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17.0 ANNOTATED BIBLIOGRAPHY 

Seven hundred twenty documents are annotated in this reference 
list. Most references deal directly with foods, distribution, density, 
and population status o£ Bering Sea marine mammals. For some species, 
little or no work has been done in the Bering Sea, and references to 
work done in other areas are included for analogy and comparison. Much 
of the work on food requirements and metabolic and reproductive physi
ology has been done with captive animals~ For some species (e.g., 
northern fur seal), there is a great deal of literature; the papers 
included for these species summarize current understanding of pertinent 
information. 

The citatio~ style and format follow the Council of Biology Editor~ 
Style Manual, 3rd edition. References are arran~ed alphabetically by 
the author's surname. Multiple authors are alphabetized by first 
author's surname, then by second author's surname, and so on. However~ 
references by Braham et al~ are arranged by yeai~ then alphabetically 
by subsequent author(s). 

Titles of periodicals are abbreviated as in Serial Sources for the 
Bioais Data Base (BioSciences Information Service). Place names are 
spelled according to the ~ational Geographic Atlas of the Wor~~j 4th 
edition. 

The ori~inal titles of the Russian-language papers cited have been 
transliterated into Roman characters from the Cyrillic, In a few 
cases, the original Russian title or translation information could 
not be obtained; in such cases, the source of the English version is 
noted. Citation format for translated papers follows Severinghaus 
(1979). 

Some references ~ere received too late to be annotated for this 
report, and only the citation is included. 
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17.1 Annotated Citations 

Akimushkin, I. I. 1955. 0 kharakteria pitaniia kashalota (On the 
food characteristics of the sperm whale). Doklady Akad. Nauk, 
sSSR 101(6):1139-1140. (Trans!. by K. Coyle, Univ. Alaska, 
Fairbanks, 1982, 4 pp.) 

Stomachs of 360 sperm whales collected off the Kurile Islands in 
1955 contained squid beaks that were all very sirnilar in size. At 
some stage in their life cycle, squids and pelagic octopods 
aggregate into very large groups. Sperm whales then feed on these 
groups; 28,000 similarly sized beaks were found in one whale's 
stomach. 

Alaska Maritime National Wildlife Refuge. 1981. Results of a bird 
and mammal survey in the central Aleutian Islands, summer 1980. 
Unpubl. rep., Aleutian Islands Unit. 189 pp. 

Totals of 24,277 sea lions, 1,956 harbor seals, 815 sea otters, 
and 6 fur seals were seen on coastline surveys. Two dead, beached 
whales were found, a Baird's beaked whale on Buldir Island and a 
Cuvier's beaked whale on Nizki Island. 'Minke, killer, and pilot 
whales and Dall 's and harbor porpoises were seen offshore of the 
central Aleutians. 

Allen, K. R. and T. D. Smith. 1978. A note on the relation between 
pregnancy rate, age at maturity and adult and juvenile 100rtality 
rates. Rep. Int. Whaling Comm. 28:477-478, T22 (revised). 

An equation is given that balances recruitment and 100rtality in a 
theoretical population in which the onset of sexual maturity is 
spread over several age groups. 

Ames, J. A. and G. v. Morejohn. 1980. Evidence of white shark, 
Carcharodon carcharias, attacks on sea otters, Enhydra lutris. 
Calif. Fish Game 66:196-209. 

Partial Authors' Abstract: "From 1968 through 1979 all verified 
dead sea otters, Enhydra lutris, reported to the California Depart
ment of Fish and Game have been recorded and often collected. 
Approximately 15% of the carcasses exhibited lacerations • 
• • • since 1974, white shark tooth fragments have been removed 
from 13 dead sea otters in California (a 14th in the State of 
washington) and other indisputable evidence of white shark bites 
has been found in several additional carcasses. Using 
criteria derived from confirmed shark bitten carcasses, we now 
speculate that a minimum of 9%, and perhaps 15% or llJ)re, of the 
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657 dead sea otters recorded in California through this period 
were killed by white shark bites. . . . 

Andersen~ K. P. and E. Ursin. 1977. A multispecies extension to the 
Beverton and Holt theory of fishing, with accounts of phosphorus 
circulation and primary production. M.edd. Dan. Fisk. Havunders. 
7:319-435. 

Authors' Abstract: "Interaction between species in a marine 
ecosystem is described by the expressions for food consumption 
and grazing ODrtality which are consistent with each other and 
with the Beverton and Holt IIPdel of the population dynamics of 
individual species. A ODdel of primary production is introduced 
in order to make possible an account of nutrient circulation (as 
exemplified by phosphorus) within and nutrient flow through the 
system. It is demonstrated in an application to North Sea fisher
ies that recent changes in total yield can be described in some 
detail under the terms of the model as a function of fishing 
mortality alone. The composition of the North Sea fauna in the 
virgin state is discussed and also the conditions under -which 
total yield could be increased above the 1970 leveL" 

Antonelis, G. A., Jr., S. Leatherwood, L. H. Cornell, and J. G. Antrim. 
1981. Activity cycle and food selection of captive sea otters. 
Murrelet 62:6-9. 

Authors' Summary: "Captive California sea otters were presented 
food items in a simulated natural environment and their ad libitum 
feeding period and activity cycles monitored for 17 hours. The 
otters displayed distinct feeding patterns influenced by available 
food items and dominance among individuals. The animals consumed 
arthropods, urchins, bivalves, and gastropods in that order. 
Night feeding was observed. Feeding was accompanied by grooming, 
followed by grooming and resting." 

Arsen'ev, V. A. 1927. (The Pacific walrus). Knizhnoe Delo: 
Khabarovsk-Vladivostok. 40 pp. In Russian. (Transl. by F. H. 
and B. A. Fay, Univ. Alaska, Fairbanks, 1980, 25 pp.) 

This general natural history of walruses describes their behavior, 
enemies, distribution, reproduction, and food. Hunting methods, 
harvest levels, and Native use of walruses are included. Walruses 
eat primarily mollusks, including Saxicava arctica and s. nugosa, 
Mya sp., and Buccinum sp. 

Arsen'ev, V. A. 1941. Pitaniye polosatogo tyulenya (Feeding of the 
ribbon seal). Izv. TINRO 20:121-127. In Russian. (Transl. by 
J. J. Burns, Alaska Dep. Fish and Game, Fairbanks, 8 pp.) 
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Between 25 April and 19 June 1939, stomachs from 398 ribbon seals 
from the southwest part of the Sea of Okhotsk were examined; 82.9% 
were empty. The major prey item was pollock, although cephalopods 
were also important in the first half of May. About half of the 
stomachs which contained food were from molting seals. 

Arsen'ev, V. A. 1971. Vozrastno-polovi sostav morskikh kotikov, 
zimuyushchikh v zapadno! chasti Tikhogo Okeana (Sex and age compo
sition of marine fur seals wintering in the western Pacific Ocean). 
Tr. VNIRO 80 and Izv. TINRO 82:25-43. In Russian. (Trans!. by 
Trans!. Bur., Foreign Languages Div., Dep. Sec. State, Ottawa, 
Ont., Canada, Fish. Res. Board Can. Transl. Ser. No. 2567, 1973, 
21 pp.) 

From 1958 through 1968, 2,979 fur seals were taken off the coast 
of Japan from December throu~h June. Females predominated (1 ,975 
65%), and unst of the 1,004 (34%) males were immature. One- anrl 
two-year-old females were very rarely taken. By spring, most of 
the adults had migrated north to the breeding grounds, and young 
males made up a larger percentage of the kilL Fur seals off 
Japan do not appear to form distinct ~roups by sex: and/or age 
classes. 

>\rsen'ev, V. A. 1972. (On maximum sustainable yield of fur seals on 
the Commander Islands). VNIRO (no publ. data). In Russian. 
(Translator unknown, in files, NMML, NMFS, NOAA, 8 pp.) 

Determination of the level of harvest allowable for maximum sus
tainable yield of the Commander Island fur seals was not possible. 
Fur seal herds on the Commanders were censused from 1964 through 
1971. The number of pups born on the Commanders fluctuated from 
a low of 54,520 in 1967 to a high of 66,494 in 1971. The number 
of bulls decreased from a high of 5,793 in 1965 to a low of 2,551 
in 1971. 

Arsen'ev, V. A. and K. I. Panin, eds. 1968. Lastonogie severnoi 
chasti Tikhogo Okeana (Pinnipeds of the North Pacific). Tr. 
VNIRO 68 and Izv. TINRO 62. In Russian. (Transl. by Israel 
Program Sci. Trans!., 1971, NTIS No. TT 70-54020, 274 pp.) 

This collection of papers includes works on stocks of Bering Sea 
pinnipeds and their suitability for hunting, as well as articles 
on biology and unrphology of pinnipeds. Species included are: 
northern fur seal (16 papers), sea otter (1), walrus (2), bearded 
seal (1), anrl phocid seals (4). 
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Ashwell-Ericksont S. 1981. The energy cost of free existence for 
Bering Sea harbor and spotted seals. Ph.D. thesis? eoiv. Alaska, 
Fairbanks. 209 PP• 

Partial Author's Abstract: "The energy-flow 100dels were developed 
to assess the net and gross ~nergy requirements of natural popula
tions of Bering Sea harbor seals (Phoca vitulina richards!) and 
spotted seala: (Phoca larghaL and to estimate their impact on two 
commercially-important fishes~ walleye pollock ('t'hera;:;ra chalco
gram!M) and Pacific herring (Clupea harengus pallasi ). ~nergy 
requirements were estimated from long-term studies of food consump
tion and proximate CQ!nposition, food energy content and digesti
bility, and metabolic effects of temperature, feeditW;. activity, 
molt~ and reproduction in captive representatives of each species. . . 
The annual gross ener~:t required by both populations combined was 
estimated at 5.6 x ,10 1 kcal, corresponding to an annual consump
tion of 8.16 x 10'+ metric tons of pollock, 5.17 x 104 metric 
tons of capelin (Mallotus Yillosus), 3.73 x: to4 metric tons of 
herring, and 4.61 x 10' metric tons of invertebrate species, 
four important prey of these seals. These results suggest that 
the annual pollock and herring intake of both populations may be 
about 9% and 20%, respectively~ of the present comn:tercial take of 
these species. ·• 

Ashwell-Erickson, s. and R. Elsner. 1981. The energy cost of free 
existence for Bering Sea harbor and spotted seals. Pages 869-899 
in D. W. Hood and J. A.. Calder~ eds. The eastern 'Bering Sea shelf: 
oceanography and resources, Vol. 2. Off. Marine Pollution Asse.ss
ment, NOAA. Distrib. by UniY. Washington Press, Seattle. 

Authors 1 Abstract: "Energy flow models based on single-prey diets 
were developed to assess the net energy reauirements of Bering Sea 
harbor (Phoca vitulina richardsi) and spotted seal (Phoca largha) 
papulations from long-tem studies of food intake and proximate 
composition, food energy content and digestibility • and metabolic 
effects of temperature~ feeding, exercise, mlt. and reproduction 
in several captive representatiyes of each species~ Caloric values 
of diets were directly proportional to fat content, ranging from 
0.6 to 1% in pollock (~aa;ra chaleo~ramma) and 5.1 to 18 • .5% in 
herring (C!upea pallasi)~ The mean digestible energy of pollock 
and herring was 96.7% and 92.11.. respec:tiYely, and the mean net 
energy available from both diets ~as 80~3%. Air and water 
tenperatures comparable tQ those in the natu-ral environment fell 
within the thermoneutral zone of the seals. Basal metabolism of 
both seal species declined with age. Maximum metabolic effort .i.n 
v.rater was achieved with harbor seals carrying an 8 k.g weight load 
at an oxygen consu.mption rate of 32.8 ml (kg min)-1, a value 
approximately four times basal rate. Metabolism during t10lt in 
harbor seals was 83% of pre-molt levels. Reproducttve energy 
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coats (gestation+ lactation} were estimated es 2.4 x 10S and 2.2 x 
105 kcal yr-1 for harbor and spotted seals, respectively. The 
mean annual gross energy required by both populations combined was 
estimated as 5.6 x loll kcal corresponding to an annual consumption 
of 81 ~600 metric tons of pollock,_ 51,700 metric tons of capelin 
(Mallotus villosos), 37,300 metric tons of herring and 46,100 
metric tons of invertebrates, four important prey species in the 
diets of these seals. We believe these models will provide a 
basis for realistic evaluation of pinniped energy r~uisites once 
additional information on prey distribution, energy content and 
diges tibUi ty • and seasonal prey preferences of seals are availa
ble." 

Ashwell-Ericksen, S. ~ R. Elsner. and D. Wartzok. !978. Metabolism 
and nutrition of Bering Sea harbor and spotted seals. Contrib, 
No. 30~ lnst. Mar. Sci., Univ. Alaska, Fairbanks~ Presented 
to 29th Alaska Sci, Conf,~ AAAS. 22 PP• 

Authors' Abstract; "Metabolic rate, food consumption, and body 
fat content of several age groups of harbor and spotted seals ~ere 
measured on a seasonal basis. 1-tean basal metabolic rates in air 
of both species declined from 8.8 ml o2 /k~·roin for 0'"3, 1, and 3
year-old seals to 5~4 ml 02 /kg'~n for one 9-year-old s7al. These 
values represent a range of body fatness from 32% to 24% and are 
from 2.4 to 1.5 times greater than rates given by the Kleiber 
curve for terrestrial mammals of similar weight. Food intake of 
0. 3 to 3-year-old seals decreased in summer and increased in 
winter, With body fat greatest in spring and least at the end of 
sunmer. Food intake of two spotted seals declined from a T~Ean 
value of 13% of body weight consumed during the first year to a 
mean of 3% at 9 years,. Food consumption records correlate well 
with metabolic neasurements. These data and the data of previous 
investigators suggest that high basal metabolic. rates observed in 
harbor and spotted seals are maintai~ed during life, with the most 
rapid rate decline occurring soon after birth. A further decline 
in metabolic ra;te may occur at the onset of sexual l'l'laturity." 

Bailey, A.. M.. and R. W. Hendee. 1926* Notes on the mammals of uorth
western Alaska. J. Mammal. 7:9-28. 

Sightings and reports are summarized for a 15-tOOnth expetlition to 
northwestet'n Alaska in 1921-22a Observations are recorded for 
polar bEar, "Pribilof harbor seal" (spotted seal), ri bhon seal, 
ringed seal, bearded seal, walrus, bmw:head whale • gray whale, 
white whale) killer whale, and harbor porpoise. 

Baker, C~ s. and L. M. Herman. 1981. Migration and local toovement of 
humpback whales (Megaptera novaeanglh.e) through Hawaiian waters. 
Can. J. Zool~ 59:46~469. 
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Authors:' Abstrsct; "Aerial surveys of the population of humpback 
whales assembled in Hawaiian waters during the 1977 ~ 1978, and 
1979 winter seasons were carried out on a weekly to biweekly basis 
during the major period of residency~ from mid-January through 11\id
April.. A progressively later date for peak numbers was found over 
the 3 years~ These annual changes in migratory timing were 
consistent lfith earlier data for humpback whales in the western 
North Pacific but differed from the constant migratory timing 
reported for South Pacific humpback whales. Regional data showed 
that each year the earliest peak influx was at the island of Hawaii 
(Big taland) 1 with regions to the northwest showinor progressively 
later dates for peak residency. Kauai-Niihau, the island group 
furthest to the northwest, but separated from other islands by 
extensive deep wate:t channels. seemed to follow an independent 
trend~ Photographic reidentification of seven whales that IUOVed 
from the Big Island or frQm the Maui area to regions to the 
northwest provided supporting evidence for the southeast to north
loll?:St movement pattern indieaced by aircraft data~ This pattern 
suggested that some whales use the prevailing c.lockwise surface 
currents in the upper North Pacific to aid their migration between 
Alaskan feeding grounds and Hawaii." 

Bakkala, tt .. G., D. w. Kesaler, and R. A. MaciotQsh. 1976. History of 
commercial exploitation of demersal fish and shellfish in the 
eastern 'Bering Sea. Pages 13-35 in w. T. Perey-ra, J. E. Reeves. 
and R. G.. Bakkala, eds. Deu'lersalfish and shellfish resources of 
the eastern Bering Sea in the baseline year 1975. NWAFCl NMFS, 
NOAA.

Partial Authors' Text: "The history of cOmu'lercial fishing for 
demersal fish and shellfish of the eastern Bering Sea may be 
divided into four major periods. The first period began with 
inittation of an Anerican cod fishery in 1864. The second period 
was marked by the beginning of the halibut fishery in 1930. The 
third period was characterized by an entry of Asian fishing fleets 
into the eastern BerinJS Sea, initially by Japan. which carried out 
some limited operations in the 1930's and early 1940's~ followed 
by a much more intensive effort starting in the sid-1950's. The 
fourth period began with the intensificatlon of the crab fisheries 
in the mid-1950 1 s by the United States and Japan•• , ." 

Bakkala, R., K. Kin;;;, and w. Hirschberger. 1981. Commercial use and 
mana~ement of demersal fish. Pages 1015-1036 in D. w. Hood and J. 
A.. Calder, eds. The eastern Bering Sea shelf! oceanography and 
resourc~s, Vol, 2. Off. Marine Pollution Assessment, NOAA. 
Distrtb. by Univ. Washington Press, Seattle. 

The history of commercial fisheries, both foreign and domestic:, 
is given. 
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Partial Authors 1 Abstract: " • in March 1977, all fishery 
resources within 200 miles of the Alaskan coast came under the 
direct jurisdiction of the United States. The specific objectives 
of the management plan developed for the eastern Bering Sea and 
Aleutian Islands region are to: (1) continue rebuilding the 
Pacific halibut resource; (2) rebuild depleted groundiish stocks 
and maintain healthy stocks at levels that will produce marll'l'!Um 
sustainable yields; (3) promote the participation of UaS. fisheries 
in the use of the resources; and (4) allow continued foreign use 
of the resources consistent with the first three objectives...... 

Bllldrldge, A. 1972. Killer whales attack and eat a gray whale. J. 
!1ammal. 53:898-900. 

Five or six killer 'io'hales were seen attacking and eating a gray 
whale calf close to the shore of Point Lobos, Cal!fornia, 12 May 
1967~ No adult male killer whales were see~. Ten days before and 
6 days after the successful attack, similarly sized groups were 
seen to unsuccessfully attack gray whales in the sa111e general 
area. 

Barabash-Nikiforov, r. I. 1935. the sea otter.s of the Commander 
Islands. J. Mammal. 16:256-261. 

Data from 60D-700 sea otters were recorded from 1930 through 1932~ 
including body aize and weight~ external characterist:ics; oolt; 
bab:itatj general habits; toods and feeding habits; breeding; com
petitors; enemies; and parasites. 

The foods and feeding habits were stud:ted by watching the otters 
feed and by analydng approximately 500 droppings gathered from 
sleeping places on land~ From hard-part remains in the droppings, 
it appears that sea urchins comprise 59% of tbe diet (not noted 
t.7hether percent: volume, weight, or frequency was measured)~ Mol
luscs (23.3%), crabs (10.0%)~ fish (6.7%), and seaweed and miscel
laneous items (1.0%) are also eaten. Octopus are eaten in large 
quantities, but their hard parts (beaks) were very rarely found. 
Winter food is primarily urchins and nnllusks; in addition, the 
summer diet includes fishes and crabs. 

Rarabash-Nikiforov, I. I. 1936. (Pinnipeds nf the Commander Islands). 
In S. v. Dorofeev and S. J. Freiroan, eds. {The Marine Mammals of 
the USSR Far East). Vol. 3. Tr. VNIRO, Moscow. In Russian. 
(Pages 223-233, partial transl., by J. J. Burns, Alaska Dep. Fish 
and Game, Fairbanks, 5 pp.) 

The largha (spotted a~al) is seen year-round in the Commander 
Islands; only one terrestrial haul-out site is used~ The 100+ 
animals feP..d primarily on octopus, crab, Phascol~ sp4, ~mmarus 
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sp., and small numbers of s<:ulpins and greenling. Rin~ed, bearded, 
and ribbon seals and walruses are occasional visitors to the 
islands as well. 

3arabash-Nikiforov, I. I. l938a. Morskaya vydra: etapy ee izucheniya 
(The sea otter: stages in its investigation). Piroda 2:51-61. 
In Russian. (Tra.nsl. by Trans!. Bur., Foreign Languages Dtv. ~ Dep. 
Sec. State, Ottawa, Ont. , Canada, Fish. Res. Board Can. TransI. 
Ser. No. 551.) 

Data from the author's 1935 paper on sea otters of the Commander 
Islands are reviewed, and new experiments in domestication are 
reported. 

Barabash-Nikiforov, 1. l93Bb. Mammals of the C(IJtlmander Islands and 
the surro1.mding sea. J. Mammal. 19:423-429. 

Fur seals were present from April to October~ with the greatest 
number present in early August. Pupping occurred in mid-June, 
followed by mating and moltinp;. Fishes were the main food, 
especially Gadus macrocephalus, which was found in eight of 25 
stomachs examined. 

Northern sea lions~ primarUy males, occorred on the islands from 
October to April and ate pritnnrily fishes. Spotted seals ~re 
found near the islands all year and ate primarily molluscs, 
crustaceans~ and sore fishes. Ringed~ ribbon~ and bearded seals 
and walruses •..:rere rare visitors to the area; food habits are not 
given. 

Large herds of fin whales were com100n in spring, sul'lllJI£'!r, and fall. 
Small groups of sei whales were seen, as ~ere single humpbacks. 
During some years. large groups of gray whales were seen. 'Beaked 
(Baird 1 s, Cuvier's~ and Stejneger 1 s) and killer whales were common. 
Male sperm whales were often seen during migrati.on. 

Bartholom.ew, G. A,.~ Jr.~ and P. G. RoeL 1953. Reproductive behavior 
of the Alaska fur seal, Callorhinus ursinus. J. Mammal. 34:417
434. 

The Kitovi Rookery on St. Paul Island, Pribilofs, was obs.arved for 
220 hours d".lring summer 1951; the harems were counted and mapped, 
and some individuals ~ere tagged. A statistical model is d~~eloped 
for estimating the time relations of the various breeding activi
ties (arrival. birth, estrus, nursins:;). Reproductive be,havior of 
males and females ia discusse~. 

http:Bartholom.ew
http:migrati.on
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Bartholomew, G. A. and F. Wilke. 1956. Body temperature in the 
northern fur seal, Callorhinus ursinus. J. Mammal. 37:327-337. 

Partial Authors' Summary: "The evolution of a highly effective 
insulation of fur and blubber adapts the northern fur seal for 
occupancy of cold waters, but the very efficiency of this mechanism 
of heat conservation poses an acute physiological problem for the 
species during its terrestrial breeding activities. It places the 
upper limit of its zone of thermoneutrality at a remarkably low 
temperature (certainly less than 12°C.) and makes sustained vigor
ous activity on land impossible. 

The bulls and cows at rest have a mean body temperature of 37.7°C. 
Pups have a mean rectal temperature of 38.2°C•••• " 

Beach, R. J., T. C. Newby, R. 0. Larson, M. Pederson, and J. Juris. 
1975. Sea otter observations from the M/V Mark I in the Aleutian 
Islands, Alaska. Murrelet 56:17-19. 

Locations and notes are given for 86 sea otters observed from a 
crab boat in January, February, and March 1974 and 1975. One 
otter was observed eating barnacles, and another \-las observed 
eating an urchin and a crab, and smashing a mussel with a rock. 

Beddington, J. R. 1980. Analysis of the pregnancy rates of sperm 
whales in the North Pacific. Rep. Int. Whaling Comm. (Spec. 
Issue 2):63-64, SC/SPC/19. 

Analysis of pregnancy rates by area and month from 1966 through 
1976 shows no linear trend with time. Data averaged over areas 
for each year give the same results. Pregnancy rates ranged from 
0.19 in 1972 to 0.43 in 1973. 

