h e l f  ( O C S ) .

T h e  a c t  w o u l d  d e p o s i t  o n e - t h i r d  o f  a l l  O C S  r e v e n u e s  (bonuses, 
rents, a n d  r o y a l t i e s )  r e c e i v e d  b e g i n n i n g  i n  F Y  92 i n t o  a fund. N o t e  
t h a t  t h e  f e d e r a l  f i s c a l  y e a r  b e g i n s  O c t o b e r  1. F o r  l e a s e s  in 
e x i s t e n c e  a t  t h a t  t i m e  a n y  b o n u s e s  a n d  r e n t a l s  w o u l d  b e  e x e m p t ,  as 

w o u l d  r o y a l t i e s  i f  t h e  l e a s e  w a s  p r o d u c i n g  t hen. S i x  m o n t h s  later, 

a n d  a n n u a l l y  t h e r e a f t e r ,  h a l f  of  t h e  f u n d  b a l a n c e  (with inter e s t )  

w o u l d  b e  d i s t r i b u t e d .

C u r r e n t l y  t h e r e  is n o  p r o d u c t i o n  on  t h e  A l a s k a  OCS. T h e r e  a r e  s o m e  
c o n f i r m e d  d i s c o v e r i e s  in t h e  B e a u f o r t  Sea, b u t  t h e i r  s i z e  m a k e s  
c o m m e r c i a l  p r o d u c t i o n  u n c e r t a i n .  N o  p r o d u c t i o n  p l a n s  h a v e  b e e n  
filed. A r o u n d  A l a s k a  t h e r e  a r e  a c t i v e  l e a s e s  in  t h e  Bering, 

C h u k c h i ,  a n d  B e a u f o r t  Seas. T h e  p r o b a b i l i t y  o f  c o m m e r c i a l  s u c c e s s  
i n  B e r i n g  S e a  a p p e a r s  v e r y  small. T h e  M i n e r a l s  M a n a g e m e n t  S e r v i c e  
(MMS) o f  t h e  U.S. D e p a r t m e n t  o f  I n t e r i o r  h a s  e s t i m a t e d  t h a t  t h e  

C h u k c h i  S e a  h a s  a 16 p e r c e n t  c h a n c e  o f  c o m m e r c i a l  s u c c e s s  w i t h  a 

m e a n  r e s o u r c e  e s t i m a t e  o f  4 . 1 6  b i l l i o n  b a r r e l s  r e c o v e r a b l e ,  a n d  

t h a t  t h e  B e a u f o r t  S e a  h a s  a 21 p e r c e n t  c h a n c e  o f  c o m m e r c i a l  s u c c e s s  

w i t h  a m e a n  r e s o u r c e s  e s t i m a t e  o f  1 . 4 5  b i l l i o n  b a r r e l s  r e c o v e r a b l e .  

M M S  e s t i m a t e d  t h a t  t h i s  a c t  w o u l d  g e n e r a t e  $5 . 4  b i l l i o n  t o  A l a s k a  

f r o m  r o y a l t i e s  o v e r  t h e  e c o n o m i c  l i f e  o f  t h e s e  areas, a s s u m i n g  a 
consjtant $23 p e r  b a r r e l  w e l l h e a d  p r i c e ,  i f  d i s c o v e r y  a n d  p r o d u c t i o n  

o c c u r r e d .  (Note t h a t  M M S  m a d e  a s e r i o u s  m e t h o d o l o g i c a l  f l a w  in  t h e  

u s e  o f  p r o b a b i l i t y  in t h e s e  c a l c u l a t i o n s .  C o r r e c t i n g  t h i s  f l a w  

w o u l d  r e d u c e  t h a t  n u m b e r  b y  half.) N o t e  t h a t  c o m m e r c i a l  p r o d u c t i o n  

i n  t h e s e  a r e a s  u s u a l l y  f o l l o w s  a b o u t  t e n  y e a r s  a f t e r  d i s c o v e r y ,  so 

t h e s e  r e v e n u e s  m a y  n o t  b e  f o r t h c o m i n g  soon.

A s  f a r  as u n l e a s e d  a c r e a g e  is c o n c e r n e d  t h e  c u r r e n t  d r a f t  p r o p o s e d  

F e d e r a l  O C S  l e a s e  s a l e  s c h e d u l e  s h o w s  t h e  f o l l o w i n g  s a l e s  o v e r  t h e  
n e x t  f e w  y e a r s :



B e a u f o r t  Sea L a t e 1993

C h u k c h i  S e a M i d 1994

C o o k  I n l e t M i d 1994

St. G e o r g e  o r  H o p e  B a s i n M i d 1995

G u l f  of A l a s k a L a t e 1995

N o r t o n  o r  N a v a r i n  o r  St. M a t h e w - H a l l  B a s i n M i d 1996

B e a u f o r t  S e a L a t e 1996

C h u k c h i  S e a M i d 1997

It w o u l d  b e  i m p o s s i b l e  t o  p r e c i s e l y  e s t i m a t e  t h e  l e a s e  b o n u s e s  t h a t  

m i g h t  b e  r e a l i z e d  f r o m  t h e s e  sal e s .  H o w e v e r  it s h o u l d  b e  n o t e d  t h a t  

t h e  m o s t  p r o s p e c t i v e  of  a c r e a g e  i n  t h e s e  a r e a s  h a s  a l r e a d y  b e e n  
l e a s e d .  A l s o ,  e x p l o r a t i o n  e f f o r t s  in  a l l  b u t  t h e  C h u k c h i  a n d  

B e a u f o r t  h a s  b e e n  d i s a p p o i n t i n g .  ( R e s u l t s  o n  t h e  f o r m e r  are 

c u r r e n t l y  u n k n o w n . )  U l t i m a t e l y ,  t h e  m a g n i t u d e  o f  l e a s e  b o n u s e s  

w o u l d  d e p e n d  m a i n l y  o n  e x p e c t a t i o n s  on t h e  p r o b a b i l i t y  o f  suc c e s s ,  
o i l  p r i c e s ,  s i z e  of find, a n d  e x p l o r a t i o n  co s t s .  P e r h a p s  a r a n g e  

of  $0 t o  $ 1 0 0  m i l l i o n  p e r  s a l e  c o u l d  b e  c o n s i d e r e d  r e a s o n a b l e .

S . 49 a l s o  c r e a t e s  t h e  C o a s t a l  Z o n e  I m p a c t  A s s i s t a n c e  Fund, w h i c h  

d e p o s i t s  4 . 5  p e r c e n t  o f  a l l  O C S  r e v e n u e s  i n  a f u n d  b e g i n n i n g  in F Y  

92. S i x  m o n t h s  later, a n d  a n n u a l l y  t h e r e a f t e r ,  h a l f  of t h e  f u n d  

b a l a n c e  (with i n t e r e s t )  w o u l d  b e  d i s t r i b u t e d  t o  c o a s t a l  s t a t e s  

( i n c l u d i n g  t h e  G r e a t  Lakes) a n d  c o m m u n i t i e s  b y  a y e t  t o  b e  
d e t e r m i n e d  f o r m u l a  t h a t  w o u l d  c o n s i d e r  t h e  n u m b e r ,  l o c a t i o n ,  a n d  

i m p a c t  of  e n e r g y  f a c i l i t i e s .  It w o u l d  b e  i m p o s s i b l e  t o  m a k e  a 

r e a s o n a b l e  e s t i m a t e  o f  w h a t  A l a s k a  m i g h t  r e a l i z e  f r o m  this.
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. WASHINGTON — Alaska's 
senators introduced'-a'bill Wed­
nesday catling on the  federal 
government to share revenues 
generated by offshore energy 
production, .estimating the sta te  
and Its communities could re­
ceive a total of m ore than J12 bil­
lion. >

The federal governm ent has 
considered the idea for years.

But the Idea has aome opponents, communities directly involved in 
chiefly the Office of Manage- the exploration and development 
m ent and Budget. v ;  • i ^ t  of oil off their coasts. •;, fV

The White House a g ^ y over*M:, '• re b oflen 5tron?
{si sees the pMductlon of the annual A **on *rom S0IJ’e coastal com- 
’ budget L  has expressed c o n - |  /
, cem  about losing revenue to ^ ^ , 1 °  °  .'.

s la te san d co m m u n ltle sa ta tlm e• '; '.p '■
. of rising federal deficits. ■ ,t»j: ' “ hB Murkowskl-Stevens • bill ■

‘X  calls vii the federal government .
But Sens, d rank  MurkowskJ to share one-third of the revenue 

and Ted S te  ens said the money . generated by a development In 
should be shared-vlth  sta les and the Outer Continental Shelf with

the adjacent state. Half of this 
amount would go to the state , 
with the rest divided among the 
communities affected by the 
energy development.

This money, at a  time of tight 
sta te  and municipal budgets, 
could help ease political opposi­
tion to energy development, 
particularly In environmentally 
sensiilve areas such as Califor­
nia.

"This bill would give slates

and coastal communities the 
funds they need to help ensure 
OCS leases o re  developed In an 
environmentally sensitive way 
and to lessen the impact of devel­
opm ent on affected communi­
ties,"  Stevens said.

"U nder existing law, coastal 
sta tes and communities don't 
share In the revenues generated 
by OCS development, but they 
a re  expected to shoulder the in­
creased costs that come with it."

The government estim ates 
the total sta te  and local share for 
Alaska from Outer Continental 
Shelf development in the 
Chukchi and Beaufort Seas could 
be more than $12.7 billion.

This sum  is based on an esti­
m ate of the M inerals M anage­
m ent Service of maximum pro­
duction of 9.1 billion barrels of oil 
from  the Chukchi Sea and m ore 
than i  billion barrels from the 
Beaufort Sea.

• ' '.I
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SHARE THE BURDEN *u:

S h a r e  t h e  p r o f i t s

ESIDES CONCERN about effects that offshore 
oil development might have on fisheries and 
other resources, Alaskans haven’t been too ex­

cited about oil development far off our shores because the 
stale loses on the deal.
Under current law, the federal government claims all 

tax revenues from development of the Outer Continental 
Shelf (OCS), which is the area beyond the state’s 3-mile 
coastal limit. States get none of the revenue.
Yet OCS development increases costs for state and 

local communities that are impacted by a temporary in­
crease in population of workers and business activities 
that support offshore operations.
Sen. Ted Stevens wants to remedy the situation by re­

quiring the federal government toshare one-third of OCS 
revenues with states off whose shores oil is developed.
Under legislation he introduced the other day, Alaska 

could receive about $12 billion from its share of projected 
revenues from the potential oil reserves off the Ar :tic 
Coast.
The U.S. Minerals Management Service estimates be­

tween 5 billion and 13 billion barrels of recoverable oil lie 
offshore in the Chukchi and Beaufort Seas. That equates 

' to revenue to Alaska between $7 billion and $16 billion if 
the proposed revenue sharing plan becomes law.
Stevens’ legislation, which is backed by the two other 

members of the Alaska delegation, would require individ- 
. ual states to share one-half of their OCS receipts with 
local coastal communities. These communities could use 

■ the income to increase fire and police protection, expand 
sewer and water facilities, and provide additional ser- 

• vices required by the increased population due to OCS 
development.
Louisiana, Texas, California and other states with oil 

potential off their shore would benefit similarly.
Additionally, part of the Stevens’ proposal would re­

quire the federal government to set aside 4.5 percent of 
OCS revenues for what he dubs the Coastal Zone Impact 

r Assistance Fund.
Money from that fund would be used for environmental 

and natural resource projects in all coastal states, includ- 
, ing those adjacent to the Great Lakes, whether or not 
there was OCS development off their shores. As envi- 

. sioned by Sen. Stevens, this fund would be used by states 
to enhance and protect the environment and for determin­
ing whether OCS activity Is consistent with state and local 
coastal-zone management plans.
The legislation could have a positive impact on the na­

tional energy policy debate. At present, a number of 
states have taken a strong position in opposition to any oil 
development off their shores. Governors and legislators 
in these states mny want to reconsider their position if 
OCS development offers them a means to meet other 
staic obligations.
Rather than face horrendous deficits, states might be 

able to receive a substantial Income from oil development 
— as .Alaska does.
Under an OCS revenue-sharing plnn, which by the way 

President Bush has indicated he may support, states will 
have an incentive to sit down with the federal land owner 
and the industry to work together to develop an environ­
mentally sound plan of action. That's o goal worth pursu­
ing. i ■ .



T e d  S t e v e n s

U n it e d  S ta t e s  S e n a t o r  F o r  A la s k a
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Contact: Praaa Office 
(202) 224-8208

F O R  I M M E D I A T E  R E L E A S E

B I L L  W O U L D  S H A R E  O C S  R E V E N U E S  
W I T H  S T A T E  A N D  L O C A L  G O V E R N M E N T S

A l a s k a  a n d  its c o a s t a l  c o m m u n i t i e s  c o u l d  r e c e i v e  as m u c h  
as $12 b i l l i o n  f r o m  t h e  r e v e n u e s  g e n e r a t e d  b y  O u t e r  
C o n t i n e n t a l  S h e l f  (OCS) d e v e l o p m e n t  u n d e r  l e g i s l a t i o n  
i n t r o d u c e d  b y  S e n a t o r  T e d  S t e v e n s  a n d  c o s p o n s o r e d  b y  S e n a t o r  
F r a n k  M u r k o w s k i .

T h e  O c e a n  a n d  C o a s t a l  R e s o u r c e s  E n h a n c e m e n t  A c t  (S. 49) 
w o u l d  r e q u i r e  t h e  f e d e r a l  g o v e r n m e n t  t o  s h a r e  o n e - t h i r d  of 
t h e  r e v e n u e  g e n e r a t e d  b y  a p a r t i c u l a r  O C S  d e v e l o p m e n t  w i t h  
t h e  s t a t e  t h a t  is l o c a t e d  a d j a c e n t  to t h e  o f f s h o r e  w e l l s ,  
S t e v e n s  said. O n e - h a l f  of t h a t  a m o u n t  w o u l d  g o  to s t a t e  
g o v e r n m e n t ,  w i t h  t h e  r e m a i n i n g  to be d i v i d e d  a m o n g  t h e  
c o m m u n i t i e s  i m p a c t e d  b y  O C S  d e v e l o p m e n t .

U n d e r  c u r r e n t  law, t h e  f e d e r a l  g o v e r n m e n t  s h a r e s  n o n e  of 
th e  l e a s e  s a l e  i n c o m e ,  r o y a l t i e s  o r  o t h e r  r e v e n u e s  d e r i v e d  
f r o m  O C S  d e v e l o p m e n t  s i n c e  it  o c c u r s  in f e d e r a l  w a t e r s .

" T his b i l l  w o u l d  g i v e  s t a t e s  a n d  c o a s t a l  c o m m u n i t i e s  t h e  
f u n d 3  t h e y  n e e d  to h e l p  e n s u r e  O C S  l e a s e s  a r e  d e v e l o p e d  in 
a n  e n v i r o n m e n t a l l y - s e n s i t i v e  w a y  a n d  t o  l e s s e n  t h e  i m p a c t  of 
d e v e l o p m e n t  o n  a f f e c t e d  c o m m u n i t i e s , "  S t e v e n s  said.

" U n d e r  e x i s t i n g  law, c o a s t a l  s t a t e s  a n d  c o m m u n i t i e s  
d o n ' t  s h a r e  in t h e  r e v e n u e s  g e n e r a t e d  b y  O C S  d e v e l o p m e n t ,  
b u t  t h e y  a r e  e x p e c t e d  t o  s h o u l d e r  t h e  i n c r e a s e d  c o s t s  t h a t  
c o m e  w i t h  it. T h i s  b i l l  w o u l d  c o r r e c t  t h a t  i n e q u i t y , "  he 
a d d e d .

F o r  e x a m p l e ,  S t e v e n s  s a i d ,  t h e  r e v e n u e s  c o u l d  b e  u s e d  
for p r o j e c t s  d e s i g n e d  to e n h a n c e  a n d  p r o t e c t  the e n v i r o n m e n t  
a n d  f o r  d e t e r m i n i n g  w h e t h e r  O C S  a c t i v i t y  is c o n s i s t e n t  w i t h  
s t a t e  a n d  l o c a l  c o a s t a l  z o n e  m a n a g e m e n t  plans.

C o a s t a l  c o m m u n i t i e s  c o u l d  u s e  t h e i r  f u nds to i n c r e a s e  
fi r e  a n d  p o l i c e  p r o t e c t i o n ,  e x p a n d  s e w e r  a n d  w a t e r  
f a c i l i t i e s  a n d  p r o v i d e  a d d i t i o n a l  g o v e r n m e n t  s e r v i c e s  for 
the i n c r e a s e d  p o p u l a t i o n  t h a t  r e s u l t s  f r o m  n e a r b y  e n e r g y  
d e v e l o p m e n t ,  S t e v e n s  s aid.

Alaeka Offlcoa: Anchorage: 271-5316 Fairbanks: 450-0261 Junanu: 608-7400 
Kanal: 283-6803 Ketchikan: 226-8880
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O C S  r e v e n u e  s h a r i n g

" D e v e l o p m e n t  o f  o i l  and gag r e s o u r c e s  o n  the A l a s k a  
o u t e r - c o n t i n e n t a l  s h e l f  is a n  i m p o r t a n t  i s s u e  to A l a s k a n s , "  
M u r k o w s k i  s a id. "It m a k e s  s e n s e  for s t a t e s  a n d  c o a s t a l  
c o m m u n i t i e s  i m p a c t e d  b y  O C S  a c t i v i t y  to r e c e i v e  s o m e  b e n e f i t  
f r o m  t h a t  d e v e l o p m e n t . "

"This r e v e n u e - s h a r i n g  c o n c e p t  is p a r t i c u l a r l y  i m p o r t a n t  
in A l a s k a ,  w h e r e  O C S  d e v e l o p m e n t  w o u l d  o c c u r  n e a r  r u r a l  
c o m m u n i t i e s  w i t h  u n i q u e  h i s t o r i e s  and h e r i t a g e s ,  m a n y  of 
t h e m  s m a l l  e n o u g h  to h a v e  g r e a t  d i f f i c u l t y  a b s o r b i n g  the 
i m p a c t s  s m o o t h l y .  R e v e n u e s  r e c e i v e d  in t h e s e  c o m m u n i t i e s  as 
a r e s u l t  of O C S  d e v e l o p m e n t  w o u l d  be a v a i l a b l e  to e a s e  a n y  
a d v e r s e  e f f e c t s ,  a c c e l e r a t e  n e c e s s a r y  i n f r a s t r u c t u r e  
d e v e l o p m e n t  a n d  p r o v i d e  s e e d  m o n e y  for e c o n o m i c  
d i v e r s i f i c a t i o n , " M u r k o w s k i  added'.

F e d e r a l  o f f i c i a l s  h a v e  e s t i m a t e d  t h a t  t h e  c o m b i n e d  s t a t e  
a n d  l o c a l  s h a r e  f o r  A l a s k a  f r o m  O C S  d e v e l o p m e n t  in the 
C h u k c h i  a n d  B e a u f o r t  S e a s  c o u l d  b e  as m u c h  as 
$ 1 2 , 7 4 5 , 3 3 3 , 3 3 3 ,  T h a t  a m o u n t  is b a s e d  o n  t h e  M i n e r a l s  
M a n a g e m e n t  S e r v i c e ' s  (MMS) e s t i m a t e s  o f  m a x i m u m  p r o d u c t i o n  
of 9.1 b i l l i o n  b a r r e l s  o f  oil f r o m  the C h u k c h i  S e a  a n d  4.2 
b i l l i o n  b a r r e l s  f r o m  t h e  B e a u f o r t  Sea.

O C S  t r a c t s  i n  t h e  C h u k c h i  a n d  B e a u f o r t  S e a s  a r e  
c u r r e n t l y  u n d e r  lease, a l t h o u g h  t o  d a t e  no c o m m e r c i a l  
d i s c o v e r i e s  h a v e  b e e n  m a d e .  F u t u r e  O C S  a c t i v i t y  w i l l  be 
b a s e d  o n  t h e  M M S ' s  n e w  f i v e - y e a r  l e a s i n g  p l a n  w h i c h  w i l l  be 
i s s u e d  l a t e r  t h i s  m o n t h ,  S t e v e n s  said.

T h e  S t e v e n s  b i l l  w o u l d  a l 3 o  d i r e c t  t h e  f e d e r a l  
g o v e r n m e n t  t o  e s t a b l i s h  a C o a s t a l  Zo n e  I m p a c t  A s s i s t a n c e  
F und, i n t o  w h i c h  the S e c r e t a r y  of the T r e a s u r y  w o u l d  d e p o s i t  
f o u r  a n d  o n e - h a l f  p e r c e n t  of O C S  l e a s e  s a l e  i n c ome, 
r o y a l t i e s  a n d  o t h e r  r e v e n u e s .  M o n e y  f r o m  t h e  f u n d  w o u l d  b e  
p r o v i d e d  to c o a s t a l  s t a t e s  ( i n c l u d i n g  t h e  G r e a t  L a k e s  
s t a t e s )  a n d  c o m m u n i t i e s  i m p a c t e d  b y  a n y  t y p e  o f  e n e r g y  
d e v e l o p m e n t .

T h e  f u n d s  w o u l d  b e  a l l o c a t e d  u n d e r  a f o r m u l a  t h a t  w o u l d  
t a k e  i n t o  a c c o u n t  the n u m b e r ,  l o c a t i o n  a n d  i m p a c t  o f  e n e r g y  
f a c i l i t i e s .  N o  s t a t e  c o u l d  r e c e i v e  m o r e  t h a n  20 p e r c e n t  o f  
t h e  fund, a c c o r d i n g  t o  t h e  S t e v e n s  bill.

T h e  m o n e y  w o u l d  b e  u s e d  to h e l p  p a y  the s t a t e s '  c o s t s  of  
l e a s i n g  a n d  p e r m i t t i n g  e n e r g y  f a c i l i t i e s ,  i n c l u d i n g  
r e f i n e r i e s  a n d  p i p e l i n e s ,  a n d  f u n d  e n v i r o n m e n t a l  a n d  n a t u r a l  

r e s o u r c e  p r o j e c t s .

T h e  l e g i s l a t i o n  h a s  b e e n  r e f e r r e d  to the S e n a t e  C o m m e r c e  

C o m m i t t e e .

###



O C S  R E V E N U E  S H A R I N G  F A C T  S H E E T

A L A S K A  C C S  R E G I O N

B O N U S E S ,  RENTS, A N D  M I N I M U M  R O Y A L T I E S

1 9 0 5  $ 1 1 , 7 1 5 , 6 4 2
1986 7 ,6 1 8 ,7 5 2
19 8 7  7 , 7 4 8 , 6 3 4
1988 7 0 5 , 8 4 9 , 8 4 2
1989 1 8 , 8 1 0 , 8 1 4

T O T A L  7 5 1 , 7 4 3 , 6 8 4
_____________ 3

2 5 0 , 5 6 5 , 9 2 9  S t a t e  and l ocal g o v e r n m e n t  s h a r e  h a d  
OCS r e v e n u e  s h a r i n g  l e g i s l a t i o n  b e e n  
i n  p l a c e  b e g i n n i n g  in 1985

I n f o r m a t i o n  p r o v i d e d  b y  A 1  Powers, M i n e r a l s  M a n a g e m e n t  S e r v i c e  
A n c h o r a g e ,  A l a s k a  —  9 0 7 - 2 6 1 - 4 0 1 0

E S T I M A T E D  U N D I S C O V E R E D ,  E C O N O M I C A L L Y  R E C O V E R A B L E ,  U N L E A S E D  
R E S O U R C E S  F O R  T H E  C H U K C H I  S S A  A N D  B E A U F O R T  S E A

L e a s e  A r a A

C h u k c h i  
(16% c h a n c e  of 
c o m m e r c i a l  find)

B e a u f o r t  

(21% c h a n c e  of 
c o m m e r c i a l  f i n d

M i n i m u m

l . l b b

,4bb

T O T A L  A R C T I C  l . S b b

M u l t i p l y  b y  
$23 f o r  w e l l h e a d  
v a l u e  o f  o i l

D i v i d e  b y  1/8
f o r  f e d e r a l  r o y a l t y
s h a r e

D i v i d e  b y  1/3 
f o r  S t a t e / l o c a l  
g o v ' t  s h a r e  u n d e r  
O C S  r e v e n u e  
s h a r i n g  b i l l

flean 

4.ISbb

1 .45bb

3.61bb

M a x i m u m  

9 . 1 b  b

4. 2bb

1 3 . Sbb

$ 1 2 9 . 0 3  b i l l i o n  $ 3 0 5 . 9  b i l l i o n

$ 1 6 , 1 2 8 , 7 5 0 , 0 0 0  $ 3 8 , 2 3 7 , 5 0 0 , 0 0 0

$ 5 , 3 7 6 , 2 5 0 , 0 0 0  $ 1 2 , 7 4 5 , 3 3 3 , 3 3 3

I n f o r m a t i o n  p r o v i d e d  b y  M a r s h a l l  Rose,
M i n e r a l s  M a n a g e m e n t  Se r v i c e ,  W a s h i n g t o n ,  D.C. 7 0 3 - 7 8 7 - 1 5 3 6



S T A T E M E N T  O F  S E N A T O R  T E D  S T E V E N S

IN SUPPORT OF S. 49,
THE COASTAL ZONE IMPACT ASSISTANCE ACT

M o n d a y ,  J a n u a r y  14, 1991

M R .  STEVENS l T o d a y  I i n t r o d u c e  S. 49, t h e  Ocean a n d  
C o a s t a l  R e s o u r c e s  E n h a n c e m e n t  A c t .  T h e  m e a s u r e ,  w h i c h  is 
s i m i l a r  t o  l e g i s l a t i o n  I i n t r o d u c e d  i n  t h e  m i d - 8 0 s ,  is 
d e s i g n e d  t o  g i v e  c o a s t a l  r t a t e s  a n d  c o m m u n i t i e s  t h e  t o o l s  
t h e y  n e e d  t o  m i n i m i z e  t h e  i m p a c t s  e n e r g y  development can 
b r i n g  t o  c o a s t a l  a r e a s . T h e  b i l l  d i r e c t s  t h e  S e c r e t a r y  o f  
C o m m e r c o  t o  d i s t r i b u t e  4 1/2 p e r c e n t  of a l l  OCS r e v e n u e s  to  
c o a s t a l  a r e a s  i m p a c t e d  b y  a w i d e  s p e c t r u m  o f  e n e r g y  
d e v e l o p m e n t  r a n g i n g  f r o m  r e f i n e r i e s  t o  p i p e l i n e s .  A l l  
c o a s t a l  a r e a s  w o u l d  b e  e l i g i b l e  i n c l u d i n g  t h e  G r e a t  r.akea 
s t a t e s .