Beier, J. c. and D. Wartzok. 1979. Mating behaviour.of captive spotted 
seals (Phoca largha). Anim. Behav. 27:772-781. 

Good review of current knowledge of phocid mating behavior. The 
authors summarize data on activity levels (8 months of observa
tions) and describe mating behavior (1 year of observations). 

Belkin, A. N. 1966. 0 vzaimnykh otnosheniyakh sivucha i kotika na 
sovmestnykh lezhbishchakh razmnozheniya (Na primere nablyudenii 
za vosstanovleniem lezhbishch kotikov na Kuril' skikh ostrovakh) 
(The interrelations of sea lions and fur seals on common breeding 
rookeries, from observations on the reestablishment of fur seal 
rookeries in the Kuril Islands). Izv. TINRO 58:49-68. In Russian. 
(Transl. by Transl. Bur., Foreign Languages D:tv., Dep. Sec. State, 

http:behaviour.of
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Ottawa, Ont., Canada, Fish. Res. Board Can. Trans!. Ser. No. 767, 
1966, 40 pp.) 

During a biological survey of the Kurile Islands conducted from 
1962 through 1964, 25 sea lion rookeries and three fur seal rook
eries were found. All fur seal rookeries were shared with sea 
lions. Male sea lions did not harass female fur seals but would 
not tolerate male fur seals in their harem territories during 
the breeding season. By mid-July, sea lion harems break up, and 
fur seals move into former sea lion territories. Competition 
for rookery space with sea lions may limit the Kurile Island fur 
seal population. 

Belopolsky, L. 0. 1939. 0 migratsiiakh i ekologii razmnozheniia 
Tikhookeanskovo morzha (Odobaenus rosmarus divergens Illiger) (On 
the migrations and ecology of reproduction of the Pacific walrus 
(Odobaenus rosmarus divergens Illiger). Zool. Zhurnal 18:762-774. 
In Russian. (Trans!. by Trans!. Bur., Foreign Languages Div., 
Dep. Sec. State, Ottawa, Ont., Canada, Fish. Res. Board Can. 
Transl. Ser. No. 246, 1959, 19 pp.) 

Observations from four expeditions between 1929 and 1934 are 
summarized. The author recognizes three migration groups (Cross, 
l~rangel, and American) and hypothesizes migration routes and 
times. Notes on reproductive activity and herd structure are 
given. 

Berzin, A. A. 1959. 0 pitanii kashalota v Beringovom More (On the 
feeding of sperm whales (Physaeter catodon) in the Bering Sea). 
Izv. TINRO 47:161-165. In Russian. (Trans!. by Coll. Fish., 
Univ. Washington, Seattle, 1979, 9 pp.) 

The stomach contents of 110 sperm whales taken in at a factory 
ship in the Bering Sea in 1957 were analyzed by frequency of 
occurrence and volume of individual items. On~y undigested items 
were identified and tallied. Near the Commander Islands, 74.7% 
of the stomachs examined contained squid only, and 31% were in 
the "ample" category for fullness. In more eastern and northern 
areas, the percent of stomachs containing 100% squid decreased, 
the percent of stomachs containing 100% fish increased, and the 
average amount of food in stomachs decreased. 

Berzin, A. A. 1964a. Opredelenie vozrastnoga sostava stada kashalotov 
Beringova Morya i prilezhashchikh chaste! Tikhogo Okeana (Determi
nation of age composition of the sperm whale stock of the Bering 
Sea and adjacent parts of the Pacific). Tr. VNIRO 53 and Izv. 
TINRO 52:267-270. In Russian. (Trans!. by Israel Program Sci. 
Trans!. Pages 263-266 in P. A. Moiseev, ed. Soviet fisheries 
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investigations in the northeast Pacific, Palrt 3. NTIS No. TT 67
51205, 1968.) 

Partial Author's Summary: •• • 2. The open sea whaling fleets 
operating in the North Pacific catch mature, lone, male sperm 
whales of the American stock. 

3. An analysis of variations of the age composition of the American 
sperm whale stock from the catch of 1959-1961 by the "Aleut" 
whaling fleet indicates that the stock is becoming younger as a 
result of the intensive whaling of several fleets. The percentage 
of young sperm whales in the catch has steadily increased, while 
there has been a decrease in the percentage of older age groups. 
Protective measures must therefore be considered in order to ensure 
future catches." 

Berzin, A. A. 1964b. Rost kashalotov severnoi chasti Tikhogo Okeana 
(Growth of sperm whales in the North Pacific). Tr. VNIRO 53 and 
Izv. TINRO 52:271-275. In Russian. (Trans!. by Israel Program 
Sci. Transl. Pages 267-271 in P. A. Moiseev, ed. Soviet fisheries 
investigations in the northeast Pacific, Part 3. NTIS No. TT 67
51205.) 

Partial Author's Conclusions: "· •• 2. At the age of one year, 
sperm whales reach an average length of 6 m, which corresponds to 
a grmrth rate of 170-200 em during the first year. In the second 
and third years, the growth rate declines to 1 m per year. Beyond 
the 8 m length, the sexes have different growth rates. 

3. The female length increment drops to a.n average of 50 em in 
the fourth year due to reproduction. The female becomes physically 
mature at a length of 11 m and an age of 15-17 years. 

4. In contrast to females, male sperm whales grow at a constant 
rate even after reaching sexual maturity at the age of 5 years and 
a length of 9. 5 m. Male sperm whales cease growth at an average 
body length of 15.9 mat 23-25 years of age..... " 

Berzin, A. A. 1971. Kashalot (The sperm whale). Izd. Pishch. Prom., 
Moscow. In Russian. (Transl. by Israel Program Sci. Trans!., 
1972, NTIS No. TT 71-50152, 394 pp.) 

This major work includes chapters on systematics, external and 
internal morphology, distribution and migration, feeding, breeding, 
age structure, behavior, enemies, diseases, parasites, and whaling 
history. Sperm whales in the Pacific eat 25 species of cephalopods 
and 37 or 38 species of fishes. In the Bering Sea, gonatid squids, 
especially Gonatus fabricii and Galiteuthis armata, are the most 
important foods. 
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Berzin, A. A. 1978. 0 rasprostranenii i chislennosti zapreshchiannykh 
k promyslu kitov v Tikhom Okeane (Distribution and number of whales 
forbidden to fishery in the Pacific Ocean). Biologiia moria 4:22
29. In Russian (English title and summary). 

Author 1 s Summary: "Observations on whales forbidden to fishery 
are given for 1973-1976. The data show that the low number of 
some whale populations is extremely critical, while other popula
tions can serve as a good example of the timeliness of bans on 
~o~hale fishery." 

Distribution maps of sightings of blue, right, and gray whales 
in the Sea of Okhotsk and bowheads in the Bering and Chukchi seas 
are given, as well as maps for other areas of the Pacific. 

Berzin, A. A. 1981. A note on the recent distribution and numbers of 
the white whale in the Soviet Far East. Rep. Int. Whaling Comm. 
31:527-529, SC/32/SM4. 

From a census of the southeastern Sea of Okhotsk conducted in July 
1970, TINRO scientists estimated that there were 10,000 belukhas 
in the Amur estuary. Scientists from the Amur branch of TINRO, 
from visual estimates, gave 1,000 as the number of whales in the 
estuary in July during the spawning run of chum salmon. No belukhas 
have been recorded off Kamchatka, but "several hundreds" regularly 
move into the Anadyr River estuary during the summer salmon runs. 

Berzin, A. A. and N. V. Doroshenko. 1981. Right whales of the Okhotsk 
Sea. Rep. Int. Whaling Comm. 31:451-455, SC/32/PS2. 

Partial Author 1 s Abstract: "The problem of the taxonomic status 
of the Okhotsk Sea right whales is discussed. Investigations over 
the last decade show that both genera of whales occur in the 
studied area. Black right whales occur in the central, northeast
ern and southern Okhotsk Sea in summer while bowheads are found 
in the northwestern areas (the main concentrations being found in 
the Ulbanskiy Zaliv, Zaliv Akademii and Tugurskiy Zaliv). Data 
on behaviour and group patterns as well as aerial survey results 
in 1979 are given...... 

Mating behavior and possible calving were seen. In 1967, 54 bow
heads were seen; 35 were seen in 1974; and 55 were seen in 1979. 
No complete surveys were done. 

Berzin, A. A. and A. A. Kuz 1 min. 1975. Serye i gladkie kity Okhotskogo 
Moria (Gray and right whales of the Okhotsk Sea). Pages 30-32 in 
G. B. Agarokov and I. V. Smelova, eds. Morskie mlekopitayushchie: 
Part 1. Akad Nauk SSSR, Kiev. In Russian. (Transl. available 
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from Languages Serv., Off. Int. Fish., NHFS, NOAA, Washington, 
D.C., 1976, 2 pp.) 

Gray whales in the Sea of Okhotsk are from the Korean stock and 
are not increasing in numbers, in spite of protection. Pacific 
right whales are found in the central and northeastern Sea of 
Okhotsk in summer, and bowheads occur in the western part. No 
population numbers are given. 

Berzin, A. A. and A. A. Rovnin. 1966. Raspredelenie i migratskii 
kitov v severo-vostochni chasti Tikhogo Okeana, v Beringovom i 
Chukotskom Hoyakh (Distribution and migration of whales in the 
northeastern part of the Pacific Ocean, Bering and Chukchi Seas). 
Izv. TINRO 58:179-207. In Russian. (Tramsl. by Bur. Cammer. 
Fish., U.S. Fish 1N"ildl. Serv., Seattle, 1966. Pages 103-106 in 
K. I. Panin, ed. Soviet Research on Marine Mammals of the Far 
East.) 

Sighting reports from scientific expeditions and the whaling 
industry through 1964 are summarized. Distribution, relative 
abundance, and hypothesized migration routes are mapped for sperm, 
humpback, finback, blue, gray, and Pacific right whales. 

Attempts are made to correlate whale distribution with water 
temperature; salinity; current patterns; and, for sperm, blue, 
and gray whales, with food abundance and distribution. 

Berzin, A. A. and L. M. Votrogov. 1978. (Distribution and abundance 
of bowhead whales). (7th All-Union Conference on Marine Mammals, 
20-23 September 1978, Simferopol, USSR). In Russian. Engl. 
summary presented to Panel on Aboriginal Subsistence Whaling, 
IWC, Meeting, Seattle, 5-9 February 1979. 

Hunters on the Chukotsk Peninsula reported that bowheads migrate 
north in late Hay and June along Anadyr Bay and. up to Cape Uelen. 
In late October 1977, five bowheads were seen swimming south near 
Uelen. In June 1977, five whales were seen near Sireniki and 
three near Yaurakinot. Eight whales were seen in August and 
September 1975, but locations are not given .• 

Best, P. B. 1975. Review of world sperm whale stocks. 1975 Rep. to 
FAO Advisory Comm. Mar. Resour. Res., ACMRR/MM/EC/18. 35 pp. 

The author explains five currently used methods of stock identifi
cation (marking, biochemical analysis, morphometries, density pat
terns, and parasite analysis) and reviews evidence for and against 
the idea of three stocks of sperm whales (Asian, Central, and 
American) in the North Pacific. Six techniques for estimating 
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populations are discussed, and results from different techniques 
are compared for the North Pacific. 

Best, R. C. 1977. Ecological aspects of polar bear nutrition. Pages 
203-211 in R. L. Phillips and C. Jonkel, eds. Proc. 1975 Predator 
Symp., Univ. Montana, Missoula. 

Partial Author's Abstract: "The digestive characteristics of an 
adult male polar bear (Ursus maritimus) fed on a diet of ringed 
seals (Phoca hispida) were investigated. The diet and feces were 
analyzed for fat, protein-N, ash, and caloric content. The 
apparent digestibility of the dietary dry matter was 82 percent. 

The apparent digestibilities of fat and protein-N were 
97.9 + 0.4 percent and 83.2 + 6.6 percent, respectively, whereas 
91.8 + 2. 4 percent of the dietary energy was assimilated by the 
bear.-. The data from this study have been related to the 
feeding ecology of this species. A simple quantitative model to 
estimate the energy balance of polar bears at seal-kill sites on 
the Arctic pack ice is presented." 

Best, R. C., K. Ronald, and N. A. 0ritsland. 1981. Physiological 
indices of activity and metabolism in the polar bear. Comp. 
Biochem. Physiol. 69A:177-185. 

Authors' Abstract: "1. Respiratory frequency, core temperature, 
cardiac and stride frequencies, were evaluated as indirect indices 
of activity and metabolism in the polar bear (Ursus maritimus). 

2. Respiratory frequency was found inadequate as an index due to 
its role as a thermo regula tory effector and its "resonant" nature. 

3. The core temperature of the bears was highly correlated with 
activity or metabolic rate. 

4. The relationship was however curvilinear, resulting in only a 
0.5° change in core temperature over a five-for"d metabolic range. 

5. It was impossible to accurately define different levels of 
activity. 

6. The cardiac frequencies of resting bears were extremely varia
ble and not, as a result, good indices of these activities. 

7. In the active or walking animal, however, cardiac frequency is 
an accurate index of activity or metabolic rate. 

8. Stride frequency may also be used to accurately predict walking 
speed and, thus, metabolic rate in the polar bear." 
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Betesheva, E. I. 1961. Pitanie promyslovykh kitov Prikuril'skogo 
raiona (Food of commercial whales in the Kurile region). Tr. 
Inst. Morfol. Zhivotnykh Akad. Nauk SSSR 34:7-32. In Russian. 
(Abstr. transl. in Biol. Abstr. 43(1), entry 469.) 

Whale stomach contents were analyzed at whaling sites in 1951, and 
1953 through 1956. 

Sperm whales- 1,141 stomachs- 60% gonatid squids, some octopus, 
some fishes 

Baird's beaked whales - 12 stomachs - 4 spp . cephalopods 
Killer whales - 22 stomachs - cephalopods a nd fishes 
Fin whales - 234 stomachs - euphausiids, Calanus, 5 spp. fishes, 1 

sp. cephalopod 
Sei whales - 68 stomachs - 6 spp. crustaceans, mostly Calanus, 7 

spp. fishes, 1 sp. cephalopod 
Lesser rorquals (minke whales) 12 stomachs pollock only 
Blue whales - 18 stomachs - 4 spp. euphausiids 

Betesheva, E. I. and I. I. Akimushkin. 1955. Food of the sperm whale 
(Physeter catodon L.) in the Kuril Islands region. Trudy Inst. 
Okeanol. 18:86-94. In Russian. (Abstr. transl. in Biol. Abstr., 
1957, no entry no.) 

Translated Abstract: "Content of 360 stomachs of sperm whales 
caught in the Kurilian waters studied. 37 spp. of mollusks and 
18 species of fishes noted. Mollusks: Gonatus magister, G. 
fabrici, Taonius pavo, Galliteuthis armata, Chiroteuthis veranyi, 
Meleargoteuthis s~a, Onychoteuthis banski i, Moroteuthis robusta, 
Ommatostrphes sloanei-pacificus, Architeuthis japonica, Alloposus 
mollis, Octopus gibertianus, and Amphitretes sp., 2 poorly defined 
spp. of Octopodinae and 1 sp. of Girroteuthidae. _!. pavo, A. 
japonica, 0. banskii, C. veranii, M. separat:a, G. armata, Gonotop
sis sp., AIDphtretus sp~, A. mollis reported for the first time in 
stomachs. Fish are a factor of lesser importance in nutrition of 
sperm whale and constituted about 30% of spp. of stomach content 
of whales. Six spp. of fishes are listed." 

Beyer, J. E. 1976. Survival of fish larvae--·a single server queue 
approach. Inst. Mathematical Statistics and Operations Res., 
Univ. Denmark. 242 pp. 

Author's Abstract: "This paper deals with modeling starvation as 
a cause of mortality in the very early life of fish. 

Six starvation models are described, analysed, discussed and 
mutually compared with respect to behavior. 

The paper takes its starts in a static model (Ivlev's model) which 
is then extended in three ways until the Rodney Jones time-discrete 
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model is reached (the fifth model). These five models have a 
common death criterion: a larva dies of starvation if it fails to 
encounter a specific number of food-organisms per day. 

The sixth model is a time-continuous queueing model which describes 
the transition from the time-discrete arrive process - the larval 
swallowing food mechanisms to the time-continuous departure 
process - absorption of food in the gut. 

All six models are based on the assumption that a larva encounters 
food-organisms in a Poisson process." 

Bigg, M. A. 1969. The harbour seal in British Columbia. Fish. Res. 
Board Can. Bull. 172. 33 pp. 

Partial Author's Abstract: "The results of a field study made on 
the harbour seal, Phoca vitulina richardi, in British Columbia are 
reported and discussed. The study, based on field observations 
and a collection of 415 specimens, describes the method of 
determining age, the reproductive cycle and ages at sexual matu
rity, prenatal and postnatal growth, and population composition 
and dynamics•••• 

Females mature at 2-5 years of age with most maturing at 3 and 4 
years. Males mature between 3 and 6 years of age with most matur
ing by 5 years •••• 

Prenatal males and females grow at similar rates from implantation 
to birth. At birth both sexes are about the same size averaging 
81.6 em in length and 10.2 kg in weight. By weaning time the 
weight averages 24.0 kg. From birth to 5 years of age males and 
females grow at similar rates; females are fully grown by this 
time and average 64.8 kg in weight and 147.7 em in length; males 
continue to grow until 9-10 years of age and then average 87.0 kg 
in weight and 161.1 em in length•••• " 

Bigg, H. A. 1979. Studies on captive fur seals: Progress Report No. 
3. Submitted to Standing Sci. Comm., 22 Annu. Meet., N. Pac. 
Fur Seal Comm., Washington, D. C., 2-6 April 1979. 35 pp. 

From studies on the estrus cycle of captive female fur seals in 
1978, it appears that the presence of a male speeds up and syn
chronizes the beginning of estrus. Average yearly food consumption 
was correlated with the average yearly distance swum in captivity 
to give the following regression equation: 

Y = -60.9799 + .0261X 

Y = average daily distance traveled (km) 

X = average daily food consumption (Kcal) 
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Bigg, M. A. 1981. Harbor seal - Phoca vitulina and !• largha. Pages 
1-28 in S. H. Ridgway and R. J. Harrison, eds. Handbook of marine 
mammals, Vol. 2. Academic Press, London and New York. 

(See Ridgway and Harrison 1981.) 

Bigg, M. A., I. B. MacAskie, and G. Ellis. 1978. Studies on captive 
fur seals: Progress Report No. 2. Fish. Mar. Serv. Ms. Rep. No. 
1471, Pac. Riol. Stn., Nanaimo, B.C., Canada. 16 pp. 

Authors 1 Abstract: "Studies were conducted on reproduction and 
feeding of captive northern fur seals. The estrous cycle of 
nonpregnant adult females is described from an examination of 
vaginal smears. Preliminary results indicate only about half the 
females exhibited estrus and none ovulated. Social factors are 
probably important in initiating estrous and ovulation. From 
records of daily food intake and weekly body weight change, the 
average daily food requirement to maintain stable body weight in 
active nonpregnant adult females is S-6,000 Kcal." 

Birkeland, K. B. 1926. The whalers of Akutan. Yale Univ. Press, New 
Haven, Conn. 171pp. 

Bishop, R. H. 1967. Reproduction, age determination and behavior of 
the harbor seal, Phoca vitulina L., in the Gulf of Alaska. Unpubl. 
M.S. thesis, Univ. Alaska, Fairbanks. 121 pp. 

Partial Author's Abstract: "Reproduction, age determination, be
havior and growth of the harbor seal, Phoca vitulina, were studied 
in the Gulf of Alaska during 1963 and 1964. 

Females are sexually mature at 3 to 4 years of age and bear one 
pup per year. Gestation is calculated to be 271 days. Pupping 
begins by 5 May and ends in late June. Lactation lasts about 3 
weeks, and ovulation occurs about 2 weeks later. Implantation 
occurs from late August to late September. The male matures at 5 
to 6 years of age and produces sperm from late May to early August. 
Mating depends on the female being in estrus•••• " 

Blix, A. S., L. K. Miller, M. C. Keyes, H. J. Grav, and R. Elsner. 
1979. Newborn northern fur seals (Callorhinus ursinus) - do they 
suffer from cold? Am. J. Physiol. 236:R322-R327. 

Partial Authors' Abstract: At birth the pups are small (5
6 kg) and insulated only by a partly wettable pelt and a 2- to 
4-mm layer of blubber. In air, the pups' lower critical tempera
ture appears to be below the 6°C 50-yr record low July temperature 
for the islands. During rainy weather much of the insulative 
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value of the pelt is lost, and the pups, which already have a 
high resting metabolic rate of 3.5 W•kg-1, must increase heat 
production by shivering and/or nonshivering thermogenesis to main
tain deep body temperature. The high level of metabolism (up to 
18 W•kg-1) is supported by a very rich milk. The pups will, 
nevertheless, become hypothermic if their insulation is not im
proved through peripheral vasoconstriction and shedding of water 
from the pelt by periodic shudder. Even with these protections 
the newborn and very young pups are brought close to their limit 
of tolerance during rainy and windy days. Unfit pups are likely 
to succumb under such circumstances." 

Rlokhin, S. A. 1979. On the status of the gray whale stocks in the 
coastal waters of the Chukotka Peninsula. Rep. Int. Whaling 
Comm. 29:335-336, SC/30/Doc 54. 

The Soviet catch limit of 200 gray whales per year does not seem 
to be causing a population decrease. About 57% of the mature 
females reproduce each year; the annual population increase is 
16.5-18.0%. More females are taken than males. 

Boal, J. 1980. Pacific harbor seal (Phoca vitulina richardsii). Haul 
out impact on the rocky midtidal zone. Mar. Ecol., Program Ser. 
2:265-269. 

Author's Abstract: "A study of haul out and adjacent non-haul out 
rocks of the Pacific harbor seal Phoca vitulina richardsii (Gray), 
Rice, on the Monterey Peninsula of California (USA), revealed 
significant differences in algal morphology and percent composition 
and in numbers of animals present. It is suggested that the 
mechanical and chemical impacts imposed by the seals on the haul 
out sites are responsible for these differences." 

Bockstoce, J. R. 1980. A preliminary estimate of the reduction of the 
western Arctic bowhead whale population by the pelagic whaling 
industry: 1848-1915. Mar. Fish. Rev. 42(9-10):20-26. 

Partial Author's Conclusions: •• I estimate that I identified 
98 percent of all pelagic whaling cruises to the Bering Strait 
region and western Arctic from 1848 to 1915. Thus, with 2,609 
known cruises, it is likely that 2,662 cruises were actually 
made. If 17,597 whales were taken by those known vessels, and if 
between 18,759 and 21,020 whales were killed by known vessels, it 
is likely that between 19,142 and 21,448 whales were killed by 
all vessels. Further research ••• may well define these 
estimates." 
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Bogoslovskaya, L. S., L. M. Votrogov, and T. N. Semenova. 1981. 
Feeding habits of the gray whale off Chukotka. Rep. Int. Whaling 
Comm. 31:507-510, SC/32/PS20. 

Stomach samples from 98 gray whales collected during the 1979 
whaling season (June-October) were examined. Pontoporeia femorata 
made up 60-100% (by weight) of the samples from the south side of 
Chukotka. It was replaced by Ampelisca macrocephala farther 
north. In all, 18 species of 12 families of the gammarid amphipods 
were represented in the stomach samples. 

Bonham, K. 1943. Duration of life and behavior of Alaska fur seals in 
captivity. J. Mammal. 24:504. 

Survival of 29 captive fur seals (originally from St. Paul Island, 
Pribilof Islands) averaged 2.6 years, with a maximum of 9.2 years. 
The group averaged 2.2 lbs of food per seal per day for 261 seal
days. 

Bouchet, G. C. 1981. Estimation of abundance of Dall's porpoise 
(Phocoenoides dalli) in the North Pacific Ocean and Bering Sea. 
NWAFC Processed Rep. 81-1, NMFS, NOAA. 25 pp. 

Author's Abstract: "The Dall's porpoise task of the National 
Marine Mammal Laboratory conducted sighting surveys during 1978, 
1979, and 1980 on board research vessels of the Government of 
Japan and vessels cooperating in the U.S. Platforms of Opportunity 
Program for the purpose of estimating the abundance of Dall 's 
porpoise in the North Pacific and Bering Sea portions of its range. 
Analysis of the 1978 and 1979 surveys by strip and line transect 
methodologies led to estimates of abundance that ranged from 
8.4 x 10S to 2.3 x 106 porpoise. The problems with these analyses 
include inaceurate angle and distance measurement and movement of 
the animals before being seen. These cause biases in the analyses, 
resulting in overestimates. When those biases are accounted forS 
a conservative estimate of Dall's porpoise abundance of 5.8 x 10 
animals results." 

Boulva, J. and I. A. McLaren. 1979. Biology of the harbor seal, Phoca 
vitulina, in eastern Canada. Fish. Res. Board Can. Bull. No. 200. 
24 pp. 

Partial Authors' Abstract: "Measurements, samples, and observa
tions of seals ( 1968-73) are augmented by age determination of 
bounty kills (1962-71). On Sable Island (1971-73) there 
were small annual variations in birth size and birth date (mean 
May 21-27) and larger variations in sex ratio and percent with 
lanugo. Mothers began to wean at about 20 d and left their pups 
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at about 30 d, after a (probably natural) loss of about 12% of 
pups. • •• 

Embryonic, pre-weaning, and post-weaning sizes (asymptotic weight 
90 and 70 kg for males and females) are similar to those of other 
harbor seals, but smaller than those of seals of the northern and 
eastern North Pacific. Maturity of males and females is at about 
6 and 3-4 yr, respectively, but only half of the females aged 4 
and 95% of those 7+ yr were fertile •• 

The seals feed mostly on fish, having no apparent fasting season, 
and evidently eat one meal daily. Small ingestion rates (about 5% 
body wt ·d-1) mean that the seals have negligible impact on fish 
stocks. • • • " 

Bowen, W. D. 1981. Harp seals and their food: how do they interact? 
Unpubl. ms. 

Author's Conclusions: ""Harp seals in the northwest Atlantic feed 
on many commercially harvested fish and invertebrate populations. 
However, the relative proportion, seasonal and yearly variation of 
different foods in the diet are poorly documented. It is not 
possible at the present time to assess the impact of d~pleted prey 
populations, especially capelin, on the harp seal population, nor 
is it possible to calculate with any precision the annual food 
consumption of the seal population and the potential loss in yield 
to commercial fisheries." 

Bowen, W. D., c. K. Capstick, and D. E. Sergeant. 1981. Temporal 
changes in the reproductive potential of female harp seals (Pago
philus groenlandicus). Can. J. Fish. Aquat. Sci. 38:495-503. 

Authors' Abstract: "The Northwest Atlantic harp seal (Pagophilus 
groenlandicus) population declined by more than 50% between 1952 
and the early 1970s. Biological sampling of female reproductive 
tracts began in 1951 and has continued to the present. We reexam
ined the extent to which mean age at maturity and fertility rate 
have changed as population size declined. Mean age at maturity 
declined from approximately 6.2 yr in 1952 to 4.5 yr in 1979. 
During this same period fertility rate increased from 85 to 94%. 
Both parameters have changed concurrently with a decline in num
bers. Although it is likely that density-dependent mechanisms 
are involved, empirical data are lacking." 

Braham, H. W. and M. E. Dahlheim. 1981. Marine mammal resource 
assessment for the St. George Basin, Bering Sea, Alaska: an 
overview. Draft rep., NMML, NWAFC, NMFS, NOAA. 
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Estimates of population size in the southeastern Bering Sea and 
North Pacific (from literature) are given for the following 
species: gray, fin, humpback, bowhead, right, minke, blue, killer, 
sperm, and the three beaked whales; belukha; Dall 's and harbor 
porpoises; northern sea lion; walrus; and fur, harbor, spotted, 
ringed, ribbon, and ringed seals. Migration patterns and distri 
bution in the southeastern Bering Sea, as indicated by published 
reports and and unpublished NMML sightings, are also described 
and mapped for each species. 

Braham, H. W. and B. D. Krogman. 1977. Population biology of the 
bowhead (Balaena mysticetus) and beluga (Delphinapterus leucas) 
whales in the Bering, Chukchi, and Beaufort seas. Processed 
rep., NWAFC, NMFS, NOAA. 29 pp. 

Partial Authors' Abstract: "Bowhead (Balaena mysticetus) and 
beluga (Delphinapterus leucas) whale distribution and abundance 
are summarized using data collected in 1976 and from the litera
ture. Aerial and ice camp surveys were simultaneously conducted 
in an effort to delineate migratory patterns in the spring. 

in the spring an unknown segment of the [ bowhead] population 
migrates in off-shore leads north past Point Barrow, . Alaska, to 
Banks Island, Canada, before entering the southeast Beaufort Sea 
in the summer•••• 

Copulatory behavior and a young of the year bowhead calf were 
observed in early May 1976 near Point Barrow, Alaska, providing 
evidence that reproduction of the species occurs during the 
northward migration...... 

Braham, H. W., R. D. Everitt, B. D. Krogman, D. J. Rugh, and D. E. 
Withrow. 1977. Marine mammals of the Bering Sea: a preliminary 
report on distribution and abundance, 1975-76. NWAFC, NMFS, NOAA. 
90 pp. 

Partial Authors' Summary: 

• A. Sea Lions and Harbor Seals 
1. 	 The northern sea lion population in the study area has 

declined by about 50% in the past 20 years. 
3. 	 Ugamak Island, Bogoslof Island and Cape Morgan (Akutan 

Island) are the major breeding locations, containing 
about SO% of the study area population. 

4. 	 Approximately 84% of the sea lions present in June are 
present in October, suggesting that the study area is an 
important fall haul-out area•••• 
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B. 	 Ice-inhabiting seals. 
1. 	 On the spring pack ice, larga seals are more common near 

the ice front than bearded and ringed seals; bearded 
seals are more common farther back from the ice front 
than larga and ringed seals; and ringed seals are more 
common farthest north of the ice front. 

2. 	 However, bearded seals were found in greater numbers 
(and frequency) north of St. Lawrence Island than ringed 
seals; the reverse was true south of St. Lawrence Island. 
This may have been associated with a greater frequency 
of polar bears north of the Island. • • • 

c. 	 Cetaceans. 
1. 	 Most large cetaceans appear to enter the Bering Sea in 

greatest numbers in June between eastern Aleutian Is
lands. 

2. 	 Gray whales were the most frequently observed species in 
the northern Bering Sea. 

3. 	 Minke whales and Dall porpoises were the most frequently 
seen species in the southern Bering Sea during spring 
months. • • • " 

Braham, H., B. Krogman, S. Leatherwood, W. Marquette, D. Rugh, M. 
Tillman, J. Johnson, and G. Carroll. 1979a. Preliminary report of 
the 1978 spring bowhead whale research program results. Rep. Int. 
~fualing Comm. 29:291-306, SC/30/DOC 36. 

Data from aerial surveys, land- and ice-based counting camps, and 
interviews with Eskimo whalers were combined to estimate the number 
of bowheads migrating north from the Bering Sea. Winter distribu
tion is unknown, although presumed to be in the southwestern 
Bering Sea near the ice front. The best estimate for the number 
of whales passing Point Barrow between 15 April and 30 t1ay is 
2,264. Eighteen calves were seen, and by extrapolation 29 young
of-the-year were estimated. 

Braham, H., B. Krogman, J. Johnson, W. Marquette, D. Rugh, M. Nerini, 
R. Sonntag, T. Bray, J. Brueggeman, M. Dalheim, S. Savage, and c. 
Goebel. 1979b. Population studies of the bowhead whale (Balaena 
mysticetus): results of the 1979 spring research season. Rep. 
Int. Whaling Comm. 30:391-404, SC/31/Doc 51. 

Partial Authors' Abstract: "U.S. National Marine Fisheries Service 
personnel maintained a camp near Point Barrow, Alaska, to count 
bowhead whales (Balaena mysticetus) during 15 April-30 May 1979. 
Hampered by poor ice conditions, observers were able to stand 
watch only 39% of the available time, resulting in a total count 
of 542 bowheads. No population estimate could be made from these 
data. Our best estimate of the western Arctic bowhead population 
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remains 1,783-2,865 animals derived from counts made in 1978 when 
good ice conditions prevailed and observers were able to maintain 
watches over 86.5% of the available time•••• 

A gross recruitment rate of 2.5-3.5% was estimated from calf 
counts and evaluation of mean sighting distances to adults and 
calves. 

Migration and distribution studies indicated that bowheads spend 
late winter-early spring in the north and west-central Bering sea 
in 35-50% transition or disturbed pack ice. During 4,500 km of 
aerial survey flown near Point Barrow in 1979, bowheads were 
observed only in the major nearshore lead. Most whales passed 
Point Harrow on a bearing of 45° true indicating a northeasterly 
offshore migration route into the Beaufort Sea to Banks Island, 
Canada. • • • " 

Braham, H. W., R. D. Everitt, and D. J. Rugh. 1980a. Northern sea 
lion population decline in the eastern Aleutian Islands. J. Wildl. 
Manage. 44:25-33. 

Authors' Abstract: "From June 1975 through June 1977, 6 aerial 
surveys were conducted along the eastern Aleutian Islands and 
north coast of the Alaska Peninsula to assess the distribution and 
abundance of northern sea lions _(Eumetopfas jubatus). Site
specific counts of sea lions on rookeries and haulout places were 
compared to counts made in 1957, 1965, and 1968. Analysis of 
total counts from sites replicated among survey years since 1957 
indicated that a significant population decline occurred. The 
1977 population estimate was below 25,000, whereas in the late 
1950's and early 1960's the population exceeded 50,000. The 1977 
population level was 44.9-54.7% of the 1957 estimate, and it 
appeared that the population decline has been greatest since 1968. 
No cause for the decline was apparent, but several contributing 
factors are discussed." 

Factors which may have contributed to the decline are: 1) a west
ward shift in distribution; 2) interactions with commercial fisher
ies; 3) commercial harvest of pups; 4) leptospirosis; and/or 5) 
an unidentified population-controlling factor. 

Braham, H. W., M. M. Fraker, and B. D. Krogman. 1980b. Spring migra
tion of the western arctic population of bowhead whales. Mar. 
Fish. Rev. 42(9-10):36-46. 

Usually bowheads winter in the pack ice leads between St. Lawrence 
and St. Matthew islands, then migrate north from April through 
June. A general migration route has been worked out from aerial 
survey data, land- and ice-based camps, shipboard work, and sight
ing records. Generally, bowheads migrate west of St. Lawrence 
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Island, through the Bering Strait, along the shore lead system to 
Point Barrow, then through the offshore lead systems to the Banks 
Island/ Amundsen Gulf area. 

Braham, H., B. Krogman, M. Nerini, D. Rugh, \v. Marquette, and J. 
Johnson. 1980c. Research on bowhead whales, June-December 1978. 
Rep. Int. \-~haling Comm. 30:405-413, SC/31/Doc 51. 

Partial Authors 1 Abstract: "· •• No bowhead whales were seen in 
the northern Bering Sea or in the Arctic Ocean off the United 
States from June to September 1978 during 19 aerial and 3 vessel 
surveys. It may be that few, if any, bowheads migrated into the 
Chukchi Sea after June and if so, then they have a narrower tempo
ral distribution than they did prior to commercial exploitation. 
During the 1978 autumn Eskimo subsistence hunt, two bowhead whales 
were landed and one was reported struck but lost. The total number 
of whales landed (12) and reported struck and lost (6) for 1978 
was within the International Whaling Commission and AEWC guidelines 
of 12 and 18, respectively. Preliminary studies of blood protein 
and liver enzyme electrophoresis and karyotyping of whales har
vested by Alaskan Eskimos suggest that the whale they call ingutuk 
is probably not a species separate from B. mysticetus but rather 
a morphological variant of that species. -;- •• " 

Braham, H. W., J. J. Burns, and G. A. Fedoseev. Unpubl. ms. Distribu
tion and density of ice-associated pinnipeds in the Bering Sea, 
April 1976. 

Partial Authors 1 Abstract: • Walruses occurred more north 
than south of St. Lawrence Island than during any previous survey 
during the late winter or spring, and were dispersed throughout 
outer Bristol Bay. Densities of ringed seals were higher on 
nearshore fast ice than on the pack, except southwest of St. 
Lawrence Island where young ringed seals occurred on thin pack 
ice. Ribbon seals were most common from south central to the 
western Bering Sea near the ice front. Densities of spotted seals 
were highest near the ice front east of the major concentrations 
of ribbon seals, declining northward, and were essentially absent 
in the northern Bering Sea. Bearded seals were the least clumped 
and occurred farther north of the ice front than the other phocid 
seals. This may be associated with an earlier northward "migra
tion. 

Compared to past years the pack ice in April 1976 extended almost 
as far south as it ever does and, thus, data collected during this 
study provided us with the opportunity to make a spatial comparison 
of the maximal extent of species dispersal during spring." 
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Breiwick, J. M., E. D. Mitchell, and D. G. Chapman. 1981. Estimated 
initial population of the Bering Sea stock of bowhead whale, 
Balaena mysticetus: an iterative method. Fish. Bull. 78:843
854. 

Authors' Abstract: "Initial stock sizes of bowhead whales were 
calculated iteratively, using an estimate of removals from the 
Bering Sea stock of bowheads, a range of assumed values for size 
of current stock, and assumed mortality and recruitment rates of 
M = 0.04 - 0.08 and (r - M)max = 0.01 - 0.05.. Estimates of ini
tial stock size range between 14,000 and 26,000. At a kill level 
of 25 per annum, time to recover to 9,000 (50% of 18,000) is a 
minimum of 40 years if the present stock is approximately 2, 700 
bowheads. A theoretical model giving the risk of extinction is 
also discussed." 

Brodie, P. F. 1969. Duration of lactation in Cetacea: an indicator 
of required learning? Am. Midl. Nat. 82:312-314. 

The average nursing period of four odontocete species is about 21 
months; that for five species of mysticetes is about 7 months. 

Author's Abstract: "The prolonged nursing period of .odontocetes 
relative to that of mysticetes is attributed to more sophisticated 
navigational training, kin-cooperation and complex social struc
ture." 

Brodie, P. F. 1971. A reconsideration of aspects of growth, reproduc
tion, and behavior of the white whale (Delphinapterus leucas) 
with reference to the Cumberland Sound, Baffin. Island, population. 
J. Fish. Res. Board Can. 28:1309-1318. 

Author's Abstract: "The beluga or white whale, Delphinapterus 
leucas (Pallas), was studied in Cumberland Sound, Baffin Island. 
Layering in teeth and mandibles plus body size were used to 
determine age. Sexual maturity is attained at 5 years for females 
and at 8 years for males, with potential life span estimated to be 
30 years. Whitening of the skin begins after 6 years. 

Multiple ovulations and accessory corpora lutea are typical of 
beluga. The breeding season is in May, and after 14.5 months 
gestation single births occur in late July or early August. 
Lactation lasts about 2 years, resulting in a 3-year reproductive 
cycle. Tooth eruption begins late in the 2nd year with partial 
eruption by the 3rd. This population appears to have been 
overexploited by commercial hunting. Productivity estimates for 
this species are 43% of those implied in previous studies." 
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Brodie, P. F. 1975. Cetacean energetics, an overview of intraspecific 
size variation. Ecology 56:152-161. 

Partial Author's Abstract: Adult body size within species 
is inversely correlated with the length of the feeding season and 
directly correlated with prey availability during that period. 

As differences in diversity of prey and/or their year-round 
availability become less marked between hemispheres, so do the 
body-size differences of the lesser rorquals. This is also applied 
to odontocetes. 

Thermal homeostasis is considered to be equally dependent upon 
morphology and behavior. Minimal densities of prey necessary for 
the maintenance of rorquals could be estimated from certain known 
parameters." 

Brodie, P. F. 1977. Form, function and energetics of Cetacea: a 
discussion. Pages 45-58 in R. J. Harrison, ed. Functional anatomy 
of marine mammals, Vol. -3. Academic Press, London. 428 pp. 

The author develops his hypothesis from an earlier paper that the 
selective pressure for large body size is based on the duration of 
exclusion to warm, relatively unproductive waters. The adaptive 
significance and function of the ventral grooves in feeding, body 
color, prey densities, modes of propulsion, and swimming formations 
are also investigated. 

Brodie, P. F. 1980. A preliminary investigation of the energetics of 
the bowhead whale (Balaena mysticetus L. ). Rep. Int. Whaling 
Comm. 32, SC/32/SP18. 

Author's Abstract: "A morphologic and energetic profile is con
structed for the bowhead <!· mysticetus) in order to study its 
thermal capabilities and estimate food requirements. 

The insulative blubber layer appears to be more than adequate to 
maintain a near basal metabolic rate in arctic conditions. Fat 
stores in excess of the optimal insulative layer appear adequate 
to maintain the whale at near basal metabolic rate for several 
months in an arctic habitat. 

Prey densities necessary for maintenance and re-establishing fat 
reserves are estimated. Feeding and migratory strategies are 
compared with the fin whale." 

Brodie, P. F. and A. J. pgsche. 1980. Density-dependent condition and 
energetics of marine mammal populations in multispecies fisheries 
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management. Int. Comm. Northwest Atl. Fish. Organ. Res. Doc. 
80/XI/166, Serial No. N253. 5 pp. 

Authors' Abstract: "Oxygen consumption of five fasting grey seal 
(Halichoerus grypus) pups was observed over a five-week period. 
Measurements indicated an orderly sequence of tissue consumption 
over this period. Blubber is consumed to a heat loss threshold 
above which there is a nonlinear increase in resting metabolism. 
Compensatory bioenergetic strategies are considered relative to 
individual seals within an expanding population. We conclude 
that, contrary to some published estimates, nonlinear increase in 
per capita food consumption is possible with increasing popula
tions of marine mammals, a prospect to consider in any multi
species approach to fisheries management." 

Brodie , P. F. , D. D. Sameot o , and R. W. Sheldon. 1978. Population 
densities of euphausiids off Nova Scotia as indicated by net 
samples, whale stomach contents, and sonar. Limnol. Oceanogr. 
23:1264-1267. 

Net samples give average zooplankton densities but do not ade
quately sample aggregations. Sonar can detect zooplankton aggre
gations in deep layers. ~.fuales must feed on aggregated zooplank
ton because they could not gather enough food to survive if zoo
plankton were found in the densities indicated by plankton net 
tows. The amount of food found in a fin whale's stomach from the 
North Atlantic, average swimming speed, and filtering efficiency 
were used to estimate the concentrations that must occur. The 
estimated density of 17.5 g·m-3 is two orders of magnitude 
greater than the average density (0.01 g·m-3) estimated by net 
tows. 

Brooks, J. ~-~. 1954a. Beluga. Pages 51-57 in Annual Report for 1954. 
Alaska Dep. Fish., Juneau. 

Belukha whales are common in Nushagak Bay and in the mouth of the 
Kvichak River (Bristol Bay) when red salmon fingerlings migrate 
to the sea and adults go upriver to spawn. Between May and August 
1954, 68 belukhas were collected for stomach samples. After 30 
May, when the salmon fingerling migration began, an average of 
390 red salmon fingerlings was found per stomach. 

Brooks, J. Ttl. 1954b. A contribution to the life history and ecology 
of the Pacific walrus. Spec. Rep. No. 1, Alaska Coop. Wild!. Res. 
Unit, Fairbanks. 103 pp. 

Data on walruses from the Bering Strait and Barrow areas were 
collected in 1952 and 1953. Sections on systematics, migration, 
morphology, aging methods, reproduction, harvest, and management 
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are included; only food habits are summarized here. Walruses feed 
in water from 21 to 30 fathoms deep. In May and June in the Bering 
Strait, six species of molluscs (Mya, Clinocardium, Astarte, 
Macoma, Neptunea, and Hiatella) were most commonly found in the 
few walrus stomachs that contained food. Male walruses eat 
primarily Mya and Clinocardium and occasionally the echinoderm 
Molpadia arctica. Females and immatures eat primarily smaller 
mollusc species such as Astarte and Macoma, the annelid Nephtys, 
and an unidentified sipunculid. 

Brooks, J. W. 1955. Beluga investigation. Pages 98-106 in Annual 
Report for 1955. Alaska Dep. Fish., Juneau. 

From May to August 1954 and 1955, 116 belukhawhales were collected 
in Kvichak and Nushagak Bays (Bristol Bay) for a food habits study. 
An average of 685 red salmon fingerlings was found per stomach for 
the 30 whales collected during the salmons' seaward migration in 
May and June. Although whales eat some adult salmon, the number 
of fingerlings eaten by whales represents a more substantial and 
serious loss to the red salmon fishery in Bristol Bay. 

Brooks, J. W. 1957. Marine mammals in relation to commercial fisheries 
in Alaska. Presented 8th Alaska Sci. Conf., AAAS, · Anchorage, 
10-13 September. 6 pp. 

Belukhas, harbor seals, and northern sea lions are discussed as 
predators on commercial fish. Research on belukhas in estuaries 
of Bristol Bay was begun in 1954. The effectiveness of the harbor 
seal control program by the Alaska Department of Fish and Game is 
discussed. 

Brooks, J. W. 1963. The management and status of marine mammals in 
Alaska. Pages 314-326 in Trans. 28th N. Am. Wildl. Nat. Resour. 
Conf. Wildl. Manage. Ins~, Washington, D.C. 

Current management plans and population estimates are given for 
sea otters, hair seals, walruses, polar bears, sea lions, and 
belukha whales. No new data are given. 

Brownell, R. L. 1977. Current status of the gray whale. Rep. Int. 
Whaling Comm. 27:209-211, SC/28/Doc 33. 

Population estimates of the original gray whale stock range from 
15,000 to 40,000 whales. In 1971, the population was estimated 
to be 11,000 + 2,000 whales. Gray whales are currently protected 
by the IWC, except for an average of 167 whales taken per year 
by and for Native peoples of Alaska and Chukotka. Although 
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gray whales are not presently endangered, the author recommends 
continued protection and research. 

Bryant, P. J., G. Nichols, T. B. Bryant, and K. Miller. 1981. Krill 
availability and the distribution of humpback whales in south
eastern Alaska. J. Mammal. 62:427-430. 

Plankton was sampled and humpback whales were surveyed in August 
1979 to determine if the whales moved out of Glacier Bay in 
response to changes in food abundance. Three whales were seen 
in Glacier Bay, and the plankton samples there averaged about 20 
krill per 100 m3 of water filtered. In Frederick Sound, an 
average of 19.8 whales was seen for the 9 days of sampling, and 
the plankton samples averaged about 409 krill per 100 m3 of 
water filtered. Factors governing krill abundance are unclear, 
but euphausiids are generally not found in areas where the sa
linity is less than 28%. 

Bublitz, C. 1981. Systematics of the cephalopod family Gonatidae from 
the southeastern Bering Sea. M.S. thesis, Univ. Alaska, Fairbanks. 
171 PP• 

Buckley, J. L. 1958. The Pacific walrus, a review of current knowl
edge and suggested management needs. U.S. Fish Wildl. Serv. 
Spec. Sci. Rep. Wildl. No. 41. 29 pp. 

Author's Abstract: "Excessive killing has reduced the Pacific 
walrus population from an estimated 200,000 to approximately 
45,000 in the last 100 years. The decline is continuing. Pres
ent hunting methods result in the loss of half of the walruses 
killed; and only half of those retrieved are fully used. Sug
gestions for further investigations are included." 

Walruses feed mainly on benthic molluscs. Food requirements are 
not well known. One 2-1/2-year-old, weighing 1,200 lbs, ate 60 
lbs. of food per day. Walruses can dive to 50 fathoms but usually 
forage at 30 fathoms or less. 