T h e  b i l l  u s e s  m a n y  o f  t h e  c o n c e p t s  ostaJblishad in t h e  
C o a s t a l  2 o n «  M a n a g e m e n t  A c t ,  a n d  is i n t e n d e d  t o  c o m p l e m e n t  
t h e  p r o v i s i o n s  o f  t h a t  A c t .  F o r  s t a t e s  a n d  l o c a l  
g o v e r n m e n t s  d i r e c t l y  i m p a c t e d  b y  OCS l e a s i n g  a c t i v i t i e s ,  t h e  
C om m e rc e  D e p a r t m e n t  w o u l d  s h a r e  o n e - t h i r d  o f  OCS r e v e n u e s  
d e r i v ^  o f f  t h e  c o a s t  o f  t h a t  p a r t i c u l a r  s t a t e .  T h e  
S e c r e t a r y  o f  C om m e rc e  w o u l d  p a s s  h a l f  the s u m  t o  t h e  s t a t e *  
a n d  h a l f  t o  l o c a l  g o v e r n m e n t s .

The f u n d s  w o u l d  be u s e d  t o  h e l p  s t a t e  a n d  l o c a l  
g o v e r n m e n t s  p a r t i c i p a t e  m e a n i n g f u l l y  i n  t h e  p e r m i t t i n g  
process. The m o n i e s  w o u l d  a l s o  e n a b l e  t h e m  to u n d e r t a k e  
t h e i r  o w n  p r o j e c t s  t o  e n h a n c e  a n d  p r o t e c t  t h e  e n v i r o n m e n t .
I n  a d d i t i o n ,  l o c a l  g o v e r n m e n t s  m o s t  d i r e c t l y  I m p a c t e d  b y  
e n e r g y  d e v e l o p m e n t  c o u l d  use t h e i r  f u n d s  t o  i n c r e a s e  p o l i c e  
a n d  f i r e  p r o t e c t i o n ,  s e w e r  a n d  w a t e r  f a c i l i t i e s ,  a n d  p r o v i d e  
n e e d e d  g o v e r n m e n t  s e r v i c e s  f o r  t h e  i n c r e a s e d  p o p u l a t i o n  t h a t  
e n e r g y  d e v e l o p m e n t  c a n  b r i n g .

Mr. P r e s i d e n t ,  t w i c e  t h e  S e n a t e  a p p r o v e d  s i m i l a r  
l e g i s l a t i o n ,  b u t  u n f o r t u n a t e l y  b e c a u s e  o f  a d m i n i s t r a t i o n  
o p p o s i t i o n ,  w e  w e r e  n o t  s u c c e s s f u l  i n  g e t t i n g  it e n a c t e d  into law. When h e  a n n o u n c e d  h i s  d e c i s i o n  or. O C S  d e v e l o p m e n t  
o f f  t h e  c o a s t s  o f  C a l i f o r n i a  a n d  F l o r i d a ,  P r e s i d e n t  B u s h  
h i n t e d  t h a t  his A d n  I n i s t r a t i o n  m i g h t  s u p p o r t  a r e v e n u e  
s h a r i n g  c o n c e p t .  I l o o k  f o r w a r d  t o  w o r k i n g  w i t h  t h e  
A d m i n i s t r a t i o n  t o  d e v e l o p  a  f i s c a l l y  r e s p o n s i b l e  b i l l  t h a t  
a d d r s a s e s - t h e  c o n c e r n s  o f  c o a s t a l  s t a t e s  ar.d c o m m u n i t i e s .
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I02d congress 
1st Session

To establish an Ocean and Coastal Resources Enhancement Fund uid a Coastal 
Zona Impact Assistance Fund, to require the Secretary of Commerce to 
provide States and local governments with block grants from moneys in the 
Funds, and for other purposes.

IN THE SENATE OF THE UNITED STATES

J anuaby 14 (legislative day, J anuary 3), 1991 

Mr. 3tevten8 (for himself and Mr. M u b k o w s k i )  introauoed the following biil; 
which waa read twice and referred to the Committee on Commerce, Science, 
and Transportation

A BILL
To establish an Ocean and Coastal Resources Enhancement 

Fund and a Coastal Zone Impact Assistance Fund, to 
require the Secretary of Commerce to provide States and 
local governments with block grants from moneys in the

v.*
Funds, and for other purpose^/ .. .

1 Be it enacted byAhe Senate and House of Represents

2 lives of the United States of America in Congress assembled,

3 S H O B T  TITLE

4 Section 1. This Act may be cited as the ‘’Ocean and

5 Coastal Resources Enhancement Act.”

6 DEFINITIONS

7 Sec. 2. For purposes of this Act—

S. 49



1 (1) the term “coastal State” has the meaning

2 given such term under the Coastal Zone Management

3 Act (16 U.S.C. 1453(4));

4 (2) the term “local government” has the meaning
. ; , . v  a .' .

5 given such term under the Coa8tal_Zone Management

6 Act (16 U.S.C. 1435(11));

7 (3) the term “coast line” has the meaning given

8 .. such term under the Submerged Land3 Act (43 U.S.C.

9 1301(c));

10 (A) the term “coastal zone” has the meaning

11 given such term under the Coastal Zone Management

12 Act (16 U.S.C. 1453(1));

13 (5) the term “Outer Continental Shelf” has the

14 meaning given such term under the Outer Continental

15 Shelf Lands Act (43 U.S.C. 1331(a));

16 (6) the term “Secretary” means the Secretary of

17 Commerce; and' 4*0

18 (7) the termi^hhergy facilities” has the meaning
/ * :

19. given such^term under, the Qoaptpl Z.tyie Management•4 •« • •_ * ’ *

20 Act (16 U.S.C-. 1458(6)). . . .. "

21 OCEAN AND COASTAL MSOUROBS MANAGEMENT FUND
• *

'22 Sec. 4. (a) EsT2\3Li3HMENT.— TFere. is established in

23 the- Treasury of the United States an interest-bearing account

24 to be known aa the Ocean and Coastal Resources Enhance-

25 .ment Fund, which shall bo. administered by the Secretary. .



1 (b) Payments to Fund.— Beginning in fiscal year

2 1992, the Secretary of the Treasury shall pay into iho Fund

3 33 per centum of all revenues described in 'subsection (c)

4 which'are attributable to an Outer Continental Shelf lease,

5 any part of which is within 200 miles of the coast line. The

6 Secretary of the Treasury may adjust amounts in the Fund at

7 any time to account for overpayments, underpayments, and 

8"6rirorti- ■'••• '

9 ’ * ' (c) New Revenues.— Subsection (b) shall apply only

10 16— 1

11 (1) bonus revenues under a lease if no bonus rave-

12 • hues ha"e been received bv the United States under

13 that lease before October 1, 1991;

14 (2) rent revenues under a lease if no rent reve-

15 nues have been received by the United States under

16 that lease before October 1, 1991;

17 (3) royalty revenues under a lease if no royalty

18 revenues have been Received by the United States

19 under that leasfcbefore October 1, 1991; and

20 (4) other revenues 'under a lease if mi-other reve-

21' ■d'ntles have been received by the United States under

22 ' --that lease before October 1, 1991.

23' (d) Coastal State Share .— (1) Sis months after the

24’ end-of fiscal yenr 1992, and annually thereafter, the Secre- 

25' tlory shall pay from the Fund to coastal States one-half of

3

a <1 is «



1 such revenues paid in to  the Fund  w ith rospec t to the fisca l

2  y e a r  m ost re c en t ly  com p le ted , and  any in te re s t ea rned  on

3  those revenu es . E a ch  coas ta l 3 t a t e  sh a ll re ce iv e  on ly  th a t

4 sha re  o f re v enu es  a ttrib u tab le  to those leases th a t lie  seaw a rd

5  o f the b ounda rie s  o f th a t p a r t ic u la r  c oa s ta l S ta te .

6  (2 ) I n  o rd e r  to de te rm ine  to w h ich coa s ta l S ta te  re v e -

7 nues a re  a ttr ib u ta b le  fo r  pu rposes o f this A ct, the S e c re ta ry

8  sh a ll d e lim it the la te ra l b oundarie s betw een the c oa s ta l

9  S ta te s  to a  p o in t 2 0 0  m iles se aw a rd  o f the coast line . S u ch

1 0  boundarie s s h a ll be se t acco rd ing  to the fo llow in g  p rin c ip le s ,

11 lis ted  in the  o rd e r  o f p r io r i ty  o f app lic a tion :

1 2  (A) an y  ju d ic ia l decree o r  in te rs ta te  com pacts de -

13  lim it in g  la te ra l o ffsh o re  boundarie s be tw een  c oa s ta l

1 4  S ta te s ;

1 5  (B )  p rin c ip les o f dom estic  and  in te rn a tio n a l la w

1 6  g o v e rn in g  the d e lim ita t ion  o f la te ra l o ffsh o re  bound -

17  a rie s ; and
I.':"

1 8  (C) thd^ -desirab ility  c i  fo llow in g  existing le a se
r

1 9  bflmacfeuies and . b lo ck  lines on  the S e c re ta ry  o f  the In -

2 0  te n o r's , o ffic ia l p ro tra c t io n  diagram s.-

21 (e). L ocal : Govehnment Shajie .— (1) A t the same

2 2  tim e th a t the S e c re ta ry  pays revenu es  to a coas ta l S ta te

2 3  under subsec tion  (d ), the S e c re ta ry  sh a ll pay to lo c a l g o v e rn -

2 4  m ents w ith in  tha t S ta te  the rem a in in g  o n e -h a lf o f the re v e -

2 5  nues fo r - t h a t  fisoa l y e a r  a ttr ib u ta b le  to  tha t S ta te , and any

4
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1 in te re s t ea rn ed  on those revenu es . E a ch  loc a l g ove rnm en t

2 sh a ll rece ive  on ly  th a t sha re  o f rev enu es  a tt r ib u ta b le  to those

3 leases tha t lie  seaw a rd  o f the bounda rie s  o f  that p a rtic u la r

4  lo c a l gove rnm en t.

5 (2 ) I n  o rd e r to  de te rm ine lo c a l g o v e rn m en t boundaries

6 fo r  pu rposes o f this A c t , the S e c re ta ry  sh a ll d e lim it the la te r-

7  a l b oundaries be tw een  the lo c a l g o v e rn m en ts  to a  po in t 2 0 0

8  m iles seaw a rd  o f the coas t lin e . S u ch  bound a rie s  sh a ll be set

9  accord ing  to the fo llow in g  p rin c ip le s , lis ted  in the o rd e r o f 

1 0  p r io r ity  o f app lica tion :

5

11  (A ) ex is tin g  bounda rie s  b e tw een  lo c a l gove rn *

1 2  m ents w ith  v a lid  suppo rtin g  le g a l a u th o r ity ;

1 3  (B )  the d e s ira b ility  o f  fo llow in g  ex isting  lease

1 4  boundaries and b iock  lin es on  the S e c re ta ry  o f the In -

1 5  te r io r's  o ffic ia l p ro tra c t io n  d iag ram s ; and

1 6  (C ) the p rin c ip le  th a t, to th e  e x te n t consisten t

1 7  w ith  subpa rag raphs (A ) and (B ) ,  the size o f the lo c a l

1 8  gove rnm en t's  adjajcbnt o ffsh o re  a re a , as a pe rcen tage o f

1 9  a ll o f t h $ .  S ta te ’ s a d ja c en t o ffsh o re  a re a s , sh a ll be

2 0  based on  a  fo rm u la  g iv in g  oqu a l w e igh t to —

2 1  (i) the lo o a l g o v e rnm en t's  coas t line  as a  pe r-

2 2  oen tage o f th e  S ta te ’ s c oa s t lin e , c a lc u la ted  using

23  th e  same m ethods th a t a re  used to d e lim it the te r-

2 4  r i to r ia l sea unde r in te rn a tio n a l law ; and

s  49 i s



1 (ii) the lo c a l gove rnm en t's  p op u la tio n  a: i

2 p e rcen tag e  o f the popu la tion  o f a ll lo c a l g ove rn -

3 m en ts in  the coas ta l S ta te , c a lc u la te d  by  the See -

4  re ta ry  using the best a v a ila b le  n a t io n a l census

' 5  da ta .

6  ( f ) Use o f  Funds b y  States .— E a c h  c o a s ta l S ta te

7  s h a ll f i r s t  use funds rece ived  pu rsuan t to  subsec tion  (d ) to pay

8  fo r  the adm in is tra t iv e  costs the S ta te  in cu rs  in the leas ing

9  and p e rm itt in g  p rocess under any a pp lic ab le  la w  inc lud ing ,

1 0  bu t n o t lim ited  to , the C oa sta l Z on e  M an ag em en t A ct (1 8

11  U .S .C .  et. 3eq .) and  the O u te r C on t in e n ta l S h e lf  L e a s in g  A c t

12  (4 3  U .S .C .  1 3 3 1  et. seq .), w ith an y  r e r  .in ing ' funds to be

1 3  used fo r  such en v ironm en ta l and n a tu ra  re sou rc e  p ro je c ts  in

1 4  the coas ta l zon e  a9 the S ta te  de te rm ines .

1 5  COASTAL ZONE IMPACT ASSISTANCE FUND

1 6  Sec. 5 . (a ) E s t a b l is h m e n t .— T h e re  is es tab lish ed  in

17 the T re a s u rv  o f the U n ited  S ta tes an in te re s t b e a rin g  accoun t
>.v

18  to  be know n  as the C oa s taU Z on e  Im p a c t  A ss is tance  Fu nd ,

1 9  w h ich  sh a ll be ad r-'-^ 'u eu " ’ »■ the S e c re ta ry .

2 0  (b ) P a y m e n t  . .  j n d .— B eg inn ing  in  fisca l y e a r

2 1  1 9 9 2 , ' the S e c re ta ry  o f  the  T re a su ry  s h a ll p a y  in to  the Fu nd

2 2  4 Va p e r cen tum  o f a ll revenues desc ribed  in  3ubseoticn  (c ) 

2 8  w h ich  a re  a ttr ib u ta b le  to an O u te r C o n t in e n ta l S h e lf lease ,

2 4  any  p a rt o f w h ich  is w ith in  2 0 0  m ile s  o f the c oa s t line . T h e

2 5  S e c re ta ry  o f th e  T re a s u ry  m ay ad ju s t am oun ts  in  the F u n d  a t

6
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1 any  tim e  to  accoun t fo r  o ve rp aym en ts , un de rp aym en ts , and

2 e r ro rs . , ,

3 (c ) Revenues .— Subsec tion  (b ) s h a ll ap p ly  to a ll bo -

4  nuses, re n ts , ro y a lt ie s , and o th e r re v en u e s  re c e iv ed  by the

5  U n ite d  S ta te s  unde r the O u te r C o n t in e n ta l S h e lf L a n d s  A c t

6  (4 8  U .S .C .  1 3 3 1  et. seq.),

7 (d ) Coastal State Share .— -S ix  m on ths a fte r the

8  end  o f fisc a l y e a r  1 9 9 2 , and a n n u a lly  th e re a fte r , th e  S e o re -

9  ta ry  s h a ll p a y  from  the F u n d  to c o a s ta l S ta te s  one^ba lf o f

1 0  such revenu es  p a id  in to  Fund  w ith  re sp ec t to  the fisc a l y e a r

11 m ost re c e n t ly  com p le ted , and an y  in te re s t  ea rn ed  on  those

1 2  revenu es . T h e  am oun t d isbursed to e a c h  o oa s ta l S ta te  sh a ll 

18  be d e te rm ined  b y  the S e c re ta ry  u n d e r a  fo rm u la  e s tab lish ed

1 4  by the  S e c re ta ry , a fte r notice and  pub lic  com m en t, which

1 5  considers the num be r, loca tion , and  im pac t o f en e rg y  fa c ilit ie s

16  lo ca ted  w ith in  each  S ta te ’s c oa s ta l sone  d u rin g  the p rev iou s

17  fisca l y e a r . I f  a n y  coasta l S ta te  w ou ld  rec e iv e  an a llo tm e n t
i ‘

18 g re a te r  th an  2 0  p e r c e n t o ,  the S e c re ta ry  sna il reduce  such

19  a llo tm en t to 2 0  p<?r centum . T h e  am oun ts  re su lt in g  fr o m  such

2 0  red uc tion  sh a ll be rea llo ca ted  p ro p o r t io n a te ly  am ong  those

21  c oa s ta l S ta te s  th a t rece ive  less than 2 0  p e r cen tum .

2 2  (e ) Local Government Share .— A t the sam e tim e

23  th a t the S e c re ta ry  pays revenues to  a c o a s ta l S ta te  under

2 4  sub sec tion  (d ), the S e c re ta ry  sh a ll p a y  to lo c a l g o v e rnm en ts

2 5  w ith in  th a t S ta te  the cemaining o n e -h a lf o f  the re v e n u e s  in

8 <9 i s
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1 the Fund for that fiscal year attributable to that State and

2 any interest earned on those revenues. Each local govern*

3 ment shall receive only that share of revenues attributable to

4 the number, location, and impact of energy facilities located

5 within or seaward of the boundaries, as determined, by the 

8 Secretary under section 4(e) of this Act, of that particular

7 local government during the previous fisoal year.

8 (0 Use o p  Funds.— Each coastal State shall first use

9 funds received pursuant to subsection (d) to pay for the ad- 

10 ministrative costs the coastal State incurs in the leasing and

11. permitting procesg for. energy facilities, with any remaining

12 funds to be used for 9uch environmental and natural resource

13 projects in the coastal zone as the coastal State determines.

14 LIMITATIONS ON APPLICABILITY OF 30UNDABIE8

15 Sec. 6. The coastal State and local government bound- 

18 aries delimited by the Secretary under this Act are solely for

17 the purposes of this Act.
I' *•

18 EULES.AAH) SEGULATION8

19 Sec. 7. Witfinn, one hundred and eighty days of euact-

20 ment of this'Act, the Secretary shall promulgate, after notioe

21 and opportunity for comment, such rules and regulations as

22 may be necessary to carry out the provisions of this Act.

23 A P P R O P R I A T I O N S

24 Sec . 8. The authority to pay revenues to coastal States

25 .and local governments, pursuant to the Act shall.be regarded

26 as a permanent indefinite appropriation.

O  *8 49 19 ^
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D a t e  o f  5 - D a y  N o t i c e : /Q .s )a
(in a c c o r d a n c e  w i t h  U n i f o r m  R u l e  23)

F U R T H E R :

D A T E  T U R N E D  / ~ .
I N T O  O F F I C E :  /

R e s o u r c e s  C o m m i t t e e  c o n s i d e r e d  S J R  25

R e g u l a t i o n  of u n d e r g r o u n d  p e t r o l e u m  s t o r a g e  t a n k s .

a n d  r e c o m m e n d e d :

[ ] r e p l a c e  w i t h

and a majority of the 
oommlfteo recommends 
do ptws

CS

[ ] a t t a c h e d  a m e n d m e n t ( s )

i
\y^ d o  p a s s  

[ ] d o  n o t  p a s s  

[ ] n o  r e c o m m e n d a t i o n  

[ ] i n d i v i d u a l  r e c o m m e n d a t i o n s  

[ ] f u r t h e r  r e f e r r a l  t o  _________

l e t t e r  o f  i n t e n t  a d o p t e d

[ ] s a m e  t i t l e  

[ j n e w  t i t l e

A T T A C H E S  N E W  F I S C A L  N O T E ( S ) :
D e p a r t m e n t (s )/ D a t e :

[ ] f i s c a l  n o t e ( s )  _____________________

D e p a r t m e n t (s )/ D a t e :

[ ] a p p r o p r i a t i o n - n o  f i s c a l  n o t e

r ^ K z e r o  f i s c a l  n o t e ( s )  u

 \ ) d c . —

[ ] G o v e r n o r ' s  b i l l  w / f i s c a l  n o t e

g n a t u r e  a n d  R e c o m m e n d a t i o n -
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Alaska State Legislature
Sena tor  Curt M enard

SPONSOR STATEMENT

As a part of its extensive underground storage tank 
regulations, the Environmental Protection Agency (EPA) has 
required that owners of 1 to 12 underground tanks obtain a 
minimum of $1,000,000 of liability insurance for pollution 
cleanup by October 26, 1991.

SJR 25 requests the EPA to extend the $1,000,000 financial 
responsibility deadline for at least one year. Most owners and 
operators are unable to meet the financial responsibility 
requirement and will face up to $10,000 per day in fines. The 
impact particularly on small businesses will be very severe.

The State is in the process of implementing regulations and a 
grant and loan program to help underground tank owners meet 
all the EPA requirements. Owners and operators in Alaska, like 
in many states, are still in the process of assessing the extent 
of their pollution problems and determining the best course of 
action to protect the state's groundwater and local economies.

It is the sponsor's understanding that the EPA has recently 
announced an intent to delay the financial responsibility 
deadline for small tank owners for an unspecified length of 
time. SJR 25 requests that the extension be granted for at 
least one year.

WE SUPfOfll

□
MADfc tH 
At ASPA
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TO:

FROM:

RE:

MEMORANDUM

Senator Lloyd Jones, Chairman 
Senate Resources Committee

Senator Curt Menard

SJR 25 - Relating to EPA's Regulation of Storage 
Tanks

DATE: April 15, 199-

I am writing to request a hearing on SJR 25 at your earliest 
convenience.

SJR 25 asks the Environmental Protection Agency to delay the 
October 26, 1991 financial responsibility deadline for 
underground storage tank owners.

Thank you for your consideration and attention to this request.

WE SUP°OnT

ALASKA
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MONDAY, APRIL 15, 1991
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The 7. S. Environmental Protection Agency today announced its 

intention to propose a short-tern: extension of the October 1591

compliance deadline dor financial responsibility for underground storage 

nrj: ' hlTf) owners - '’he proposed extension affects those owners with 12 or 

fever tanks -as well as non-nark stars with a net worth of lass than $20

The Agency plans to extend the compliance date, under Subtitle I of 
the Resource Conservation and Recovery Act (RCRA) , for this group because 
cany of these owners and operators in this category are now unable to 
obtain insurance or achieve compliance through other mechanisms. The 
proposed extension will not adversely affect human health and the 
environment since the technical requirements dor USTs, including leak 
detection, tank upgrading and corrective action, remain in effect.

This compliance group generally includes the smallest gas stations 
end convenience stcres most in need of an effective financial 
responsibility mechanism. RPR will continue to work with Congress and the 
states to enanie snail businesses to remain economically viable while,-at 
the same time, ensuring mechanisms exist to pay for cleanup od leaking 
t a nks.

Forty-three states have enacted, legislation creating state assurance 
funds, and 21 have received EPA approval for the funds to be used as a 
compliance mechanism, states need* additional time to have their funds 
approved and to make them operational. EPA will use the additional 
compliance extension time to actively work with the states to accomplish 
m s . A l s o , 13 states have initiated financial assistance programs to 
help owners and operators upgrade or replace their tanks. ERA* encourages 
these efforts and continues to assist states to establish similar 
orocrams .

R —6  0 - m o r e -
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Under Subtitle I of RCRA, UST owners and operators must show 
financial means to cover cleanup costs and third-party damages resulting 
Iren potential leaks. The financial responsibility requirement has been 
thassd-in over several years with petroleum marketers owning 1,000 or 
more USTs as well as non--marketers with more than $20 million in tangible 
net worth required to comply by January 1989. Marketers owning between 
100 sna 395 USTs were required to comply by October 1989. 3y April 26, 
'..991, petroleum marketers owning between 13 and 99 USTs are required to 
comply.

for tore information, contact Lauren Hi lone at 2 02-3 32-4-355.

John Kasper, Director 
Press Services Division 
202-332-4355

R-60



U N D E R G R O U N D  
PETROLEUM 
S T O R A G E  T A N K

B o a r d  o f  S t o r a g e  T a n k  A s s i s t a n c e

W a l t e r  J .  n i c k e l .  G o v e r n o r
9 9 8 1 1 - 1 8 0 0  

( 9 0 7 )  4 6 5 - 2 1 1 0

P .O .  B O X  "0" 
J U N E A U ,  A K

P O S I T I O N  P A P E R

IN SUPPORT OF: Senate Joint Resolution No. 25 (SJR25)

SUBJECT: Relating to Underground Petroleum Storage Tanks

A request by the Alaska State Legislature to the EPA 
for a delay in implementing the October 26, 1991 
financial responsibility requirement.

The Board of Storage Tank Assistance wholeheartedly supports Senate Joint 
Resolution Number 25 pertaining to underground petroleum storage tanks. The Board 
recognizes the concerns of Alaskan underground petroleum storage tank owners and 
operators in regard to the October 26, 1991 deadline for meeting the EPA financial 
responsibility requirement. Although insurance is steadily becoming available, thereby 
enabling owners and operators to meet the federal financial responsibility requirement, 
the insurance is limited to only those owners and operators demonstrating their site is 
free from petroleum contamination.

Although a new state program has been implemented to assist owners and operators 
determine the extent and subsequently clean up contamination resulting from 
underground petroleum storage tanks, a considerable amount of time and effort will 
need to be invested to achieve that goal. Underground petroleum storage tank 
owners and operator’s in Alaska will need time to participate in tl us program, time to 
determine the scope of the problem and time to mitigate the problem. It is absolutely 
imperative that underground petroleum storage tank owners and operators be allowed 
an opportunity to clean up their sites to become insurable, without persecution from 
the EPA. The state underground petroleum storage tank program is based on the 
premise of technical, educational, and financial assistance. Senate Joint Resolution 
Number 25 is consistent in that aim.

Dated: / j a m  y? m /Dated:

For and on behalf of the
BOARD OF STORAGE TANK ASSISTANCE

ALASKA -DEPARTMENT OF ENVIRONMENTAL CONSERVATION
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E X T E N D E D  C O M P L I A N C E  D A T E  F O R  

U N D E R G R O U N D  S T O R A G E  T A N K  

F I N A N C I A L  R E S P O N S I B I L I T Y

S u b t i t l e  I  o f  t h e  R e s o u r c e  C o n s e r v a t i o n  a n d  R e c o v e r y  A a ( R C R A )  r e q u ir e s  o w n e r s  a n d  

o p e r a t o r s  o f  u n d e r g r o u n d  s t o r a g e  t a n k s  ( U S T s )  to  s h o w  ti t r o u g h  in s u r a n c e  c o v e r a g e  o r  

o t h e r  a c c e p t a b l e  f i n a n c i a l  m e c h a n is m s  th a t  t h e y  c a n  p a y  f o r  c l e a n u p s  a n d  U i i r d - p a r t y  

d a m a g e s  r e s u l t i n g  f r o m  a n y  le a k s  t h a t  m a y  o c c u c .  I n  f i n a l  r e g u la t i o n s  p u b l i s h e d  o n  O c -  

. t o b c r  2 6 ,1 9 8 8 ,  E P A  p h a s e d  m  th e  f i n a n c i a l  r e s p o n s i b i l i t y  r e q u i r e m e n t s  o v e r  a  2 - y c a r  

p e r i o d  b e c a u s e  c f  c o n c e r n s  a b o u t  t h e  u n u v a u u b i l i l y  o f  f i n a n c i a l  a s s u r a n c e  m e c h a n i s m s  to  

l a r g e  p o r t io n s  o f  t h e  r e g u la t e d  c o m m u n i t y .  T h e  p h a s e - i n  ( w i t h  i t s  f o u r  d is t in c t  g r o u p s  o f  

t a n k  o w n e r s )  w a s  d e s i g n e d  t o  a c h i e v e  th e  m a x i m u m  b a l a n c e  b e t w e e n  d tc  n e e d  to  e n s u r e  

t h e  f i n a n c i a l  c a p a b i l i t y  f o r  U S T  r e le a s e s  a n d  n e c e s s a r y  t i m e  f o r  o w n e r s  a n d  o p e r a t o r s  to  

o b t a i n  a s s u r a n c e  m e c h a n i s m s .