Bukhtiyarov, Y. A., K. J. Frost, and L. F. Lowry. In press. New infor
mation on foods of the larga seal (Phoca largha) in the Bering 
Sea in spring. Mar. Fish. Rev. 

Authors' Abstract: "Information on foods was obtained by analy
sis of stomach contents of larga seals collected during spring 
in Karaginski Bay, the Gulf of Anadyr and southeastern, central 
and northern Bering Sea. Pollock were the major prey in central 
Bering Sea and ranked second in the Gulf of Anadyr. Capelin were 
the major food in southeastern Bering Sea and ranked second in 
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northern Bering Sea. Arctic cod were the major food in the Gulf 
of Anadyr and northern Bering Sea. Sand lance were the major 
food in Karaginski Bay. Most of the fishes eaten were less than 
20 em in length and less than 50 g in weight. A comparison of 
the lengths of arctic cod eaten by largas and those caught in 
trawls in northern Bering Sea suggests that the seals may select 
the larger individuals of that species. Larga pups ate mostly 
small crustaceans. Older animals ate mostly fishes, shrimps and 
octopus. Maximal quantities of food found in larga stomachs 
ranged from 2.7 to 5.9 percent of the seals' body weight." 

Bureau of Land Management. 1981. Marine mammals. Pages 53-66 in 
Draft environmental impact statement on the proposed outer conti
nental shelf oil and gas lease sale, St. George Basin. U.S. Dep. 
Inter., Washington, D.C. 

General biology and current population estimates are given from 
reviewed literature for the four non-cetacean marine mammals found 
commonly in the lease area: northern fur seal, Steller sea lion, 
harbor seal, and sea otter. Spotted and ribbon seals are also 
found in the lease area but only at the ice edge in winter and 
spring. At least 16 species of cetaceans may occur in the lease 
area: gray, humpback, fin, sei, blue, sperm, right, bowhead, 
belukha, killer, mi nke, and the three beaked whales; and Dall 's 
and harbor porpoises. 

Burns, J. J. 1967. The Pacific bearded seal. Alaska Dep. Fish and 
Game, Juneau. 66 pp. 

Food Habits Section Only: Data from Point Hope, Kivalina, Nome, 
Gambell, and Wainwright are summarized. Bearded seals are almost 
entirely benthic feeders, utilizing smaller, more sedentary inver
tebrates and fish. Shrimp and crabs are the most important food 
i tern from November through May. Clams are added to the diet 
between June and August, making up 1/4 to 1/3 of the diet. Scul
pins are the most commonly eaten fish; saffron and arctic cod 
were also eaten in small numbers. 

Burns, J. J. 1969. Marine mammal investigations; walrus and seals; 
seal biology and harvest. Fed. Aid in Wildl. Restoration Work 
Plan Segment Rep., Proj. Nos. W-14-R-3 and W-17-1, Work Plan F, 
Job No. 3. Alaska Dep. Fish and Game, Juneau. 25 pp. 

Partial Author's Abstract: "The primary research effort during 
1968 was devoted to a life history study of the ribbon seal 
(Histriophoca fasciata). 

Two methods were used for determining age of individual animals: 
examination of canine teeth and of claws. Growth rates were 
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determined and indicate little difference between sexes. Pups 
average 62 percent of adult length, one ye.ar olds 70.4 percent, 
two year olds 86.6 percent and three year olds 92.4 percent. The 
oldest animal included in the sample (N=314) was 23. As indicated 
by females, the breeding season occurs during late April and early 
May. Defining sexual maturity as the age of initial conception, 
some females mature at two years of age (38 percent) and most are 
sexually mature by age four. A discussion of ribbon seal distri
bution, description and general growth of female reproductive 
organs is also included. • • • " 

Burns, J. J. 1970. Remarks on the distribution and natural history 
of pagophilic pinnipeds in the Bering and Chukchi seas. J. 
Mammal. 51:445-454. 

Author's Abstract: "Five species of pagophilic (ice-loving) pin
nipeds live in the Bering and Chukchi seas: Odobenus rosmarus, 
Phoca (Pusa) hispida, Phoca (Histriophoca) fasciata, an ice
breeding population of Phoca (Phoca) vitlilina, and Erignathus 
barbatus. Breeding adults of these species are mostly separated 
from each other during late winter and early spring when, through
out the pupping and subsequent mating periods, !· barbatus and Q• 
rosmarus are mainly farther north within the heavier pack ice, 
and P. hispida occupies areas of extensive land-fast ice. This 
paper discusses differences in body- structure, ecological adapta
tion, and behavior in relation to distribution of the five 
species. 

Burns, J. J. 1978. Ice seals. Pages 193-205 in D. Haley, ed. Marine 
mammals of eastern North Pacific and arctic waters. Pacific Search 
Press, Seattle. 

Ringed, bearded, spotted, and ribbon seals are each adapted to 
different ice conditions. Ringed seals are most commonly found in 
landfast or shore ice in winter and follow the advance and retreat 
of the pack ice during the rest of the year. In deep water, ringed 
seals eat polar cod and zooplankton; in othe.r areas, small school
ing fishes and shrimps are important foods. About 300,000 bearded 
seals live on drifting ice in shallow parts of the Bering Sea, 
where they feed on epibenthic organisms. Spotted seals occur only 
in the Okhotsk, Bering, and Chukchi seas, and the population is 
estimated to be 280 ,000 to 330 ,000. They are only seasonally 
dependent on ice, mainly for raising pups and molting. They are 
found in waters over the continental shelf and feed on capelin, 
pollock, herring, smelts, sand lance, saffron cod, and sculpins, 
as well as shrimps and octopuses. Foods of ribbon seals are not 
well known, but from March through June major prey items include 
pollock, capelin, and eelpouts. Ribbon seals examined in February 
had eaten polar cod and pollock. The ribbon seal population is 
estimated to be near 100,000 seals. 
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Burns, J. J. 1981a. Ribbon seal - Phoca fasciata. Pages 89-110 in 
s. H. Ridgway and R. J. Harrison, eds. Handbook of marine mammals, 
Vol. 2. Academic Press, London and New York. 

(See Ridgway and Harrison 1981.) 

Burns, J. J. 1981b. Bearded seal - Erignathus barbatus. Pages 145
170 in S. H. Ridgway and R. J. Harrison, eds. Handbook of marine 
mammals, Vol. 2. Academic Press, London and New York. 

(See Ridgway and Harrison 1981.) 

Burns, J. J. and T. J. Eley. 1978. The natural history and ecology of 
the bearded seal (Erignathus barbatus) and the ringed seal (Phoca 
hispida). Pages 99-162 in Environmental Assessment of the Alaskan 
Continental Shelf, AnnuaT Reports of the Principal Investigators 
for the year ending March 1978, Vol. 1. Outer Continental Shelf 
Environmental Assessment Program, Boulder, Colo. 

Ringed and bearded seals were studied in the nearshore and offshore 
waters of the Bering, Beaufort, and Chukchi seas. Weights, 
measurements, sex, age, foods, reproductive condition, . and tissue 
analysis were recorded for 487 ringed and 128 bearded seals, which 
were collected for this study. Sex and ages are also given for 
3,264 ringed seals taken by coastal subsistence hunters from 1973 
through 1977. 

Partial Authors' Conclusions: • • 1. Ringed seals in Alaskan 
waters live to be at least 29 years old. Mean annual mortality 
rates from birth to seven years of age are 20 percent. The 
mortality rate is higher for pups then decreases slightly. Mor
tality rates for males and females are similar. 

2. Indices of abundance show ringed seals to be more abundant on 
shorefast than moving ice (in June) and roore abundant in the 
Chukchi Sea than in the Beaufort Sea. Surveys indicate an apparent 
shift of ringed seals from the Beaufort Sea into the Chukchi Sea 
during 1976 and 1977•••• 

4. Pregnancy lasts approximately 11 months with implantation 
delayed for about 3-1/2 months after conception. Females appear 
to be impregnated in mid- to late April, soon after the birth of 
the pup. 

5. Pups weigh 4.0 to 5.0 kg at birth and grow rapidly doubling 
their weight by weaning, two months after birth•••• 

7. Active spermatogenesis is found in essentially all seven
year-old and older males collected from March through June. Some 
five- and six-year-olds also undergo active spermatogenesis•••• " 
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Burns, J. J. and F. H. Fay. 1970. Comparative morphology of the skull 
of the ribbon seal, Histriophoca fasciata, with remarks on system
atics of Phocidae. J. Zool. 161:363-394. 

Partial Authors' Abstract: "Study of skulls from 145 Ribbon seals, 
mainly from the Bering Sea, disclosed much greater variation in 
form than was indicated by earlier descriptions. • • • The other 
four major taxa within that tribe show a complex system of inter
grading characters that disallows generic recognition, other than 
as a polytypic group. Therefore, the Ribbon, Harp, Harbor, and 
Ringed seals an~ re-assigned to subgeneric rank, under the inclu
sive genus Phoca (sensu lata)." 

Burns, J. J. and K. J. Frost. 1979. The natural history and ecology 
of the bearded seal, Erignathus barbatus. Unpubl. final rep., 
Contract No. 02-5-022-53, Res. Unit 230, Environmental Assessment 
of the Alaskan Continental Shelf. Outer Continental Shelf Envi
ronmental Assessment Program, Boulder, Colo. 77 pp. 

Partial Authors' Summary: "A study of the natural history and 
ecology of bearded seals (Erignathus barbatus) was undertaken 
from June 1975 through April 1979. • •• the Bristol, Norton and 
Hope Basins seasonally support the greatest numbers · of bearded 
seals. • The continental shelf underlying the Bering and 
Chukchi Seas provides the largest - continuous area of favorable 
bearded seal habitat in the world. 

For the most part bearded seals maintain an association with 
drifting, relatively disturbed sea ice during all months. 

A preliminary life table was developed and presented. Mean annual 
mortality rate for all ages (0-27) was found to be 219/1000 
individuals. It was 96/1000 individuals for age classes 6-27. 
The mean mortality rate for males was higher than for females and 
may account for the greater proportion of females in older, har
vested animals ••• 

Males attain sexual maturity at 6 or 7 years of age, females at 4 
to 7 years (ave!rage age was 6 years). Breeding is mainly in May 
and implantation is mainly in July. The pregnancy rate for all 
females in our sample, ages 4 and older, was 77 percent. It was 
83 percent in females 6 years and older. The latter value was the 
same as that derived in the same manner for females examined 
between 1962 and 1966. He found no evidence of reproductive 
senility in females •• 

Major foods of these seals include crabs, shrimps, mollusks 
(including clams during summer) and some fishes (mainly cods and 
sculpins) on a year round basis. Shrimps were important to bearded 
seals in their first year of life. The specific prey species 
utilized varied with time and location•••• " 
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Burns, J. J. and V. N. Gol 1 tsev. In press. Comparative biology of 
harbor seals, Phoca vitulina Linnaeus, 1758, of the Commander, 
Aleutian and Pribilof islands. Mar. Fish. Rev. 

Partial Authors 1 Abstract: "Harbor seals, Phoca vitulina, of the 
Aleutian Ridge and Pribilof Islands were studied through field 
observation and examination of animals (173 seals and 15 fetuses) 
collected in four areas: the Commander, western Aleutian, eastern 
Aleutian and Pribilof Islands. Spotted seals, Phoca largha, were 
not analyzed in this study. Habitats were similar in these four 
areas and seals were present at all locations visited. Differences 
in pelage coloration between seals of the Aleutian and Commander 
Islands were not significant. Growth in relation to age 
of seals from the four areas was similar as was fetal growth. 
Mating was found to occur in July and weaning of pups by mid-August. 
Some females (33%) first ovulated at age 3. First pregnancy also 
occurred in some 3-yr-olds, and all females had been or were 
pregnant by age 6. The incidence of pregnancy in sexually mature 
animals was 7 5%. • • • The seals of the Aleutian Ridge are mor
phologically similar. Harbor seals of the North Pacific region 
vary in an apparently clinal manner over their linearly continuous 
range, from Mexico to Japan, and should, according to nomenclatural 
priority, all be referred to as Phoca vitulina richards! (Gray, 
1864) ... 

Burns, J. J. and s. J. Harbo, Jr. 1972. An aerial census of ringed 
seals, northern coast of Alaska. Arctic 25:279-290. 

Authors 1 Abstract: "Aerial surveys of ringed seals, Phoca (Pusa) 
hispida Schreber, in areas of land-fast ice extending along the 
Alaskan coast from Point Lay to Barter Island were made between 8 
and 15 June 1970 in order to establish a base line index of density 
and distribution. Surveys of 8, 9 and 13 June were used for 
determining density and estimating the minimum number of seals 
present within 6 sectors of the total area. The density of seals 
in sectors east of Point Barrow was low and relatively uniform 
(2.28, 1.06, 1.38 and 2.43 seals per sq. mile). Within sectors 
southwest of this point, density was substantially higher ( 5. 36 
and 3.70 per sq. mile). The minimum number of ringed seals in all 
sectors surveyed was 11,612. Comparison of survey results in 
areas of intensive seismic exploration with undisturbed areas 
indicated that even with intensive disturbance associated with 
exploratory activities conducted within the limits imposed by 
state regulations, ringed seals were not appreciably displaced." 

Burns, J. J. and s. J. Harbo, Jr. 1977. An aerial census of spotted 
seal, Phoca vitulina largha, and walruses, Odobenus rosmarus, in 
the ice front of Bering Sea. Pages 58-132 in Environmental 
Assessment of the Alaskan Continental Shelf, Quarterly Reports, 
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April-June, Vol. 1. Outer Continental Shelf Environmental Assess
ment Program, Boulder, Colo. 

Partial Authors' Summary: "Twenty-five individual survey flights 
for marine mammals were made in the ice front of Bering Sea 
during the March-April period of 1976 and 1977. • • • both 
spotted seals, Phoca vitulina largha and walruses, Odobenus ros
marus occur thrl)ughout the front. Large concentrations of both 
species were present in central and western Bristol Bay, a region 
which must be considered as critical habitat. The number of 
walruses in the ice front during April 1976 was estimated at 
10,000. No estimate of the number of spotted seals could be 
made. 

Observed densities of spotted seals in large sectors of the front, 
as surveyed with the P-2V [fixed-wing aircraft], ranged from 0.02 
to 2. 7 5/NM2. Density of seals as determined by localized flights 
in the helicoptE:!r ranged from 0 to 6. 7 5/NM2 in 1976 and 0. 5 to 
6. 72/NM2 in 1977. Spatial distribution of seals throughout the 
front in both years was similar. Subadults composed the highest 
proportion of seals in areas of high seal density. In the vast 
region of the front west of Bristol Bay most of the seals observed 
were adults with pups. 

It was estimated that less than 14 percent of the seals in areas 
of high seal density were on the ice when surveys were conducted. 
Twenty-five to ~;o percent were hauled out in those areas occupied 
mainly by adult:s and pups. The density of pups throughout the 
ice front was directly related to the density of older seals. 
However, the proportion of pups in high density areas was low. . . . 


Burns, J. J., L. H. Shapiro, and F. H. Fay. 1981. Relationship of 
marine mammal distribution, densities, and activities to sea ice 
conditions. Pages 489-670 in Environmental Assessment of the 
Alaskan Continental Shelf, Final Reports of Principal Investiga
tors, Vol. 11. Outer Continental Shelf Environmental Assessment 
Program, Boulder, Colo. 

Ice conditions are described and classified. The importance of 
different ice types to marine mammals is discussed by area and 
season. Bearded seals stay mainly in non-shorefast ice; spotted 
seals are found at the ice front; ringed seals are found in areas 
of shorefast ice; and walruses are found in polynas and divergence 
zones. 

Bychkov, V. A. 1967. (On killer whale attacks on fur seals off Tyuleniy 
Island). Zool. Zhur. 46(1):149-150. In Russian. (Translator 
unknown, in files, NMML, NMFS, NOAA.) 
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On 16 June 1964, five killer whales swam into the lagoon directly 
in front of the fur seal rookery on Tyuleniy Island (Sakhalin 
region, Sea of Okhotsk). After the whales dived several times, 
three bloody spots were seen in the water, presumably from killed 
fur seals. This was the only killer whale attack on fur seals 
that researchers saw from 1958 through 1964, and no attacks were 
reported by local fishermen. 

Bychkov, V. A. 1971. Obzor sos toyaniya lastonogikh fauny SSSR (A 
review of the conditions of the pinniped fauna of the USSR). 
Pages 59-74 in Nauchnye osnovy okhrany prirody. Moscow. In 
Russian. (Transl. by Bur. Transl., Foreign Languages Div., Dep. 
Sec. State, Ottawa, Ont., Canada, 1972, 31 pp.) 

The status of stocks, distribution, trade, and conservation of 
13 species of pinnipeds are generally reviewed. Population esti
mates for each species in the USSR part of the Bering Sea are: 
northern fur seal 200,000; sea lion - 30-35,000; walrus 
46 ,000; bearded seal - 450 ,000; ribbon seal - 80-90 ,000; ringed 
seal - 12,000; spotted seal - 450,000; and harbor seal - 2,000. 

Caldwell, D. K. and H. C. Caldwell. 1969. Addition of the· leatherback 
sea turtle to the known prey of the killer whale Orcinus orca. J. 
Hammal. 50:636. 

The stomachs of three killer whales taken from a pod of six in 
the Lesser Antilles all contained remains of a leatherback turtle. 
Since killer whales hunt cooperatively, the pieces were probably 
from the same turtle. 

Caldwell, D. K., M. C. Caldwell, and D. W. Rice. 1966. Behavior of 
the sperm whale, Physeter catodon L. Pages 677-717 in K. s. 
Norris, ed. Whales, dolphins, and porpoises. Univ. California 
Press, Berkeley. 

This review paper discusses distribution, diving, food, excretion, 
sound production, and senses of sperm whales, in addition to 
behavior. Males have been taken up to 62°N latitude in the Bering 
Sea. A few females have been taken in the southern Bering Sea 
but none farther north; their distribution may be limited by the 
17°C isotherm. Sperm whales eat primarily deep-water squids, 
although octopus, fishes, and sharks are also taken. 

Calkins, D. G. 1978. Feeding behavior and major prey species of the 
sea otter, Enhydra lutris, in Montague Strait, Prince William 
Sound, Alaska. Fish. Bull. 76:125-131. 
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Partial Author's Abstract: "Food habits and feeding behavior of 
sea otters were studied in Prince William Sound, Alaska, from May 
through August 1971. Otters fed primarily on clams, crabs, and 
sea stars: Saxidomus gigantea, Telmessus cheiragonus, and Evas
terias troscheii, respectively, were the most important prey 
species identified in the major groups. Clams were dug 
from the bottom and opened with the aid of stones. Sea urchins 
and fishes were not identified as dietary components." 

Qualitative food data, frequency of occurrence of major food items, 
and methods of analysis are compared for Montague Strait, Alaska; 
Commander Islands, USSR; Point Lobos, California; 1'1onterey Bay, 
California; Pica Creek, California; and Amchitka Island, Alaska. 

Chapman, D. G. 1961. Population dynamics of the Alaska fur seal herd. 
Pages 356-369 in Trans. 26th N. Am. Wildl. Nat. Resour. Conf. 
Wild!. Manage. Tnst., Hashington, D.C. 

Partial Author's Abstract: "The Alaska fur seal herd, near extinc
tion in 1911, recovered rapidly when a conservation program was 
inaugurated. The apparently stable ceiling that the herd size 
had reached in the period around 1950 has subsequently given way 
to larger fluctuations and generally decreasing surv:iyal in the 
youngest age groups. A simple model is developed on the 
premise that reduced survival is due to pressure on the food 
supply around the islands which affects the survival of the seal 
pups in their first year. Two equations are estimated for the 
relation bship etween pup population and survival to age three. 
0 0 0 

Chapman, D. G. 1964. A critical study of Pribilof fur seal population 
estimates. Fish. Bull. 63:657-669. 

Author's Abstract: "Previously unresolved problems in the popula
tions studies of the Pribilof fur seal are reviewed. The tagging 
estimates of fur seal pups may have been biased by tag mortality 
and hence the apparent year class fluctuations after 1952 may be 
unreal. A set of cumulative estimates are given for the number 
of pups born in each year since 1950. These cumulative estimates 
depend on the estimate of the ratio of survival of females to 
males from birth to age 3. An estimate of this ratio is given. 
The implications of this study on the population dynamics model 
of the fur seal are reviewed; in particular while the eKact model 
is less definite, the suggested optimum population level is almost 
unchanged from that suggested in earlier studies." 

Chapman, D. G. 1980a. Estimates of pregnancy rates--North Pacific. 
Rep. Int. Whaling Comm. (Spec. Issue 2):59-60, SC/SPC/17 Rev. 1. 
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Pregnancy rates are calculated from 10-year (1967-1977) average 
catches of female sperm whales. Calves are born from May to 
September, and pregnancy rate estimates from females with late
term fetuses are thought to be most reliable. The average preg
nancy rate, calculated by zones in the Western region, is 0. 21. 
So little data are available for the Eastern region that the 
Western area value should be used for the entire North Pacific 
population. 

Chapman, D. G. 1980b. Natural mortality rates--males. Rep. Int. 
Whaling Comm. (Spec. Issue 2):61, SC/SPC/18. 

The Reincke estimates of natural mortality are given for male 
sperm whales. The average for the period 1946 through 1950 is 
0.0696. From 1972 through 1976, the average rate is 0.0596. 

Chapskii, K. K. 1938. Horskoi zayats (Erignathus barbatus Fabr.) 
Karskogoi Barentsova morei (The bearded seal (Erignathus barbatus 
Fabr.) of the Kara and Barents seas). (Game mammals of the Barents 
and Kara seas 123:7-70). In Russian. (Transl. by Transl. Bur., 
Multilingual Serv. Div., Dep. Sec. State, Ottawa, Ont., Canada, 
Fish. Mar. Serv. Trans!. Ser. No. 3162, 1974, 145 pp.) 

Physical descriptions, measurements; behavior, food, reproduction, 
and hunting methods are described. Crustaceans and molluscs are 
the main foods. Crustacean genera taken, in decreasing order of 
importance, are Sclerocrangon, Sabinea, Mesidothea, Spirontocaria, 
Hippolytidae, and Eualis. Amphipods are not an important food. 
Gastropods and bivalves are also important; 10 of 13 stomachs in 
which molluscs occurred contained Buccinum spp. Arctic cod are 
especially important in the diet in autumn and winter. 

Chapskii, K. K. 1940. Nerpa zapadnykh morei Sovetskoi Arktiki (The 
ringed seal of western seas of the Soviet Arctic). (Proc. Arctic 
Sci. Res. Inst.) 145:1-72. In Russian. (Trans!. by Trans!. Bur., 
Foreign Languages Div., Dep. Sec. State, Ottawa, Ont., Canada, 
Fish. Res. Board Can. Trans!. Ser. No. 1665, 1971, 147 pp.) 

All available data on ringed seals from the Barents, Kara, and 
White seas are reviewed. Chapters on morphology, reproduction, 
molt, diet, and commercial values are given. From examination of 
stomach contents and interviews with local hunters, ringed seals 
apparently eat mostly crustaceans and fishes. Arctic cod is the 
most important fish species, but the percentage of fishes in the 
diet varies with the season and location. Amphipods and schizopods 
are the most important groups of crustaceans in the ringed seal 
diet. 
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Charnov, E. L. 1973. Optimal foraging: some theoretical explanations. 
Ph.D. dissertation, Univ. Washington. 95 pp. 

Chechulin, A. A. 1936. (Observations of large marine mammals from 
aboard the icebreaker "Krasin" during an expedition in the Bering 
and Chukchi Seas in 1934). Pages 83-89 in The northern sea route: 
a collection of articles on hydrography and marine navigation, 
Vol. 5. Glavsevmorput', Leningrad. In Russian. (Transl. by F. 
H. and B. A. Fay, Univ. Alaska, Fairbanks, 8 pp.) 

Large groups of walruses were observed in the Bering Strait and 
near St. Lawrence Island in late May 1934. The animals were not 
counted but "amounted to thousands." Thrc~e lactating females 
were collected, and many young were seen. Sightings and collec
tions made during the rest of the summer in the Chukchi Sea are 
also noted. 

Chelnokov, F. G. 1971a. Nekotorye dannye o perekhodakh morskikh 
kotikov s lezhbishcha na lezhbishcha (Some data on migrations of 
fur seals from rookery to rookery). Tr. VNIRO 82:44-46. In 
Russian. (Transl. by Transl. Bur., Foreign Languages Div., Dep. 
Sec. State, Ottawa, Ont., Canada, Fish. Res. Board Can. Transl. 
Ser. No. 2453, 1973, 4 pp.) 

Adult and subadult fur seals were tagged at one rookery on Mednyi 
Island (Commander Islands) in 1976, and later that month tagged 
animals were seen at nearby rookeries. In 1970, 100 subadult 
males were tagged, and 18 were then seen at other rookeries. 
Some inter-rookery migration regularly occurs from one year to the 
next, but movement from one rookery to another in the same season 
was not known previously. 

Chelnokov, F. G. 1971 b. Orazmnozhenii sinuchei na yugv-vostochnom 
lezhbishche Ostrova Mednyi (Reproduction of sea lions on the 
southeastern rookery of Mednyi Island). Tr . VNIRO 82:190-192. 
In Russian. (Trans!. by Transl. Bur., Foreign Languages Div., 
Dep. Sec. State, Ottawa, Ont., Canada, Fish. Res. Board Can. 
Transl. Ser. No. 2455, 1973, 5 pp.). 

No sea lions were thought to breed on the Commander Islands until 
1962, when a newborn sea lion was found. Between 1963 and 1970, 
harem-like groups of sea lions were seen near fur seal rookeries. 
Although the number of sea lions present on the island fluctuated 
greatly, the number of harem-like groups d i d not increase. No 
more newborn pups were found until 1969, when two pups were seen. 
Three pups were seen in 1970. 



333 

Chugunkov, D. I. and V. G. Prokhorov. 1966. (New information on the 
wintering of fur seals in the Bering Sea). Izv. TINRO 58:233-234. 
In Russian. (Transl. available from Div. Foreign Fish., NMFS, 
NOAA, Washington, D.C., 3 pp.) 

Three northern fur seal females, originally tagged in the Pribilof 
Islands, were caught in herring nets in Olyutorskiy Bay, November 
1959, January 1960, and November 1961. Small groups and individual 
fur seals and Steller sea lions are seen regularly near herring 
shoals in Olyutorskiy Bay in winter. By visual inspection, the 
majority of the northern fur seals wintering there are adult males. 

Clarke, H. R. and N. MacLeod. 1976. Cephalopod remains from sperm 
whales caught off Iceland. J. Mar. Biol. Assoc. U.K. 56:733-749. 

Authors' Abstract: "8748 cephalopod beaks, three buccal masses 
and four cephalopod heads from the stomachs of sperm whales caught 
off Iceland have been examined. 4351 lower beaks, the buccal 
masses and the heads were sorted into species. The most numerous 
species in the collection are Histioteuthis bonnellii (70%), an 
unidentified oegopsid (14.6%), the octopod Alloposus mollis (2.8%) 
and Gonatus fabricii (2 .0%). The weight of each species repre
sented in the complete stomach contents of one whale was estimated 
from the size of the beaks. This shows that Histioteuthis 
bonnellii contributed about 45% of flesh represented by beaks, 
Taningia danae contributed about 24% and an unidentified oegopsid 
about 10%. Beaks were from local, from cold water and from warmer 
water species of cephalopod. A whale, from which all the beaks 
present were collected, probably migrated north within a week or 
two of being caught. The species in these whales show similarities 
to those found in whales caught off South Georgia, which lies in 
an area with similar oceanographic conditions in the southern 
hemisphere. The large onychoteuthid Kondakovia is shown to have 
a bipolar distribution." 

Clarke, M. R. and N. MacLeod. 1980. Cephalopod remains from sperm 
whales caught off western Canada. Mar. Biol. 59:241-246. 

Authors' Abstract: "Of 379 cephalopod beaks sampled from stomachs 
of 20 sperm whales caught to the west of Vancouver Island, Canada, 
152 beaks were sorted and measured. Thirteen types of beaks were 
identified as belonging to eleven families. The most numerous 
species represented are Berryteuthis magister and t1oroteuthis 
robusta comprising 28.9 and 24.3% respectively. These species 
were estimated to comprise 17.6 and 61.9% respectively of the 
weight of flesh represented by beaks." 

Coachman, L. K. and K. Aagaard. 1981. Reevaluation of water transports 
in the vicinity of Bering Strait. Pages 95-110 in D. W. Hood and 
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J. A. Calder, eds. The eastern Bering Sea shelf: oceanography 
and resources, Vol. 1. Off. Marine Pollution Assessment, NOAA. 
Distrib. by Univ. Washington Press, Seattle. 

Mean annual northward transport through Bering Strait averages 0.8 
+ 0.2 Sv, primarily due to an as yet unexplained higher mean sea 
level in the Bering Sea than in the Arctic Ocean. 

Cooney, R. T. 1981. Bering Sea zooplankton and mi cronekton communities 
with emphasis on annual production. Pages 947-974 in D. W. Hood and 
J. A. Calder, eds. The eastern Bering Sea shelf: oceanography 
and resources, Vo 1. 2. Off. Marine Pollution Assessment, NOAA. 
Distrib. by Univ. Washington Press, Seattle. 

Partial Authors' Abstract: • The distribution of biomass 
varies with season and location. A narrow band of large standing 
stocks of calanoid copepods Calanus plumchrus, C. cristatus, and 
Eucalanus bungii bungii occurs regularly during- the late spring 
and early summer along the shelf break of the southeast Bering 
Sea. Quantities approaching 200 g wet weight/m2 are reported. 

New and published estimates of zooplankton production are compared 
for the Bering Sea and several subunits of it. Direct ~easures of 
community particle ingestion converted to carbon production indi
cate that the oceanic region produces about 13 g C/m2 /yr, the 
shelf-break community 33 g C/m2/hr, the mixed community 8 g 
C/m2/yr, and the middle-shelf and coastal community between 2 
and 6 g C/m2/yr. 

COS t a , D • P • 1 9 77. Ecological energetics of the California sea otter, 
Enhydra lutris. Page 42 in Abstr. 2nd Conf. Biol. Mar. Mammals. 

Author's Abstract: "Measurements of the assilmilation efficiency, 
captive food consumption, prey caloric content, diet, and an 
estimate of the free ranging metabolic rate o~ sea otters were 
made to assess the trophic impact of the sea otter in a California 
kelp forest. The mean energy consumption of four captive sea 
otters was 234 Kcal/kg-day, of which 72% was metabolized (n=2 ). 
A time-energy budget constructed from the available literature 
estimated the free-ranging energy consumption of an otter to be 
27 0 Kcal /kg-day. This is 18% greater than the rate measured for 
the captive sea otters. The diet of wild sea otters at Pt. 
Cabrillo, Monterey, California, was composed of (in descending 
order of importance): kelp crab, Puggettia producta; rock crab, 
Cancer sp.; abalone, Haliotus rufescens; urchin, Strongylocentro
trus spp.; and snail, Tegula spp. The relatlve caloric values of 
the prey items were (in descending order): Cancer sp., Haliotus 
sp.,; Puggettia sp., Strongylocentrotus sp., Tegula spp." 
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Coyle, K. 0. 1981. The oceanographic results of the cooperative Soviet 
and American cruise to the Chukchi and East Siberian seas aboard 
the Soviet whale hunting ship Razyashchii September-October 1980. 
Inst. Mar. Sci., Univ. Alaska, Fairbanks. 107 pp. 

Benthic samples, plankton tows, water samples, and salinity and 
temperature measurements were collected at 19 stations. The 
stomach contents of one 13-m long female gray whale were examined 
and contained no prey items smaller than 8-10 mm. Amphipods in 
the southeastern Bering Sea are abundant but usually do not exceed 
8-10 mm in length. Ampeliscid amphipods in the northern Bering 
and southeastern Chukchi seas often reach 25 rnm in length and may 
be the reason these areas are the preferred feeding grounds of 
gray whales. 

Craig, A. B., Jr. and A. pgsche. 1980. Respiratory physiology of 
freely diving harbor seals (Phoca vitulina). Physiol. Zool. 
53:419-432. 

Two 2-year-old harbor seals were studied during free diving. Room 
air, increased co2 , and decreased o2 were used as the inspired gas 
on separate trials. Changing the inspired gas shortened dive 
time but did not change frequency or breath volume upon recovery 
from a dive. Energy expenditure at rest was greater than predicted 
and during swimming was about the same as the walking expenditure 
for animals of similar size. 

Craig, A. M. 1964. Histology of reproduction and the estrus cycle in 
the female fur seal, Callorhinus ursinus. J. Fish. Res. Board 
Can. 21:773-811. 

Partial Author's Abstract: "Gross and histological analyses of 
the reproductive tracts from 72 multiparous females, 12 nulliparous 
females, and 28 non-pregnant females, taken pelagically in the 
eastern Pacific and on the Pribilof Islands between 1959 and 1961, 
have been used to determine the histology and physiology of the 
estrus cycle, the age of sexual maturity, and certain causes of 
prenatal roortali ty. • • • 

Ovulation occurs spontaneously 3-5 days after parturition in mid 
July. If fertilization is accomplished, the resulting blastocyst 
remains free in the uterus until early or mid November, when it 
implants in the mucosa. • • • 

A nulliparous female ovulates for the first time in late August or 
September, 1-1/2-2 months later than subsequent ovulations. On 
the basis of gross reproductive examination, approximately 70% of 
females ovulate for the first time at 4 years of age. Since the 
pregnancy rate of 5-year-olds is consistently about 50%, probably 
a number of 4-year-olds do not mate, either because ovulation 
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occurs after the breeding season, or because breeding males are 
not available. • 

Crawford, T. 1981. Vertebrate prey of Phocoenoides dalli (Dall's por
poise) associated with the Japanese high seas salmon fishery in 
the North Pacific Ocean. M.S. thesis, Univ. Washington, Seattle. 

Otoliths and whole fishes were identified from a total of 457 
Dall's porpoise stomachs taken during the 1978 and 1979 salmon 
fishing seasons in the North Pacific. Over 94% of the fishes 
identified were in the family Myctophidae. The myctophid Proto
myctophum thompsoni accounts for 78% of all fishes eaten. Although 
salmon and Dall' s porpoises share some prey species, dietary 
overlap is minimal as porpoises generally feed at greater depths 
and on larger fishes than do salmon. Sonic targets on gillnets 
may reduce the incidental catch of porpoises in the Japanese high
seas salmon fishery. 

Cunningham, W. and S. Stanford. Unpubl. ms. Observations of migrating 
gray whales (Eschrichtius robustus) at Cape St. Elias, Alaska. 21 

PP• 

Authors' Abstract: "Migrations, two patterns of feeding behavior 
and several sequences of sexual behavior of gray whales were ob
served at Cape St. Elias, Kayak Island, Alaska, from 8 March to 
13 May 1977 and from 22 March to 9 June 1978. Peak periods of 
all behavior patterns were 18 April to 26 April 1977 and 12 to 18 
April 1978. The peak behavior periods coincided with peak abun
dance of migrating whales in both years, though migration began 
two weeks before and continued for five weeks after these behav
iors were observed." 

Dahlheim, M. E. 1981. A review of the biology and exploitation of the 
killer whale, Orcinus orca, with comments on rec.ent sightings from 
Antarctica. Rep. Int. Whaling Comm. 31:541-546, SC/32/SM9. 

Author's Abstract: "Killer whales, Orcinus orca, are cosmopolitan 
in distribution. At present, a single species is recognized; 
however, various geographical races may exist. Population esti
mates are not available on a worldwide basis. Killer whales are 
usually found in pods and most activities appear to be group 
oriented. A population birth rate of 4-5% is suggested. Various 
other life history parameters on 0. orca are discussed. Killer 
whales appear to be opportunistic feeders. Distribution of this 
species seems to be dependent upon the distribution and migration 
of prey items. A worldwide summary of the exploitation and utili
zation of this species is given for the years 1948-80." 
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Dahlheim, M., T. Bray, and H. Braham. 1980. Vessel survey for bowhead 
whales in the Bering and Chukchi seas, June-July 1978. Mar. Fish. 
Rev. 42:51-57. 

Whaling ship records from 1848 to 1919 show many bowhead whales 
taken in the ice-free waters of the Bering, Chukchi, and Okhotsk 
seas during summer. Marine mammal survey results from four vessels 
in the Bering and Chukchi seas and interviews with Eskimo whalers 
show that now no bowheads remain south of the ice front in June 
and July. 

Day, 	 R. H., T. J. Early, and E. P. Knudtson. 1978. A bird and mammal 
survey of the west-central Aleutians, summer 1977. Unpubl. rep., 
Aleutian Is. Natl. Wildl. Refuge. 180 pp. 

A total of 3,516 sea otters were seen on all islands surveyed; 695 
harbor seals were seen; and 9,892 Steller sea lions were seen. 
Two male northern fur seals were seen, one in early June on Buldir 
Island and one on Gramp Rock on 31 July. No other marine mammals 
were seen. 

Day, 	R. H., B. E. Lawhead, T. J. Early, and E. B. Rhode. 1979. 
Results of a marine bird and mammal survey of the western Aleutian 
Islands - summer 1978. Unpubl. rep. , Aleutian Is. Natl. Wildl. 
Refuge. 243 pp. 

Sea otters, Steller sea lions, and harbor seals were counted 
during faunal surveys of the western Aleutian Islands. Over 
4,000 otters were seen, and the total population was estimated to 
be 5,500 for the Andreano£, Delarof, and Rat islands, with an 
estimated density of 20 otters/square mi habitat. Sea lion popu
lations generally increased over previous count levels; data are 
presented for each island and rookery surveyed. Many harbor 
seals were seen, but no counts were made. 

Dayton, P. K. 1975. Experimental studies of algal canopy interactions 
in a sea otter-dominated kelp community at Amchitka Island, Alaska. 
Fish. Bull. 73:230-237. 

Otters are extremely important in structuring and maintaining 
shallow-water algal communities. Near Amchitka Island, high den
sities of sea urchins below 18-20 m suggest that is the lower 
limit of effective sea otter foraging. Above that depth, there 
are fewer urchins, more species of algae, and strong competitive 
interactions between species of benthic algae. 

DeMaster, D. P. 1978. Calculation of the average age of sexual maturity 
in marine mammals. J. Fish. Res. Board Can. 35:912-915. 
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Author's Abstract: "The average age of sexual maturity and first 
pregnancy are important criteria in evaluating the status of a 
population. However, the estimation procedure for these statistics 
should be sensitive to the different distributions of age-specific 
reproductive data and should also incorporate a variance estimate 
to facilitate comparisons between populations. The described 
procedure lends itself well to age-specific data and should be 
useful in discerning differences between populations of 1/2-yr or 
more, if a sample of at least 25 is available for each age-class." 

DeMaster, D. P. 1981. Estimating the average age of first birth in 
marine mammals. Can. J. Fish. Aquat. Sci. 38:237-239. 

Author's Abstract: "The average age of sexual maturity and the 
average age of first birth should not be equated with identical 
models. The two parameters often differ by at least 1 yr because, 
among marine mammals, ovulation and parturition take place in 
different years because of the relatively long gestation period. 
Furthermore, the assumptions necessary to estimate the average 
age of sexual maturity cannot be made to fit the data used to 
estimate the age of first birth. Equating the two models is 
essentially equivalent to assuming that each ovulation will result 
in a birth. The described procedure lends itself well to age
specific data. Comparisions between populations should be with a 
Chi-square goodness-of-fit test." 

Doan, K. H. and C. W. Douglas. 1953. Beluga of the Churchill region 
of Hudson Bay. Fish. Res. Board Can. Bull. 98. 27 pp. 

Belugas were studied in the Churchill, Manitoba area between 1947 
and 1951. The whales appeared at the river mouth as soon as the 
ice broke up in mid-June and left with the storms of September. 
All females with embryos or corpora lutea were 9 ft in length or 
greater. The sex ratio averaged 2 males: 1 female. Foods were 
all identified from hard parts and many stomachs were empty. 
Foods included: capelin, Nereis, squid, char, and shrimp. Para
sites, hunting and marking methods, and chemical analyses of 
whale meat and oil are included. 

Doi, 	T. 1971a. Diagnosis methods of sperm whale population. Bull. 
Tokai Reg. Fish. Res. Lab. 66:89-143. In Japanese (Engl. title, 
abstr.). 

Hhen rate of reproduction is known corresponding to status of 
population size, a model to estimate a sustainable yield and a 
maximum sustainable yield of sperm whales for both sexes can be 
established and solved, taking into consideration biological and 
ecological information such as age at maturity, age at first 
capture, age at social maturity, and number of female whales in 
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harem. In the North Pacific, the catchable stock before exploi
tation was 130,000 sperm whales of both sexes. Now the abundance 
of males has decreased to half of that. The maximum sustainable 
yield is 5,000 female sperm whales and 7,000 males. The recent 
catch of males exceeds this value. An adequate regulation measure 
is necessary to maintain the optimum population level of sperm 
whales in the North Pacific. 

Doi, 	T. 19 71 b. Further development of sighting theory on whale. Bull. 
Tokai Reg. Fish. Res. Lab. 68:1-22. In Japanese (Engl. title, 
abstr.). 

Sightability indices are calculated for sei (0.197), fin (0.211), 
sperm (0.138), blue (0.141), minke (0.112), and right (0.221) 
whales. The indices were calculated from 1969-1970 Antarctic 
whaling season data and take into account diving duration, breath
ing time, angular velocity of (observer) eye scanning, and number 
of observers. Estimates of abundance using these indices are 
close to those calculated from "ordinary population dynamics." 

Doi, 	T., S. Ohsumi, and J. Tedori. 1980. Theoretical aspects analysed 
by introducing age-specific maturity and age-specific availability 
into population analysis - III. Sperm whales in the North Pacific. 
Rep. Int. Whaling Comm. (Spec. Issue 2):197-204, SC/SP78/11. 

Partial Authors' Abstract: "Stock assessments are usually carried 
out using catch per unit effort. However, we believe that gener
ally speaking catching efforts are one of the most insignificant, 
arbitrary and vague concepts not only in whaling but also in 
other fisheries. In a previous paper Doi tried to analyse the 
minke whale population in the Antarctic without using effort data 
by introducing an age-specific maturity function and an age
specific availability function into the analysis. Here using the 
same method (DOIPOP), we examine the sperm whale in the North 
Pacific. The population size in each year by sex and by age can 
be estimated using this method. Recruitment is also computed, 
and replacement yields in future years can be obtained. 

Doubleday, W. G. and W. D. Bowen. 1980. Inconsistencies in reading 
the age of harp seal (Pagophilus groenlandicus) teeth, their 
consequencies, and a means of reducing resulting biases. Northwest 
Atl. Fish. Organ. NAFO SCR Doc. 80/XI/160, Ser. No. N247. Spec. 
Meet. Sci. Counc. 24 pp. 

Partial Author's Conclusions: "It has been demonstrated that age 
reading variations can bias estimates of pup production by as much 
as 10% and natural mortality rates by a comparable amount. Ageing 
inconsistencies also tend to result in overestimated mean age of 
first maturity. The size of these biases is sufficient to have a 
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serious impact on management advice for harp seals in the Northwest 
Atlantic. 

Age reading variability is an important source of variance in 
estimated age composition. With single readings and historical 
sample sizes, age compositions above 12 bear little relation to 
year class strengths. 

A method has been presented which permits read age composition's to 
be adjusted to unbiased age compositions. The removal of bias is 
associated with an increase in variance. When age distributions 
are smooth and samples are small, the reduction in bias is less 
than the increase in variance associated with the adjustment 
process while, if the age composition is uneve~n and numbers sampled 
are large, the reduction in bias is greater than the increase in 
variance. Specific instances can be studied using the formulae 
for means and variances presented above in order to determine 
whether the adjustment is likely to add more variation than it 
removes •••• 

Dronenburg, R. B., G. M. Carroll, D. J. Rugh, and W. M. Marquette. In 
press. Preliminary report of the 1982 spring bowhead whale census 
and harvest monitoring including 1981 fall harvest reports. Rep. 
Int. Whaling Comm. SC/34/PS 9. 

Partial Authors' Abstract: "The 1982 bowhead whale census effort 
was conducted from 17 April to 4 June near Point Barrow, Alaska•• 
• • A total of 1,851 new, 293 conditional, and 639 duplicate 
sightings were logged at the primary perch, which, when statisti
cally corrected for visibility problems, gives estimates of 2,441 
or 3,114 (depending on whether conditional sightings and correc
tions for missing days were included). A secondary perch estab
lished that 21.9% of the whales passing prlmary observers were 
missed. This raises the estimate based on new whales to 3,125 
and the estimate based on new and conditional sightings to 3,987 
(including a correction for unsampled days). These estimates do 
not include migrating whales passing prior to and after the census 
season, whales missed when passing Barrow beyond the view of 
observers, and whales within viewing range but not observed by 
either perch. The primary perch counted 45 calves, which means 
approximately 2. 3% of the sighted whales were calves. 

Duggins, D. 0. 1980. Kelp beds and sea otters: an experimental 
approach. Ecology 61:447-453. 

Author's Abstract: "In Torch Bay, Alaska, USA, sea urchins struc
ture shallow subtidal communities by consuming most macroscopic 
algae. Experimental removal of urchins leads to the development, 
within 1 yr, of a kelp association of high biomass and diversity. 
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In the 2nd yr, however, these attributes decrease as a single kelp 
species, Laminaria groenlandica, becomes dominant. Additional 
field experiments confirm the competitive superiority of this 
kelp. These manipulations lead to predictions regarding the 
ecological role of sea otters, a once common (but now absent) sea 
urchin predator. The predictions are tested and verified by 
examining areas into which sea otters have recently been trans
planted. As expected, a rapid and extensive modification of 
algal species composition and a dramatic increase in kelp biomass 
follow the return of sea otters." 

Dunbar, M. J. 1941. On the food of seals in the Canadian eastern 
Arctic. Can. J. Res. 19(D):150-1SS. 

Author's Abstract: "The stomach contents of 47 ringed seals 
(Phoca hispida), five bearded seals (Erignathus barbatus barbatus), 
and one harp seal (Phoca groenlandica), from Baffin Island waters, 
are described. 

It is shown that Phoca hispida, during the months of August and 
September at least, is predominantly a plankton-eater, the bulk 
of its food consisting of the pelagic amphipod Themisto libellula, 
and to a much lesser extent, the schizopod Mysis oqllata. The 
stomach of the harp seal also contained planktonic species only. 

The food habits of the ringed seal are discussed in relation to 
the plankton succession in the fjord waters." 

Dunbar, M. J. 1949. Pinnipedia of the Arctic and Subarctic. Bull. 
Fish. Res. Board Can. 85:1-22. 

General natural history and circumpolar distribution are reviewed. 
General descriptions of food habits are given for (Alaskan species 
only) northern fur seal; walrus; and harbor (including spotted 
seal), ringed, and bearded seals. 

Durham, F. E. 1972. Biology of the bowhead whale (Balaena mysticetus 
L.) in the western Arctic. Unpubl. ms., Univ. California, Los 
Angeles. 

Stomach contents of 17 bowheads were collected from whales taken 
near the Plover Islands, east of Barrow, Alaska. Ten whales were 
taken in the spring hunt; the stomachs of four of them were empty. 
The stomachs of two of the seven whales taken during the autumn 
hunt were empty. No frequencies or volumes are given, but euphau
siids, mysids, copepods, amphipods, gammarids, and fishes were 
found in the stomachs. 
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Durham, F. E. 1979. The catch of bowhead whales (Balaena mysticetus) 
by Eskimos, with emphasis on the western Arctic. Nat. Hist. Mus. 
Los Ang. Cty. Contrib. Sci. 314:1-14. 