T h e  p h a s e - in  s e t  d i f f e r e n t  c o m p l i a n c e  d a t e s  f o r  t h e  f o u r  c o m p l i a n c e  g r o u p s .  P e t r o l e u m  

m a r k e t e r s  o w n i n g  1 0 0 0  o r  m o r e  U S T s  a n d  n o n - m a r k e t e r s  w i t h  m o r e  th a n  S 2 0  m i l l i o n  i n  

t a n g ib l e  n e t  w o r t h  w e r e  r e q u ir e d  lo  c o m p l y  i n  J a n u a r y  1 9 8 9 . P e t r o l e u m  m a r k e t e r s  o w n i n g  

b e t w e e n  10 0  a n d  9 9 9  U S T s  w e r e  r e q u ir e d  to  c o m p l y  in  O c t o b e r  1 9 8 9 .

I n  1 9 9 0 , E P A  r e v i s e d  U s  r e g u la t io n s  b y  e x t e n d in g  d i e  c o m p l i a n c e  d a te  fo r  p e t r o l e u m  

m a r k e t e r s  o w n i n g  b e t w e e n  I J a D d  9 9  U S T s  f r o m  A p r i l  2 6 ,1 9 9 0 ,  to  A p r i l  2 6 ,1 9 9 1 .  T h e  

c o m p l i a n c e  d a t e  f o r  p e t r o l e u m  m a r k e te r s  o w n i n g  b e t w e e n  1 a n d  12  U S T s  a n d  n o n -  

m u r k c t c r s  w i t h  l e s s  t h a n  $ 2 0  m i l l i o n  i n  n e t  w o r t h  w a s  e x t e n d e d  f r o m  O c t o b e r  2 6 ,1 9 9 0 ,  to  

O c t o b e r  26.1991.

T l t c  A g e n c y  w i l l  b e g i n  a  r u l e m a k in g  to  p r o p o s e  a  s h o r t  te r m  e x t e n s i o n  o f  t h e  O c t o b e r  2 6 ,

1 9 9 1 , c o m p l i a n c e  d a t e  a n d  w i l l  m a k e  a  f i n a l  d e c i s i o n  c o n c e r n i n g  a n y  e x t e n s io n  u f t c r  c o n -  

I j  s i d c r i n g  p u b l i c  c o m m e n t s  r e c e iv e d  o n  t h e  p r o p o s e d  r u le .  T h e  A g e n c y  lia s  a l s o  d e c id e d  

■ t h a t  t h e  A p r i l  2 6 ,1 9 9 1 ,  c o m p l i a n c e  d a t e  w i l l  r e m a in  u n c h a n g e d .



R E V I S E D  C O M P L I A N C E  S C H E D U L E

C o m p lia n c e
G ro u p O r ig in a l E x te n d e d
D e s c r ip t io n D a te D a te  N e w  D a ta

P e t r o l e u m  
m a r k e t e r s  m o r e
t h a n  1 ,0 0 0  U S T s ;  
n o n m a r k e t e r s  
m o r e  t h a n  S 2 0  m D -  
l i o n

J a n u a r y  • 1989
*

P e t r o l e u m  
m a r k e t e r s  b e t w e e n  
1 0 0 -9 9 9

O c t o b e r *  19 8 9 -

P e t r o l e u m  
a a r k m e r s .  b e t w e e n  
1 3 -9 9

A p r i l  2 6 ,1 9 9 0 A p r i l  2 6 ,1 9 9 1

1
P e t r o l e u m  
m a r k e t e r s  b e t w e e n  
1. 12;  n o n m a r k e t e r s  
l e s s  t h a n  S 2Q  m i l ­
l i o n

O c t o b e r  2 6 ,1 9 5 0 O c t o b e r  2 6 .1 9 5 1  T o  b e  d e t e r m in e d *

L o c a l  G o v e r n m e n t s O a o b e r  2 6 ,1 9 9 0 -  T o  b e  d e t e r ­
m i n e d "

• A f t e r  r e v i e w i n g  p u b l i c  c o m m e n t s  o n  p r o p o s e d  e x t e n s io n .

** O n e  y e a r  a f t e r  p u b l i c a t i o n  c f  a d d U i o a a l  s e l f - i n s u r a n c e  m e c h a n i s m s .
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E X T E N D E D  C O M P L I A N C E  D A T E  F O R  

U N D E R G R O U N D  S T O R A G E  T A N K  

F I N A N C I A L  R E S P O N S I B I L I T Y

S u b t i t l e  I  o f  t h e  R e s o u r c e  C o n s c r v a u 'o n  a n d  R e c o v e r y  A a  ( R C R  A )  r e q u ir e s  o w n e r s  a n d  

o p e r a t o r s  o f  u n d e r g r o u n d  s t o r a g e  t a n k s  ( U S T s )  to  s h o w  ti t r o u g h  in s u r a n c e  c o v e r a g e  o r  

o t h e r  a c c e p t a b l e  f i n a n c i a l  m e c h a n is m s  t h a t  t h e y  c a n  p a y  T o r c l e a n u p s  a n d  t h i r d - p a r t y  

d a m a g e s  r e s u l t i n g  f r o m  a n y  le a k s  t h a t  m a y  o c c u r .  I n  f i n a l  r e g u la t io n s  p u b l i s h e d  o n  O c ­

t o b e r  2 6 , 19 8 8 , E P A  p h a s e d  m  th e  f i n a n c i a l  r e s p o n s i b i l i t y  r e q u i r e m e n t s  o v e r  a  2 - y c a r  

p e r io d  b e c a u s e  o f  c o n c e r n s  a b o u t  t h e  u n a v a i l a b i l i t y  o f  f i n a n c i a l  a s s u r a n c e  m e c h a n i s m s  to  

l a r g e  p o r t io n s  o f  t h e  r e g u la t e d  c o m m u n i t y .  T h e  p h a s c * in  ( w i t h  i t s  f o u r  d is t in c t  g r o u p s  o f  

t a n k  o w n e r s )  w a s  d e s ig n e d  t o  a c h i e v e  t h e  m a x i m u m  b a l a n c e  b e t w e e n  th e  n e e d  l u  e n s u r e  

t h e  f i n a n c i a l  c a p a b i l i t y  f o r  U S T  r e le a s e s  a n d  n e c e s s a r y  t i m e  f o r  o w n e r s  a n d  o p e r a t o r s  t o  

o b t a i n  a s s u r a n c e  m e c h a n i s m s .

T h e  p h a s e - in  s e t  d i f f e r e n t  c o m p l i a n c e  d a t e s  f o r  t h e  f o u r  c o m p l i a n c e  g r o u p s .  P e t r o l e u m  

m a r k e t e r s  o w n i n g  1 0 0 0  o r  m o r e  U S T s  a n d  n o n - m a r k e t e r s  w i t h  m o r e  t h a n  S 2 0  m i l l i o n  in  

t a n g ib l e  n e t  w o r t h  w e r e  r e q u i r e d  to  c o m p l y  i n  J a n u a r y  1 9 8 9 . P e t r o l e u m  m a r k e t e r s  o w n i n g  

b e t w e e n  IQ Q  a n d  9 9 9  U S T s  w e r e  r e q u ir e d  to  c o m p l y  in  O c t o b e r  1 9 8 9 .

I n  1 9 9 0 , E P A  r e v i s e d  i t s  r e g u la t i o n s  b y  e x t e n d i n g  d i e  c o m p l i a n c e  d a te  fo r  p e t r o l e u m  

m a r k e t e r s  o w n i n g  b e t w e e n  15 a n d  9 9  U S T s  f r o m  A p r i l  2 6 ,1 9 9 0 ,  to  A p r i l  2 6 ,1 9 9 1 .  T h e  

c o m p l i a n c e  d a t e  f r r  p e t r o l e u m  m a r k e te r s  o w n i n g  b e t w e e n  1 a n d  1 2  U S T s  a n d  n o n -  

m u r k c t c r s  w i t h  le s s  t h a n  $ 2 0  m i n i o n  i n  n e t  w o r t h  w a s  e x t e n d e d  f r o m  O c t o b e r  2 6 ,1 9 9 0 ,  to  

O c t o b e r  2 6 .1 9 9 1 . »

T l i c  A g e n c y  w i l l  b e g i n  a  r u l e m a k in g  to  p r o p o s e  a  s h o r t  t e r m  e x t e n s i o n  o f  t h e  O c t o b e r  2 6 , 

f  J 9 9 1 ,  c o m p l i a n c e  d a t e  a n d  w i l l  m a k e  a  f i n a l  d e c i s i o n  c o n c e r n in g  a n y  e x t e n s io n  a f t e r  c o r t-  

! j  s i d c r i n g  p u b l i c  c o m m e n t s  r e c e iv e d  o n  t h e  p r o p o s e d  r u le .  T h e  A g e n c y  lia s  a l s o  d e c i d e d  

! t h a t  t h e  A p r i l  2 6 ,1 9 9 1 .  c o m p l i a n c e  d a t e  w i l l  r e m a i n  u n c h a n g e d .
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T h e  A g e n c y  b e l ie v e *  d i a l  a  s h o r w e r m  e x t e n s io n  o f  t h e  c o m p l i a n c e  d a t e  f o r  f i n a n c i a l  

• is p o n s ib f l i iy  w i l l  n o i  a d v e r s e l y  a lT c c t  h u m a n  l i c a l i h  a n d  i lw  e n v i r o n m e n t .  a s  t h e  t e c h n i c a l  

r e q u i r e m e n t s  fo r  U S T s  w i l l  r e m a in  in  e f f e c t .  T h e s e  r e q u i r e m e n t s  i n c lu d e  l e a k  d e t e c t i o n ,  

t a n k  u p g r a d e s ,  a n d  c o r r e c t i v e  a c t io n ,

I n  p r o p o s in g  a n  e x t e n s io n  o f  t h e  O c t o b e r  20,1 9 9 1 . c o m p l i a n c e  d a l e ,  th e  A g e n c y  d e s i r e s  to  

p r o v i d e  s h o n - t a m  r e l i e f  to  U S T  o w n e r s  a n d  o p e r a t o r s  t o  w h o m  m e t h o d s  o f  f i n a n c i a l  a s ­

s u r a n c e  o r e  n o t  r e a d i l y  a v a i l a b l e .  T h i s  c o m p l i a n c e  g r o u p  g e n e r a l l y  r e p r e s e n t s  ( h e  s m a l l e s t  

g a s o l i n e  e n d  s e r v i c e  s t a t io n s  m o s t  in  n e e d  o r  a n  e f f e c t i v e  f i n a n c i a l  r e s p o n s i b i l i t y  

m e c h a n i s m .  E P A  c o n t i n u e s  to  w o r k  to g e th e r  w i t h  C o n g r e s s  a n d  th e  S t a t e s  to  e n a b l e  s m a l l  

b u s in e s s e s  to  r e m a i n  e c o n o m ic a l l y  v ia b le  w h i l e ,  a t  t h e  s a m e  l i m e ,  e n s u r in g  l i t a l  

m e c h a n i s m s  e x i s t  t o  p a y  f o r  ih o  c le a n u p  o f  l e a k i n g  t a n k s .

T h e  A g e n c y  h a s  c o n c lu d e d  t h a t  n o  c h a n g e s  a r e  n e e d e d  t o  t h e  A p r i l  2 6 ,1 9 9 1 ,  c o m p l i a n c e  

d a t e .  D a t a  a v a i l a b l e  t o  t h e  A g e n c y  s u g g e s t  t h a t  u p  to  8 0  p e r c e n t  o f  t a n k  o w n e r s  i n  rh i$  

c o m p l i a n c e  g r o u p  o r e  in  c o m p l i a n c e ,  c h h c r  t h r o u g h  S t a l e  a s s u r a n c e  f u n d s  o r  p r i v a t e  

m e c h a n i s m s .  I t  i s  o u r  b e l i e f  th a t  m o r e  o w n e r s  m a y  b e  a b l e  to  o b t a i n  c o v e r a g e  f r o m  e u r r c n L  

in s u r e r s .

T h e  A g e n c y  c o l l e c t e d  i n f o r m a t io n  (irom  th e  U S T  i n s u r a n c e  i n d u s t r y ,  t h e  r e g u l a t e d  c o m ­

m u n i t y ,  a n d  i h c  S t a t e s  w h ic h  in d ic a t e s  t h a t  m a n y  o w n e r s  a n d  o p e r a t o r  in  d i e  f o u r t h  c o m ­

p l i a n c e  g r o u p  m a y  n e e d  m o r e  t im e  t o  c o m p l y  w i t h  d i e  f i n a n c i a l  r e s p o n s ib i l i t y  r e q u i r e ­

m e n t s .

Contact

F o r t y - t h r e e  S l a t e s  h a v e  e n a a c d  le g i s l a t i o n  c r e a t in g  s t a t e  a s s u r a n c e  f u n d s ,  a n d  2 1 h o v e  

r e c e iv e d  E P A  a p p r o v a l  to  b e  u s e d  a s  c o m p l i a n c e  m e c h a n i s m s .  S t ' . t c s  n e e d  a d d i t i o n a l  t i m e  

t o  h a v e  t h e i r  f u n d s  a p p r o v e d  a n d  t o  m a k e  th e m  o p e r a t io n a l .  E P A  w i l l  u s e  d i e  a d d i t i o n a l  

c o m p l i a n c e  e x t e n s i o n  t im e  to  a c t i v e l y  w o r k  w i t h  t h e  S l a t e s  to  a c c o m p l i s h  t h i s .

F o r  a d d i t i o n a l  i n f o r m a t i o n ,  c o n t a c t  E P A ’s  R C R A  H o t l i n e ,  M o n d a y  t h r o u g h  F r i d a y ,  8 :3 0  

2-m . to  7 :3 0  p u n .  E S T .  T h e  n a t io n a l  t o l l - f r e e  n u m b e r  i s  8 0 0 -4 2 4 * 9 3 4 6 ; f o r  t h e  h e a r i n g  i m ­

p a i r e d ,  t h e  n u m b e r  is  T D D  1500-553-7672. In  W a s h i n g t o n .  D . C . .  th e  n u m b e r  is  7 0 3 -9 2 0 *  

9 8  I d !
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Management of the walrus population.
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A l a s k a  S t a t e  L e g i s l a t u r e

P .O . Dox V  
Ju n e a u , A K  09811

90 7  465-4907 
F a x : 907-465-3922

Senate Resources Committee

M E M O R A N D U M

March 8,1991

TO: Senate Resources Committee Members

FROM: Senator Lloyd Jones, Chair

SUBJECT: SJR 19, relating to the management of the walrus population

SJR 19 requests tha t the Pacific walrus remain with its current Appendix III 
designation.

The Convention on International Trade in Endangered Species(CITES) places 
restrictions on international trade in certain endangered species. At this time, 
the pacific walrus Appendix III designation means tha t the population needs to 
be watched but it is not threatened to the point of curtailing international trade.

In 1987, the Netherlands proposed that all walrus be designated as Appendix II 
which would have meant restrictions on international trade. The Netherlands 
was primarily concerned about the status of Atlantic walrus.

Although the proposal was ultimately withdrawn, the Netherlands has indicated 
that they might reintroduce the proposal at the 1991 CITES conference.

This resolution sends a message of support for maintaining the current 
Appendix III listing for Pacific walrus.

The resolution is supported by the Alaska Department of Fish and Game and the 
Eskimo Walrus Commission.



A l a s k a  S l a t e  f f i e g i s l a t a r e
A 1  A d a m s

District L

Offic ia l Business /■ J

WHILE IN SESSION 
BO. Box V  
State Capitol 

Juneau, Alaska 99811 
(907)-165-3707

O U T  OF SESSION 
BO. Box 333 

Kotzebue, Alaska 99752 
(907)442-3245

3111 C Street 
Anchorage, Alaska 99503 

(907) 561-7622

TO: Senator Lloyd Jones, Chair 
Senate Resources Committee

FROM: Senator A1 Adams ^

RE: Senate Joint Resolution 19, Relating to the managment of the
walrus population

DATE: February 20, 1991

This is to request a hearing on the aforementioned resolution regarding 
Pacific walrus. The resolution requests that a coordinated effort be 
established by the U.S. Department of Fish and Wildlife Service, the Alaska 
Eskimo Walrus Commission and the Alaska Department of Fish and Game 
to thwart any proposals to change the appendix designation of Pacific 
walrus with the Convention on International Trade in Endangered Species 
(CITES) and that Pacific walrus remain with the current Appendix III 
designation.

Enclosed as background information are information on Pacific walrus and 
correspondence that has gone on addressing the events surrounding the 
1987 CITES meeting.

A fiscal note has been requested from the Department of Fish and Game. 

Thank you for your consideration of this request.
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A t t a c h m e n t  ( p a g e  2 o f  2 ) S J R  1f t  F i s c a l  N o t e  A n a l y s i s

The next CITES Conference of the Parties will be held on March 2- 
13, 1992 in Kyoto, Japan. Any proposal to change the designation 
of walrus from Appendix III to Appendix II may be submitted up to 
October 4, 1991. Later that month, we will learn whether a
proposal regarding walrus has in fact been submitted. By January 
1992 a U.S. negotiating position on proposals will be developed, 
and Alaska should then decide what state action (perhaps 
involving sending a delegation to Japan) is appropriate.

The cost of representing Alaska at such conferences is not 
budgeted within the department's marine mammal program and would 
require a supplemental appropriation from the state. (In 1987 a 
two-person delegation was sent to the CITES biennial meeting in 
Ottawa, Canada to represent state interests on walrus and 
furbearer • issues for the approximate cost to the state of 
$10,000. Additional funding■was provided by the Alaska Outdoor 
Council.)



N O R T H  S L O P E  B O R O U G H
Department of Wildlife Management
P.O . Box 6 9  
Barrow . A laska 9 9 7 2 3
Phone: Centra l O ffic e : 1 9 0 7 ) 8 5 2 - 2 6 1 1

Arctic Sc ience Facility : ( 9 0 7 )  8 5 2 - 2 4 0 1  
FAX: ( 9 0 7 )  8 5 2 - 2 4 0 3

Benjamin P. IMageak, Director

January 28, 1991

Mr. John F. Turner, Director 
U.S. Fish and Wildlife Service 
Department of the Interior 
18th and C Streets, NW Room 3256 
Washington, D.C. 20240

Dear Mr. Turner, /

As you may know, the Eskimo Walrus Commission (EWC) represents 
Alaska Natives who hunt walruses for subsistence. Since the 
communities and individuals represented by the EWC have a strong 
cultural and economic dependence on walruses, we are very concerned 
that appropriate conservation and management programs are in place 
for the Pacific walrus population. One of our efforts in that 
regard was the signing of a Memorandum of Agreement with the U.S. 
Fish and Wildlife Service (U.S. F&WS) and the Alaska Department of 
Fish and Game (ADF&G) that formally commits the three groups to 
cooperation in walrus conservation and management activities.

One issue of major concern to the EWC is the possibility that 
the Convention in International Trade in Endangered Species (CITES) 
may consider listing of walrus at their 1991 meeting. Such a 
proposal was made by the government of the Netherlands at the 1987 
CITES Convention. Although that proposal was ultimately withdrawn, 
the Netherlands indicated that they might: re-introduce such a 
proposal in the future.

When this issue was under consideration in 1987 we were very 
disappointed that the U.S. Fish and Wildlife Service did not 
consult with both the EWC and the ADF&G prior to the Convention in 
Ottawa, even with the Memorandum of Agreement in effect at that 
time. That was a clear violation of the agreement and an insult 
to the other two signatories. The slight to both the EWC and the 
ADF&G resulted in an unnecessarily disorganized ana difficult 
negotiation process during the Convention itself. This would have 
been avoided if the U.S. Fish and Wildlife Service had lived up to 
the agreement and made available to us all the communication and 
documentation which dealt with the attempt by a member nation to



CITES to place walrus in appendix II of the convention. I can't 
speak for the ADF&G, but the EWC does not want to go through a 
similar situation again. Although it is evident from contacts 
between people in the Netherlands and walrus experts in Alaska 
that a proposal may be forthcoming from a member country, it is not 
clear whether that will be done during the 1991 CITES convention. 
We want to be prepared if such a proposal is to be considered 
during the Convention and we would like to be apprised and notified 
if the federal government has any notification to that effect as 
soon as that information is received by your agency.

The Eskimo Walrus Commission is opposed to the listing of 
Pacific walrus by CITES, and is convinced that domestic and local 
laws and authorities are adequate to provide conservation and 
management of the population. This view is shared by virtually all 
people who are familiar with subsistence hunting of walrus in 
Alaska and the use of ivory for production of handicrafts. 
Additional international regulation will not enhance walrus 
conservation and will definitely harm Alaska Natives who depend on 
this and other renewable resources for their sustenance.

As I stated earlier I would appreciate it if you would 
ensure that the EWC is kept informed of any activities that relate 
to CITES listing of walruses. We would like to know if listing 
proposals are submitted, and to receive copies of any supporting 
documentation or other correspondence. We would also like to be 
fully involved in the development of the U.S. position on any such 
proposals. As indicated by the Memorandum of Agreement, the goals 
of the EWC are consistent with those of federal and state wildlife 
agencies, and we are committed to working cooperatively towards the 
development of effective walrus conservation programs.

M r .  J o h n  F .  T u r n e r ,  D i r e c t o r
J a n u a r y  2 8 ,  1 9 9 1
P a g e  2

cc. Mr. John Twiss, Marin
Hon. U.S. Senator Stevens 
Hon. U.S. Senator Murkowski 
Hon. U.S. Representative Young
Mr. Lloyd Lowry, Alaska Department of Fish and Game 
Mr. Matthew Iya, Executive Director, Eskimo Walrus Commission 

Eskimo Walrus Commission members 
Mr. Burton Rexford, Alaska Eskimo Whaling Commission 
Hon. State Senator A1 Adams 
Hon. State Representative Eileen Maclean 
NSB Mayor, Jeslie Kaleak, Sr.

Sincerely,
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O fficia l Business

February 9, 1991

3111 C Street 
Anchorage, Alaska 99503 

(907)561-7622

M r. John F. Turner, D irector 
U.S. Fish and W ild life  Service 
D epartm ent o f  the In te rio r 
18th and C Streets, N W , Room 3256 
W ashington, D .C . 20240

Dear M r. Turner:

This is to resonate the requests o f Ben Nageak, D irecto r o f the N orth  Slope 
B orough D epartm ent o f  W ild life  M anagem ent and State Representative 
Eileen M acLean in  the ir letters to you regarding cooperation in deflecting 
efforts to place P acific  walrus on the CITES Appendix I I  designation.

As I  understand the s itua tio n , yo u r departm ent was less than h e lp fu l 
before and during  the 1987 CITES meeting when the Netherlands proposed 
the change in  status fo r Pacific walrus. I consider this a breach o f the fa ith 
and s p ir it tha t surrounds the M em orandum  o f A greem ent between your 
departm ent, the A laska  D epartm ent o f F ish and Game and the E skim o 
W alrus C om m ission.

G iven  the schedule o f  another C ITES m eeting in 1991 where again an 
inappropria te  proposal regarding P ac ific  w alrus may surface, I urge your 
sincere and concerted e ffo rts  to share in fo rm ation  w ith  the other parties in 
the m em orandum  and d ilig e nce  in  w o rk in g  w ith  them to scotch these 
unfounded attempts to change the status o f Pacific  walrus.

S in ce re ly ,

Senator A1 Adam s

cc: M atthew  Iya, E skim o W alrus Com m ission
Ben Nageak, N orth  Slope Borough 
Representative E ileen M acLean 
L lo yd  L o w ry , A laska Dept, o f Fish and Game

-----'
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DATE: July 29, 1987 

TO: Interested Parties

FROM: Matthew Iya - S taff to EWC

RE: ..Mather] and Is Proposal to R l a c e  Pacific .Walrus on CITES

I ju s t returned from the CITES Meeting at Ottawa, Canada.
CITES stands fo r Convention on International Trade in Endangered Species 
of Wild Flora and Fauna to prevent trade in animals and plants from 
contributing to further decline of endangered species. The 
Netherlands and some animal rights groups has proposed to place the 
Pacific Walrus on Appendix I I  o f CITES. I f  placed on Appendix I I , 
i t  would be sim ilar to the International Whaling Commission, in that 
they can regulate and e ffect quotas and res tric tions  that Yupik and 
Inupiat had to abide by! Under the Convention, there are d iffe ren t 
degrees of protection depending on how endangered a particu lar species 
is . Appendix I Species are considered to be the most endangered and are 
stringently  regulated. Currently, walrus are lis te d  on Appendix I I I  o f 
CITES. Species lis te d  on Appendix I I I  are "u n ila te ra lly  designated by 
a member nation as being subject to regulation w ith in  I t 's  ju risd ic tion^ 
fo r the purpose of preventing or re s tr ic tin g  exp lo ita tion , and as 
needing the cooperation o f other parties in the control o f trade."
As one lite ra tu re  states that "in  re a lity ,  much of the interest at a 
CITES meeting is generated, not by endangered species, but by issues of 
International Trades in plants and animals and the p o litics  of conservation, 
preservation and animal r ig h ts ."

When I arrived at Ottawa, the animal rights groups were showing 
a video tape o f "NBC 1986", a one-sided p u b lic ity  on walrus. By then,
John Burns, with Alaska Outdoors Council and Lloyd Lowry, State of 
Alaska, was at Ottawa and they had found out that International Union 
for Conservation of Nature (ICUN) and World W ild life  Fund (WWF), th t 
s c ie n tif ic  committee to CITES, had opposed the proposal. We contacted 
the press thru Indigenous Survival In te rnationa l( IS I) and had a press 
conference the next morning fo r one hour. Portion of the press conference 
is enclosed. Meanwhile, while we were at the press conference, the 
Netherlands had postponed reviewing the proposal u n til they could 
consult th e ir country.
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The range-state countries of USA, Canada and Denmark was opposing the 
proposal and John Burns talked and convinced USSR to oppose the proposal. 
Norway was s t i l l  uncertain but we were invited toattend a closed 
door meeting with Netherlands, USA, Denmark, Canada, USSR, and Norway 
that evening on Friday. The animal r ig h t's  groups, since they have a 
non-governmental organization (N60) status was cirucla ting "Walrus:
Species in C risis" cis a NGO document.

We had a five  hour meeting arguing point per point at the proposal 
and the animal rights groups doument which has a lo t  of misconceptions.
Our biggest argument was that the Netherland's proposal did not meet 
"Berne C rite ria ."  To qualify  for l is t in g ,  there should be "some indication" 
that the species w ill become "threatened with extinction ." This can be 
indicated by "a decreasing fo r very lim ited population size fo r geographic 
range o f d is tr ib u tio n ."  Information of the biological status must be 
based on, in order of preference:

1 ) s c ie n tif ic  reports on population size or geographic range over 
a number o f years;

2) s im ilar reports based on single survey's;
3) reports by "re liab le  observers other than scientists" over a 

number o f years; or
4 ) reports from various sources ;on habitat destruction, heavy trade 

or other potential causes of extinction.