Partial Author's Abstract: " ••• The time period and the actual 
number of years for which data are available (in parentheses), 
the number of whales killed, and the yearly average at the princi
pal villages are: Barrow, 1852-1973 (52 yrs), 371 whales, 7/yr; 
Point Hope, 1879-1973 (60 yrs), 241 whales, 4/yr; and H'ainright, 
1922-1973 (32 yrs), 48 whales, 1.5/yr. 

The total of the three 11illages is 660 whales with a combined 
average of 12.5/yr. Five of the several minor stations active 
from 1961 to 1973 took 22 whales, average of 2/yr, making a total 
average of known whales secured in Alaska 14 .5/yr through 1973. 
Recent harvests (1979-1977) have been considerably higher than 
the stated average." 

Early, T. J., A. B. Taber, J. Beall, and W. Henry. 1980. Results of 
bird and mammal surveys of the western Aleutians - summer 1979. 
Annu. rep., Aleutian Islands Natl. Wildl. Refuge. 

Sea otters, harbor seals, Steller sea lions, and northern fur 
seals were counted during the 1979 coastline surveys. 

Incidental cetacean sightings, both from land and from ship, 
included minke, killer, and pilot whales; and Dall' s and harbor 
porpoises. A Baird's beaked whale and a Cuvier' s beaked whale 
were found dead and were partially necropsied. 

Maps and tables are included for each count area on each island 
visited. The Buldir Island sea lion rookeries were surveyed 
fairly completely. 

Eberhardt, L. L. 1977. "Optimal" management policies for marine 
mammals. Bull. Wildl. Soc. 5:162-169. 

Author's Abstract: "Recent Federal "environmental" legislation 
emphasizes ecosystem considerations that may not be applicable in 
practice for lack of sufficient understanding of ecosystems. Some 
of the difficulties in interpreting one such law, the Marine Mammal 
Protection Act of 1972, are described. A provisional, working 
definition of a key concept (optimum sustainable population) is 
given, along with a set of criteria for establishing relative 
population levels. Some examples of particular species problems 
are described and briefly discussed." 
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Eberhardt, L. L. 1981. Population dynamics of the Pribilof fur seals. 
Pages 197-220 in C. W. Fowler, ed. Dynamics of large mammal popu
lations. JohnlWiley and Sons, Inc. 

Descriptive equations and a population simulation model are given 
for fur seal data from 1952 through 1977. Pup production appeared 
to be at its lowest from 1968 through 1970, and the population as 
a whole decreased in the 1960's. One hypothesis to explain the 
decline is that the seals are being stressed by competition with 
the commercial fisheries for flounder and pollock. 

Eberhardt, L. L. and J. M. Breiwick. 1980. Minimal historical size of 
the western Arctic population of bowhead whales. Mar. Fish. Rev. 
42:27-29. 

A simulation model is presented to estimate population levels in 
1912, given recent catch and loss statistics and current population 
estimates. Recruitment rates and lag time are assumed. The 
population was apparently at a minimum in 1912, due to whaling, 
but was probably not less than 600 individuals. 

Eberhardt, L. L. and D. B. Siniff. 1977. Population dynamics and 
marine mammal management policies. J. Fish. Res. Board Can. 34: 
183-190. 

Authors' Abstract: "Some criteria for appraising population level 
relative to the maximal or carrying capacity point are listed. 
Simple population-dynamics models are then used to explore some of 
the criteria. Age at first reproduction does not seem as important 
as in some more prolific and shorter-lived species, being at most 
equivalent to a few percentage points of adult survival. Age
specific reproductive rates are very much the same for a number of 
pinniped species. For most marine mammal species, survival through 
immature stages is an unknown quantity, but appears to be a factor 
of major importance in determining population trend. Data on the 
Pribilof fur seals (Callorhinus ursinus) lead to the speculative 
conclusion that the maximum sustained yield (MSY) point may be to 
the right of the median value frequently assumed, so that "optimal" 
population levels may be closer to the asymptotic or carrying 
capacity level. Such a view is proposed as a conservative manage
ment policy." 

Ebert, E. E. 1968. A food habits study of the southern sea otter, 
Enhydra lutris. Calif. Fish Game 54:33-42. 

Author's Abstract: "Feeding behavior of sea otters was studied 
during the spring and summer of 1966. Shoreside observations and 
SCUBA diving were employed to note foraging habits relative to 
food availability. Results of prior sea otter food habits studies 
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are compared with this study. A general agreement of food types 
between this study and prior studies was found, but a wide variance 
was apparent when percentage values of foods ingested by otters 
were compared. Availability appears to be the key factor in sea 
otter feeding habits. Preferred foods are sea urchins, abalones, 
and crabs. 

A study to interpret the geographic expansion of sea otters and 
determine their range carrying capacity is recommended." 

Eggers, D. M. 1977. The nature of prey selection by planktivorous 
fish. Ecology 58:46-59. 

Author's Abstract: "The nature of prey selection by planktivorous 
fish is presented as a model. The model conceptualization is 
based on the predation cycle, and the effects of prey distribution, 
encounter rate, handling time, capture success, and optimal for
aging on food selection are explicit. The model as presented 
assumes a multiple species prey assemblage admitting within-species 
size variation. Conditions are given so that the optimal strategy 
of prey utilization can be expressed as a breadth of diet, and 
the specific components of the predator-prey interaction of fish 
and zooplankton are discussed in detail. A reduced form of model 
is applied to two experimental situations. Specific factors 
which influence prey selection are also discussed." 

Eley, T. J. 1978. An analysis of polar bear predation on Alaskan 
ice-inhabiting pinniped populations. Unpubl. ms., Alaska Dep. 
Fish and Game, Fairbanks. 11 pp. 

Distributions of polar bears and ice-inhabiting seals were deter
mined from aerial and ship surveys. Seals found killed by polar 
bears were aged and each seal's reproductive tract was examined. 
Of the 71 seals found killed by polar bears, 65 (92%) were ringed 
seals (34 (52%) were males), 5 (7%) were immature bearded seals, 
and 1 (1%) was a walrus calf. Adult (6+ years) ringed seals were 
taken most commonly, then 1-6-year-olds, and lastly pups. Most 
(66%) of the seals were taken at breathing holes and 56% were in 
flaw ice. Seals were killed at 22 (21~0 of the 107 seal birth 
lairs excavated by bears. If the western Alaska polar bear 
population is estimated to be 6,500, with 453 pregnant females and 
an average kill rate of one ringed seal killed per 6.5 days, then 
352,000 to 358,000 seals are killed per year. Similar assumptions 
for the northern Alaska polar bear population (2,500 bears, 174 
pregnant females) give 135,000 to 138,000 seals killed per year. 

Estes, J. A. 1977. Population estimates and feeding behavior of sea 
otters. Pages 511-526 in M. L. Merritt and R. G. Fuller, eds. 
The environment of Amchitka Island, Alaska. NTIS No. TID-26712. 
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Partial Author's Abstract: "Feeding behavior and the abundance 
of sea otters were studied at Amchitka Island, Alaska, between 
November 1970 and September 1972. Observations of feeding sea 
otters suggest no difference between sexes with regard to the 
amount of time spent diving or on the surface. Apparently, diving 
and surface times both increase in deeper water, but the percent
ages of time spent on the surface (48%) and submerged (52%) remain 
approximately constant throughout the day. No differences in 
either the pattern or the percentage of time spent feeding, rest
ing, or grooming were observed between summer and winter. 

In 1972 the Amchitka Island sea otter population was esti
mated at about 6400 animals, approximately 40% of which were in 
the Bering Sea and 60% of which were in the Pacific Ocean. This 
distribution corresponds with the distribution of sea otter feed
ing habitat. Assuming that sea otters live within the 30-fathom 
(55-m) depth contour, I estimate an island-wide sea otter density 
of 59 animals per square nautical mile of habitat (17 per square 
kilometer). This estimate may be separated into 68 animals per 
square mile (20 per square kilometer) in the Bering Sea and 54 
animals per square mile (16 per square kilometer) in the Pacific 
Ocean. I believe that several earlier estimates of the number of 
sea otters at Amchitka Island were biased low." 

Estes, J. A. 1979. Exploitation of marine mammals: r-selection of 
K-strategists? J. Fish. Res. Board Can. 36:1009-1017. 

Author's Abstract: "The importance of marine mammals as predators 
to the organization of marine communities is poorly known, although 
in several structurally analogous systems the ecological and 
evolutionary roles of predators are known to be of considerable 
importance. Occupation of the marine environment by mammals 
probably carried physiological constraints for single-young preg
nancies thereby limiting all species to low intrinsic rates of 
population increase. As such, species subjected to high mortality 
rates from predation or other natural disturbances became extinct; 
those that survived probably were largely resource limited. In 
view of this scenario it is suggested that stable populations of 
marine mammals can be maintained at high levels without being 
manipulated in most communities. Exploitation probably constitutes 
a rather dramatic environmental change to marine mammals conse
quently subjecting them to selective forces fundamentally different 
from many of those under the influence of which they evolved." 

Estes, J. A. and J. R. Gilbert. 1978. Evaluation of an aerial survey 
of Pacific walruses (Odobenus rosmarus divergens). J. Fish. Res. 
Board Can. 35:1130-1140. 

Partial Authors' Abstract: "An aerial survey of Pacific walruses 
(Odobenus rosmarus divergens) was evaluated to determine the 
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reliability of estimates of population abundance. The probability 
of detecting groups of walruses on the pack ice remained uniform 
to at least 0.93 km from the flight line, whereas the probability 
of detection decreased significantly beyond 0.23 km for walruses 
in the water. Walruses were more abundant along the ice-edge zone 
or in ice-free water to the south. The coefficient of 
variation of the estimates ranged between 0. 25 and O. 99. This 
imprecision was due to the aggregated distribution of walruses and 
and the large variation in group size. Using the survey dat~ as a 
basis for strat:lfication, we calculated that, due to the high 
variability within strata, a sample size of 40% of the total area 
or 56% of the total available strips would be required to obtain 
95% confidence limits within 10% of the estimate of total abun
dance. Variation contributed by observer error in estimating 
group size also is relatively unimportant to the precision of 
abundance estimates...... 

Estes, J., R. J. Jameson, and A.M. Johnson. In press. Food selection 
and some foraging tactics of sea otters. In Proc. Worldwide 
Furbearer Conf., Univ. Maryland Press. 

Recently established colonies and older, "equilibrium population" 
colonies of sea otters were compared for the western Aleutian 
Islands, Prince William Sound, and central California. Large 
sample sizes showed that richness and evenness of species in the 
diet were greater in longer established colonies in all but Prince 
William Sound, where the area used by otters is mainly soft sedi
ment and the diet mainly clams and mussels. In the older Aleutian 
colony, epibenthic fishes were the most important prey. The 
authors hypothesize that the reduction of the number of sea 
urchins (most important prey in new colonies) results in enhance
ment of kelp beds and fish abundance, making prey-switching advan
tageous. 

Estes, J. A., N. s. Smith, and J. F. Palmisano • . 1978. Sea otter 
predation and community organization in the western Aleutian 
Islands, Alaska. Ecology 59:822-833. 

Partial Authors' Abstract: "Predation by the sea otter (Enhydra 
lutris) limits epibenthic invertebrates, especially sea urchins 
(Strongylocentrotus polyacanthus), in turn allowing a luxuriant 
development of the macroalgal canopy. Where sea otters are abun
dant, sea urchins are small and scarce in shallow water, and the 
association of fleshy macroalgae apparently is regulated by compe
tition. Sea urchins are larger and more abundant in deeper water, 
where they are less accessible to sea otters. Macroalgae are 
most abundant, and competition in the plant association is se
verest, near the sublittoral fringe where sea otters can remove 
sea urchins most efficiently. In deeper water, competition among 
macroalgae is reduced because the light intensity is lower and 
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grazing by sea urchins increases. On islands where sea otters are 
absent, sea urchins are abundant, large, and are probably limited 
by intraspecific competition; and they have eliminated fleshy 
macroalgae. • • • 

Earlier studies of sea otter food suggested that low-density 
populations of sea otters consume primarily sea urchins and 
mollusks in the western Aleutian Islands. Later studies of high
density populations showed a wider variety of foods consumed, 
with fish an important component of the diet. These studies 
support our observations on the differences in availability of 
these foods between islands with and without sea otters." 

Evans, C. D. and S. V. Cuccarese. 1980. The bowhead whale - biological 
basis for decision. Rep. to Alaska Eskimo \-lhaling Comm., Arctic 
Environ. Inf. and Data Cent., Anchorage, Alaska, August 1980. 37 
PP• 

This paper reviews the history of bowhead management, the status 
of knowledge of bowhead biology, and the management implications. 
The current best estimate of the bowhead population is 2,264 
animals. Estimates of the population in the mid-1800's range from 
4,000 to 40,000. The migration routes and timing are fairly well 
known, but wintering areas are not. Little is known about age and 
sex structure of the population; female fecundity; lactation and 
gestation periods; natural mortality rate; or winter and spring 
feeding. The authors conclude that it is "highly unlikely that 
data will be available within the next decade from which to make a 
valid estimate of recruitment rate for bowhead whales." 

Everitt, R. D. and H. W. Braham. 1980. Aerial survey of Pacific 
harbor seals in the southeastern Bering Sea. Northwest Sci. 
54:281-288. 

Authors' Abstract: "Between June 1975 and June. 1977, five aerial 
surveys were conducted along the eastern Aleutian Islands and 
throughout Bristol Bay to study the distribution and abundance of 
the harbor seal (Phoca vitulina richardsi) during the breeding 
season. The number of group sightings and the total number of 
seals observed varied significantly with the tide height 
(P < 0.01). Fifty-seven percent more seals were observed on a low 
tide than in the same area surveyed near high tide. Three loca
tions--Port Moller, Port Heiden and Cinder River along the north 
side of the Alaska Peninsula--accounted for 78 percent of the 
study area population count, and for approximately 8.5 percent of 
the entire Alaska population estimate. A minimum abundance for 
the study area is estimated at 29,000 animals." 
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Everitt, R. D. and S. J. Jefferies. 1979. Marine mammal investigations 
in Washington, 1975-79. Presented at 3rd Conf. Biol. Mar. Mammals, 
Seattle, 7-11 October 1979. 

Eyerdam, W. J. 1933. Sea otter in the Aleutian Islands. J. Mammal. 
14:70-71. 

This short note of observations and second-hand reports notes four 
otters at Afognak in 1922, otters "fairly common" in the western 
Aleutians (Sitkin Islands) by 1932, 40 otters between Adak" and 
Atka Islands (no date), and otters "seen frequently" in the Sannakh 
Islands. 

FAO. 1978. Mammal s in the seas. Report of the FAO advisory committee 
on marine resources research, working party on marine mammals. 
FAO Fish. Ser .. 5, 1:1-275. 

Chapters included are: status of species and populations of 
marine mammals; role of marine mammals in marine ecosystems; 
effects of human activity; conservation and management; research, 
recommendations; identity, distribution, and status of large 
whales, small odontocetes, pinnipeds, sirenians, and marine otters; 
general aspect:s of population biology; ecological relationships; 
historical studies; and eight area- case studies, including the 
Bering Sea. 

Fay, 	 F. H. 1957. History and present status of the Pacific walrus 
population. Pages 431-455 in Trans. 22nd N. Am. 1-lildl. Conf., 
Wildl. Manage. Inst., Washington, D.C. 

Partial Author's Summary: "The catastrophic decline of the Pacific 
walrus population as a direct effect of overutilization is beyond 
question. In early historic times the total number of these ani
mals must have been at least two hundred thousand, since a smaller 
population would have been unable to provide the huge annual har
vests of the late nineteenth century and survive. Natality, even 
in more productive populations in recent times, has been estimated 
to be only 10-15 percent per year. By extrapolation on 
this basis, it: is probable that less than a hundred thousand head 
remained in 1900, and the trend of op1n1ons suggests that the 
population reached its lowest density within the next two decades. . . . 

Fay, 	 F. H. 1974. The role of ice in the ecology of marine mammals of 
the Bering Sea. Pages 383-399 in D. W. Hood and E. J. Kelley, eds. 
Oceanography of the Bering Sea with emphasis on renewable re
sources. Occas. Publ. No. 2, Inst. Har. Sci., Univ. Alaska, 
Fairbanks. 
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Nine of 26 species of marine mammals of the Bering Sea are true 
ice inhabitants: polar bear; walrus; spotted, ringed, ribbon, and 
bearded seals; and narwhal, belukha, and bowhead whales. The rest 
either occur in usually ice-free areas or migrate south to avoid 
ice. The author reviews literature to give good summaries of the 
role of ice in the natural history of these species. 

Partial Author's Abstract: first, it serves as a substrate 
on which pinnipeds haul out to sleep and bear their young, and 
second, it forms a rigid barrier through which pinnipeds and 
cetaceans alike must find or make holes in order to have access to 
the air that they breath and the sea that holds their food. For 
some species of polar marine mammals, the quality and quantity of 
ice may be as important in habitat selection as are terrain and 
vegetation to terrestrial mammals. For others, the mere presence 
of ice may be disadvantageous and may require them to undergo 
extensive migrations in order to avoid it•••• " 

Fay, 	F. H. 1981a. Walrus - Odobenus rosmarus. Pages 1-24 in S. H. 
Ridgway and R. J. Harrison, eds. Handbook of marine -mammals, 
Vol. 1. Academic Press, London and New York. 

(See 	Ridgway and Harrison 1981.) 

Fay, 	F. H. 1981b. Modern populations, migrations, demography, troph
ies, and historical status of the Pacific walrus. Unpubl. annu. 
rep., RU No. 611, Environmental Assessment of the Alaskan Conti
nental Shelf. Outer Continental Shelf Environmental Assessment 
Program, Boulder, Colo. 40 pp. 

Partial Author's Summary: More than 90% of a major 
concentration of animals in southern Kuskokwim Bay in February
March was made up of herds of adult females and young of both 
sexes; those in Bristol Bay in April were mainly adult males. 
Group size and composition were sampled, and responses to disturb
ance by the ship and by men on the ice were recorded. Judging 
from the behavior of the animals in Kuskokwim Bay and the condi
tion of their reproductive organs, these were breeding herds, and 
the mating season was coming to an end in early March. The diges
tive tracts of adult males there were empty and shrunken, indicat
ing that they had not been feeding; the adult females and young 
were preying primarily on tellins and surf clams, as were the 
males in Bristol Bay. The physical condition of the collected 
walruses was appreciably poorer than of specimens taken 10 to 20 
years earlier, and their reproductive rate appeared to be lower, 
as well. These findings suggest that the population has reached 
or is approaching its upper limit in numbers." 
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Fay, 	F. H. 1981c. Belukha whale. Pages 133-137 in D. Haley, ed. 
Marine mammals of eastern North Pacific and arcticwaters. Pacific 
Search Press, Seattle. 

The food of belukhas included about 100 kinds of marine animals, in
cluding small schooling fishes, squids, octopuses, crabs, shrimps, 
snails, and sandworms. Fishes such as capelin, cod, herring, 
smelt, and flounder make up most of the diet in spring, summer, 
and autumn; polar cod is the main winter food. In Alaska, be1ukhas 
are found in the northern and eastern parts of the Bering Se.a .and 
in the Chukchi and Beaufort seas. 

Fay, 	F. H. 1982. Ecology and biology of the Pacilfic walrus, Odobenus 
rosmarus divergens Illiger. U.S. Fish Wild!. Serv. N. Am. Fauna 
No. 74. 279 PP• 

Partial Author's Abstract: "This is a report of original research 
conducted intermittently from 1952 to 1979 ,, principally on the 
distribution, physical development, pelage, dentition, feeding 
behavior, reproduction, causes of mortality, and population struc
ture of the Pacific walrus. In winter, these animals tend to con
centrate in north-central and southeastern Bering Sea, where sea 
ice conditions are most favorable for them. In summer, they 
concentrate mainly in northwestern and northeastern Chukchi Sea, 
along the edge of the ice. Food of the Pacific walrus 
consists of more than 60 genera of marine organisms, most of which 
are situated on or just beneath the surface of the sediments••• 

The intake of food is at least 5 to 7% of the total body weight 
per day. Most females ovulate for the first time at 5 or 6 years; 
males become fertile at 8 to 10 years but probably do not partici 
pate in mating until fully mature at 15 years. Walruses are 
polygamous; mating takes place mainly in mid-winter. 

Fay, 	F. H. and B. P. Kelly. 1980. Mass natural mortality of walruses 
(Odobenus rosmarus) at St. Lawrence Island, Rering Sea, autumn 
1978. Arctic 33:226-245. 

Authors' Abstract: "In October-November 1978, several thousand 
living walruses came ashore in at least four localities on St. 
Lawrence Island where they had not occurred before in the present 
century. They hauled out also at two other :sites where they have 
occurred annually but in much smaller numbers. At least 537 
animals died on the haul out areas at that time, and approximately 
400 other carcasses washed ashore from various sources. This was 
by far the greatest mortality of walruses ever recorded in an 
event of this kind. At least 15% of the carcasses on the haulouts 
were aborted fetuses, 24% were 5- to 6-month old calves, and the 
remainder were older animals ranging in age from 1 to 37 years 
old. About three-fourths of the latter on the haulouts were 
females; in the non-haul out areas, the sex ratio was about 1: 1. 
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Forty of the best preserved carcasses were examined by necropsy, 
and the principal cause of death was identified as extreme torsion 
of the cervical spine, with resultant cerebrospinal hemorrhage, 
apparently due to traumatization by other walruses. Nearly all of 
the dead were extremely lean, having less than half as much 
subcutaneous fat as healthy animals examined in previous years." 

Fay, 	F. H. and L. F. Lowry. 1981. Seasonal use and feeding habits of 
walruses in the proposed Bristol Bay clam fishery area. Counc. 
Doc. No. 18, N. Pac. Fish. Manage. Counc., Anchorage, Alaska. 60 
PP• 

Partial Authors' Executive Summary: • • The study was conducted 
••• April 1980 to May 1981. 

Walruses were seen on every survey. Nearly all were adult or 
subadult males. Their estimated total numbers in Bristol Bay 
ranged from about 280 in January 1981 to 63,800 in May 1980. The 
numbers in the clam fishery zone ranged from 0 in June 1980 to 
February 1981 up to about 14,000 in April 1980. During winters 
with extensive sea ice cover, walruses may be numerous in the 
north half of the Bay•• 

We calculated the amount of surf clams consumed by walruses, based 
on the number of walrus-days in the area (517,460-724,942 in 1980; 
123,251-181,449 in 1981), the average body weight (1,200 kg for 
adult males), the daily food intake (5.5% of total body weight per 
day), and the observed proportion of surf clams in the diet (61.4% 
of identified remains plus 8. 4% of partly digested fragments). 
The results indicate that the walruses using the clam zone as a 
feeding area in 1980 could have consumed 17-33% of the total 
biomass of harvestable surf clams, or about two to four times the 
estimated annual sustained yield...... 

Fay, 	 F. H., H. M. Feder, and s. W. Stoker. 1977. An estimation of the 
impact of the Pacific walrus population on its food resources in 
the Bering Sea. Final Rep. MMC, Contracts MM4AC-006 and MM5AC-024, 
U.S. Harine Hammal Comm., Washington, D.C. NTIS Publ. PB-273 505. 
38 pp. 

Authors' Abstract: "The populations of benthic invertebrates 
inhabiting the eastern Bering and Chukchi seas were assessed by 
quantitative sampling at 176 oceanographic stations over a 5-yr. 
period. Feeding habits of walruses were assessed by sampling 
contents of 107 stomachs in April-June in the St. Lawrence Island
Bering Strait region and by review of data from various sources. 
Findings indicate lowest standing stocks and highest diversity of 
benthos in the principal summering (Chukchi) and wintering (Bering) 
areas of the walrus population, where impact is predictably 
heaviest. The present walrus population is estimated to remove 
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about llx106 tons of benthos per year from the Bering-Chukchi 
shelf, at rates that approach or locally exceed the annual net 
productivity of its preferred prey. This suggests that the 
increasing walrus population is already at or near the carrying 
capacity of its environment in terms of food supply, and that any 
perturbations of its benthic resources in the summering and 
wintering areas by fisheries or other commercial developments are 
likely to have an adverse effect on the population." 