In addition to these biological c r i te r ia ,  the species must either be 
subject to trade or lik e ly  to become subject to trade.

Fist of a l l ,  in the 1950's, there were 50,000 Pacific Walrus.
According to the U.S. Fish and W ild life  Service, walrus population 
estimates are as follows: 1975 - 221,360, 1980 - 246,140 and
1985 - 233,828. (Source J.R. G ilbert, 1986 Aerial Survey of Pacific 
Walrus in the Chukchi Sea, 1985). In the Soviet side walrus haul-out areas 
fo r males have increased from 9 haul-outs in 1975 to 17 haul-outs in 1980 
to a to ta l o f 13 haul-outs in 1985! The native poeple who has observed 
walrus fo r numbers of years are harvesting healthier animals since early 
1980's and are observing more walrus calves in the spring, that have an 
excellent recruitment in the future. This spring was our lowest harvest 
since 1979 with only 1 ,790 walruses taker?. We had to convince Netherlands 
that we do not take walrus year round and when we did in spring time, 
our harvest are hampered by weather and ice conditions. The other argument 
that the animal rights groups argued upon was the excerpt from a paper 
e n titled  "Managing the Exploitation of Pacific Walruses; A Tragedy of 
Delayed Response and Poor Communication" by Dr. F.H, Fay, B.R. Kelly, 
and J.L . Sease o f the In s titu te  of Marine Science, University of Alaska 
(in  press). They put excerpts of certain material that is best for the ir 
argument and distorted the paper. From my understanding is that there is 
poor communication with the Soviets and that walrus should have management 
and should be managed lik e  any other species. Since walruses are believed 
to reach th e ir carrying capacity in early 1980's, the increase harvest 
could reduce or help with the natural decrease of the walrus. That is 
why "Walrus Management needs to be based on more than response to c ris is 
and needs more sensitive means for monitoring the present and predicting 
the future status of the population." We had to explain the number of 
"headless" walruses in the beaches and a picture of a ll the ivory heads 
in the pictures. I f  there is 234,000 walrus out there, then 2-5% of the 
walrus die naturally  . That is  5,000 - 11 ,000 that dies from natural m orta lity . 
There are some that dies from wounds but we need to study the present 
loss/sunk ra tio .



rn the early 1960's, John Burns estimated that 40-60% of the walrus taken, 
were lo s t. That was based on single surveys that he observed when hunters 
had 0% loss to 100% loss of the ir harvest. He estimated somewhere in the 
middle. The pictures was explained that certain hunting communities, lik e 
L it t le  Diomede, have large extended families and others, with a crew of 
12-15 people who hunt together during the spring. They divide the meat 
when they bring them home but stockpile the ivory and then divide the 
ivories at the end̂  of the season. We told them that Ottawa was a very 
clean c ity  and i f  we want to d is to rt the image, we could go out and take 
pictures we want the audience to see, as was in the picture. There was 
some major bust of ivories but the majority of the ivories were returned 
to the owners because they were lega lly  taken before 1972 and when the 
State o f Alaska had management. The U.S. Fish and W ild life  Service 
states that they haven't observed walrus tusks that was in international 
trade. By the end of the meeting, the Netherland's wanted to continue 
the meeting in the morning and indicated to us that they are going to be 
withdrawing th e ir proposal. I made a quick presentation of the recent 
Memorandum of Agreement that the Eskimo Walrus Commission, the U.S. Fish 
and W ild life  Servece and the Alaska Department of Fish and Game signed 
fo r the management o f Pacifice Walrus. This document was one of the major 
contributor fo r winning the proposal and we are very proud of the document, 
a success to the native people.

The next morning, Saturday, the Netherland's said that they are 
o f f ic ia l ly  going to withdraw th e ir proposal and we helped them with 
proper wordings on th e ir presentation to the assembly. By Tuesday morning 
at 8:00 a.m., they met with the European Economic Community (EEC) and 
advised them that they were withdrawing the ir proposal. The EEC have to 
vote the same way on various proposals - majority wins. At 9:00 a.m., 
Tuesday, the Netheralands brought the proposal to the flo o r and said that 
they have new s c ie n tif ic  information and asked the range-states for th e ir 
comments. Mr. Charles Dane, a delegate from the USA said that there were 
234,000 walruses and have ho indication o f extinction or w ill be threatened. 
Our government has signed a Memorandum of Agreement with the natives and 
State of Alaska fo r management of walrus. The sealing and tagging 
regulations w ill be fina lized in the future so our government would have 
an idea i f  walrus ivories is getting into the international markets. That 
we were having better communication and w ill improve communications 
with the Soviets in the future for management and research needs for walrus. 
The chair was handed over, to the Netherlands and they said that they w ill 
continue to watch the s ituation  and they w ill re-submit the proposal i f  
they think the walrus are in trouble in the future. The Netherland's 
representative, Van Vlick then withdrew the ir proposal and the chairman 
of CITES put his gavel down and went on to the next agenda item.

The tougher battle  w ill be when the reauthorization hearing takes 
place in 1988 on the Marine Mammal Protection Act and the Eskimo Walrus 
Commission is seeking your funding so we can participate with the 
hearings, with a unified native position.
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From July 15 to 21 I attended meetings of the Convention on International 
Trade in Endangered Species of Wild Fauna and Flora (CITES) which were held 
in Ottawa, Canada. My main purpose in attending the meetings was to 
represent the State's position on the Netherlands proposal to include - 
walrus on CITES Appendix I I .  Other Alaskans attending the meeting were 
John Burns (representing the Alaska Outdoor Council), Matthew Iya 
(representing the Eskimo Walrus Commission (EWC)), and Ron Nalikak 
(representing the In u it Circumpolar Conference). The o ff ic ia l U.S 
delegation consisted of 15 people, o f which 14 were from the War hington, 
D.C. area. Although several members of the delegation were from the Fish 
and W ild life  Service (FWS) there was no one from th e ir Alaska Region.

The CITES meetings o f f ic ia l ly  started on July 12. By the time I arrived 
Burns had already taken a number of substantial actions re la ting  to the 
walrus proposal. A fter contacting the U.S. delegation and determining that 
they had no plan fo r dealing with the issue, he arranged a meeting with the 
Netherlands representative and representatives of the range states 
(countries within the range of the walrus - Canada, Denmark/Greenland, 
Norway, U.S.A., and U.S.S.R.). Range state representatives, with the 
exception o f Norway, agreed that neither A tlan tic  nor Pacific walrus f i t 
the c r ite r ia  for inclusion on CITES Appendix I I .  Although the Netherlands 
did not en tire ly  agree with th is i t  was evident that th e ir primary concern 
was not with population status or international trade, but rather was due 
to the large, mostly unregulated harvests being taken from the Pacific 
populations Subsequent to the meeting, Burns and representatives from 
Canada and Greenland continued working to try  and convince the Netherlands 
and other delegations that the proposed lis t in g  of walruses was 
inappropriate. The U.S. delegation seemed to be systematically avoiding 
the issue and appeared to plan on waiting to deal with i t  during the
meeting of the fu l l  committee.

After being briefed by Burns, Matt Iya and I went to Charles Dane (a FWS 
representative on the U.S. delegation), reminded him of the Memorandum of
Agreement (MOA) regarding walrus which commits FWS to cooperation with
ADF&G and the EWC, and insisted that we be involved in any subsequent
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discussions^' We- also' suggested that the U.S. delegation should take a more 
active 1 ro 1 « ;1n try,1 ng; to ensure defeat of the proposal.

'• • '* "V
The walrus proposal came up in committee on July 17. At that time, the 
Netherlands requested that discussion be postponed u n til July 21. That 
evening a meeting was held between the Netherlands, range state 
representatives, and representatives from Alaskan non-governmental 
organizations. At that time, population status, trade, and existing 
management measures were discussed. We presented the MOA as an indication 
of ongoing conservation and management a c tiv itie s  and discussed provisions 
of the Marine Mammal Protection Act (MMPA) and the proposed federal 
sealing/tagging regulations. I t  was suggested to the Netherlands that they 
might consider withdrawing th e ir proposal in lig h t of th is  new information.

On the morning of July 18 the U.S., Alaskan, Canadian, and Greenland 
representatives met again with the Netherlands. The Netherlands 
representative indicated a willingness to withdraw the proposal provided 
that he could get approval from his government and members of the European 
Economic Community, and that the range states, particu la rly  the U.S., would 
address th e ir concerns when the proposal came up 1n committee. . .Thi5. 
strategy was agreed upon. .

During the next 2 days I tr ie d  to ensure that the statement prepared by the 
U.S. delegation was appropriate, but i t  became clear that i t  would not be 
prepared u n til the las t minute. Burns and I made sure that we and others 
were prepared to discuss the proposal in the committee meeting i f  the 
Netherlands representative decided to change his mind. ,

The walrus proposal was introduced the morning of July 21. The Netherlands 
stated that they thought the proposal was well prepared and appropriate but 
that they had been given new information and deferred to the range states 
fo r comments. Greenland, Norway, and Canada each stated that th e ir  walrus 
populations, although small, were well managed and they therefore opposed 
the l is t in g . The U.S. statement recognized the Netherlands' concern about 
large and possibly wasteful harvest, stated that the population was large 
and would be censused regularly , indicated that international trade was not 
a problem, and pointed out that certain provisions of the MMPA should 
prevent the population from becoming endangered and that better management 
should resu lt from the MOA. The Netherlands then stated that they were 
s t i l l  concerned because the Pacific population is thought to have reached 
carrying capacity and may decline, that they strongly supported marking of 
tusks to help control trade, and that they would withdraw the proposal but 
would continue to monitor events.

This was an interesting exposure to the p o litics  of international w ild life 
conservation. I gained a number of insights into the process which, as 
relates to the walrus issue, can be lumped into  3 topics:

•1. You cannot depend on s c ie n tif ic  fact to determine the outcome of a 
proposal. I t  was clear that walrus did not f i t  the Appendix II 
c r ite r ia  on s c ie n tif ic  grounds but the Netherlands representative was
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copt^^Susly:pressured by pro tection ist groups to try  fo r the lis t in g . 
^  Eve®WeWlt^became fa ir ly  clear that the proposal would fa i l  to pass 
■A’i f ■ vowd^upon,-they continued to try  and use the issue to embarrass 

Alaskan walrus hunters and management agencies. Notwithstanding, i t 
is essential to be represented at such meetings by people thoroughly 
fam ilia r with the s c ie n tif ic  facts because the p o litics  cannot be 
dealt with u n til the s c ie n tif ic  battle  is  won.

2. We cannot depend on federal agencies to defend the State's interests 
in these issues. For some unexplicable reason the FWS Alaska region 
s ta ff was not represented. The U.S. delegation was insensitive to the 
issue, made several errors during public statements, and was generally 
not inclined to do what was necessary to ensure that the proposal was 
withdrawn without creating unnecessary problems.

3. Our a llie s  on th is  issue were representatives of the governments of 
Canada and Greenland/Norway who were concerned with the welfare of 
th e ir residents and opposed to unnecessary regulation, and several 
Native organizations. Groups such as the In u it Circumpolar 
Conference, In u it Tapirisat of Canada, and Indigenous Survival- 
International were well represented at the meeting by dedicated and 
professional people. They were very e ffective  in exerting p o litic a l 
influence and th e ir  e ffo rts  complimented the s c ie n tif ic  arguments 
provided by government agency s ta ff . A coordinated e ffo rt is  clearly 
required in order to successfully oppose the combined e ffo rts  of 
radical preservationist groups and the governments that they 
influence.

cc: Bishop
Burns
Coady
Iya
Nalikak
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Population Status and International Trade in Pacific walrus, 
Odobenus rosmarus diverqens.

The P a c if ic  walrus popu la tion was severely dep leted by 
conmercial hunting twice in  the la s t  100 yeat5  (Fay 1982). 
Popu lation s iz e  began increasing in  about 1960 and the popu la tion i s  
now fu l ly  recovered.

A e r ia l surveys conducted in 1975, 1980, and 1985 have provided 
estim ates o f the minimum popu la tion s iz e . The mean o f these 
e stim a tes , approximately 234,000 animals, compares favorably with 
the minimum estim ate o f the "p re -exp lo ita tion " popu lation (20 0 ,00 0 ), 
and the range o f estim ates (221,000 to  246,000) ind ica te s th a t the 
popu la tion s iz e  i s  s ta b le  (G i lb e r t 1986). I t  should be noted tha t 
recent estim ates are conservative ind ices o f popu lation s iz e  because 
they do not account f o r  animals occurring cu ts ide the survey area o r 
fo r  animals tha t were in  the water a t the time surveys were 
conducted . The actua l popu la tion i s  th e re fo re  la rg e r , perhaps much 
la rg e r , than is  ind ica ted by the surveys. The healthy and abundant 
s ta tu s o f the P a c if ic  walrus popu la tion is  confirmed by the fa c t 
th a t th e ir  h is t o r ic a l range i s  now conp le te ly  re-occupied (Fay 
1982 ).

P a c if ic  walruses are harvested by coasta l Native peop les o f 
Alaska and the USSR and are a lso  sub jec t to  c on tro lle d  e x p lo i ta t io n  
from sh ip s by the USSR. Harvests taken through the 1970's were 
obv iously not excessive sin ce the popu la tion increased by an average 
o f approximately 10,000 animals per year. Average harvests have 
been somewhat higher in  the 1980 's , but have no t shown a 
con s is ten t ly  increasing trend . The take a t 5 v illa g e s in  Alaska 
th a t a re monitored annually was lower in  1987 than in any o f the 
prev ious 10 years (A laska Department o f F ish and Game and United 
S ta tes F ish and W ild life  Serv ice , unpublished d a ta ) .

A lthough i t  lias been suggested th a t the popu la tion exceeded 
carry ing capacity in the la te  1970's and i s  now dec lin ing (Fay e t . 
a l .  in  p ress) th is  p ro je c t io n  was based on s ta t ic  popu la tion 
parameters and la rg e r removals from the popu lation than have 
a c tu a lly  occurred . Recent information suggests tha t density  
dependent responses are occurring which would slow a d ec lin e  and 
maintain the popu la tion w ithin an optimum range.

The United S ta tes Marine Mammal P ro tec tion Act has p roh ib ited  
both domestic and in te rn a tion a l trade in  raw walrus ivory (and other 
marine manmal products) since 1972. I l le g a l trade has been 
monitored by Sta te o f Alaska and fed e ra l law enforcement agents. 
R esu lts o f enforcement e f f o r t s  ind ica te only occasional minor



in fra c t io n s  o f a domestic na tu re . In te rn a tion a l trade i s  th e re fo re 
n o t a s ig n if ic a n t conservation concern fo r the P a c if ic  walrus 
p opu la tion .

Summary: P a c if ic  walruses now occupy a l l  o f th e ir  h is t o r ic a l range.
The popu la tion has increased from about 60,000 in  the 1950's to 
approximately 234,000 in  3.985. Average annual harvest had increased 
(about 40%) sin ce the 1970 's , commensurate with the increase in 
p opu la tio n . Recent harvests (1986 and 1987) have been reduced 
through coopera tive e f f o r t s  o f the Eskimo Walrus Commission, the 
S ta te  o f  A laska , and the United S ta tes F ish and W ild li fe  Serv ice . 
The magnitude o f th is  recent v o lu n ta r ily  reduction in harvests 
i s  20% o f the average fo r  1930 -  1987. In te rn a tion a l trade in 
walrus ivory from Alaska i s  p resen tly  i l l e g a l and the amount o f 
i l l e g a l  trade i s  in s ig n if ic a n t .

Submitted by:

Lloyd F. Lcwry, Marine Mammal Specialist, State of Alaska 

John J. Bums, Marine Mammal Specialist, Alaska Outdoor Council 
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MEMORANDUM OF AGREEMENT

U.S. Fish and W ild life  Service 
Anchorage, Alaska

Alaska Department of Fish and Game 
Juneau, Alaska

and

Eskimo Walrus Commission 
Nome, Alaska

THE UNITED STATES FISH AND WILDLIFE SERVICE, THE ALASKA DEPARTMENT OF FISH AND 
GAME' ANTTTRFTSKmO" HAmjrCOMMI'S'SIW DO' MUTUALLY AGREE' AND' DEUEARTl ------------

That there should be open and continuous communication and exchange of 
in ft .nation among agencies and groups interested in the health, well being, 
and u tiliza tio n  of the Pacific walrus (Odobenus rosmarus divergens), and that 
a sound management policy for th is species is best implemented as the result 
of mutual.cooperation and assistance.

THEREFORE:

The following Memorandum of Agreement (Agreement) is presented in recognition 
of th is acknowledgment of mutual goals and understanding.

I .  PURPOSE:

This Agreement is designed to assist the signatory Agencies in the management 
of the Pacific Walrus by forming a memorandum of agreement fo r the exchange of 
biological and management information and for support o f the requirements of 
pertinent statutes, regulations and resolutions.

In furtherance of th is purpose, the Agreement provides fo r:

A. cooperation among the Eskimo Walrus Commission, the Alaska Department 
of Fish and Game and the U.S. Fish and W ild life  Service (Service) for the 
sound management and u tiliza tio n  of the Pacific Walrus, and;

B. a vehicle by which information regarding the effective and e ffic ie n t 
management of the walrus can be exchanged, shared, and/or made public.
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I I .  AUTHORITIES:

The United States Fish and W ild life  Service enters into th is Agreement 
pursuant to the authority granted in the Marine Mammal Protection Act, 16 USC 
1382 (c).

The Alaska Department of Fish and Game enters into this Agreement pursuant to 
the authority granted in AS 16.05.050.

The Eskimo Walrus Commission enters into th is Agreement pursuant to A rtic le  I 
of Commission By-Laws.

I I I .  APPLICATION TO OTHER TREATIES, CONVENTIONS OR AGREEMENTS:

A. Nothing in th is  Agreement shall be read to abrogate the responsib ility 
of the U.S. Fish and W ild life  as charged under the Marine Mammal Protection 
Act (16 USC 1361-1407). Further, the provisions of th is Agreement shall be 
deemed to be in addition to and not in contravention o f, the provisions of any 
existing international treaty, convention, statute or agreement, which may 
otherwise apply to the Pacific walrus.

B. I f  anything in th is Agreement shall be deemed unlawful, or contrary to 
the Regulations made and provided for in such case, i t  shall be null and void 
and not affect the remainder of the Agreement.

WHEREAS:

This Agreement, is developed to serve the following purposes:

1. to promote sound management and u tiliz a tio n  of the Pacific walrus 
based upon s c ie n tific  information by encouraging a cooperative management 
process in a manner consistent with the Marine Mammal Protection Act of 
1972, as amended;

2 . to promote the development and dissemination to the public of 
information and educational material concerning walrus;

3. to encourage cooperation by the U.S. Fish and W ild life  Service, the 
Alaska Department of Fish and Game, and the Eskimo Walrus Commission in 
s c ie n tif ic , management and enforcement programs concerning the Pacific 
walrus and its u tiliz a tio n ;

4. to encourage further cooperation and exchange of information between 
the United States and other Nations in matters pertaining to the Pacific 
walrus.



NOW, THEREFORE, be ft  known that the Parties hereto agree as follows:
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THE UNITED STATES FISH AND WILDLIFE SERVICE AGREES:

1 . that i t  may cooperate with other agencies and persons fn carrying out its 
responsibilities under the Marine Mammal Protection Act of 1972, as amended, 
as provided in 16 U.S.C. section 1377 (a) and (b), 1379 (h) and (k ), and 
1382 (c);

2. to manage the Pacific walrus under the requirements of the Marine Mammal 
Protection Act of 1972, as amended, u n til such time as relieved of th is 
responsibility by law;

3. to support the development o f a resource management plan through which the 
State of Alaska may seek a transfer of management authority consistent with 
requirements of the Marine Mammal Protection Act;

4. To continue to observe the Alaska Native exemption of the Marine Mammal 
Protection Act of 1972, as amended, as implemented by the Service's regulation 
at 50CFR section 18. 23;

5. To conduct s c ie n tific  studies in cooper a t ion with the Alaska Department of 
Fish and Game," and .the Eskimo Walrus Commission, as allowed by budgetary 
constraints and fisca l p rio ritie s  to:

a) determine the size and trends of the Pacific walrus population;-

b) assess the general health, welfare, and other l i fe  history parameters 
of the Pacific walrus;

c) monitor the presence of pollutants and/or contaminants, and their
effects upon walrus;

d) determine the d istribution  and migration chronology of Pacific walrus;

e) identify , describe and protect important breeding, calving, and feeding 
habitat and haul-out areas of the Pacific walrus;

f)  assess the impact on walrus of harassment; o i l ,  gas or ocher 
exploration or development a c tiv ity ; a irc ra ft over-fligh ts ; noise 
pollution; and hunting;

g) conduct research on methods of take of Pacific walrus in order to 
reduce loss due to non-retrieved animals;

6. to u tiliz e  input from users of the Pacific walrus as represented by the
Eskimo Walrus Commission; •
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7. to provide such Taw enforcement input and a c tiv ity  as necessary and 
possible under budgetary constraints and fisca l p rio ritie s , and to cooperate 
with the Eskimo Walrus Commission and designated user groups to continue 
compliance with the provisions of the Marine Mammal Protection Act;

8. to implement Reporting and Sealing Regulations i f  feasible, and as 
permitted by budgetary constraints and fisca l p rio ritie s , consistent with 
section 709(i ) of the Marine Mammal Protection Act of 1972, as amended, and to 
u tiliz e  village residents as monitors to the maximum extent practicable;

9. to prepare and disseminate educational materials regarding the Pacific 
Walrus, including information about pertinent sc ie n tific , management and 
enforcement programs;

10. to cooperate with the Eskimo Walrus Commission, Alaska Department of Fish 
and Game, and other parties in the development and implementation of 
management plans;

1 1 . to promote and encourage further research, communication and agreements 
with foreign nations regarding the management, conservation and u tiliza tio n  of 
the Pacific walrus.

THE ESKIMO WALRUS COMMISSION AGREES:

1. to recognize 'the United States Fish and W ild life  Service as the agency 
with legal responsib ility  for the management o f the Pacific Walrus under the 
mandate of the Marine Mammal Protection Act (16 USC 1361-1407), as amended;

2 . to f u l f i l l  such responsib ilities assigned and accepted by a ll parties of 
th is Agreement, or through amendment to the Agreement;

3. to cooperate by informing and educating users of the Pacific walrus 
regarding:

a) the value and necessity of the ir compliance with applicable statutes, 
laws, regulations and agreements;

b) the value and necessity of cooperating with e ffo rts  to obtain 
biological specimens;

4. to provide a method for the acquisition and transfer o f trad itional Native 
knowledge for application to biological and other studies;
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5. to cooperate with the Service in the implementation of walrus Reporting 
and Sealing Regulations (when implemented by a fin a l rule issued by the 
Department of the In te rio r) and to assist through information and education 
programs and the provision of monitors, as budgetary constraints and fisca l 
p rio ritie s  allow;

6. to cooperate with the Service, and the Alaska Department of Fish and Game 
as appropriate in:

a) the development and implementation of management plans for the Pacific 
walrus;

b) the development o f conservation management plans fo r walrus haul-out 
areas in Alaska;

c) conducting sc ie n tific  studies to monitor the health, status and trends 
of the Pacific walrus population;

d) research on methods of take of Pacific walrus in an e ffo rt to reduce 
Toss due to non-retrieved animals;

7. to actively encourage and promote a harvest that is consistent with Fish 
and W ild life  Service regulations, and the Eskimo Walrus Commission's 
applicable authorities, based upon considerations of the biological status of 
the walrus population, by means such as:

a) manipulation of the age and sex composition of the harvest;

b) maximizing u tiliza tio n  of the walrus and by-products thereof within the 
constraints of the Marine Mammal Protection Act and related legislation;

c) improving the re trieva l rate by using the most e ffic ie n t, effective, 
and humane methods of harvest, including but not lim ited to the

. prohibition of the use of fu l ly  automatic weapons;

8. to cooperate with the Service and the Alaska Department of Fish and Game 
in e fforts to:

a) monitor the presence of pollutants and/or contaminants and their 
effects upon walrus;

b) determine the d istribu tion  and migration chronology of Pacific walrus;

c) identify, describe and protect important breeding, calving, and feeding 
habitat and haul-out areas of the Pacific walrus;

d) assess the impact on walrus of harassment; o il and gas and other 
exploration or development a c tiv ity ; a irc ra ft overflights; noise 
pollution; and hunting;
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9. to cooperate in the preparation and d istribution  of educational materials 
and information concerning the Pacific walrus as a valuable natural resource;

10. to promote and encourage further research, communication and agreements 
with foreign nations regarding the management, conservation and u tiliz a tio n  of 
the Pacific walrus.

1 1 . to encourage village residents to make suggestions, comments or concerns 
to the Eskimo Walrus Commission, (P.O. Box 948, Nome, Alaska 99762),

THE ALASKA DEPARTMENT OF FISH AND GAME AGREES:

1. to recognize the United States Fish and W ild life  Service as the agency 
with legal responsibility fo r the management of the Pacific Walrus under the
mandate’ of the Marine Mammal Protection Act (16 USC 1361-1407), as amended;

2. to f u l f i l l  such responsibilities assigned and accepted by a ll parties of 
this Agreement, or through amendment to th is Agreement:.

3. to cooperate with the Service and the Eskimo Walrus Commission in;

a) conducting sc ie n tific  studies tb monitor the health, status and trends 
of the Pacific walrus population;

b) the development of conservation management plans fo r walrus haul-out
areas in Alaska;

c) research on methods of take of Pacific walrus in an e ffo rt to reduce 
loss due to non-retrieved animals;

d) monitoring the presence of pollutants and/or contaminants and the ir 
effects upon walrus;

e) determining the d istribution and migration chronology of Pacific walrus;

f )  studies to identify , describe and protect important breeding, calving, 
and feeding habitat and haul-out areas of the Pacific walrus;

g) studies to assess the impact on walrus of harassment; o i l ,  gas, or 
other exploration or development a c tiv ity ; a irc ra ft o v e r f l ig h t ;  noise 
pollution; and hunting;

4. to encourage local programs for voluntary compliance with applicable laws, 
regulations and agreements;

5. to cooperate with the Service in the implementation of walrus Reporting 
and Sealing regulations (when implemented by a fin a l rule issued by the 
Department of the In te rio r) as allowed by budgetary constraints and fisca l 
p rio rit ie s ;
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6. to cooperate in the preparation and d is tribu tion  of educational materials 
and information concerning the Pacific walrus as a valuable natural resource;

7. to encourage v illa ge  residents to make suggestions, comments or concerns 
to the Eskimo Walrus Commission, (P.O. Box 948, Nome, Alaska 99762).

8. to promote and encourage further research, communication and agreements 
with foreign nations regarding the management, conservation and u tiliz a tio n  of 
the Pacific walrus.

Amendments to th is  agreement may be proposed at any time by submission in 
writing to the other affected parties, and shall become effective  upon 
approval by the signatories hereto or th e ir representatives.

The e ffective  date o f th is  agreement shall be from the date of f in a l 
endorsement. The agreement shall remain in force u n til one of the parties 
sign ifies in w riting  to the others the desire to terminate its  participation 
and obligations. The agreement shall become null and void 30 days a fte r such 
n o tific a tio n . This agreement shall be reviewed by a ll signatory parties 
annually on the anniversary date and recommended changes be incorporated by 
amendment, or the agreement terminated in part or in whole.

SIGNED: DATED:

s / * i / s 7
Regional Director 0  t ?
U.S. Fish and W ild life  Service 
Anchorage, Alaska

(Q m m )
Comnissioner
Alaska Department o f Fish and Game 
Juneau, Alaska

irman 
skimo Walrus 

Nome, Alaska
ssion
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Photograph by Kathryn J. Frost

a l r u s e s  h a v e  a  d i s c o n t i n u o u s ,  h o l a r c t i c  d i s ­
t r i b u t i o n .  S e v e r a l  d i s c r e t e  p o p u l a t i o n s  a r e  
g e n e r a l l y  i n c l u d e d  i n  t w o  s u b s p e c i e s .  T h e  

P a c i f i c  w a l r u s  (Odobenus rosmarus divergens), w h i c h  
i n c l u d e s  a b o u t  8 0 %  o f  t h e  w o r l d ’ s  w a l r u s  p o p u l a t i o n ,  
o c c u r s  p r i m a r i l y  i n  t h e  B e r i n g  a n d  C h u k c h i  s e a s .  T h e  
A t l a n t i c  w a l r u s  ( O .  r. rosmarus) o c c u r s  i n  a t  l e a s t  f o u r  
d i s t i n c t  p o p u l a t i o n s  f r o m  H u d s o n  B a y  a n d  t h e  e a s t e r n  
C a n a d i a n  A r c t i c  t o  G r e e n l a n d ,  S p i t z b e r g e n ,  a n d  t h e  
B a r e n t s  a n d  K a r a  s e a s  ( A l l e n  1 8 8 0 ; S m i r n o v  1 9 2 9 ; 
F a y  1 9 8 1 ,1 9 8 2 , 1 9 8 5 ) .  S o m e  S o v i e t  a u t h o r i t i e s  r e c ­
o g n i z e  a  t h i r d  s u b s p e c i e s  ( O .  r. laplevi) ,  t h e  s m a l l ,  
i s o l a t e d  p o p u l a t i o n  t h a t  o c c u r s  i n  t h e  L a p t e v  S e a  
( C h a p s k i i  1 9 4 0 , A r s e n ’e v  1 9 7 6 ) . F a y  ( 1 9 8 2 , 1 9 8 5 ) , 
h o w e v e r ,  t e n t a t i v e l y  i n c l u d e d  t h e  L a p t e v  w a l r u s  w i t h  
t h e  P a c i f i c  f o r m  b e c a u s e  o f  m o r p h o l o g i c a l  s im i l a r i t i e s .  
T h e  P a c i f i c  w a l r u s  p o p u l a t i o n  i s  t h e  o n l y  o n e  t h a t  
o c c u r s  i n  w a t e r s  o f  t h e  U n i t e d  S t a t e s  ( A l a s k a ) .

P a c i f i c  w a l r u s e s  h a v e  t r a d i t i o n a l l y  b e e n  e x t r e m e l y  
i m p o r t a n t  i n  t h e  s u b s i s t e n c e  e c o n o m y  o f  t h e  N a t i v e s  
i n  t h e  B e r i n g - C h u k c h i  r e g i o n .  T h e  o r i g i n s  a n d  c u l ­

t u r e s  o f  s o m e  c o m m u n i t i e s  w e r e  c e n t e r e d  a r o u n d  t h e  
h u n t i n g  o f  w a l r u s e s ,  w h i c h  w e r e  a  s o u r c e  o f  f o o d ,  
f u e l ,  a n d  r a w  m a t e r i a l s  f o r  c o n s t r u c t i o n  o f  h o m e s ,  
b o a t s ,  t o o l s ,  a n d  w e a p o n s  ( C o l l i n s  1 9 3 7 , R u d e n k o  
1 9 4 7 , A r u t i u n o v  a n d  S e r g e e v  1 9 6 8 ) . A t  s e v e r a l  t i m e s  
i n  t h e  p a s t ,  r e d u c t i o n  o f  t h e  P a c i f i c  w a l r u s  p o p u l a ­
t i o n  h a s  l e d  t o  s e v e r e  h a r d s h i p ,  a n d  e v e n  s t a r v a t i o n ,  
f o r  t h e  d e p e n d e n t  N a t i v e s ,  e s p e c i a l l y  t h e  r e s i d e n t s  
o f  t h e  i s l a n d  c o m m u n i t i e s .  T h e  P a c i f i c  w a l r u s  r e ­
s o u r c e  is  s t i l l  e x t r e m e l y  i m p o r t a n t  t o  N a t i v e s  i n  s o m e  
a r e a s  o f  A l a s k a .

T h e  p o p u l a t i o n  h a s  u n d e r g o n e  s e v e r a l  e p i s o d e s  o f  
r e d u c t i o n  a n d  r e c o v e r y  s i n c e  t h e  l a t e  1 8 8 0 s . E a c h  
t i m e ,  r e c o v e r y  w a s  p o s s i b l e  o n l y  a f t e r  r e l a x a t i o n  o f  
h a r v e s t  p r e s s u r e .  I n  1 9 8 0  t h e  P a c i f i c  w a l r u s  p o p u l a ­
t i o n  w a s  e s t i m a t e d  t o  n u m b e r  a b o u t  2 5 0 ,0 0 0  a n i m a l s  
( F a y  et al. 1 9 8 4 u ;  G i l b e r t ,  p e r s .  c o m m u n . ) .  S o m e  
b i o l o g i s t s  b e l i e v e  t h a t  t h i s  p o p u l a t i o n  le v e l  is  s i m i l a r  
to  o r  e v e n  l a r g e r  t h a n  t h e  p o p u l a t i o n  s i z e  p r i o r  to  
e x p l o i t a t i o n  b y  E u r o p e a n s ,  b u t  b e c a u s e  t h e r e  a r e  n o  
r e l i a b l e  e s t im a t e s  o f  t h e  e a r l y  p o p u l a t i o n  l e v e ls ,  t h e r e
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Phoiograph by Knlhryn J. Frost

W a l r u s e s  h a v e  a  d i s c o n t i n u o u s ,  h o l a r c t i c  d i s ­
t r i b u t i o n .  S e v e r a l  d i s c r e t e  p o p u l a t i o n s  a r e  
g e n e r a l l y  i n c l u d e d  i n  t w o  s u b s p e c i e s .  T h e  

P a c i f i c  w a l r u s  (Odobenus rosmarus divergens) ,  w h i c h  
i n c l u d e s  a b o u t  8 0 %  o f  t h e  w o r l d ’ s  w a l r u s  p o p u l a t i o n ,  
o c c u r s  p r i m a r i l y  i n  t h e  B e r i n g  a n d  C h u k c h i  s e a s .  T h e  
A d a n t i c  w a l r u s  ( O .  r. rosmarus) o c c u r s  i n  a t  l e a s t  f o u r  
d i s t i n c t  p o p u l a t i o n s  f r o m  H u d s o n  B a y  a n d  t h e  e a s t e r n  
C a n a d i a n  A r c t i c  t o  G r e e n l a n d ,  S p i t z b e r g e n ,  a n d  t h e  
B a r e n t s  a n d  K a r a  s e a s  ( A l l e n  1 8 8 0 ; S m i r n o v  1 9 2 9 ; 
F a y  1 9 8 1 ,1 9 8 2 ,  1 9 8 5 ) . S o m e  S o v i e t  a u t h o r i t i e s  r e c ­
o g n i z e  a  t h i r d  s u b s p e c i e s  ( O .  r. laptevi), t h e  s m a l l ,  
i s o l a t e d  p o p u l a t i o n  t h a t  o c c u r s  i n  t h e  L a p t e v  S e a  
( C h a p s k i i  1 9 4 0 , A r s e n ’e v  1 9 7 6 ) . F a y  ( 1 9 8 2 , 1 9 8 5 ) , 
h o w e v e r ,  t e n t a t i v e l y  i n c l u d e d  t h e  L a p t e v  w a l r u s  w i t h  
t h e  P a c i f i c  f o r m  b e c a u s e  o f  m o r p h o l o g i c a l  s im i l a r i t i e s .  
T h e  P a c i f i c  w a l r u s  p o p u l a t i o n  i s  t h e  o n l y  o n e  t h a t  
o c c u r s  i n  w a t e r s  o f  t h e  U n i t e d  S t a t e s  ( A l a s k a ) .

P a c i f i c  w a l r u s e s  h a v e  t r a d i t i o n a l l y  b e e n  e x t r e m e l y  
i m p o r t a n t  i n  t h e  s u b s i s t e n c e  e c o n o m y  o f  t h e  N a t i v e s  
i n  t h e  B e r i n g - C h u k c h i  r e g i o n .  T h e  o r i g i n s  a n d  c u l ­

t u r e s  o f  s o m e  c o m m u n i t i e s  w e r e  c e n t e r e d  a r o u n d  t h e  
h u n t i n g  o f  w a l r u s e s ,  w h i c h  w e r e  a  s o u r c e  o f  f o o d ,  
f u e l ,  a n d  r a w  m a t e r i a l s  f o r  c o n s t r u c t i o n  o f .  h o m e s ,  
b o a t s ,  t o o l s ,  a n d  w e a p o n s  ( C o l l i n s  1 9 3 7 , R u d e n k o  
1 9 4 7 , A r u t i u n o v  a n d  S e r g e e v  1 9 6 8 ) . A t  s e v e r a l  t i m e s  
i n  t h e  p a s t ,  r e d u c t i o n  o f  t h e  P a c i f i c  w a l r u s  p o p u l a ­
t i o n  h a s  l e d  t o  s e v e r e  h a r d s h i p ,  a n d  e v e n  s t a r v a t i o n ,  
f o r  t h e  d e p e n d e n t  N a t i v e s ,  e s p e c i a l l y  t h e  r e s i d e n t s  
o f  t h e  i s l a n d  c o m m u n i t i e s .  T h e  P a c i f i c  w a l r u s  r e ­
s o u r c e  i s  s t i l l  e x t r e m e l y  i m p o r t a n t  t o  N a t i v e s  i n  s o m e  
a r e a s  o f  A l a s k a .

T h e  p o p u l a t i o n  h a s  u n d e r g o n e  s e v e r a l  e p i s o d e s  o f  
r e d u c t i o n  a n d  r e c o v e r y  s i n c e  t h e  l a t e  1 8 8 0 s . E a c h  
t i m e ,  r e c o v e r y  w a s  p o s c i b l e  o n l y  a f t e r  r e l a x a t i o n  o f  
h a r v e s t  p r e s s u r e .  I n  1 9 8 0  t h e  P a c i f i c  w a l r u s  p o p u l a ­
t i o n  w a s  e s t i m a t e d  t o  n u m b e r  a b o u t  2 5 0 ,0 0 0  a n i m a l s  
( F a y  et al. 1 9 8 4 u ;  G i l b e r t ,  p e r s .  c o m m u n . ) .  S o m e  
b i o l o g i s t s  b e l i e v e  t h a t  t h i s  p o p u l a t i o n  l e v e l  i s  s i m i l a r  
t o  o r  e v e n  l a r g e r  t h a n  t h e  p o p u l a t i o n  s i z e  p r i o r  t o  
e x p l o i t a t i o n  b y  E u r o p e a n s ,  b u t  b e c a u s e  t h e r e  a r e  n o  
r e l i a b l e  e s t im a t e s  o f  t h e  e a r l y  p o p u l a t i o n  l e v e ls ,  t h e r e
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m a y  b e  n o  w a y  t o  r e s o lv e  t h i s  q u e s t i o n .  T  h e  v u l n e r ­
a b i l i t y  o f  t h e  P a c i f i c  w a l n i s  p o p u l a t i o n  t o  o v e r h a r v c s t  
b y  m a n  u n d e r l i n e s  t h e  n e e d  f o r  d e v e l o p m e n t  o f  s o u n d  
m a n a g e m e n t  g u i d e l i n e s  t o  p r e v e n t  f u t u r e  d e p l e t i o n  
o f  t h i s  i m p o r t a n t  r e s o u r c e .

C U R R E N T  P O P U L A T I O N  S T A T U S  

D i s t r i b u t i o n

T h e  P a c i f i c  w a l r u s  p o p u l a t i o n  o c c u r s  p r i m a r i l y  
i n  t h e  s h e l f  w a te r s  o f  t h e  B e r i n g  a n d  C h u k c h i  s e a s  
( A l l e n  1 8 8 0 , S m i r n o v  1 9 2 9 ) . M o s t  o f  t h e  p o p u l a t i o n  
c o n g r e g a t e s  d u r i n g  t h e  s u m m e r  i n  t h e  s o u t h e r n  e d g e  
o f  t h e  C h u k c h i  S e a  p a c k  i c e  b e t w e e n  L o n g  S t r a i t  
a n d  W r a n g c l  I s l a n d  t o  t h e  w e s t  a n d  P o i n t  B a r r o w  
t o  t h e  e a s t  ( F i g .  1). T h e  m a i n  c o n c e n t r a t i o n s  a r e  n e a r  
t h e  c o a s t s  o f  C h u k o t k a  a n d  A l a s k a ,  r a t h e r  t h a n  i n  
t h e  m i d d l e  o f  t h e  C h u k c h i  S e a  ( F a y  et al. 1 9 8 4 a ) . T h e  
r e m a i n d e r  o f  t h e  p o p u l a t i o n ,  p r i m a r i l y  a d u l t  m a l e s ,  
s t a y s  i n  t h e  B e r i n g  S e a  d u r i n g  s u m m e r .

I n  w i n t e r ,  w a l r u s e s  o c c u r  i n  a r e a s  w h e r e  t h e r e  a r e  
p o l y n y a s ,  o p e n  l e a d s ,  o r  t h i n  i c e  i n  w h i c h  t h e y  c a n  
c r e a t e  a n d  m a i n t a i n  b r e a t h i n g  h o l e s .  T h e r e  a r e  t w o  
m a i n  c o n c e n t r a t i o n s  i n  w i n t e r :  o n e  i n  t h e  n o r t h w e s t ­
e r n  B e r i n g  S e a ,  s o u t h  a n d  w e s t  o f  S t .  L a w r e n c e  I s l a n d  
a n d  i n  A n a d y r  G u l f ;  a n d  t h e  o t h e r  i n  t h e  s o u t h e a s t e r n  
B e r i n g  S e a ,  e s p e c i a l l y  i n  B r is t o l  a n d  K u s k o k w i m  b a y s  
( F a y  1 9 8 2 , F a y  et al. 1 9 8 4 a ) .

E x t r a l i m i t a l  o b s e r v a t i o n s  o f  w a l r u s e s  i n  t h e  B e a u ­
f o r t ,  E a s t  S i b e r i a n ,  a n d  O k h o t s k  s e a s  a n d  t h e  G u l f  
o f  A l a s k a  a r e  n o t  u n c o m m o n ,  b u t  t h e y  r e p r e s e n t  v e r y  
f e w  a n im a l s  ( H a r in g t o n  1966, K o s y g i n  a n d  S o b o l e v s k i i  
1 9 7 1 , A r s e n ’e v  1 9 7 6 , F a y  1 9 8 2 ) . T h e  f r e q u e n c y  o f  
e x t r a l i m i t a l  o b s e r v a t i o n s  h a s  b e e n  g r e a t e s t  i n  r e c e n t  
y e a r s ,  w h i c h  c o in c id e s  w i t h  t h e  r e c e n t  i n c r e a s e  i n  t h e  
a b u n d a n c e  o f  t h e  w a l r u s  p o p u l a t i o n  ( F a y  et al. 1 9 8 4 a , 
S e a s e  1 9 8 6 )  a n d  m a y  b e  a  g o o d  i n d i c a t o r  o f  r e l a t i v e  
p o p u l a t i o n  s i z e .

W a lr u s e s  s p e n d  a b o u t  o n e - t h i r d  o f  t h e i r  t i m e  h a u l e d  
o u t  o n  i c e  o r  l a n d  ( F a y  a n d  R a y  1 9 6 8 ) . T h e  p r e f e r r e d  
s u b s t r a t e  i s  i c e ,  a n d  t h u s  t h e  d i s t r i b u t i o n  o f  w a l r u s e s  
i s  c l o s e l y  a s s o c i a t e d  w i t h  t h e  d i s t r i b u t i o n  o f  t h e  p a c k  
i c e .  T h i s  a s s o c i a t i o n  r e s u l t s  i n  m o s t  o f  t h e  P a c i f i c  
w a l r u s  p o p u l a t i o n  m i g r a t i n g  n o r t h w a r d  a s  t h e  p a c k  
i c e  b r e a k s  u p  a n d  m e l t s  i n  s p r i n g  a n d  s o u t h w a r d  a s  
t h e  i c e  r e - f o r m s  i n  w in t e r .  W e a t h e r  a n d  i c e  c o n d i t i o n s  
i n f l u e n c e  t h e  t i m i n g  o f  m i g r a t i o n s ,  a n d  t h e  e n t i r e  
m i g r a t i o n  o r  p o r t i o n s  o f  t h e  m i g r a t i o n  m a y  b e  a d ­
v a n c e d  o r  d e l a y e d ,  c o m p r e s s e d  o r  d r a w n  o u t .  T h e  
f o l l o w i n g  g e n e r a l  d e s c r i p t i o n  o f  t h e  P a c i f i c  w a l r u s  
m i g r a t i o n  i s  f r o m  B r o o k s  ( 1 9 5 4 ) , F a y  ( 1 9 5 5 , 1 9 8 2 ) , 
B u r n s  ( 1 9 6 5 ) , a n d  F a y  et al. ( 1 9 8 4 a ) .

F e m a l e  a n d  y o u n g  w a lr u s e s ,  w h i c h  a r e  m o r e  m i g r a ­
t o r y  t h a n  t h e  a d u l*  m a l e s ,  t r a v e l  f r o m  t h e  w i n t e r i n g  
a r e a s  i n  t h e  B e r i n g  S e a  t o  t h e  s u m m e r i n g  a r e a s  i n  
t h e  C h u k c h i  S e a .  T h e  m i g r a t i o n  b e g i n s  i n  l a t e  M a r c h

o r  A p r i l .  S o m e t i m e s  w a l r u s e s  a r e  t r a n s p o r t e d  n o r t h ­
w a r d  w h i l e  t h e y  r e s t  o n  i c e  f l o e s ,  b u t  t h e  p r i n c i p a l  
p r o g r e s s  i n  m i g r a t i o n  is  a c h i e v e d  b y  s w i m m i n g  ( F a y  
1 9 8 2 ) . A n i m a l s  f r o m  t h e  n o r t h w e s t e r n  B e r i n g  S e a  
w i n t e r i n g  a r e a  m i g r a t e  t h r o u g h  A n a d y r  S t r a i t ,  b e ­
t w e e n  S t .  L a w r e n c e  I s l a n d  a n d  t h e  C h u k o t s k  P e n i n ­
s u l a ,  a n d  b e g i n  t o  r e a c h  B e r i n g  S t r a i t  i n  m i d - M a y .  
A n i m a l s  f r o m  t h e  s o u t h e a s t e r n  B e r i n g  S e a  p a s s  to  t h e  
e a s t  o f  S t .  L a w r e n c e  I s l a n d  a n d  r e a c h  B e r i n g  S t r a i t  
b y  l a t e  M a y  o r  e a r l y  J u n e .  V i r t u a l l y  a l l  w a l r u s e s  r e ­
m a i n i n g  i n  t h e  B e r i n g  S e a  d u r i n g  s u m m e r  a r e  m a l e s ,  
w h i c h  s t a y  p r i n c i p a l l y  i n  B r i s t o l  B a y ,  A n a d y r  G u l f ,  
a n d  w e s t e r n  B e r i n g  S t r a i t .

W h e n  t h e  p a c k  i c e  b e g i n s  t o  r e - f o r m  i n  a u t u m n ,  
t h e  f e m a le s  a n d  s u b a d u l t  m a le s  b e g i n  t h e i r  s o u t h w a r d  
m i g r a t i o n  t o w a r d  B e r i n g  S t r a i t ,  s w i m m i n g  a h e a d  o f  
t h e  i c e  e d g e  i n  t h e  o p e n  s e a  ( F a y  1 9 8 2 ) . A t  t h e  s a m e  
t i m e ,  s o m e  o f  t h e  a d u l t  m a le s  t h a t  r e m a i n e d  i n  B r i s t o l  
B a y  d u r i n g  t h e  s u m m e r  m o v e  t o w a r d  B e r i n g  S t r a i t  
a n d  j o i n  t h e  f e m a l e s  t h e r e  ( K e l l y  a n d  T a g g a r t ,  p e r s .  
c o m m u n . ) .  S o v i e t  b i o l o g i s t s  h a v e  o b s e r v e d  a  s i m i l a r  
“ r e v e r s e  m i g r a t i o n ”  b y  m a le s  i n  t h e  f a l l  f r o m  A n a d y r  
G u l f  t o  s o u t h w e s t e r n  B e r i n g  S t r a i t ,  w h e r e  t h e y  p r e ­
s u m a b l y  j o i n  t h e  s o u t h w a r d - m i g r a t i n g  f e m a l e s  a n d  
y o u n g  ( N i k u l i n  1 9 4 1 , K r y l o v  et al. 1 9 6 4 , G o l ’ t s e v  
1 9 6 8 , F a y  et al. 1 9 8 4 a ) . T h e  m a g n i t u d e  o f  t h e  r e v e r s e  
m i g r a t i o n  b y  m a l e s  i n  f a l l  i s  n o t  k n o w n .  M o s t  o f  t h e  
w a l r u s e s  a r r i v e  i n  t h e i r  w i n t e r i n g  a r e a s  b y  D e c e m b e r  
o r  J a n u a r y .

S i n c e  t h e  m id - 1 9 6 0 s  w a l r u s e s  h a v e  r e o c c u p i e d  p o r ­
t i o n s  o f  t h e i r  r a n g e  w h e r e  t h e y  h a d  n o t  o c c u r r e d  f o r  
m a n y  y e a r s .  R e o c c u p a t i o n  h a s  b e e n  m o s t  p r o n o u n c e d  
a l o n g  t h e  S o v i e t  c o a s t ,  f r o m  A n a d y r  G u l f  s o u t h w a r d  
t o  K a r a g i n s k i i  B a y ,  o n  t h e  e a s t e r n  c o a s t  o f  t h e  K a m ­
c h a t k a  P e n in s u la .  T h i s  a r e a  h a d  b e e n  t h e  s o u t h w e s t e r n  
l i m i t  o f  t h e  w a l r u s e s ’ r a n g e  u n t i l  t h e  e n d  o f  t h e  n i n e ­
t e e n t h  c e n t u r y .  A  f e w  w a l r u s e s  a p p e a r e d  s o u t h  o f  
C a p e  N a v a r i n  d u r i n g  t h e  1 9 3 0 s , b u t  l a r g e  n u m b e r s  
w e r e  n o t  o b s e r v e d  t h e r e  u n t i l  t h e  m i d -  t o  l a t e  1 9 7 0 s . 
F e d o s e e v  (1 9 8 1 )  o b s e r v e d  a b o u t  1 ,5 0 0  w a l r u s e s  i n  
K a r a g i n s k i i  B a y  i n  f a l l  1 9 8 0 , a n d  l a r g e  h e r d s  o f  m a le s  
h a v e  b e e n  s e e n  a l o n g  t h e  K o r y a k  c o a s t  ( s o u t h  o f  C a p e  
N a v a r i n )  e a c h  y e a r  s i n c e  t h e n  ( B u k h t i y a r o v ,  B u r n s ,  
a n d  K i b a l ’c h i c h ,  p e r s .  c o m m u n . ) .

Research Needs. — O u r  k n o w l e d g e  o f  t h e  s e a s o n a l  
d i s t r i b u t i o n  o f  t h e  P a c i f i c  w a l r u s  c o n t a i n s  m a n y  g a p s  
b e c a u s e  o f  i n s u f f i c i e n t  d a t a .  T h e  a r e a  t o  b e  c o v e r e d  
i s  l a r g e ,  a n d  w e a t h e r  a n d  i c e  c o n d i t i o n s  a r e  e x t r e m e l y  
v a r i a b l e ,  e s p e c i a l l y  d u r i n g  f a l l  a n d  w i n t e r .  I t  i s  q u i t e  
c le a r ,  h o w e v e r ,  t h a t  w a l r u s e s  a r e  w i d e l y  d i s t r i b u t e d  i n  
t h e  B e r i n g  a n d  C h u k c h i  s e a s .  T h e y  a r e  n o t  r e s t r i c t e d  
t o  t h e  e c o n o m i c  z o n e s  o f  e i t h e r  t h e  U n i t e d  S t a t e s  o r  
t h e  S o v i e t  U n i o n ,  a n d  m a y  o c c u r  i n  b o t h  a r e a s  a t  d i f ­
f e r e n t  t i m e s  o f  t h e  y e a r .  F o r  t h i s  r e a s o n ,  e f f e c t i v e  
m a n a g e m e n t  o f  t h e  w a l r u s  p o p u l a t i o n  r e q u i r e s  a  j o i n t  
U . S . - S o v i e t  e f f o r t .
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F ig u r e  1 —Range o f  the  Pac ific  w a lru s  (Odobenus rosmarus divergens) p o pu la tio n . 
(A dap ted  fro m  Fay et a l. 1984a.)

T h e  d e g r e e  t o  w h i c h  t h e  t w o  w i n t e r i n g  g r o u p s  m i x  
o r  r e m a i n  d i s c r e t e  i s  u n k n o w n .  S i m i l a r l y ,  t h e i r  c o n ­
t r i b u t i o n s  t o  t h e  m a i n  c o n c e n t r a t i o n s  n e a r  t h e  A l a s k a n  
a n d  C h u k o t k a n  c o a s t s  d u r i n g  s u m m e r  a r e  u n k n o w n .  
I t  i s  p o s s i b l e  t h a t  i n d i v i d u a l  a n i m a l s  a r e  f a i t h f u l  t o  
p a r t i c u l a r  s u m m e r i n g  a n d  w i n t e r i n g  ( b r e e d in g )  a r e a s  
a n d  o n l y  m i x  c a s u a l l y  a s  t h e y  m o v e  t h r o u g h  B e r i n g  
S t r a i t  i n  s p r i n g  a n d  f a l l .  O n  t h e  o t h e r  h a n d ,  t h e r e  
c o u l d  b e  i n t e r b r e e d i n g  a n d  g e n e t i c  i n t e r c h a n g e .  T h e  
t w o  e x t r e m e  p o s s i b i l i t i e s ,  i.e., a  s i n g l e ,  m i x e d  p o p u l a ­
t i o n  v e r s u s  t w o  o r  m o r e  d i s c r e t e  p o p u l a t i o n s ,  w o u l d  
d i c t a t e  r a d i c a l l y  d i f f e r e n t  m a n a g e m e n t  a p p r o a c h e s .