Fay, 	 F. H. ' Y. A. Bukhtiyarov, s. w. Stoker, and L. M. Shults. rn 
prep. Food of the Pacific walrus in the winter-spring period in 
the Bering Sea. In F. H. Fay, ed. Soviet-American cooperative 
studies on marine mammals. Vol. 1. Pinnipeds. 

Very 	few walrus food samples are available from the northcentral 
Bering Sea in winter, but they suggest a diet of hivalves, 
gastropods, crustaceans, worms, and tunicates. The preferred 
large bivalve in the area is Serripes groenlandicus. Stomachs of 
23 walruses from the southeastern Bering Sea lln January, March, 
and April contained mostly S. groenlandicus and whelks of the 
genera Neptunea and Buccinum. Those taken in March and April 
contained many molting tanner crabs. Although feeding habits of 
walruses farther east in Bristol Bay are unknown, the dominant 
bivalve (from bottom grab samples) in the area is~· groenlandicus. 
Most 	data (107 stomachs) on walrus diets are from the area between 
St. Lawrence Island and Bering Strait. Mya, Spi.sula, and Hiatella 
are most important in the western and northern parts, and Serripes 
is taken in the eastern area. 

Feder, H. M. and s. C. Jewett. 1981. Feeding interactions in the 
eastern Bering Sea with emphasis on the benthos. Pages 1229-1261 
in D. \v. Hood andJ. A. Calder, eds. The eastern Bering Sea shelf: 
oceanography and resources, Vol. 2. Off. Marine Pollution Assess
ment, NOAA. Distrib. by Univ. Washington Press,, Seattle. 

Partial Authors' Abstract: "The Bering Sea contains some of the 
world's largest standing stocks of commercially exploitable shell 
fish and finfish species. Many of these species feed on benthic 
organisms. The benthos of the northeastern Bering Sea, which 
accounts for 86 percent of the total benthos on the eastern shelf, 
supports reduced numbers of demersal fishes, presumably due to 
low-temperature barriers normally present. In the southeastern 
Bering Sea, where 23 percent of the food benthos of the eastern 
shelf is found, bottom fishes have year-round access to food 
resources. Major fisheries for crabs and bottom fishes occur in 
the southeastern portion of the Bering Sea•••• 

Bivalve molluscs, one of the most commonly consumed prey in the 
Bering Sea, are a resource for which crabs, sea stars, bot tom 
fishes, and marine mammals compete. In the northern part of the 
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Bering Sea, where low water temperatures prevail, sea stars, 
walruses, and bearded seals are dominant bottom predators. In 
warm years flatfishes invade the northern shelf in summer and 
compete for bivalve resources. The major bottom fish of the Bering 
Sea are sculpins, blennies, eelpouts, snailfishes, cods, and 
flatfishes. Most of these prey on benthic invertebrates and other 
fishes. Opportunistic feeding seems to be common for bottom
feeding invertebrates, fishes, and marine mammals. Food data 
indicate a broad spectrum of prey used by benthic organisms in the 
Bering Sea...... 

Fedoseev, G. A. 1962. 0 sostoianii zapasov i raspredelenii Tikhookean
skogo oorzha (On the state of the stock and the distribution of 
the Pacific walrus). Zool. Zh. 41(7):1083-1089. In Russian. 
(Transl. by F. H. Fay, Univ. Alaska, Fairbanks, October 1962, 
12 pp.) 

Aerial censuses of walruses were conducted from 25 September to 
20 October 1960 in the Bering and Chukchi seas. Until the begin
ning of October, approximately 90% of the walruses were concen
trated in coastal haul sites at ~vrangel and Herald islands, Cape 
Serdtse-Kamen, Inchoun, and Rudder Spit. The Soviet population 
was estimated to be 46,000 animals and the total population 50,000. 
In late summer and autumn, adult males separate from the females 
and young and are found primarily on the Walrus Islands and the 
mainland Chukotsk Peninsula haul sites. Females and young are 
found farther north and west then, on Wrangel and Herald islands. 

Fedoseev, G. A. 196Sa. Sravnitel'naya khrakteristika populyatsii 
kol'chatoi nerpy pribrezhnykh vod Chukotskogo Poluostrova (Compara
tive characteristics of ringed seal populations in the Chukotsk 
Peninsula coastal waters). Izv. TINRO 59:194-212. In Russian. 
(Transl. by Multilingual Serv. Div., Dep. Sec. State, Ottawa, 
Ont., Canada, Fish. Mar. Serv. Transl. Ser. No. 3428.) 

Based on morphological and ecological characteristics, two local 
populations of ringed seals are recognized: 1) Anadyr Bay and 
Bering Strait, and 2) southern Chukchi Sea. The dividing point is 
Cape Dezhnev. Seals in the Chukchi population average 10 em 
shorter, grow and perhaps mature faster, and weigh less at maturity 
than seals in the Bering population. 

Fedoseev, G. A. 196Sb. Pitaniia kol'chatoi nerpy (Food of the ringed 
seal). Izv. TINRO 59:216-223. In Russian. (Transl. by M. 
Poppino, Defense Languages Inst., Monterey, Calif., 11 pp.) 

Food habits of ringed seals in the Sea of Okhotsk are described 
and compared to those of ringed seals from other areas. Crusta
ceans, especially Thysanoessa, are the principal food in spring 
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and summer. Navaga, smelt, and herring are the main diet i terns 
in fall and winter. In "arctic areas," mysids replace euphausiids 
and arctic cod replaces navaga, smelt, and herring. Findings of 
previous Soviet seal food studies are summarized. 

Fedoseev, G. A. 1965c. Vozrastno-polovi sostav poboek okhotskoi 
kol 1 chatoi nerpy (Phoca hispida ochotensis Pall.) kak pokazatel 1 

vozrastnoi struktury populyatsii (Age and sex compositiorf of the 
kill of the ringed seal (Phoca hispida ochotensis Pall.) as an 
index of the age structure of the population). Pages 105-112 in 
Morskie Mlekopitayushchie, Akad. Nauk SSSR. In Russian. (Trans~ 
by Trans!. Bur., Foreign Languages Div., Dep. Sec. State, Ottawa, 
Ont., Canada, Fish. Res. Board Can. Trans!. Ser. No. 799, 1966, 
23 pp.) 

Observations were made from commercial seal-hunting ships and two 
aerial surveys in the northern Sea of Okhotsk from late February 
to 1 July and November and December 1960-62. During autumn hunts, 
large numbers of seals of all ages and a sex ratio of 1:1 are seen 
on both fast and drift ice. From December to February, most seals 
stay on drift ic•~ far from shore, and few haul out on ice at all. 
By March, more seals haul out and rest on the ice between bouts of 
intensive feeding. Rookeries of mixed ages and species form, and 
pupping begins. From April to the first half of May is the mating 
time, followed by the molt, which -peaks in mid-June. Subadults 
molt first, followed by adult males, then adult females. 

Fedoseev, G. A. 1973a. Biologicheskaya kharakteristika i obosnovanie 
norm debychi lakhtaka v Okhotskom More (Biological description and 
basis for the kill limit on bearded seals in the Sea of Okhotsk). 
Izv. TINRO 86:148-157. In Russian. (Transl. by Transl. Bur., 
Dep. Sec. State, Ottawa, Ont., Canada, Fish. Mar. Serv. Transl. 
Ser. No. 3282, 1974, 18 pp.) 

Partial Author's Conclusions: "1. Analysis of published data 
and of observations of the distribution of bearded seals suggests 
the existence of two local populations in the Okhotsk Sea: the 
northern and the Sakhalin populations. 

2. At present, the abundance of the northern population, based 
on an aerial count, amounts to an average of 150,000 animals; the 
Sakhalin populat i on consists of an average of 40,000 animals. 

3. The Okhotsk seal is 20 em shorter and 40 kg lighter than its 
cousins in the Bering, White, and Barents Seas...... 

Fedoseev, G. A. 197 3b. Morfo-ekologicheskaya kharakteristika popul
yatsiy krylatki i obosnovanie ee zapasov (Morphological-ecological 
characteristics of ribbon seal populations and factors affecting 



355 

the conservation of usable stocks). Izv. TINRO 86:158-177. In 
Russian. (Transl. by Transl. Bur., Dep. Sec. State, Ottawa, 
Ont., Canada, Fish. Mar. Serv. Transl. Ser. No. 676796, 1975, 
so pp.) 

Two major populations of ribbon seals are recognized: that of the 
Bering Sea ( 60,000 head in 1969) and that of the Sea of Okhotsk 
(133,000 head, no date). Each population has three "micropopula
tions" which pup in different areas but mix as the ice melts and 
breaks up. In the Bering Sea, the main areas of concentration 
were: 1) the Gulf of Anadyr and southwest of St. Lawrence Island; 
2) south of St. Matthew Island, and 3) southeast King Island. 
Seals of the Okhotsk group grow faster and mature earlier than 
those of the Bering Sea group; 73% of the Okhotsk females were 
pregnant by age 3, but by age 4-5 only 33-47% of the Bering females 
were pregnant. The annual pup mortality was estimated at 45%. 
After the first year, the average annual mortality was 15%. The 
author recommends a temporary ban on commercial harvest due to 
the small population size and low reproductive rate of ribbon 
seals. 

Fedoseev, G. A. 1975. Ecotypes of the ringed seal (Pusa hispida 
Screber, 1777) and their reproductive capabilities. Rapp. P .-v. 
Cons. Int. Explor. Mer 169:156-160. 

Partial Author's Abstract: "••• as a result of 10 years research 
on 3 populations of ringed seals from the Okhotsk Sea, Bering 
Strait and the southwest part of the Chuckchee Sea, there is strong 
evidence that two ecotypes exist: the ringed seals of the drift
ice (seals from the Okhotsk Sea and South Chuckchee Sea) and the 
ringed seals of the fast ice of bays and gulfs (Bering Sea seals). 
Slightly unexpected is the fact that the ringed seals living in 
the south part of the Chuckchee Sea, are more like the ringed 
seals in the isolated Okhotsk Sea than in the neighbouring Bering 
Strait•••• 

During the period 1960 to 1970, biological samples were taken from 
more than 10 000 animals. 

Fedoseev, G. A. 1976. (Principal populational indicators of dynamics 
of numbers of seals of the family Phocidae). Ekologiya 5:62-70. 
In Russian. (Transl. by Consultant's Bur., Plenum Publ., New 
York, 8 pp.) 

Author's Abstract: "A generalization is made on the basis of 
indicators of the dynamics of numbers of phocid seals. Growth 
tempos, sexual maturation, and the numbers of animals in popula
tions are in many respects determined by the specialization in 
feeding and the level of trophic relation. Seal populations 
increase by 19-26% at the expense of newborns. However, taking 
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into account 1001rtali ty the increase at the start of the year does 
not exceed 5-12%. The reproductive portion of the population 
increases by 4-5% at the expense of maturing females and by 8-10% 
taking into account males. Towards the end of the biological 
year the majority of populations manifest a tendency towards 
equilibrium, since recruitment and mortality are equalized." 

Fedoseev, G. A. and Y. A. Bukhtiyarov. 1972. Pitaniia t4.uleniai · 
Okhotskogo Moria (Food of seals of the Okhotsk Sea). Pages 110
112 in V. A. Arsen'ev, V. M. Bel'kovich, V. A. Zemskii, B·. A. 
Zenkovich, V. F. Sokolov, and K. K. Chapskii, eds. Tiaz. Dokl. 
5th Vsiaso. Soviam. Izuch. Morskikh Mlekopitaiushchikh, Chast. 
I., Makhachkala, USSR. In Russian, abstr. only. (Trans!. by 
F. H. Fay, Univ. Alaska, Fairbanks, 2 pp.) 

In the Tamsk and Shantur areas of the Okhotsk Sea in spring 1970 
and 1971, stomach contents of 352 seals were collected. Ringed 
(209), bearded (72), ribbon (48), and spotted (23) seals were 
examined. Euphausiids were found in 70-90% of all stomachs 
examined from both areas. 

Fedoseev, G. A. and V. N. Gol 'tsev. 1969. (Age-sex structure and 
reproductive capacity of the population of the Pacific walrus). 
Zool. Zhur. 48:407-413. In Russian•. (Trans!. by F. H. Fay, Univ. 
Alaska, Fairbanks, 10 pp.) 

Authors' Summary: "In the modern walrus population the increment 
amounts to 15-17% of the whole population numbers, as calculated 
by new born walruses, and to 11%, as calculated by yearlings. The 
increment of the sexually mature specimens amounts to 9%. While 
taking into account the natural mortality the increment in the 
walrus population does not exceed 3%. In territorial waters of 
the USA and of the USSR 2. 5-3 thousands of walruses are caught 
each year what exceeds slightly the increment." 

Fedoseev, G. A. and v. N. Gol'tsev. No date. New distribution and 
abundance data on the marine mammals in the Bering and Chukchi 
seas. No publication data. (Trans!. by Leda Sagan for NMML, 
NMFS, NOAA. ) 

During aerial surveys in early October 1970, bowheads were seen 
near Cape Vankarem (60 whales), Cape Schmidt (23), and Neshkan 
village (60), all on the Chukotka Peninsula. 

Fedoseev, G. A. and Yu. I. Nazarenko. 1970. Kvoprosy o vnutrividovoi 
strukture kokchatoi nerpy Arktiki (On intraspecific structure of 
ringed seals in the Arctic). Izv. TINRO 71:301-307. In Russian. 
(Trans!. by Trans!. Bur., Foreign Languages Div., Dep. Sec. State, 
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Ottawa, Ont., Canada, Fish. Res. Board Can. Transl. Ser. No. 
2411, 11 pp.) 

From analysis of body and skull measurements, ringed seals from 
the Bering and Barents seas are thought to belong to the same 
subspecies, Pusa hispida hispida, rather than to separate subspe
cies as was previously thought. The slight difference in body 
size is a local ecological racial difference. The authors hypo
thesize that the entire Arctic Basin is inhabited by the same 
subspecies. 

Fedoseev, G. A. and G. G. Shmakova. 1976. Some results of investiga
tions of spatial structure of ribbon and larga seals of the Bering 
Sea. Presented to ~feeting of Project on Marine Mammals, US-USSR 
Agreement on Environmental Protection, January 1976, Moscow. 9 
pp. (Available from NMML, NMFS, NOAA.) 

A total of 196 ribbon seal skulls and 123 larga (spotted) seal 
skulls were examined. Based on the occurrences of "non-metrical 
craniological indicators," the eastern and western populations of 
ribbon seals are combined into one population, with two poorly 
differentiated reproductive groups. Larga seals probably form 
three local populations: Karaginskii Bay area, Anadyr Gulf area, 
and the eastern part of the Bering Sea. 

Fink, B. D. 1959. Observation of porpoise predation on a school of 
Pacific sardines. Calif. Fish Game 45:216-217. 

Several hundred harbor porpoises were observed feeding on an 
approximately 10-ton school of sardines off Monterey Bay, Cali
fornia. The porpoises fed cooperatively, with some individuals 
circling the school, some spread out beneath it, and some feeding 
in small groups. Each feeding group formed a crescent, swam 
through the school, feeding as it went, then spread out beneath 
the school as another feeding group formed. 

Finley, K. J. 1978. Behavior and densities of ringed seals (Phoca 
hispida) during haul out in the high Arctic, June 1977. Rep. 
prepared for Polar Gas Project by LGL Ltd., Toronto, Ont. 107 

PP• 

Fecal matter surrounding 15 breathing holes was collected during 
this study of haul-out behavior, densities, and molt of ringed 
seals in Freemans Cove and Aston Bay, NWT, Canada. Mysids and 
amphipods, especially Mysis oculata, M. litoralis, Parathemisto 
libellula, and Onisimus spp., predominated in the samples. Small 
numbers of decapods and otoliths, primarily from small cod, were 
found. 
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Finley, K. J. 1979. Haul-out behaviour and densities of ringed seals 
(Phoca hispida) in the Barrow Strait area, N.W.T. Can. J. Zool. 
57:1985-1997. 

Author's Abstract: "Numbers of ringed seals hauled out on the ice 
began to increase in early June. Numbers on the ice were highest 
from 0900 to 1500 hours Central Standard Time and lowest (average 
40-50% of peak) in early morning. Seals commonly remained on the 
ice for several hours, and occasionally (during calm weather) for
> 48 h. Numbers on the ice were reduced on windy days and poss~ply 
also on unusually warm, bright and calm days. Seals tended to face 
away from the wind (particularly with high wind speed) and oriented 
broadside to the sun. Seals usually occurred singly (60-70% of 
all groups) at their holes. 

Numbers of seals hauled out at Freemans Cove remained relatively 
constant during June (maximum density 4.86/km2), whereas at Aston 
Ba~ numbers increased dramatically to a maximum density of 10.44/ 
km in late June. The increase was thought to be due to an influx 
of seals abandoning unstable ice. The density of seal holes at 
Freemans Cove (5.92/km2) was much higher than at Aston Bay (2.73/ 
km2). The ratio of holes to the maximum numbers of seals (1.12:1) 
at Freemans Cove represents a first estimate of this relationship 
in an apparently stable population." 

Fiscus, C. H. 1961. Growth in the Steller sea li.on. J. Mammal. 42: 
218-234. 

Partial Author's Abstract: "A discontinuity (growth line) is 
formed annually in dentin and cementum of the teeth of Eumetopias 
jubata. In a sample of 59 individuals, the oldest male showed 19 
growth lines, the oldest female 22. Maximum body length and 
girth were, for males, 325 and 229 em, for females, 269 and 168 
em. On the evidence of 12 skull measuremen1:s, the growth rate 
tends to level off at about 8 years in females and 10 years in 
males. • • • " 

Fiscus, C. H. 1978. Northern fur seal. Pages 153-159 in D. Haley, 
ed. Harine mammals of eastern North Pacific and arctic waters. 
Pacific Search Press, Seattle. 

Of the total population of 2 million northern fur seals, approxi
mately 1.4 million breed on the Pribilof Islands. Most adult 
males winter just south of the Aleutians, although some remain in 
the Bering Sea; females and young males winter farther south. Fur 
seals congregate at sea in areas of abundant food. They feed at 
night, usually on fishes (pollock, capelin, sand lance, herring) 
and squid. Breeding activities, and history of exploitation and 
protection are given. 
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Fiscus, C. H. 1979. Interactions of marine mammals and Pacific hake 
(Merlucciuus productus) and the hake fishery. Mar. Fish. Rev. 39 
(10):1-9. 

The total hake population off the western U.S. coast is estimated 
to be 450,000 to 1.8 million metric tons. Of the 37 marine mammal 
species which occur in the hake's range at some time, seven are 
known to prey on them (from stomach samples): California and 
Steller sea lions; northern fur seal; saddleback, Pacific white
sided and northern right whale dolphins; and Dall 's porpoise. 
The amount of hake eaten by marine mammals is unknown. 

Fiscus, C. H. 1980. Marine mammal-salmonid interactions: a review. 
Pages 121-132 in W. J. McNeil and D. C. Himsworth, eds. Salmonid 
ecosystems of lthe North Pacific. Oregon State Univ. Press, 
Corvallis. 

Of the 13 species of marine mammals that reportedly eat salmon in 
the North Pacific, eight occur in the Bering Sea (belukha, harbor 
seal, larga (spotted) seal, northern sea lion, northern fur seal, 
killer whale, and Dall's and harbor porpoises). 

Partial Author's Summary: "· •• The belukha, harbor seal, larga 
seal, northern sea lion, California sea lion and killer whale 
capture and consume free-swimming - adult salmon in nearshore, 
estuarine and river areas. The evidence suggests, however, that 
only the belukha consistently takes significant numbers of these 
mature fish. 

The northern fur seal ••• preys on salmon throughout its range; 
however, only off Washington in the eastern Pacific did salmon 
form an appreciable portion of its diet. • •• " 

Fiscus, C. H. and G. A. Baines. 1966. Food and feeding behavior of 
Steller and California sea lions. J. Mammal. 47:195-200. 

Partial Authors' Abstract: "Sea lions taken on land usually have 
empty stomachs. To obtain sea lions with food in their stomachs, 
34 Steller sea lions and 7 California sea lions were taken at 
sea. Stomachs of Steller sea lions • • • taken in Alaskan waters 
contained capelin, sand lance, rockfishes, sculpins, and flat
fishes; one had fed on salmon. Large groups feed within 15 miles 
of land. Farther offshore, sea lions usually occur singly or in 
small groups of 2 to 12 animals. In summer and early fall, at 
least, the majority of animals may leave hauling grounds early in 
the morning and return in late afternoon. No extensive predation 
on commercial fishes was found. One sea lion contained food 
amounting to 9.4% of its body weight." 
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Fiscus, C. H. and D. W. Rice. 1974. Giant squids, Architeuthis sp., 
from the stomachs of sperm whales captured off California. Calif. 
Fish Game 60:91-93. 

Mandibles of thE! giant squid Architeuthis sp. were found in the 
stomachs of 12 of 552 sperm whales (Physeter catodon) examined at 
the Del Monte and Golden Gate whaling stations in Richmond, 
California from 1959 through 1970. It was not possible tq colle.ct 
all the squid mandibles found in the whale stomachs, and Archite~- 
this mandibles could be overlooked among remains of Morotenthis 
r:obllsta, another "giant" species (although smaller than Architeu
this) that is the predominant food of sperm whales off California. 

Fiscus, c. H., D. W. Rice, and A. M. Johnson. 1969. New records of 
Mesoplodon stejnegeri and Ziphius cavirostris from Alaska. J. 
Mammal. 50:127. 

The floating carcass of a male Mesoplodon stejnegeri was found off 
Cape Edgecumbe, Alaska, 20 May 1968, and the skull was saved. 
Other records for this whale are given. The worn skull of a 
Ziphius cavirostris was found on the beach of Akun Island (eastern 
Aleutian Islands) in June 1968. Previous records are given. 

Fiscus, C. H., D. J. Rugh, and T. R. Loughlin. 1981. Census of northern 
sea lions (Eumetopias jubatus) in the Central Aleutian Islands, 
Alaska, 17 June-15 July 1979, with notes on other marine mammals. 
NMML, NMFS, NOAA. 

Breeding rookeries and haul sites were censused by boat during the 
peak breeding and pupping season to estimate the population of 
sea lions in the central Aleutian Islands. The average coverage 
for the 64 islands censused was 81%. A total of 45,359 sea lions 
was counted. When this total is added to the results of previous 
surveys, the summary count of sea lions for the Aleutian Islands 
is 89,113. Although the distribution of rookeries is fairly 
even across the Aleutians, counts show greater densities of indi
viduals at either end of the Aleutian chain. Historical data are 
compared with the current survey to indicate that, although the 
eastern Aleutian sea lion population has declined in the last 20 
years, the central and western Aleutian populations have not 
changed markedly. Other marine mammal observations are included. 

Fish, J. F. and J. S. Vania. 1971. Killer whale, Orcinus orca, sounds 
repel white whales, Delphinapterus leucas. Fish. Bull.~531-535. 

Authors' Abstract: "This study was conducted to determine if the 
migration of white whales up the Kvichak River, Bristol Bay, 
Alaska, could be stopped by playing high-intensity underwater 
sounds to them. While in the river the whales feed on salmon 
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smolt migrating down to the sea. Transmission of killer whale 
sounds was found to be an effective means for keeping the whales 
out of the river. During control periods when sound was not 
projected, the whales moved freely in and out of the river. A 
permanent playback system could be installed with little difficulty 
and would result in a significant reduction in the number of 
smolts consumed by belugas in the Kvichak River." 