R a d i o t e l e m e t r y  p r o b a b l y  o f f e r s  t h e  b e s t  o p p o r t u n i t y  
f o r  i n v e s t i g a t i n g  t h e s e  q u e s t i o n s .  R e s e a r c h  a t  R o u n d  
I s l a n d  i n  B r i s t o l  B a y  ( T a g g a r t  a n d  Z a b e l  1 9 8 0 ) , w h i c h  
u s e d  r a d i o  t r a n s m i t t e r s  a t t a c h e d  t o  t h e  t u s k s  o f  m a l e  
w a l r u s e s  t o  s t u d y  h a u l o u t  b e h a v i o r ,  c o n f i r m e d  t h e  
o c c u r r e n c e  o f  n o r t h w a r d  m i g r a t i o n  i n  f a l l  b y  s o m e  
m a le s .  I n v e s t i g a t i o n  o f  d i s t r i b u t i o n  a n d  m i g r a t i o n  o v e r  
t h e  e n t i r e  r a n g e  o f  w a l r u s e s  c e r t a i n l y  w o u l d  r e q u i r e

t h e  u s e  o f  s a t e l l i t e  t r a n s m i t t e r s ,  s u c h  a s  t h o s e  u s e d  
s u c c e s s f u l l y  w i t h  p o l a r  b e a r s  (Ursus marilimus) a n d  
c a r i b o u  (Rangifer tarandus) ( A m s t r u p ,  C a m e r o n ,  a n d  
P a n k ,  p e r s .  c c m m u n . ) .

V i s u a l  t a g s  a r e  a n o t h e r  p o t e n t i a l  to o l, f o r  i n v e s t i g a ­
t i o n  o f  w a l r u s  d i s t r i b u t i o n  a n d  m i g r a t i o n  p a t t e r n s .  F a y  
(1 9 8 2 )  c i t e d  s e v e r a l  t a g g i n g  s t u d i e s  t h a t  h a d  b e e n  c o n ­
d u c t e d  o n  w a lr u s e s  i n  t h e  B e r i n g  a n d  C h u k c h i  s e a s  a n d  
t h e  C a n a d i a n  A r c t i c  i n  t h e  1 9 5 0 s a n d  1 9 6 0 s . T h o s e  e f ­
f o r t s  w e r e  n o t  s u c c e s s f u l  b e c a u s e  n o n e  o f  t h e  6 3 8  t a g s  
w a s  r e c o v e r e d .  M e t a l  o r  p la s t ic  ta g s  a r e  e x t r e m e l y  d i f f i ­
c u l t  t o  a p p l y ,  b u t  p a i n t  o r  d y e  m a y  b e  m o r e  p r a c t i c a l .  
M a r k i n g  w a lr u s e s  w i t h  p a in t  o r  d y e  h a s  b e e n  a t t e m p t e d ,  
b u t  o n  a  v e r y  s m a l l  s c a l e  ( F a y ,  p e r s .  c o m m u n . ) .

I n  1 9 8 0  t h e  U . S .  F i s h  a n d  W i l d l i f e  S e r v i c e  b e g a n  
a n a l y z i n g  w a l r u s  t i s s u e  s a m p l e s  f o r  t h e  p r e s e n c e  o f  
e n v i r o n m e n t a l  c o n t a m i n a n t s :  h e a v y  m e t a l s ,  o r g a n o -  
c h l o r i n e s ,  a n d  h y d r o c a r b o n s  ( M e t s k e r  a n d  T a y lo r ,  p e r s .  
c o m m u n . ) .  E x a m i n a t i o n  o f  t h e  s a m p l e s  m a y  r e v e a l  
t h a t  w a l r u s e s  t h a t  w i n t e r  i n  a  p a r t i c u l a r  g e o g r a p h i c a l
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r e g io n  c a r r y  c h a r a c t e r i s t i c  c o n t a m i n a n t  t r a c e s  i n  t h e i r  
t i s s u e s ;  i d e n t i f i c a t i o n  o f  t h e  s a m e  “ n a t u r a l  t a g s ”  i n  
o t h e r  a r e a s  m i g h t  p r o v id e  i n f o r m a t i o n  a b o u t  m i g r a t i o n  
r o u t e s  a n d  s u m m e r  r a n g e .  E l e c t r o p h o r e t i c  a n a l y s i s  o f  
b l o o d  a n d  t i s s u e  p r o t e i n s  m i g h t  o f f e r  s i m i l a r  p o s s i b i l ­
i t i e s ,  b u t  t h e  i n i t i a l  a t t e m p t s  to  i d e n t i f y  d i f f e r e n t  r a c e s  
o f  s e v e r a l  d e l p h i n i d  s p e c i e s  h a v e  n o t  b e e n  s u c c e s s f u l  
( S h a r p  1 9 7 5 ) . A n a l y s i s  o f  m i t o c h o n d r i a l  D N A  h a s  
p r o v e d  t o  b e  a n  e x t r e m e l y  s u c c e s s f u l  m e t h o d  f o r  t h e  
i d e n t i f i c a t i o n  a n d  s e p a r a t i o n  o f  p o p u l a t i o n s  o f  s e v e r a l  
v e r t e b r a t e  s p e c i e s ,  i n c l u d i n g  b i r d s  a n d  s m a l l  m a m ­
m a ls  ( W i l s o n  et al. 1 9 8 5 ) . T l i i s  t e c h n i q u e  m a y  b e  a b le  
t o  d i s t i n g u i s h  w a l r u s e s  f r o m  d i f f e r e n t  s t o c k s  i f  t h o s e  
s t o c k s  a r e  a c t u a l l y  d is c r e t e  ( S h i e l d s ,  p e r s .  c o m m u n . ) .

Potential Conflicts with Development Activities. — 
W a l r u s e s  u s e  t e r r e s t r i a l  h a u l o u t s  e x t e n s i v e l y  d u r i n g  
t h e  f a l l  m i g r a t i o n  a n d  i n  o t h e r  s e a s o n s  w h e n  s u i t a b l e  
h a u l o u t s  o n  i c e  a r e  u n a v a i l a b l e .  T h e  m a j o r  h a u l o u t s  
a r e  lo c a t e d  a l o n g  t h e  n o r t h e r n ,  e a s t e r n ,  a n d  s o u t h e r n  
c o a s t s  o f  t h e  C h u k c h i  P e n i n s u l a ,  o n  i s l a n d s  i n  B e r i n g  
S t r a i t ,  o n  t h e  P u n u k  I s l a n d s  ( e a s t  o f  S t .  L a w r e n c e  
I s l a n d ) ,  a n d  o n  R o u n d  I s l a n d  i n  B r i s t o l  B a y .  C o a s t a l  
d e v e l o p m e n t  a l r e a d y  a p p e a r s  t o  h a v e  c o n f l i c t e d  w i t h  
w a l r u s  u s e  o f  t e r r e s t r i a l  h a u l o u t s  i n  t w o  l o c a t i o n s  o n  
t h e  S o v i e t  c o a s t  a n d  c o u l d  a l s o  b e  a  m a j o r  c o n c e r n  
i n  A l a s k a ,  e s p e c i a l l y  o n  t h e  A l a s k a  P e n i n s u l a .  W a l r u s  
h a u l o u t  s i t e s  c u r r e n t l y  i n  u s e  i n  t h e  S o v ie t  U n i o n  a r e  
p r o t e c t e d  f r o m  d i s t u r b a n c e ,  b u t  e x t e n s iv e  d e v e lo p m e n t  
o f  c o a s t a l  a r e a s  m a y  o c c u r  i f  t h e  e c o n o m i c  t r a d e - o f f s  
a r e  h i g h  e n o u g h .

O n e  o f  t h e  t w o  m o s t  i m p o r t a n t  t e r r e s t r i a l  h a u l o u t s  
i n  t h e  U n i t e d  S ta t e s ,  R o u n d  I s l a n d ,  i s  a  S t a t e  o f  A l a s k a  
p r e s e r v e .  T h e  o t h e r ,  t h e  P u n u k  I s l a n d s ,  is  c o n t r o l l e d  
b y  a  N a t i v e  c o r p o r a t i o n .  S i n c e  t h e  l a t e  1 9 6 0 s a n d  e a r ly  
1 9 7 0 s  w a l r u s e s  h a v e  b e g u n  u s i n g  n e w  h a u l o u t s  o r  r e ­
e s t a b l i s h i n g  a b a n d o n e d  h a u l o u t s  e l s e w h e r e  a l o n g  t h e  
A l a s k a n  c o a s t ,  e s p e c i a l l y  i n  t h e  s o u t h e a s t e r n  B e r i n g  
S e a  ( F r o s t  et al. 1 9 8 2 ) . T w o  o f  t h e s e ,  S t .  M a t t h e w  
I s l a n d  a n d  C a p e  P ie r c e ,  a r e  p r o t e c t e d  b y  f e d e r a l  r e f u g e  
s t a t u s .  C r e a t i o n  o f  n e w  p r e s e r v e s  m a y  b e  n e c e s s a r y  
t o  p r o t e c t  w a l r u s e s  f r o m  h u n t e r s ,  t o u r i s t s ,  o r  c o a s t a l  
d e v e l o p m e n t  o n  s o m e  o f  t h e s e  h a u l o u t s .

T h e  p o t e n t i a l  a d v e r s e  e f f e c t s  o f  o i l  a n d  g a s  e x p l o r a ­
t i o n  a n d  d e v e l o p m e n t  a r e  a n o t h e r  c o n c e r n .  T h e  r a n g e  
o f  t h e  P a c i f i c  w a l r u s  i n c l u d e s  a l l  o f  t h e  p r o p o s e d  o u t e r  
c o n t i n e n t a l  s h e l f  o i l  l e a s e  a r e a s  i n  t h e  B e r i n g  a n d  
C h u k c h i  s e a s .  D i s t u r b a n c e s  f r o m  d r i l l i n g  p l a t f o r m s  
a n d  s u p p o r t  v e s s e ls  c o u l d  i m p i n g e  o n  m a j o r  m a t i n g  
a r e a s  i n  w in t e r ,  c a l v i n g  a r e a s  a n d  m i g r a t i o n  c o r r i d o r s  
in  s p r i n g ,  n u r s e r y  a r e a s  i n  s u m m e r ,  a n d  f e e d i n g  a r e a s  
a n d  m i g r a t i o n  c o r r i d o r s  i n  a u t u m n .  S h i p  a n d  a i r c r a f t  
t r a f f i c  i n  t h e  i m m e d i a t e  v i c i n i t y  o f  w a lr u s e s  m a y  c a u s e  
t h e m  to  f l e e  i n t o  t h e  w a te r ,  p o t e n t i a l l y  r e s u l t i n g  i n  
i n j u r y  o r  a b a n d o n m e n t  o f  c a l v e s  ( F a y  et al. 1 9 8 4 a ) . 
E n v i r o n m e n t a l  c o n t a m i n a t i o n  f r o m  d r i l l i n g  m u d s  o r

o i l  s p i l l s  c o u l d  a f f e c t  f o o d  s u p p l i e s  o r  d i r e c t l y  a f f e c t  
w a l r u s e s  t h r o u g h  b i o a c c u m u l a t i o n  ( s e e  F o o d  H a b i t s ) .  
F u t u r e  m a n a g e m e n t  p l a n s  s h o u l d  i n c l u d e  m e a n s  to  
a s s e s s  a n d  m o n i t o r  t h e  e x t e n t  o f  d i s t u r b a n c e  f r o m  o i l  
d e v e l o p m e n t  a s  w e l l  a s  to  m i t i g a t e  a d v e r s e  e f f e c t s .

S t .  M a t t h e w  I s l a n d  h a s  b e e n  p r o p o s e d  a s  a  s t a g i n g  
a n d  s u p p l y  b a s e  f o r  d r i l l i n g  p l a t f o r m s  i n  t h e  c e n t r a l  
B e r i n g  S e a .  T h i s  i s l a n d  h a d  b e e n  a  t r a d i t i o n a l  w a l r u s  
h a u l o u t  i n  s u m m e r  a n d  f a l l  u p  t o  t h e  l a t e  1 8 0 0 s , t h e n  
w a s  a b a n d o n e d  f o r  n e a r l y  10 0  y e a r s  ( S e a s e  1 9 8 6 ) . I t s  
r e o c c u p a t i o n  b y  w a l r u s e s  a p p a r e n t l y  b e g a n  i n  1 9 7 8 , 
a n d  i t  h a s  b e e n  u s e d  r e g u la r l y  a t  le a s t  s in c e  1980  ( F r o s t  
et al. 1 9 8 2 ) . E s t a b l i s h m e n t  o f  t h e  p r o p o s e d  s t a g i n g  
a n d  s u p p l y  b a s e  c o u l d  c a u s e  t h e  w a l r u s e s  t o  a b a n d o n  
t h e  a r e a  o n c e  a g a i n .  F u r t h e r m o r e ,  l a r g e  n u m b e r s  o f  
b r e e d i n g  w a l r u s e s  f r e q u e n t l y  g a t h e r  o n  t h e  i c e  t o  t h e  
n o r t h  a n d  w e s t  o f  S t .  M a t t h e w  I s l a n d  d u r i n g  w i n t e r  
( F a y  1 9 8 2 , F a y  et al. 1 9 8 4 a ) , a n d  a i r c r a f t  t r a f f i c  to  a n d  
f r o m  t h e  i s l a n d  a t  t h a t  t i m e  c o u l d  d i s r u p t  b r e e d i n g  
a c t i v i t y .  T h e  p r o p o s e d  s u p p o r t  b a s e  h a s  b e e n  b l o c k e d  
b y  a  f e d e r a l  c o u r t  a c t i o n  ( M a r t i n ,  p e r s .  c o m m u n . ) ,  
b u t  s i m i l a r  p r o p o s a l s  m a y  b e  o f f e r e d  i n  t h e  f u t u r e ,  
e s p e c i a l l y  i t  o i l  i s  d i s c o v e r e d  i n  t h e  N a v a r i n  B a s i n .

P o p u l a t i o n  S i z e

T h e  f i r s t  a t t e m p t s  t o  e n u m e r a t e  t h e  P a c i f i c  w a l r u s  
p o p u l a t i o n  r a n g e d  f r o m  g e n e r a l  s t a t e m e n t s  o f  r e la t i v e  
c h a n g e  o v e r  t i m e  t o  e d u c a t e d  g u e s s e s  b a s e d  o n  l i t t l e  
d a t a .  N e l s o n  a n d  T r u e  (1 8 8 7 ) r e c k o n e d  t h a t  t h e  w a l r u s  
p o p u l a t i o n  h a d  b e e n  h a l v e d  b e t w e e n  a b o u t  1 8 7 0  a n d  
1 8 8 0 . I n  t h e  1 9 3 0 s  Z e n k e v i c h  (1 9 3 8 )  d e r i v e d  a n  e s t i ­
m a t e  o f  6 0 ,0 0 0  w a l r u s e s  f r o m  h a r v e s t  d a t a  a n d  f r o m  
i n f o r m a t i o n  f r o m  C h u k o t k a n  h u n t e r s  a n d  w o r k e r s .  
T h e  f i r s t  c e n s u s  e s t i m a t e d  4 0 ,0 0 0 - 5 0 ,0 0 0  a n i m a l s  
f r o m  c o u n t s  m a d e  d u r i n g  t h e  c r u i s e  o f  t h e  U . S .  i c e ­
b r e a k e r  Northwind i n  M a y  a n d  J u n e  1 9 5 4  ( F a y  1 9 5 7 , 
F a y  et al. 1 9 8 4 a ) .

T h e  f i r s t  a e r ia l  s u r v e y  o f  w a l r u s e s  w a s  c o n d u c t e d  b y  
t h e  S o v ie t  U n i o n  i n  1958  ( N i k u l i n ,  u n p u b l .  d a t a ,  c i t e d  
in  F e d o s e e v  1962), a n d  t h e  s e c o n d  b y  t h e  U n i t e d  S ta te s  
i n  1 9 6 0  ( K e n y o n  1 9 6 0 a ; K e n y o n ,  u n p u b l .  d a t a ,  c i t e d  
i n  F a y  1982). T h e  c o u n t r i e s  c o n d u c t e d  a  c o m b i n e d  to ta l 
o f  s e v e n  a d d i t i o n a l  s u r v e y s  d u r i n g  t h e  n e x t  15 y e a r s .  
M o s t  o f  t h e  s u r v e y s  w e r e  p l a n n e d  a n d  c o n d u c t e d  w i t h ­
o u t  b e n e f i t  o f  c o m m u n i c a t i o n  b e t w e e n  S o v ie t  a n d  U .S .  
b i o l o g i s t s .  C o m m u n i c a t i o n  w a s  e s t a b l i s h e d  i n  1 9 7 3 , 
a n d  t h e  U . S . - U . S . S . R .  A g r e e m e n t  o n  C o o p e r a t i o n  i n  
t h e  F i e l d  o f  E n v i r o n m e n t a l  P r o t e c t i o n ,  P r o j e c t  V - 6  
( M a r i n e  M a m m a l s ) ,  l e d  t o  t h e  f i r s t  j o i n t  U . S . - S o v i e t  
s u r v e y  i n  1975  ( E s t e s  a n d  G o l ’ t s e v  1 9 8 4 ) . A d d i t i o n a l  
j o i n t  s u r v e y s  w e r e  c o n d u c t e d  i n  1 9 8 0  ( J o h n s o n  et al. 
1982) a n d  1985 ( G i l b e r t ,  p e r s .  c o m m u n . ) .  T h e  p o p u ­
l a t i o n  e s t i m a t e s  f r o m  s u r v e y s  i n  1 9 5 4  t o  1 9 8 5  a r e  
p r e s e n t e d  i n  T a b l e  1.

A l l  o f  t h e  U . S .  s u r v e y s  h a v e  b e e n  b a s e d  o n  s t r i p  
s a m p l i n g  m e t h o d s ,  b u t  t h e  t e c h n iq u e s  h a r e  c o n t i n u a l l y
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b e e n  r e f i n e d  a n d  t h e  s t a t i s t i c a l  t r e a t m e n t  o f  d a t a  h a s  
b e c o m e  in c r e a s in g l y  s o p h is t i c a t e d  ( G i lb e r t ,  p e r s .  c o m ­
m u n . ) .  T h e  t i m e  o f  y e a r  a n d  a r e a  o f  c o v e r a g e  o f  t h e  
s u r v e y s  h a v e  a l s o  v a r ie d .  A l l  o f  t h e  U . S .  s u r v e y s  u p  to  
19 7 2  w e r e  c o n d u c t e d  i n  F e b r u a r y ,  M a r c h ,  a n d  A p r i l  
i n  t h e  B e r i n g  S e a  a n d  w e r e  a t t e m p t s  to  s u r v e y  t h e  
e n t i r e  p o p u l a t i o n .  S i n c e  1 9 7 5  t h e  U . S .  s u r v e y s  h a v e  
b e e n  c o n d u c t e d  i n  S e p t e n . b e r  a n d  O c t o b e r  i n  t h e  
C h u k c h i  S e a ,  a n d  o n l y  o f  t h e  e a s t e r n  p a r t  o f  t h e  p o p u ­
l a t i o n  i n  t h e  p a c k  ic e .  C o n s e q u e n t l y ,  t h e  r e s u l t s  a r c  
n o t  d i r e c t l y  c o m p a r a b l e  ( F a y  et al. 1 9 8 4 a ) ,

T h e  S o v i e t  s u r v e y s ,  h a v e  b e e n  le s s  s o p h i s t i c a t e d  
s t a t i s t i c a l l y  t h a n  t h e  U . S .  s u r v e y s ,  b u t  t h e  m e t h o d s  
h a v e  r e m a i n e d  c o n s t a n t .  E a c h  o f  t h e m  s in c e  19 5 8  h a s

T a b le  1 —Estim a ted  size o f  the Pac ific  w a lrus  p o p u la tio n  
based on a sh ipboa rd  survey in  1954 and ae ria l surveys 
fro m  1958 to 1985.

E s t im a t e d  s ize  
( th o u s a n d s )

D a t e S o v ie t T o ta l S o u r c e

M a y - J u n  1954 — 45 F a y  1957
A u g - S e p  1958 40 (73) N i k u l i n ,  u n p u b l .  d a t a ,  

c i t e d  in  F e d o s e e v  1962
F e b - M a r  1960 — 96 K e n y o n  1960a
A p r 1960 — 85 K e n y o n  1960a
S e p - O c t 1960 46 (84) F e d o s e e v  1962
M a r 1961 — 85 K e n y o n ,  u n p u b l .  d a t a ,  

c i t e d  in  F a y  1982
S e p - O c t 1964 59 (107) G o l ’ ts e v  1968
A p r 1968 — 92 K e n y o n ,  u n p u b l .  d a t a ,  

c i t e d  i n  F a y  1982
S e p - O c t 1970 101 (184) G o l ’ ts e v  1972
S e p - O c t 1970 — 168 F e d o s e e v  1984
A p r 1972 — 124 K e n y o n  1972
S e p - O c t 1975 129 (235) G o l ’ t s e v  1976
S e p - O c t 1975 — 170 E s te s  a n d  G o l ’ t s e v  1984
A p r 1976 • 112 (204) F e d o s e e v  1981
S e p - O c t 1980 — 280 J o h n s o n  et al. 1982
S e p - O c t 1980 140 250 F e d o s e e v  1981, 1984
S e p - O c t 1980 — 246 F a y  et al. 1984a; 

G i lb e r t  1986
S e p - O c t 1985 155 234 G i lb e r t  1986

N'oth : Median values arc used for estimates that were reported 
as ranges adapted from Fay 1982. Total estimates in parentheses 
are extrapolated from the estimates fo r the Soviet zone, based 
on the estimates from the 1975 and 1980 ioint U.S.-Soviet surveys 
that about 4l)"o o f the population occurs in U.S. waters o f the 
Chukchi Sea in September and October and about 5°o occurs 
in Bristol Bay.

c o u n t e d  w a l r u s e s  o n l y  a l o n g  t h e  S o v i e t  c o a s t  i n  S e p ­
t e m b e r  a n d  O c t o b e r  a n d ,  a t le a s t i n i t ia l l y ,  a s s u m e d  t h a t  
t h e  n u m b e r  o f  w a l r u s e s  i n  t h e  U . S .  z o n e  a t  t h a t  t i m e  
w a s  i n s i g n i f i c a n t .  D u r i n g  e a c h  s u r v e y  t h e  S o v ie t s  h a v e  
b a s e d  a b o u t  6 0 %  o f  t h e i r  e s t i m a t e  o n  d i r e c t  c o u n t s  
f r o m  a e r i a l  p h o t o g r a p h s  o f  w a l r u s e s  o n  t h e  c o a s t a l  
h a u l o u t s .  ' r h e  r e m a i n d e r  o f  e a c h  e s t i m a t e  h a s  b e e n  
b a s e d  o n  s t r i p  s u r v e y s  o v e r  t h e  p a c k  ic e  in  t h e  w e s t e r n  
C h u k c h i  S e a .  T h u s ,  t h e  d i f f e r e n c e s  a m o n g  t h e  S o v ie t  
e s t im a t e s  c a n n o t  b e  a t t r i b u t e d  t o  i n c r e a s e d  s o p h i s t i c a ­
t i o n  o f  m e t h o d s  o r  e q u i p m e n t ,  o r  to  c h a n g e s  i n  t i m i n g  
o r  c o v e r a g e .  T h e i r  r e s u l t s ,  t h e r e f o r e ,  a t  le a s t  f o r  t h e  
S o v ie t  z o n e ,  a r e  m o r e  c o m p a r a b l e  t h a n  t h o s e  f r o m  t h e  
U . S .  s u r v e y s .  T h e  S o v ie t  r e s u l t s  i n d i c a t e  n e a r l y  a  t r i p ­
l i n g  o f  t h e  n u m b e r  o f  w a lr u s e s  i n  t h e  S o v ie t  z o n e  f r o m  
1 9 5 8  t o  a b o u t  1 9 7 5  a n d  a  le s s e r  i n c r e a s e  f r o m  1975  
t o  1 9 8 0  ( F i g .  2 ) .

A n  e x p o n e n t i a l  c u r v e  f i t t e d  to  t h e  e s t i m a t e s  f o r  t h e  
S o v i e t  z o n e  f r o m  1 9 5 8  to  1 9 7 5  is

N t  =  4 0 .2  e ° - 0 6 7 t

w i t h  t =  0  i n  1958. T h i s  c u r v e  i m p l i e s  a n  i n s t a n t a n e o u s  
g r o w t h  r a te  o f  0 .0 6 7  d u r i n g  t h a t  t i m e .  T h e  1980 s u r v e y  
e s t i m a t e  f o r  t h e  S o v i e t  z o n e  f a l l s  s i g n i f i c a n t l y  b e l o w  
t h a t  f o r  t h e  e x p o n e n t i a l  m o d e l ,  w h i c h  is  i n  a c c o r d  
w i t h  t h e  v i e w s  o f  F a y  et al. ( 1 9 8 4 a )  t h a t  p o p u l a t i o n  
g r o w t h  s lo w e d  a f t e r  1 9 7 5 .

I n  t h e  m o s t  r e c e n t  jo in t  U .S . - S o v i e t  s u r v e y ,  c o n d u c t ­
e d  i n  S e p t e m b e r  a n d  O c t o b e r  1 9 8 5 , t h e  e s t im a t e  f r o m  
t h e  U . S .  s u r v e y  i n  t h e  e a s t e r n  C h u k c h i  S e a  w a s  a b o u t  
8 0 %  o f  t h e  1 9 7 5  e s t i m a t e  a n d  6 5 %  o f  • h e  1 9 8 0  e s t i ­
m a t e  ( G i l b e r t ,  p e r s .  c o m m u n . ) .  T h e  h i n t  s u r v e y s  i n  
S e p t e m b e r  a n d  O c t o b e r  1975 a n d  1 9 8 0  i n d i c a t e d  . . j C i  
t i m e  t h a t  t h e  U . S .  e s t i m a t e  f r o m  t h e  e a s t e r n  C h u k c h i  
S e a  r e p r e s e n t e d  a b o u t  4 0 %  o f  t h e  t o t a l  e s t i m a t e d  
p o p u l a t i o n ,  w i t h  a n  a d d i t i o n a l  5 %  o c c u . r i n g  i n  B r is t o l  
B a y  ( F a y  et al. 1 9 8 4 a ;  G i i b e r t ,  p e r s .  c o m m u n . ) .  T h e  
d e c r e a s e  t h a t  is  s u g g e s t e d  b y  t h e  1 9 8 5  U . S .  s u r v e y  
c a n n o t  b e  e v a l u a t e d  m o r e  p r e c i s e l y  u n t i l  t h e  r e s u l t s  
f r o m  t h e  3 o v ie  p o r t i o n  a r e  a v a i l a b l e

A e r i a l  s u r v e y  is  t h e  b e s t  t o o l  c u r r e n t l y  a v a i l a b l e  f o r  
a s s e s s in g  t h e  s i z e  o f  t h e  P a c i f i c  w a l r u s  p o p u l a t i o n .  
L i k e  m a n y  o t h e r  m a r i n e  m a m m a l s ,  h o w e v e r ,  w a lr u s e s  
t e n d  t o  b e  p a t c h v  i n  d i s t r i b u t i o n ,  u n e q u a l l y  v i s i b l e  
{e.g., u n d e r w a t e r ,  a t  t h e  s u r f a c e ,  o n  l a n d ,  o n  ic e ) ,  a n d  
d i s t r i b u t e d  o v e r  v e r y  l a r g e  a r e a s  ( s e e  C h a p m a n  et al. 
[1 9 7 7 ] f o r  d i s c u s s i o n  o f  s a m p l i n g  t e c h n iq u e s ) .  C o n s e ­
q u e n t l y ,  s a m p l i n g  v a r ia n c e s  a n d  c o n f i d e n c e  i n t e r v a l s  
f o r  s t r i p  s u r v e y s  a r e  d i s c o u r a g i n g l y  l a r g e  ( E s t e s  a n d  
G i l b e r t  1978). B e c a u s e  t h e  S o v ie t s  b a s e  t h e i r  e s t im a t e s  
la r g e ly  o n  v is u a l  a n d  p h o t o g r a p h i c  c o u n t s ,  t h e  p r o b l e m  
o f  s a m p l i n g  v a r i a n c e  f o r  t h o s e  e s t i m a t e s  is  r e d u c e d ,  
b u t  t h e  S o v ie t s  h a v e  n o t  g i v e n  c o n f i d e n c e  l i m i t s  f o r  
t h e i r  t o ta l  e s t im a t e s .  A d v e r s e  w e a t h e r  f r e q u e n t l y  i n t e r ­
r u p t s  s u r v e y  o p e r a t io n s ,  t h u s  u p s e t t i n g  t h e  c o n t i n u i t y  
o f  c o v e r a g e  a n d  i n c r e a s in g  t h e  p r o b a b i l i t y  o f  c o u n t i n g
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i n d i v i d u a l  a n i m a l s  m o r e  t h a n  o n c c .  I n  a d d i t i o n ,  t h e  
e s t i m a t e  d e r i v e d  f r o m  e a c h  o f  t h e  a e r i a l  s u r v e y s  m a y  
h a v e  b e e n  v e r y  c o n s e r v a t i v e ,  b e c a u s e  n o n e  w a s  c o r ­
r e c t e d  f o r  t h e  a c t i v i t y  r h y t h m s  o f  w a l r u s e s  a n d  t h e  
p r o p o r t i o n  o f  a n i m a l s  u n d e r w a t e r  ( F a y  et al. 19 8 4 ft) . 
A  c o m p r e h e n s i v e  d i s c u s s i o n  o f  s a m p l i n g  p r o b l e m s  
a s s o c i a t e d  w i t h  t h e  w a l r u s  s u r v e y s  is  b e i n g  p r e p a r e d  
b y  G i l b e r t  ( p e r s .  c o m m u n . ) .

YEAR

F ig u re  2.—Estim ated size o f the Pacific w alrus popu la ­
tion , based on a shipboard survey in  1954 and aerial 
surveys from  1958 to 1985. Open circles represent estimates 
fo r the Soviet zone; solid circles represent estimates fo r the 
entire popula tion . Vertical bars represent confidence lim its 
reported by the investigators. Sources: (1 ) Fay 1957;
(2) N ik u lin , u n p u b l. data, cited in  Fedoseev 1962;
(3) and (4) Kenyon 1960a; (5 ) Fedoseev 1962; (6) K enyon, 
u np u b l. data, c ited  in  Fay 1982; (7) G o l’ tsev 1968; 
(8 ) K envon, u n p u b l. data, cited in  Fay 1982; (9) G o l’ tsev 
1972; (10) Kenyon 1972; (11) G o l’ tsev 1975; (12) Estes and 
G o l’ tsev 1984; (13 ) K rogm an  et al. 1979; (14 ) Fedoseev 
1984; (15) Johnson et al. 1982; (16) G ilb e rt 1986.

B e c a u s e  o f  t h e s e  s a m p l i n g  p r o b l e m s ,  i n t e r p r e t a t i o n  
o f  s u r v e y  r e s u l t s  h a s  b e e n  a  p e r s i s t e n t  p r o b l e m .  F o r  
e x a m p l e ,  t h e  t o t a l  i n i t i a l  e s t i m a t e  o f  2 7 0 ,0 0 0 - 2 9 0 ,0 0 0  
a n im a ls  i n  1980 ( J o h n s o n  et al. 1982) w a s  la t e r  a d j u s t e d  
to  a b o u t  2 5 0 ,0 0 0  ( F a y  et al. 1 9 8 4 a ;  F e d o s e e v  1 9 8 4 ; 
G i l b e r t ,  p e r s .  c o m m u n . ) .  N o n e t h e l e s s ,  a  d r a m a t i c  i n ­
c r e a s e  i n  t h e  s i z e  o f  t h e  w a l r u s  p o p u l a t i o n  u p  t o  1 9 8 0  
h a s  b e e n  i n d i c a t e d  b y  t h e  s u r v e y  r e s u l t s ,  a n d  h a s  a l s o  
b e e n  s u g g e s t e d  b y  e x p a n s i o n  o f  r a n g e ,  a s  n o t e d  a b o v e  
( s e e  a l s o  F a y  et al. 1 9 8 4 a , S e a s e  1 9 8 6 ). O t h e r  m e t h o d s  
t o  e s t i m a t e  p o p u l a t i o n  s i z e ,  s u c h  a s  m a r k - r e c a p t u r e ,  
h a v e  n o t  b e e n  u s e d .

Research Needs. —A d d i t i o n a l  r e s e a r c h  is  n e e d e d  to  
r e d u c e  t h e  s a m p l i n g  v a r i a n c e s  a n d  c o n f i d e n c e  l i m i t s

f o r  p o p u l a t i o n  e s t i m a t e s .  R a d i o t e l e m e t r y  c o u l d  h e l p  
t o  a n a l y z e  a c t i v i t y  p a t t e r n s  a n d  t o  c a l c u l a t e  t h e  p r o ­
p o r t i o n  o f  w a l r u s e s  t h a t  w o u l d  b e  u n d e r w a t e r ,  o u t  
o f  t h e  s u r v e y  a r e a ,  o r  o t h e r w i s e  u n c o u n t a b l e  d u r i n g  
a e r i a l  s u r v e y s .  R a d i o t e l e m e t r y  m a y  a l s o  i m p r o v e  o u r  
u n d e r s t a n d i n g  o f  w a l r u s  d i s t r i b u t i o n  i n  t h e  p a c k  ic e  in  
S e p t e m b e r  a n d  O c t o b e r ,  t h u s  a l l o w i n g  i m p r o v e m e n t  
o f  s u r v e y  d e s i g n  a n d  r e d u c t i o n  i n  s a m p l i n g  v a r ia n c e .  
I f  a  s u i t a b l e  t a g  o r  o t h e r  m a r k i n g  p r o c e d u r e  c o u l d  b e  
d e v e l o p e d  a n d  u s e d  t o  m a r k  a n i m a l s  w h i c h  c o u l d  b e  
r e c o v e r e d  i n  t h e  h a r v e s t s ,  a  m a r k - r c c a p t u r e  p r o g r a m  
m i g h t  b e  a t t e m p t e d  a s  a n  a l t e r n a t e  c e n s u s  m e t h o d .

A g e  C o m p o s i t i o n  a n d  S e x  R a t i o

I n  r e c e n t  y e a r s  s o m e  o f  t h e  E s k i m o  w a l r u s  h u n t e r s  
f r o m  S t .  L a w r e n c e  I s l a n d  r e p o r t e d  t h e i r  o b s e r v a t i o n s  
o f  a n  u n u s u a l l y  h i g h  p r o p o r t i o n  o f  a d u l t  w a l r u s e s  
w i t h  e x t r e m e l y  w o r n ,  b l u n t e d  t u s k s  ( F a y  et al. 1 9 8 8 ). 
T h e s e  o b s e r v a t i o n s  c o u l d  i n d i c a t e  a n  a b u n d a n c e  o f  
o l d  a n im a l s  i n  t h e  p o p u l a t i o n  b e c a u s e ,  a l t h o u g h  t u s k s  
g r o w  c o n t i n u o u s l y  d u r i n g  l i f e ,  t h e  r a t e s  o f  w e a r  a n d  
b r e a k a g e  e x c e e d  t h a t  o f  g r o w t h  f o r  o l d  a n i m a l s  ( F a y
1 9 8 2 ) . A  s h i f t  i n  t h e  a g e  s t r u c t u r e  o f  t h e  p o p u l a t i o n  
t o w a r d  o l d e r  a n i m a l s  is  a l s o  s u g g e s t e d  b y  a n  i n c r e a s e  
i n  t h e  m e a n  a g e  o f  f e m a l e s  i n  n o n s e l e c t i v e  s a m p l e s  
t a k e n  d u r i n g  U . S . - S o v i e t  r e s e a r c h  c r u is e s  i n  t h e  1960s, 
1 9 7 0 s , a n d  1 9 8 0 s  ( K r y l o v  1 9 6 5 , 1 9 6 8 ; F e d o s e e v  a n d  
G o l ’ t s e v  1 9 6 9 ; F a y  et al. 1 9 8 3 , 1 9 8 8 , u n p u b l .  d a t a ) .  
T h e  t r e n d  o f  i n c r e a s e d  m e a n  a g e  is  a l s o  a p p a r e n t  i n  
w a lr u s e s  d y i n g  o f  n a t u r a l  c a u s e s  o n  t h e  P u n u k  I s l a n d s  
d u r i n g  t h e  1 9 6 0 s  a n d  1 9 7 0 s  ( F a y  a n d  K e l l y  1 9 8 0 , F a y  
et al. 1 9 8 4 a )  a n d  i n  t h e  w a l r u s e s  h a r v e s t e d  b y  A l a s k a n  
N a t i v e s  f r o m  t h e  1 9 6 0 s  t o  t h e  1 9 8 0 s . A l t h o u g h  t h e  
d a t a  f r o m  t h e  P u n u k  n a t u r a l  m o r t a l i t y  a n d  t h e  N a t i v e  
h a r v e s t s  m a y  n o t  b e  r e p r e s e n t a t i v e  o f  t h e  p o p u l a t i o n  
a s  a  w h o l e ,  t h e  c h a n g e s  i n  t h e  h a r v e s t  s a m p l e s  c a n ­
n o t  b e  a t t r i b u t e d  e n t i r e l y  t o  t h e  s e l e c t i v e  b i a s e s  o f  
t h e  h u n t e r s  ( F a y  et al. 1 9 8 4 a ,  1 9 8 8 ; S e a s e  1 9 8 6 ) . ( S e e  
E x p l o i t a t i o n  f o r  a  m o r e  c o m p l e t e  d i s c u s s i o n  o f  t h e  
h a r v e s t  d a t a . )

A n  a d u l t  w a l r u s  s e x  r a t i o  o f  1 :1  w a s  a s s u m e d  u n t i l  
e s t i m a t e s  b y  F a y  (1 9 8 2 )  a n d  j u s t i f i c a t i o n  b a s e d  o n  
p o l y g y n y  ( F a y  1 9 8 2 ; F a y  et al. 1 9 8 4 6 )  s u g g e s t e d  a  
r a t i o  o f  a b o u t  1 m a l e  t o  3 f e m a l e s .  S i n c e  f e m a l e s  
m a t u r e  a t  a n  e a r l i e r  a g e  t h a n  m a le s ,  t h e  a d u l t  s e x  r a t io  
w o u l d  b e  u n b a l a n c e d  e v e n  i f  n a t u r a l  m o r t a l i t y  r a t e s  
w e r e  e q u a l  f o r  b o t h  s e x e s .  H i g h e r  m o r t a l i t y  r a t e s  f o r  
a d u l t  m a le s ,  e i t h e r  f r o m  e x p l o i t a t i o n  o r  n a t u r a l  c a u s e s ,  
w i l l  s k e w  t h e  a d u l t  s e x  r a t i o  e v e n  m o r e .

Research N e e d s . —A n a l y s i s  o f  p h o t o g r a p h s  o f  
h e r d s  w i l l  p r o b a b l y  p r o v i d e  i n f o r m a t i o n  a b o u t  c u r ­
r e n t  a g e  c o m p o s i t i o n ,  a s  w e l l  a s  r e l a t i v e  v a l u e s  f o r  
c o m p a r i s o n  o f  p a s t  a n d  p r e s e n t  v a l u e s .  D e t a i l e d  
i n f o r m a t i o n  o n  s e x  r a t i o  is  n e e d e d  f o r  c o m p u t e r  
m o d e l i n g  o f  p o p u l a t i o n  d y n a m i c s .  T h e  a c q u i s i t i o n
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o f  s e x  r a t i o  i n f o r m a t i o n  w i l l  r e q u i r e  c o o p e r a t i o n  
b e t w e e n  t h e  U n i t e d  S t a t e s  a n d  S o v i e t  U n i o n .

R e p r o d u c t i o n

M a t i n g  t a k e s  p l a c e  p r i m a r i l y  d u r i n g  J a n u a r y  a n d  
F e b r u a r y ,  w h e n  t h e  w a l r u s e s  a r e  c o n c e n t r a t e d  in  
t h e i r  w i n t e r i n g  a r e a . ,  i n  t h e  p a c k  ic e  o f  t h e  B e r i n g  
S e a .  I m p l a n t a t i o n  o f  t h e  b l a s t o c y s t  is  d e l a y e d  4 - 5  
m o n t h s ,  u n t i l  J u n e .  C a l v e s  a r e  b o r n  d u r i n g  t h e  n o r t h ­
w a r d  m i g r a t i o n  t h e  f o l l o w i n g  s p r i n g ,  m a i n l y  i n  M a y  
( B e l o p o l ’s k i  1 9 3 9 ; K r y l o v  1 9 6 9 ; F a y  1 9 8 1 , 1 9 8 2 ). 
F e m a l e  w a l r u s e s  o f t e n  g i v e  b i r t h  i n  i s o l a t i o n ,  b u t  
t y p i c a l l y  t h e y  c o n g r e g a t e  i n  la r g e ,  c o m p a c t  “ n u r s e r y  
h e r d s ”  a  d a y  o r  t w o  a f t e r  b i r t h  ( B u r n s  1 9 6 5 , 1 9 7 0 ). 
T h e  c o w - c a l f  b o n d  is  s t r o n g e r  i n  w a l r u s e s  t h a n  i n  
o t h e r  p i n n i p e d s ;  c o w s  a r e  e x t r e m e l y  p r o t e c t i v e  o f  
t h e i r  y o u n g .  C a l v e s  a r e  d e p e n d e n t  o n  t h e i r  m o t h e r ’ s  
m i l k  d u r i n g  t h e  f i r s t  y e a r  o f  l i f e  a n d  a r c  g r a d u a l l y  
w e a n e d  d u r i n g  t h e  s e c o n d  y e a r .  O t h e r  a d u l t  f e m a l e s  
m a y  f o s t e r  o r p h a n e d  c a l v e s ,  b u t  m o s t  o r p h a n e d  
c a l v e s  p r o b a b l y  p e r i s h .  Y o u n g  m a le s  u s u a l l y  r e m a i n  
w i t h  t h e  f e m a l e  h e r d s  f o r  2 - 5  y e a r s  a f t e r  w e a n i n g ,  
b e f o r e  j o i n i n g  t h e  a l l - m a l e  h e r d s ,  w h e r e a s  y o u n g  
f e m a l e s  r e m a i n  w i t h  t h e  h e r d s  o f  a d u l t  f e m a le s  ( F a y  
1 9 8 1 , 1 9 8 2 ) .

M a l e s  t y p i c a l l y  b e c o m e  r e p r o d u c t i v e l y  m a t u r e  a t  
t h e  a g e  o f  9  o r  10 y e a r s ,  b u t  t h e y  a r e  u s u a l l y  e x c l u d ­
e d  f r o m  b r e e d i n g  u n t i l  t h e y  a r e  a b o u t  15 y e a r s  o l d  
a n d  la r g e  e n o u g h  t o  c o m p e t e  s u c c e s s f u l l y  w i t h  o t h e r  
a d u l t  m a l e s  ( F a y  1 9 8 1 , 1 9 8 2 ) . B e c a u s e  w a l r u s e s  a r e  
p o l y g y n o u s ,  t h e r e  is  p o t e n t i a l l y  a  s u r p l u s  o f  m a le s ;  
h e n c e ,  a  h a r v e s t  t h a t  c o n s i s t s  p r e d o m i n a n t l y  o r  e x ­
c l u s i v e l y  o f  m a le s  w o u l d  n o t  h a v e  t h e  s a m e  i m p a c t  
o n  t h e  p o p u l a t i o n  a s  a  h a r v e s t  t h a t  r e m o v e d  la r g e  
n u m b e r s  o f  f e m a l e s .  T h e  p o t e n t i a l ,  l o n g - t e r m  e f f e c t s  
(e.g., t h r o u g h  c h a n g e s  i n  t h e  g e n e  p o o l )  o f  s e l e c t i v e  
m a l e  h a r v e s t s  h a v e  n o t  b e e n  e x a m i n e d .

S a m p l e s  c o l l e c t e d  d u r i n g  t h e  1 9 5 0 s , 1 9 6 0 s , a n d  
e a r l y  1 9 7 0 s , w h e n  t h e  p o p u l a t i o n  w a s  s t i l l  g r o w i n g  
r a p i d l y ,  i n d i c a t e d  t h a t  f e m a l e  w a l r u s e s  o v u l a t e  f o r  t h e  
f i r s t  t i m e  a t  a n  a g e  o f  4 - 8  y e a r s ,  w i t h  a  m e d i a n  a g e  
o f  a b o u t  6  y e a r s .  T h e  a g e  a t  f i r s t  b i r t h  w a s  a b o u t  8 
y e a r s  ( K r y l o v  1 9 6 6 , F a y  1 9 8 2 ) . M a x i m u m  f e c u n d i t y  
w a s  a t  9 —10 y e a r s ,  w i t h  a  d e c l i n e  i n  o l d e r  a g e  c la s s e s  
( F a y  1 9 8 2 , F a y  a n d  S t o k e r  1 9 8 2 a ) . T h e  a g e s  o f  f i r s t  
o v u l a t i o n  a n d  m a x i m u m  f e c u n d i t y  c a l c u l a t e d  a t  t h a t  
t i m e  p r o b a b l y  r e f l e c t  i d e a l  c o n d i t i o n s  f o r  r a p i d  g r o w t h  
a n d  m a t u r a t i o n  o f  i n d i v i d u a l  a n i m a l s .  M o r e  r e c e n t  
d a t a  s u g g e s t  t h a t  t h e  a g e  a t  f i r s t  b i r t h  h a s  s h i f t e d  u p ­
w a r d  b y  a b o u t  2 y e a r s  s i n c e  1975  ( F a y  et al. 1 9 8 8 ) . 
T h e  g r e a t e r  a g e  o f  f i r s t  b r e e d i n g  o b s e r v e d  s i n c e  1975  
is  p r o b a b l y  m o r e  r e p r e s e n t a t i v e  o f  a  p o p u l a t i o n  a t  o r  
n e a r  c a r r y i n g  c a p a c i t y .

T h e  r e c e n t  s a m p le s  h a v e  n o t  b e e n  e x a m i n e d  y e t  f o r  
a  c o r r e s p o n d i n g  s h i f t  i n  a g e  o f  m a x i m u m  f e c u n d i t y .  
H o w e v e r ,  s u c h  a  s h i f t  h a s  b e e n  s u g g e s t e d  b y  c h a n g e s

i n  t h e  m e a n  a g e s  o f  f e m a l e  w a l r u s e s  i n  t h e  A l a s k a n  
c a t c h e s .  I n  g e n e r a l ,  t h e  m e a n  a g e  o f  t h e  c a t c h e s  i n ­
c r e a s e d  f r o m  1960 to  1980. H u n t e r s  f r o m  S t .  L a w r e n c e  
I s la n d  p r e f e r e n t i a l l y  s e le c t  f e m a l e  w a lr u s e s  w i t h  c a lv e s  
( F a y  1 9 5 8 ; I y a ,  p e r s .  c o m m u n . ) ,  t h u s  t a k i n g  a  h i g h  
p r o p o r t i o n  o f  f e m a le s  f r o m  t h e  a g e  c la s s e s  w i t h  t h e  
h i g h e s t  m e a n  f e c u n d i t y .  M e a n  a g e s  o f  t h o s e  c a t c h e s  
r e m a i n e d  f a i r l y  c o n s t a n t  a t  S t .  L a w r e n c e  I s l a n d  u n t i l  
a b o u t  1 9 7 2 , w h e n  t h e y  a l s o  b e g a n  to  i n c r e a s e .  S i n c e  
h u n t e r  s e l e c t i o n  f o r  f e m a l e s  w i t h  c a l v e s  a p p a r e n t l y  
d i d  n o t  c h a n g e  i n  t h a t  t i m e  ( B u r n s  a n d  F a y ,  p e r s .  
c o m m u n . ) ,  a  s h i f t  i n  a g e - s p e c i f i c  f e c u n d i t y  o f  t h e  
f e m a le s  is  i m p l i e d  ( F a y  et al. 1 9 8 4 a , S e a s e  1 9 8 6 ) .

B e c a u s e  t h e  d u r a t i o n  o f  p r e g n a n c y  is  1 5 -1 6  m o n t h s ,  
t h e  i n t e r v a l s  b e t w e e n  s u c c e s s f u l  p a r t u r i t i o n s  f o r  a n y  
g i v e n  f e m a l e  c a n n o t  b e  le s s  t h a n  2  y e a r s .  B i e n n i a l  
b r e e d i n g  is  t y p i c a l  f o r  f e m a l e s  i n  t h e i r  r e p r o d u c t i v e  
p r i m e  ( 9 - 1 0  y e a r s ) ,  b u t  o l d e r  f e m a l e s  m a y  b r e e d  a t  
i n t e r v a l s  o f  3 ,  4 ,  o r  m o r e  y e a r s  ( K r y l o v  1 9 6 2 ) . F o r  
t h i s  r e a s o n  t h e  r e p r o d u c t i v e  p o t e n t i a l  o f  w a l r u s e s  is  
m u c h  lo w e r  t h a n  t h a t  o f  a n y  o t h e r  p i n n i p e d .  U s i n g  
s a m p l e s  c o l l e c t e d  f r o m  1 9 5 2  t o  1 9 7 6 , F a y  (1 9 8 2 )  
c a l c u l a t e d  a  m e a n  b i r t h  r a t e  o f  a b o u t  3 7 %  f o r  a d u l t  
f e m a l e s .  A s  n o t e d  a b o v e ,  t h e  P a c i f i c  w a l r u s  p o p u l a ­
t i o n  w a s  g r o w i n g  r a p i d l y  d u r i n g  m o s t  o f  t h a t  p e r i o d ;  
h e n c e  t h a t  b i r t h  r a t e  is  p r o b a b l y  h i g h e r  t h a n  i t  w o u l d  
b e  i n  e q u i l i b r i u m  c o n d i t i o n s  w i t h  t h e  p o p u l a t i o n  n e a r  
c a r r y i n g  c a p a c i t y .

R e c e n t  d a t a  s u g g e s t  t h a t  t h e  r e p r o d u c t i v e  r a t e  o f  
t h e  P a c i f i c  w a l r u s  p o p u l a t i o n  h a s  d e c r e a s e d  s l i g h t l y  
a n d  h a s  b e c o m e  e r r a t i c ,  a t  l e a s t  s i n c e  t h e  l a t e  1 9 7 0 s . 
C a l f  p r o d u c t i o n  w a s  e s p e c i a l l y  p o o r  i n  1 9 8 0 . S a m p le s  
o f  r e p r o d u c t i v e  o r g a n s  c o l l e c t e d  a t  G a m b e l l  a n d  
D i o m e d e  i n d i c a t e  t h e  e s t i m a t e d  b i r t h  r a t e  i n  1980  w a s  
a b o u t  1 5 % , t h e  lo w e s t  e v e r  r e c o r d e d  a n d  s i g n i f i c a n t l y  
lo w e r  t h a n  t h e  m e a n  r a t e  o f  3 7 %  c a l c u l a t e d  f r o m  
e a r l i e r  s a m p l e s  ( F a y  a n d  S t o k e r  1 9 8 2b, S e a s e  1 9 8 6 ). 
S i n c e  1 9 8 0 , b i r t h  r a t e s  h a v e  b e e n  e x t r e m e l y  v a r i a b l e  
a n d  g e n e r a l l y  lo w e r  t h a n  t h e y  w e r e  b e f o r e  ( F a y  et al. 
1 9 8 8 ) . S a m p l e s  o f  r e p r o d u c t i v e  o r g a n s  f r o m  a d u l t  
f e m a le s  c o l l e c t e d  i n  1 9 8 0  a n d  1 9 8 3  r e v e a l e d  a  h i g h e r  
f r e q u e n c y  o f  p r e n a t a l  m o r t a l i t y  t h a n  w a s  o b s e r v e d  i n  
o t h e r  y e a r s  ( F a y  et al. 1 9 8 3 ; F a y  a n d  K i b a l ’c h i c h ,  u n ­
p u b l .  d a t a ) .  S a m p l e s  c o l l e c t e d  b y  t h e  U . S .  F i s h  a n d  
W i l d l i f e  S e r v i c e  i n  19 8 5  h a v e  n o t  b e e n  a n a l y z e d  y e t .

A g e  o f  m a t u r a t i o n  a n d  b i r t h  r a t e  a r e  d e n s i t y -  
d e p e n d e n t  f o r  m a n y  s p e c i e s  o f  l a r g e  m a m m a l s ,  i n ­
c l u d i n g  s e v e r a l  s p e c i e s  o f  p i n n i p e d s  ( F o w l e r  et al. 
1 9 8 0 ) . E r r a t i c  p r e g n a n c y  r a t e s  a r e  a l s o  t y p i c a l  f o r  
p o p u l a t i o n s  o f  K - s e l e c t e d  s p e c i e s  t h a t  h a v e  c l o s e l y  
a p p r o a c h e d  o r  e x c e e d e d  t h e  c a r r y i n g  c a p a c i t y  ( F o w le r ,  
S i n i f f ,  p e r s .  c o m m u n . ) .  T h e  o b s e r v e d  r e p r o d u c t i v e  
p e r f o r m a n c e  o f  t h e  P a c i f i c  w a l r u s  p o p u l a t i o n  i s  c o n ­
s i s t e n t  w i t h  t h e  h y p o t h e s i s  t h a t  t h e  p o p u l a t i o n  is  a t  
o r  n e a r  t h e  c a r r y i n g  c a p a c i t y  o f  t h e  B e r i n g - C h u k c h i  
r e g i o n .
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Research Needs. — A d d i t i o n a l  r e s e a r c h  is  n e e d e d  
t o  d e t e r m i n e  t h e  c u r r e n t  r e p r o d u c t i v e  p a r a m e t e r s  o f  
P a c i f i c  w a l r u s e s .  F o r  e x a m p l e ,  u s i n g  d a t a  c o l l e c t e d  
p r i m a r i l y  a t  S t .  L a w r e n c e  I s l a n d ,  F a y  (1 9 8 2 )  c a l c u ­
la t e d  t h a t  t h e  i n t e r v a l  b e t w e e n  o v u l a t i o n s  in c r e a s e s  
w i t h  a g e ;  h e n c e  f e c u n d i t y  i s  m a x i m u m  a t  9 - 1 0  y e a r s  
o f  a g e  ( F a y  a n d  S t o k e r  1 9 8 2 a ) . R e e x a m i n a t i o n  o f  t h o s e  
d a t a  l e d  G i l b e r t  ( p e r s .  c o m m u n . )  t o  b e l i e v e  t h a t  t h e  
i n t e r v a l  b e t w e e n  o v u l a t i o n s  d o e s  n o t  i n c r e a s e  i n  o l d e r  
a g e  c la s s e s  a n d  t h a t  f e c u n d i t y  r e m a i n s  h i g h .  A s  F a y  
(1 9 8 2 )  p o i n t e d  o u t ,  h o w e v e r ,  b e c a u s e  o f  t h e  h u n t e r s ’ 
s e l e c t i v e  h a r v e s t i n g  o f  f e m a l e s  w i t h  c a l v e s ,  t h o s e  
s a m p l e s  a r e  p r i m a r i l y  f r o m  t h e  m o s t  p r o d u c t i v e  p o r ­
t i o n  o f  t h e  f e m a l e  p o p u l a t i o n  a n d  t h u s  m a y  n o t  b e  
r e p r e s e n t a t i v e  o f  t h e  p o p u l a t i o n  a t  l a r g e .

T h e  e x i s t i n g  d a t a  s e t s  n e e d  t o  b e  c a r e f u l l y  r e e x a m ­
i n e d  to  r e s o lv e  s u c h  d i f f e r e n c e s  i n  i n t e r p r e t a t i o n .  I n  
a d d i t i o n ,  r e c e n t  s a m p l e s  h a v e  s u g g e s t e d  t h a t  v a lu e s  
o f  s e v e r a l  r e p r o d u c t i v e  p a r a m e t e r s  h a v e  c h a n g e d  d u r ­
i n g  t h e  p a s t  5 - 1 0  y e a r s .  T h e  19 8 5  s a m p l e  n e e d s  to  
b e  a n a l y z e d  a n d  a d d i t i o n a l  n e w  d a t a  n e e d  t o  b e  c o l ­
l e c t e d  t o  q u a n t i f y  t h e  c h a n g e s  a s  p r e c i s e ly  a s  p o s s ib le .  
S u c h  i n f o r m a t i o n  is  c r u c i a l  f o r  p o p u l a t i o n  m o d e l i n g .

F o o d  Habits
W a l r u s e s  f e e d  a l m o s t  e x c l u s i v e l y  o n  b e n t h i c  i n ­

v e r t e b r a t e s .  V i b e  (1 9 5 0 )  a n d  F a y  (1 9 8 2 )  r e p o r t e d  t h a t  
w a l r u s e s  t y p i c a l l y  f e e d  i n  d e p t h s  o f  10 t o  5 0  m ,  w i t h  
a  m a x i m u m  d e p t h  o f  a b o u t  8 0  m .  A  g r e a t e r  m a x i m u m  
f e e d i n g  d e p t h  o f  115 m  w a s  r e c o r d e d  n e a r  S t .  M a t ­
t h e w  I s l a n d  i n  t h e  c e n t r a l  B e r i n g  S e a  i n  F e b r u a r y  
1 9 8 5  ( B u r n s  a n d  F a y ,  p e r s .  c o m m u n . ) ,  b u t  w a l r u s e s  
p r o b a b l y  c a n n o t  f e e d  e f f i c i e n t l y  a t  d e p t h s  m u c h  
g r e a t e r  t h a n  t h a t .

M o r e  t h a n  6 0  g e n e r a  o f  m a r i n e  o r g a n i s m s  f r o m  10 
p h y l a  h a v e  b e e n  i d e n t i f i e d  f r o m  s t o m a c h  c o n t e n t s .  
S e v e r a l  k i n d s  o f  b i v a l v e  m o l l u s c s  a p p e a r  t o  b e  t h e  
p r e f e r r e d  o r  m o s t  i m p o r t a n t  p r e y  ( F a y  1 9 8 2 ; F a y  a n d  
S t o k e r  1 9 8 2 a , f t ;  F a y  et al.. u n p u b l .  d a t a ) .  A v e r a g e  
d a i l y  f o o d  i n t a k e  o f  w a l r u s e s  i n  c a p t i v i t y  is  a t  le a s t  
5 - 7 %  o f  t h e  t o t a l  b o d y  w e i g h t  ( F a y  1 9 8 2 , G e h n r i c h  
1 9 8 4 ) . S o m e  w a l r u s e s ,  p r i m a r i l y  m a l e s ,  o c c a s i o n a l ­
l y  f e e d  o n  s e a l s .  P ie c e s  o f  r i n g e d  s e a ls  (Phoca hispida) , 
s p o t t e d  s e a l s  (Phoca largha) ,  a n d  b e a r d e d  s e a ls  
(Erignathus barbatus) h a v e  b e e n  f o u n d  i n  w a l r u s  
s t o m a c h s ,  s o m e t i m e s  i n  s u b s t a n t i a l  v o l u m e .  M o s t  s e a l-  
e a t i n g  i s  t h o u g h t  t o  b e  p r e d a t i o n ,  r a t h e r  t h a n  s c a v ­
e n g i n g  o n  c a r r i o n  ( L o w r y  a n d  F a y  1 9 8 4 ) .

F a y  et al. (1 9 7 7 )  o b s e r v e d  t h a t  s t o c k s  o f  b e n t h i c  
b i v a l v e s  w e r e  l o w  i n  a r e a s  w h e r e  l a r g e  n u m b e r s  o f  
w a l r u s e s  w e r e  f e e d i n g .  T h i s  le d  to  t h e  h y p o t h e s i s  t h a t  
m a x i m u m ,  o r  n e a r l y  m a x i m u m ,  u t i l i z a t i o n  o f  f o o d  
r e s o u r c e s  w a s  o c c u r r i n g  i n  t h o s e  l o c a t i o n s  a t  t h a t  t i m e .  
S o o n  a f t e r  t h a t ,  A l a s k a n  E s k i m o s  o b s e r v e d  t h a t  w a l ­
r u s e s  a p p a r e n t l y  w e r e  e a  i n g  d i f f e r e n t  f o o d s  t h a n  t h e y  
h a d  e a t e n  d u r i n g  p r e v i c  u s  y e a r s .  S t o m a c h  s a m p l e s

c o l l e c t e d  d u r i n g  t h e  s p r i n g  h a r v e s t s  a t  G a m b e l l ,  
S a v o o n g a ,  a n d  D i o m e d e  i n  1 9 8 0  a n d  1982  c o n f i r m e d  
a  d e c r e a s e  i n  t h e  p r o p o r t i o n  o f  b i v a l v e s  a n d  a  c o r ­
r e s p o n d i n g  i n c r e a s e  i n  t h e  p r o p o r t i o n  o f  f i s h e s  a n d  
o t h e r  a l t e r n a t i v e  p r e y .  S i z e s  o f  i n d i v i d u a l  p r e y  w e r e  
a p p r o x i m a t e l y  5 0 %  s m a l l e r  t h a n  t h e y  w e r e  b e f o r e  
1 9 8 0  ( F a y  a n d  S t o k e r  1 9 8 2 a , ft) . I n  a d d i t i o n ,  t h o s e  
s a m p le s  s u g g e s t e d  t h a t  m a le  a n d  f e m a le  w a lr u s e s  w e r e  
c o n s u m i n g  s i m i l a r  s i z e s  a n d  s p e c ie s  o f  b i v a l v e s .  P r i o r  
to  1 9 8 0 , m a l e s  a n d  f e m a l e s  h a d  c o n s u m e d  b i v a l v e s  
o f  d i f f e r e n t  s p e c i e s  a n d  s i z e  r a n g e s  ( F a y  a n d  S t o k e r  
1 9 8 2 a ,6 ;  F a y  et al. 1 9 8 4 a) . T h e  1980 a n d  1982  s t o m ­
a c h  s a m p le s  a l s o  c o n t a i n e d  g r e a t e r  q u a n t i t i e s  o f  g r a v e l  
a n d  s e d i m e n t s  t h a n  h a d  b e e n  o b s e r v e d  p r e v i o u s l y .  
P r e s u m a b l y ,  w a l r u s e s  i n g e s t  s m a l l  q u a n t i t i e s  o f  s e d i ­
m e n t s  a l o n g  w i t h  p r e y ,  a n d  t h e y  p r o b a b l y  i n g e s t  m o r e  
s e d im e n t s  w i t h  s o f t - b o d i e d  e p i f a u n a l  o r g a n i s m s  t h a n  
w i t h  t h e  p r e f e r r e d  b i v a l v e s .  I n c r e a s e d  a m o u n t s  o f  
s e d im e n t s  i n  s t o m a c h s  c o u l d  r e s u l t  f r o m  t h e  in c r e a s e d  
c o n s u m p t i o n  o f  n o n - b i v a l v e  p r e y  o r  t h e  s h i f t  t o  s m a l l ­
e r  o r g a n i s m s ,  p o s s i b l y  s u g g e s t i n g  t h a t  w a l r u s e s  a r e  
w o r k i n g  h a r d e r  t o  f i n d  t h e  n e c e s s a r y  q u a n t i t i e s  o f  
f o o d  ( F a y  a n d  S t o k e r  1 9 8 2 a ,  6 ) .

Research Needs. — W a l r u s e s  a r e  s e l e c t i v e  f e e d e r s ,  
b u t  t h e  k i n d s  a n d  s i z e s  o f  p r e y  m a y  v a r y  c o n s i d e r a b l y  
a m o n g  a g e  c l a s s e s ,  s e x e s ,  a n d  l o c a t i o n s  ( F a y  1 9 8 2 ) . 
I n  a d d i t i o n ,  r a t e s  o f  f o o d  i n t a k e  m a y  v a r y  d u r i n g  t h e  
y e a r . ,  W a l r u s e s  r e a r e d  i n  c a p t i v i t y  s h o w  t h e  h i g h e s t  
f o o d  i n t a k e  i n  a u t u m n  a n d  lo w e s t  i n  m i d w i n t e r ,  d u r ­
i n g  t h e  b r e e d i n g  s e a s o n  ( G e h n r i c h  1 9 8 4 ) . T h e  q u a n ­
t i t y  o f  f o o d  i n  s t o m a c h s  a n d  t h e  o v e r a l l  c o n d i t i o n  o f  
d i g e s t i v e  t r a c t s  f r o m  s a m p l e s  o f  w a l r u s e s  c o l l e c t e d  i n  
t h e  B e r i n g  a n d  C h u k c h i  s e a s  c o n f i r m  t h a t  f e e d i n g  
a c t i v i t y  i s  l o w e s t  i n  m i d w i n t e r  b u t  a u t u m n  s a m p l e s  
a r e  t o o  f e w  f o r  s p e c u la t i o n  ( F a y  et al. 1 9 8 4 a ) . D e t a i l e d  
s t a t i s t i c a l  a n a ly s i s  o f  t h e  a v a i la b le  s a m p le s  is  n e c e s s a r y  
t o  q u a l i f y  a n d  q u a n t i f y  t h e  s u s p e c t e d  d i f f e r e n c e s  i n  
d i e t  b e t w e e n  s e x e s ,  a g e  c la s s e s ,  a n d  l o c a t i o n s ,  a s  w e l l  
a s  t o  c l a r i f y  t h e  p r o b a b i l i t y  t h a t  c h a n g e s  t o o k  p l a c e  
d u r i n g  t h e  l a t e  1 9 7 0 s  a n d  1 9 8 0 s . T h o s e  a n a l y s e s  m a y  
a l s o  a d d  t o  o u r  u n d e r s t a n d i n g  o f  t h e  s e a s o n a l  a s p e c t s  
o f  f e e d i n g  b y  w a l r u s e s ,  p o s s i b l y  a l l o w i n g  i d e n t i f i c a ­
t i o n  o f  c r i t i c a l  f e e d i n g  a r e a s .

W a l r u s e s  a p p e a r  to  h a v e  a  s t r u c t u r i n g  e f f e c t  o n  t h e  
b e n t h i c  f a u n a  b y  s e l e c t i v e l y  f e e d i n g  o n  t h e  m a t u r e  
a g e  c la s s e s  o f  a  f e w  s p e c i e s ,  e s p e c i a l l y  o f  t h e  la r g e r  
b iv a lv e  m o l l u s c s  ( V i b e  1 9 5 0 ; F a y  a n d  S t o k e r  1 9 8 2 a ,f t) . 
I n t e n s i v e  f e e d i n g  b y  w a l r u s e s  c o u l d  d i r e c t l y  r e d u c e  
o r  l i m i t  p o p u l a t i o n s  o f  t h o s e  lo n g - l i v e d ,  s lo w - m a t u r i n g  
b iv a lv e s  ( F a y  el al. 1 9 7 7 ; F e d e r ,  p e r s .  c o m m u n . ) .  F o r ­
a g i n g  b y  w a l r u s e s  a l s o  c a u s e s  m a s s i v e  p e r t u r b a t i o n  
o f  t h e  b e n t h i c  s e d i m e n t s ;  t h i s  p e r t u r b a t i o n  r e le a s e s  
n u t r i e n t s  t h a t  m a y  b e  b e n e f i c i a l  t o  o t h e r  o r g a n i s m s ,  
b u t  i t  a l s o  m a y  h a v e  a  d i s r u p t i v e  e f f e c t  b y  i n t e r f e r ­
i n g  w i t h  c o l o n i z a t i o n  b y  in v e r t e b r a t e  la r v a e  ( R a y  1 9 7 3 , 
F a y  et al. 1 9 7 7 , O l i v e r  et al. 1 9 8 3 ) . T h e  r e l a t i o n s h i p
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b e t w e e n  w a l r u s e s  a n d  t h e  b e n t h i c  i n v e r t e b r a t e  c o m ­
m u n i t i e s  a p p e a r s  t o  b e  c o m p l e x  a n d  is  n o t  w e l l  
u n d e r s ' o o d .  I f  c h a n g e  is  i n d i c a t e d  b y  w a l r u s  s t o m a c h  
c o n t e n t s ,  t h e n  la r g e r  c h a n g e s  c o u l d  b e  e x p e c t e d  in  
t h e  s t r u c t u r e  a n d  s u c c e s s io n a l  s t a g e s  o f  b e n t h i c  c o m ­
m u n i t i e s  i n  t h e  B e r i n g - C h u k c h i  r e g i o n ,  d u e  t o  s e le c -  
d v e  f e e d i n g  b y  w a lr u s e s .  T h r e e  la r g e ,  c o m p a r a b l e  d a t a  
s e t s  e x i s t  f o r  b e n t h i c  c o m m u n i t i e s  w i t h i n  t h e  w a l r u s  
r a n g e  i n  t h e  B e r i n g  S e a  f r o m  1 9 7 0  to  1 9 8 6 , a n d  p r e ­
l i m i n a r y  a n a l y s i s  o f  t h e s e  i n d i c a t e s  m a j o r  c h a n g e  
( F e d e r ,  p e r s .  c o m m u n . ) .  A  f u l l  a n a l y s i s  is  p l a n n e d  
i f  f u n d i n g  f o r  i t  c a n  b e  o b t a i n e d  ( F e d e r  a n d  F a y ,  p e r s .  
c o m m u n . ) .

Potential Conflicts with Development Activities.— 
D e p l e t i o n  o f  f o o d  r e s o u r c e s  b y  f i s h e r i e s  is  n o t  c o n ­
s id e r e d  a  p r o b l e m  a t  t h i s  t im e .  D e v e l o p m e n t  o f  a  c l a m  
f i s h e r y  i n  B r i s t o l  B a y  c o u l d  h a v e  h a d  a  s e v e r e  i m ­
p a c t  o n  t h e  m a l e  w a l r u s e s  t h a t  s p e n d  t h e  s u m m e r  i n  
t h e  b a y  ( F a y  a n d  L o w r y  1 9 8 1 ) , b u t  d e v e l o p m e n t  o f  
t h a t  f i s h e r y  a p p e a r s  t o  b e  u n l i k e l y  i n  t h e  n e a r  f u t u r e .  
T r a w l  f i s h e r i e s  p r e s e n t  a  p o t e n t i a l  t h r e a t  t o  w a l r u s  
f o o d  r e s o u r c e s  t h r o u g h  d i s r u p t i o n  o f  b e n t h i c  c o m ­
m u n i t i e s .  M o s t  t r a w l  f i s h e r i e s  h a v e  o c c u r r e d  a l o n g  
t h e  s h e l f  b r e a k ,  b e y o n d  t h e  r a n g e  o f  w a l r u s e s  ( F a y ,  
p e r s .  c o m m u n . ) .  D e t a i l e d  a n a l y s i s  o f  f o o d  h a b i t s ,  a s  
o u t l i n e d  a b o v e ,  m a y  i d e n t i f y  c r i t i c a l  f e e d in g  a r e a s  t h a t  
s h o u l d  b e  m o n i t o r e d  fo r ,  a n d  p e r h a p s  p r o t e c t e d  f r o m ,  
p o t e n t i a l  d a m a g e  f r o m  f i s h e r i e s .

A s  n o t e d  a b o v e ,  a l l  o f  t h e  p r o p o s e d  o f f s h o r e  o i l  le a s e  
a r e a s  o n  t h e  B e r i n g - C h u k c h i  s h e l f  l i e  w i t h i n  t h e  r a n g e  
o f  t h e  P a c i f i c  w a l r u s .  C o n t a m i n a t i o n  f r o m  o i l  s p i l l s ,  
d r i l l i n g  m u d s ,  a n d  o t h e r  s o u r c e s  c o u l d  h a v e  l o n g ­
t e r m  a d v e r s e  e f f e c t s  o n  w a l r u s  b e n t h i c  f o o d  r e s o u r c e s  
b y  k i l l i n g  b e n t h i c  i n v e r t e b r a t e s  d i r e c t l y ,  a l t e r i n g  
s p e c ie s  c o m p o s i t i o n ,  l o w e r in g  p r o d u c t i v i t y ,  o r  s lo w in g  
g r o w t h  r a t e s  ( H a n s e n  1 9 8 5 ) .

B l u b b e r  T h i c k n e s s  a n d  P h y s i c a l  C o n d i t i o n

B l u b b e r  t h i c k n e s s  h a s  b e e n  u s e d  a s  a  g e n e r a l  i n ­
d e x  o f  b o d y  c o n d i t i o n  i n  s e v e r a l  s p e c ie s  o f  p i n n i p e d s ,  
i n c l u d i n g  w a l r u s e s  ( M c L a r e n  1 9 5 8 , P i t c h e r  a n d  
C a l k i n s  1 9 7 9 , F a y  1 9 8 2 , F a y  et al. 1 9 8 4 a ) . A g e ,  s e x ,  
t i m e  o f  y e a r ,  a n d  r e p r o d u c t i v e  c o n d i t i o n  c a n  c o n f o u n d  
c o m p a r i s o n  o f  s a m p l e s  ( M c L a r e n  a n d  S m i t h  1 9 8 5 ) , 
b u t  i f  t h e  c o n t r a s t  is  g r e a t  e n o u g h ,  e v e n  t h o s e  f a c ­
t o r s  m a y  n o t  m a s k  i t  ( S e a s e  1 9 8 6 ) . A d u l t  m a l e  P a c i f i c  
w a l r u s e s  (1 0  o r  m o r e  y e a r s  o f  a g e )  a n d  a d u l t  f e m a le s  
(6  o r  m o r e  y e a r s  o l d  a n d  d i v i s i b l e  i n t o  t h o s e  a t  o r  n e a r  
f u l l - t e r m  p r e g n a n c y  a n d  t h o s e  n o t  a t  o r  n e a r  f u l l - t e r m  
p r e g n a n c y )  w e r e  a l l  f o u n d  t o  b e  s i g n i f i c a n t l y  l e a n e r  
i n  1 9 8 0  a n d  1981 t h a n  t h e y  h a d  b e e n  e a r l i e r  ( F a y  et 
al. 1 9 8 8 ) . O n l y  s a m p l e s  f r o m  F e b r u a r y  t o  J u n e  w e r e  
i n c l u d e d  i n  t h a t  a n a l y s i s  to  r e d u c e  t h e  i m p a c t  o f  
ce a s o n a l  v a r i a t i o n .  F u r t h e r m o r e ,  t h o s e  s a m p l e d  i n  
1985 w e r e  s i g n i f i c a n t l y  l e a n e r  t h a n  t h e  1980  a n d  1981 
s a m p l e s ,  w h i c h  i n d i c a t e s  t h a t  t h e  w a l r u s e s  a r e  s t i l l

n o t  e a t i n g  a s  n u t r i t i o u s  a  d i e t  a s  t h e y  w e r e  i n  t h e  1 9 6 0 s 
t o  e a r l y  1 9 7 0 s  o r  a r e  e x p e n d i n g  m o r e  e n e r g y  t h a n  
b e f o r e .  R e d u c e d  n u t r i t i o n a l  i n t a k e  c o u l d  b e  a f f e c t i n g  
t h e i r  g r o w t h  a n d  r e p r o d u c t i o n .

T h e  a v a i l a b l e  d a t a  s e t s  h a v e  n o t  b e e n  e x a m i n e d  y e t  
f o r  s h i f t s  i n  g r o w t h  r a t e ,  b u t  s o m e  o f  t h e  r e p r o d u c ­
t i v e  d a t a  s h o w  t h a t  t h e  a g e  a t  f i r s t  p a r t u r i t i o n  h a s  b e e n  
i n c r e a s i n g  i n  r e c e n t  y e a r s  ( F a y  et al. 1 9 8 8 ) . A g e  o f  
s e x u a l  m a t u r a t i o n  is  h i g h l y  c o r r e l a t e d  w i t h  g r o w t h  
r a t e  f o r  s e v e r a l  s p e c i e s  o f  l a r g e  m a m m a l s ,  i n c l u d i n g  
m a r i n e  m a m m a l s  ( L a w s  1 9 5 6 , 1 9 8 1 ; F o w l e r  et al. 
1 9 8 0 ) ; h e n c e  i n c r e a s e s  i n  a g e  o f  m a t u r a t i o n  a r e  i n ­
d i c a t i v e  o f  r e d u c e d  g r o w t h  o f  i n d i v i d u a l s  i n  t h e  
p o p u l a t i o n .

Research Needs. — A d d i t i o n a l  r e s e a r c h  is  n e e d e d  
to  a n a l y z e  g r o w t h  a n d  r e p r o d u c t i v e  d a t a  s e t s ,  a n d  
m o n i t o r i n g  o f  b l u b b e r  t h i c k n e s s  s h o u l d  c o n t i n u e .  
C o m b i n e d ,  t h e s e  d a t a  s e t s  m a y  h e l p  t o  d e t e r m i n e  t h e  
p h y s i c a l  c o n d i t i o n  o f  t h e  w a l r u s  p o p u l a t i o n .  B e c a u s e  
o f  p o t e n t i a l l y  l a r g e  o b s e r v e r  v a r i a b i l i t y  i n  m e a s u r e ­
m e n t  o f  b l u b b e r  t h i c k n e s s ,  t h e s e  d a t a  s h o u l d  b e  c o l ­
l e c t e d  o n l y  b y  e x p e r i e n c e d  o b s e r v e r s .

M o r t a l i t y

M o r t a l i t y  o f  e x p l o i t e d  a n i m a l s  i s  t y p i c a l l y  d i v i d e d  
i n t o  t w o  c a t e g o r ie s ,  m o r t a l i t y  d u e  t o  h u m a n  a c t i v i t y  
a n d  n a t u r a l  m o r t a l i t y .  A s  u s e d  i n  t h i s  r e p o r t ,  m o r t a l ­
i t y  d u e  t o  h u m a n  a c t i v i t y  i n c l u d e s  d i r e c t  e x p l o i t a t i o n  
a s  w e l l  a s  i n d i r e c t  e f f e c t s ,  s u c h  a s  h a b i t a t  m o d i f i c a t i o n  
o r  d e p l e t i o n  o f  f o o d  r e s o u r c e s  b y  f i s h e r i e s .  “ N a t u r a l ”  
m o r t a l i t y  i n c l u d e s  m o r t a l i t y  f r o m  a l l  c a u s e s  o t h e r  t h a n  
h u m a n ,  i n c l u d i n g  p r e d a t i o n ,  p a r a s i t i s m ,  a n d  d is e a s e .

Mortality Due to Human Activity. — M o r t a l i t y  o f  
P a c i f i c  w a l r u s e s  d u e  t o  d i r e c t  d i s t u r b a n c e ,  a l t e r a t i o n  
o f  h a b i t a t ,  d e p l e t i o n  o f  f o o d  r e s o u r c e s  b y  f i s h e r i e s ,  
o r  i n c i d e n t a l  c a t c h  b y  f i s h e r i e s  i s  t h o u g h t  t o  b e  n e a r  
z e r o  a t  t h i s  t i m e .  T h e  p o t e n t i a l  i m p a c t s  o f  f i s h e r i e s  
a n d  o i l  d e v e l o p m e n t  a r e  d i s c u s s e d  a b o v e  ( s e e  D i s t r i ­
b u t i o n ,  F o o d  H a b i t s ) .

M a s s  m o r t a l i t y  o f  c a l v e s  a n d  a b o r t i o n  o f  f e t u s e s  d u e  
to  t r a m p l i n g  d u r i n g  a n  a i r c r a f t - i n d u c e d  s t a m p e d e  
h a v e  b e e n  o b s e r v e d  o n c e  i n  t h e  S o v i e t  s e c t o r  ( T o m i l i n  
a n d  K i b a l ’c h i c h  1 9 7 5 ) . T h e  p r i n c i p a l  m o r t a l i t y  d u e  
t o  h u m a n  a c t i v i t y  is  t h e  a n n u a l  h a r v e s t  b y  N a t i v e s  
o f  t h e  B e r i n g - C h u k c h i  r e g i o n ,  a n d ,  a t  p r e s e n t ,  b y  
S o v i e t  s e a l i n g  v e s s e l s .  T h e s e  h a r v e s t s  a p p e a r  t o  b e  
t h e  m o s t  s i g n i f i c a n t  s o u r c e  o f  m o r t a l i t y  a f f e c t i n g  t h e  
p o p u l a t i o n  ( F a y  1 9 8 2 ) . T h e  h i s t o r i c a l  a n d  c u r r e n t  
e x p l o i t a t i o n  o f  w a l r u s e s  is  d i s c u s s e d  b e l o w  ( s e e  
E x p l o i t a t i o n ) .

Natural Mortality. — F a y  ( 1 9 8 2 )  s u m m a r i z e d  t h e  
k n o w n  m a j o r  s o u r c e s  o f  n a t u r a l  m o r t a l i t y .  F o r  c a l v e s ,  
t h e s e  s o u r c e s  i n c l u d e  t r a u m a  f r o m  t r a m p l i n g ,  a b a n ­
d o n m e n t ,  p r e d a t i o n  b y  p o l a r  b e a r s ,  a n d  p o s s i b l y  
h y p o t h e r m i a .  F o r  a l l  a g e  c la s s e s ,  s o u r c e s  o f  m o r t a l i t y ’