Fisher, H. D. and R. J. Harrison. 1970. Reproduction in the common 
porpoise (Phocoena phocoena) of the North Atlantic. J. Zool. 
(Lond.) 161:471-486. 

Partial Authors' Abstract: "Examination of the reproductive organs 
from 137 Common porpoises (Phocoena phocoena) from the Gulf of St. 
Lawrence, the Bay of Fundy and British waters has enabled observa
tions to be made on reproductive events. Birth in Canadian waters 
occurs mainly in June and July: mating takes place from June to 
August. The evidence indicates that females do not become pregnant 
every year. Birth length is 80 to 90 em; juveniles attain a length 
of 100 to 110 em after three to four months. Sexual maturity is 
attained at a length of about 133 em in males and 145 em in females, 
probably in their third or fourth year. • • • Evidence indicates 
that there is seasonal testicular activity, reaching a maximum 
during July and subsiding in late August." 

Fisher, H. D. and B. A. Mackenzie. 1953. Food habits of seals in the 
Maritimes. Atl. Biol. Stn. Note No. 133. 

The authors describe stomach contents of 201 harbor seals, 44 gray 
seals, and 81 harp seals from the Maritime Provinces, Canada. 
Most were collected during the summers of 1950-53. Numbers of 
stomachs containing a particular food item and the percent by 
volume of each category are given. 

Fitch, J. E. and R. L. Brownell, Jr. 1968. Fish otoliths in cetacean 
stomachs and their importance in interpreting feeding habits. J. 
Fish. Res. Board Can. 25:2561-2574. 

Partial Authors' Abstract: "The stomachs of 17 cetaceans of seven 
species (3 Kogia simus, 5 Stenella longirostris, 3 s. graffmani, 2 
Lagenorhynchus obliquidens, 2 Delphinus delphis, l Lissodelphis 
borealis, and 1 Phocoena sinus) yielded 18,164 fish otoliths 
representing over 51 species, 40 genera, and 22 families. Lantern
fish (family Myctophidae) otoliths accounted for more than 89% of 
the total, and they had come from at least 19 species belonging 
to nine genera. • .. 

Three figures of identified otoliths with notes and measurements 
are included. 
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Fraker, M. A. 1977. The 1977 whale monitoring program, Mackenzie 
Estuary, N.W.T. Imperial Oil Ltd. Proj. No. V1771, F. F. Slaney 
and Co., Ltd., Vancouver, B. C., Canada. 53 pp. 

This report is part of a continuing study and assessment of effects 
of oil-related development on belukhas and the belukha harvest. 
Hunters were interviewed, and material was collected from whales 
taken. Systematic and reconnaissance aerial surveys were also 
conducted. An estimated 4,000 to 6,000 (excluding dark jttveniles) .. 
belukhas concent rate in the Mackenzie Estuary from late June to 
mid-August. Most probably belukhas winter in the Bering Sea and 
migrate north, f ollowing the coastal lead system, in May and June. 
The whales taken in the areas of highest concentration had empty 
stomachs. Some feeding was seen farther offshore. Stomachs of 
three of 100 whales examined contained fishes. Beaks of deep-water 
squids were also found in whale stomachs. 

Fraker, M. A. 1979. Spring migration of bowhead (Balaena mysticetus) 
and white whales (Delphinapterus leucas) in the Beaufort Sea. 
Fish. Har. Serv. Tech. Rep. No. 859, Dep. Fish. and Environ. 
Canada. 36 pp. 

Partial Author's Abstract: • • The migration of b_oth species 
begins in late 1\pril when the whales start to travel through leads 
in the ice off western Alaska. They arrive in Canadian waters in 
May, June, and J uly. • • • During the 1977 surveys, early migrating 
white whales were found as far north as latitude 75°36' moving east
ward across a broad front through openings in the pack ice. • •• 
Late-migrating white whales appear to travel further south in the 
Beaufort Sea as ice conditions allow, intercepting either the 
Banks Island lead or the nearshore lead north of the mainland 
coast•• 

A large proportion of the populations of both species travel to 
Amundsen Gulf in the spring, thus implying that this area is very 
important, possibly for feeding•••• 

Neither species overwinters regularly in the Beaufort Sea, and 
mast ,.,hales probably frequent the Bering Sea in winter. Spring 
movement of whales from the eastern arctic to the study area would 
appear to be impossible because of nearly complete ice cover•••• " 

Fraker, M. A. 1980. Status and harvest of the Mackenzie stock of white 
whales (Delphimlpterus leucas). Rep. Int. Whaling Comm. 30:451
458, SC/31/SM8. 

Author's Abstrac t: "Stock definition, migration, abundance, de
tails of the harvest, and management implications are discussed 
for the Mackenzie stock of white whales. These whales are hunted 
during spring migration by Inupiat of the northwest coast of 
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Alaska and during summer by Inuit of the Mackenzie delta region 
in Canada. The total landings in Canada and Alaska are about 170 
each year, but the total kill probably approaches 300. The 
Mackenzie stock numbers at least 4,000, and probably 5,000, adults 
(light-coloured individuals). Total annual hunting mortality a
mounts to 7.5% or 6.0% of the adults, depending on whether a 
population of 4,000 or 5,000 is assumed. The harvest in the 
Mackenzie estuary is composed of approximately 80% males, and 
males have dominated the harvest for at least 25 years. There 
has been no change in the sex or size composition of the harvest 
during 197 4-78. Reasons why whales are killed-and-lost in the 
Mackenzie estuary are identified, and means of reducing these 
losses are discussed. (Results of 1979 studies showed that there 
was a minimuo of 7,000 adults in the estuary; annual hunting 
mortality would be 4.3% of 7 ,000. )" 

Fraker, M. A. and J. R. Bockstoce. 1980. Summer distribution of 
bowhead whales in the eastern Beaufort Sea. Mar. Fish. Rev. 42 
(9-10) :57-64. 

Partial Authors' Conclusions: "The whaling records clearly indi
cated that the Bathurst Zone seaward to about the 50-m contour is 
of major importance to the bowhead whales as a summering ground. 

The role of Amundsen Gulf in the summer range is less clear, 
but at least some parts of it (e.g.. , near Cape Parry, Cape Lyon, 
and Nelson Head) may also be significant. The summering area 
probably represents a very important feeding ground. • • • Each 
season, the initial distribution of bowheads in the eastern 
Beaufort Sea region is in Amundsen Gulf and the adjacent waters 
near Cape Bathurst. Over the open-water period, there is a gradual 
westward shift in the animals' range, which may be related to a 
shift in the area of high productivity•••• " 

Freeman, M. M. R. 1973. Polar bear predation on beluga in the Canadian 
Arctic. Arctic 26:163-164. 

A local hunter reported that a polar bear had successfully caught 
three belukha whales during March 1970 near the southeast cape of 
Ellesmere Island, Northwest Territories. Two other occurrences of 
such behavior are noted. 

Fried, s. M., J. J. Laner, and S. C. Weston. 1979. Investigation of 
white whale (Delphinapterus leucas) predation upon sockeye salmon 
(Oncorhynchus nerka) smolts in Nushagak Bay and associated rivers: 
1979 aerial reconnaissance surveys. Unpubl. rep., Alaska Dep. 
Fish and Game, Dillingham. 15 pp. 

A total of 280 belukhas was seen on 11 aerial surveys, mostly 
during flood tide and mostly moving upriver. No significant 
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correlation was found between the number of sockeye salmon smolt 
migrating _seaward and the number of belukhas seen. Most of the 
belukhas in the area may have been in the Kvichak River area during 
the time of the surveys (26 May-18 June 1979). 

Frost, K. J. and L. F. Lowry. 1980. Feeding of ribbon seals (Phoca 
fasciata) in the Bering Sea in spring. Can. J. Zool. .• 58: 16Ql7.. 
1607. 

Authors' Abstract: "Digestive tracts of 61 ribbon seals (Phoca 
fasciata) collected in the seasonal pack ice of the Bering Sea 
during March to June 1976-1979 were examined. Very little fresh 
food was found in stomachs; however, hard parts of prey, particu
larly fish otoliths, were found in stomachs and(or) intestines of 
28 seals. Based on counts of otoliths, the main prey were pollock 
in south-central BE~ring Sea, and arctic cod in northern Bering 
Sea. Weights and lengths of fishes consumed by seals were esti 
mated from measurements of otoliths. On the basis of estimated 
whole weight of prey consumed, eelpout were a major food of these 
seals in south-central and central Bering Sea. Comparison of the 
species composition of fishes caught in trawls and eaten by seals 
suggests that seals in central and northern Bering Sea select for 
pollock and arctic cod, and against sculpins and capelin. In 
contrast, in south-central Bering Sea pollock was the most abun
dant fish in both seals and trawls. - Seals were nonselective with 
regard to size of pollock consumed but appeared to select for 
large arctic cod. Our data suggest feeding conditions may be 
more favorable for ribbon seals in south-central Bering Sea than 
in more northern areas." 

Frost, K. J. and L. F. Lowry. 1981a. Foods and trophic relationships 
of cetaceans in the Bering Sea. Pages 825-836 in D. W. Hood and 
J. A. Calder, eds. The eastern Bering Sea shelf: oceanography 
and resources, Vol. 2. Off. Marine Pollution Assessment, NOAA. 
Distrib. by Univ. Washington Press, Seattle. 

Authors' Abstract: "Available data on food habits of 13 species 
of cetaceans in the Bering Sea are reviewed. Fin (Halaenoptera 
physalus), minke (B. acutorostrata), and humpback (Megaptera 
novaeangliae) whales feed mainly on euphausiids (Thysanoessa spp.) 
and pelagic and semidemersal fishes such as walleye pollock 
(Theragra chalcogramma), herring (Clupea harengus), and capelin 
(Mallotus villosus).. It is not known whether bowhead whales 
(Balaena mysticetus ) feed in the Bering Sea in winter. In summer 
in the Beaufort Sea they are known to eat euphausiids, copepods, 
and other crustaceans. Gray whales (Eschrichtius robustus) feed 
primarily on benthic amphipods and to a lesser degree on epifaunal 
invertebrates. Spei~ (Physeter catodon) and beaked (Herardius 
bairdii, Mesoplodon stejnegeri, and Ziphius cavirostris) whales 
and Dall porpoises (Phocoenoides dalli) eat mostly squids and 

l 
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deepwater fishes. White whales (Delphinapterus leucas) and harbor 
porpoises (Phocoena phocoena) feed primarily on pelagic and semi
demersal fishes. Killer whales (Orcinus orca) eat pelagic and 
semidemersal fishes and other marine mammals. 

In the Bering Sea a pelagic food web supports all cetaceans except 
gray whales. Cetaceans compete for food among themselves and with 
fishes, pinnipeds, seabirds, and people. The grey whale may 
consume about 1.2-3.4 percent of the available food benthos. Data 
needed as a basis for such estimates for the other species are not 
available." 

Frost, K. J. and L. F. Lowry. 1981 b. Ringed, Baikal and Caspian 
seals - Phoca hispida, Phoca sibirica and Phoca caspica. Pages 
29-54 inS. H. Ridgway and R. J. Harrison, eds. Handbook of marine 
mammalS: Vol. 2. Academic Press, London and New York. 

(See Ridgway and Harrison 1981.) 

Frost, K. J. and L. F. Lowry. 198lc. Trophic importance of some marine 
gadids in northern Alaska and their body-otolith size relation
ships. Fish. Bull. 79:187-192. 

The relationships of otolith length to fish length and weight are 
given for pollock, saffron cod, and arctic cod of the Bering, 
Chukchi, and Beaufort seas. Marine mammals, birds, and fishes 
reported to eat wa~leye pollock and saffron and arctic cod are 
summarized in a table with 32 literature references. 

Frost, K. J. and L. F. Lowry. 1981d. Feeding and trophic relationships 
of bowhead whales and other vertebrate consumers in the Beaufort 
Sea. Final rep. Contract No. 80-ABC-00160 submitted to NMML, 
NMFS, NOAA. 142 PP• 

Partial Authors' Summary: "1. A three-part study was conducted 
to examine trophic interactions among major vertebrate consumers, 
particularly bowhead whales, in the Alaskan Beaufort Sea. Major 
parts of the study were: 1) a synthesis of all available data on 
foods and feeding of bowhead whales, 2) field studies in the 
eastern portion of the Alaskan Beaufort Sea during September 1980 
to examine foods utilized by ringed seals and arctic cod in an 
area where bowheads were known to feed, and 3) an assessment of 
the kinds and quantities of prey required on an annual basis to 
support populations of bowheads and their potential trophic com
petitors. • • • In aggregate the vertebrate consumers considered 
were estimated to eat about 2 million metric tons of food annually 
in the study area, comprised of about 54% copepod, 9% euphausiid, 
1% hyperiid amphipod, 2% arctic cod, and 34% other organisms. Of 
the total amount of copepods eaten, arctic cod were estimated to 
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consume 99.2% and bowheads 0.8%. Of euphausiids, 87.5% was esti 
mated to be consumed by arctic cod, 10.2% by bowheads, 2. 2% by 
ringed seals, and 0.1% by seabirds. Of the estimated total hyper
iid amphipod biomass eaten, arctic cod were estimated to consume 
71.8%, ringed seals 27.2%, and bowheads 1.0%. Major consumers of 
arctic cod were ringed seals (44.7%), arctic cod (39.7%), belukha 
whales (12. 3%), and seabirds (3. 3%) •••• " 

Fujino, K. 1960. Immunogenetic and marking approaches to ide11t;Jfying 
subpopulations of the North Pacific whales. Sci. Rep. ~fuales Res. 
Inst. 15:85-142. 

Based on blood types and marking studies, four subpopulations of 
fin whales in the North Pacific were identified. The larger 
eastern population has two subpopulations, one off the west coast 
of North America and one in the Gulf of Alaska-Aleutian-southern 
Bering Sea area. The smaller western population has one very 
distinct component in the East China Sea and a more diffuse 
subpopulation off Japan and Kamchatka. The ranges of the two main 
populations overlap off Kamchatka and south of the Aleutians, but 
fin whales in the Bering Sea all appear to be from the eastern 
population. 

Fukuhara, F. M. 1974. Estimated mortality of seabirds, fur seal, and 
porpoise in Japanese salmon drift net fisheries and sea lions in 
the eastern Bering Sea trawl fishery. Unpubl. ms., NMFS, NOAA, 
Seattle. 3 pp. 

A preliminary summary of mortality data was compiled from obser
vations incid•~ntal to other studies. Estimated mortalities are 
as follows: 

Seabirds: 	 214,000-763,000 per year 
(all species, depending on estimation procedures) 

Fur Seals: 3,150-3,750 per year 
Dall's Porpoises: 11,800 per year 
Sea Lions: 51+2 caught, 399 dead in 1971 

There seems to be no obvious way to reduce the kill using conven
tional fishing methods. 

Furnell, D. J. and D. Oolooyuk. 1980. Polar bear predation on ringed 
seals in ice-free water. Can. Field-Nat. 94:88-89. 

Author's Abstract: "An adult Polar Bear (Ursus maritimus) was 
observed catching a free-swimming Ringed Seal (Phoca hispida). 
Additional evidence of successful predation was found on beaches." 



367 

The incident happened at Wagner Bay, Northwest Territories, Canada, 
29 August 1978. 

Gallivan, G. J. and K. Ronald. 1979. Temperature regulation in freely 
diving harp seals (Phoca groenlandicus). Can. J. Zool. 57:2256
2263. 

Authors' Abstract: "Measurements were made of the relation between 
body temperature, respiration, diving pattern, and water tempera
ture using three adult harp seals (Phoca groenlandica). Core 
temperature, ventilation, gas exchange, and diving pattern were 
not affected by water temperature ranging from 1.8 to 28.2 °C. 
The basal metabolic rate of the seals in this study was not signi
ficantly different than that predicted for terrestrial mammals of 
equivalent size. Expired heat loss and convective heat loss from 
the body accounted for 16% of the heat loss and were independent 
of water temperature. The remaining 84% of the heat was lost 
from the flippers which accounted for less than 14% of the surface 
area. Calculations of the ratio of convective heat transfer 
coefficients of the blubber layer indicate that internal conduction 
rather than external convection governed heat loss." 

Gambell, R. 1977. Report of the special meeting of the Scientific 
Committee on sei and Bryde's whales, -La Jolla, 3-13 December, 1974. 
Rep. Int. Whaling Comm. (Spec. Issue 1):1-8. 

Submitted documents and papers are summarized, as well as the 
Committee's recommendations. Included are: distribution, stock 
identification, trends in availability (down for North Pacific sei 
whales), growth parameters, length/weight relationships, mortality 
rate (0.06 for adult sei whales), reproductive rates, and popula
tion models. Sei whales are one of the most versatile baleen 
whales in their feeding habits and may feed opportunistically on 
any swarming, concentrated organisms. 

Geller, M. Kh. 1957. (On the protection of harvested marine mammals 
of Chukotka). Protection of Nature and Reserves in the USSR, No. 
2:108-117. In Russian. (Trans!. by F. H. and B. A. Fay, Univ. 
Alaska, Fairbanks, 1980, 11 pp.) 

The author gives current population status and management recom
mendations for walruses, ringed and bearded seals, and whales. 

Gentry, R. 1978. Recent changes in fur seal populations on St. George 
Island, Alaska. Pages 1-10 in Monthly Rep., June, NWAFC, NMFS, 
NOAA. 
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Partial Author's Summary: "Changes occurring during the 5-year 
moratorium ( 1973-78) on the commercial harvest of immature male 
seals on St. George Island are generally those that were predicted.. , 
There are now more immature males using a greater portion of 
traditional hauling grounds, and their average size is greater. 
In some areas they are distributed continuously from the hauling 
grounds to the breeding grounds. The breeding grounds are popu
lated by almost twice as many adult males now as in 1974. Their 
territories are now much smaller, and the average numbet of copu~ 
lations per male has decreased. The female population. has had 
no measurable n~sponse, in either behavior or distribution, to the 
increasing number of males. Oddly, the number of females present 
between 1973 and 1977 has apparently decreased. However, this 
decrease has not been directly linked to the increase in number of 
males. • • • " 

Gentry, R. L. 1981. Northern fur seal - Callorhinus ursinus. Pages 
143-160 in S. H. Ridgway and R. J. Harrison, eds. Handbook of 
marine mammals, Vol. 1. Academic Press, London and New York. 

(See Ridgway and Harrison 1981.) 

Gentry, R. L. and D. E. Withrow. 1978. Steller sea lion. Pages 167
171 in D. Haley, ed. Marine mammals of eastern North Pacific and 
arctic waters. Pacific Search Press, Seattle. 

The total population of Steller sea lions is estimated to be 
250,000 and oceurs along the west coast of North America from 
California through the Aleutians. Most feeding is apparently at 
night on fishes, usually within 15 mi of shore. 

Geraci, J. R. 1972. Experimental thiamine deficiency in captive harp 
seals, Phoca groenlandica, induced by eating herring, Clupea 
harengus, and smelts, Osmerus mordax. Can. J •. Zool. SO: 179-195. 

Partial Author's Abstract: "Freshwater smelts, and Atlantic her
ring, both shov;m to contain thiaminase, were fed to harp seals 
under a variety of experimental conditions. When thiamine was not 
administered, the seals developed thiamine deficiency which, in 
some cases, was fatal •••• 

In a controlled experiment, three seals ingesting smelts died 
within 80 days; two showed terminal signs of central nervous system 
disturbances and concomitant plasma electrolyte imbalance. Seals 
fed a diet of thiamine-free herring survived despite biochemical 
evidence of deficiency. This is attributed to the high fat content 
of herring...... 
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Geraci, J. R. 1975. Pinniped nutrition. Rapp. P.-v. Reun. Cons. Int. 
Explor. Mer 169:312-323. 

Species of fishes fed to pinnipeds in captivity were analyzed for 
content of moisture, protein, oil, ash, and calories, and propor
tion of unsaturated fatty acids, vitamins, minerals, and carbohy
drates. The caloric value of smelt samples varied up to 250%, 
depending on season, sex, age, and reproductive condition of the 
fish. Gadid fishes contain relatively little iron. Clupeiform 
fishes contain high levels of a thiamine-degrading enzyme. The 
proportion of unsaturated fatty acids is inversely related to 
water temperature. 

Gill, R. E., Jr. and C. M. Handel. 1981. Shorebirds of the eastern 
Bering Sea. Pages 719-738 in D. W. Hood and J. A. Calder, eds. 
The eastern Bering Sea shelf: oceanography and resources, Vol. 2. 
Off. Marine Pollution Assessment, NOAA. Distrib. by Univ. Wash
ington Press, Seattle. 

Partial Authors' Abstract: • Thirty species of shorebirds 
occur regularly and comprise an important component of the eastern 
Bering Sea ecosystem. For a third of these species the region 
supports the main Alaska population--for several species, the main 
North American population. In winter and spring littoral areas 
are generally ice-fast and little · used by shorebirds. After 
breeding, there is a pronounced movement of shorebirds to coastal 
areas throughout the region. Populations regularly swell into the 
millions, many relying entirely on littoral habitats while under
going molt and premigratory fat deposition. The extensive inter
tidal of the Yukon Delta and lagoons of the Alaska Peninsula are 
used by more than one species, in greater numbers and for longer 
periods than other areas within the region. The timing of fall 
migration shows considerable variation by area, species, and age. 
The susceptibility of the most common shorebird species to disturb
ances from petroleum development is discussed." 

Gilmore, R. M. 1978. Right whale. Pages 63-69 in D. Haley, ed. 
Marine mammals of eastern North Pacific and arctic-waters. Pacific 
Search Press, Seattle. 

Little is known about Pacific right whale migration paths or 
wintering grounds. The whales summer and feed in the Bering Sea, 
primarily along the shelf break, although some are found in the 
Bering Strait and Chukchi Sea areas. 

Goering, J. J. and R. L. Iverson. 1981. Phytoplankton distribution on 
the southeastern Bering Sea shelf. Pages 933-946 in D. W. Hood 
and J. A. Calder, eds. The eastern Beri~g Sea shelf:--oceanography 
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and resources, Vol. 2. Off. Marine Pollution Assessment, NOAA. 
Distrib. by Univ. Washington Press, Seattle. 

Partial Authors' Abstract: "The waters over the southeastern 
'Bering Sea are highly structured and consist of discrete domains 
divided by three oceanographic fronts. Three stages of phytoplank
ton succession are applicable to these domains. The spring bloom 
of stage-I phytoplankton, dominated by small di.atoms ••• , -begins --. ,, 
in April in the mid-shelf and inner-shelf fronts. • • • The stage-
II phytoplankton successional community is dominated by medium
sized diatoms ••• , which remain in the mid-shelf domain through
out late spring and early summer. The stage-III successional 
group is totally dominated by Rhizosolenia alata, which comprises 
over 90 percent of the phytoplankton in some regions of the mid
shelf domain in summer. Flagellates and dinoflagellates dominate 
the phytoplankton of the outer shelf domain during stages II and 
III of the phytoplankton succcessional sequence. This is the 
consequence of the removal of diatoms by the large calenoid cope
pods and euphausiids which inhabit the outer shelf domain. These 
large herbivores are confined to the outer shelf domain by very 
low cross-shelf advection and the presence of the middle front, 
which acts as a diffusion barrier...... 

Gold, J. P. 1981. Marine mammals: A selected bllbliography. Final 
rep. MMC Contract MM1801254-3, U.s.- Marine Mammal Comm., Washing
ton, D.C. Avail. NTIS. 91 pp. 

This report updates the 1979 publication, Marine Mammal Literature: 
A Selected 'Bibliography. Technical and popular sources are re
viewed and briefly annotated for cetaceans, pinnipeds, whaling 
and sealing, sirenians, sea otters, polar bears, and government 
statutes and documents. 

Gol'tsev, V. N. 1968. (Dynamics of coastal walrus rookeries in 
connection \Yith distribution and numbers of walruses). Pages 201
212 in V. A. Arsen'ev and K. I. Panin, eds. (Pinnipeds of the 
NorthPacific). Tr. VNIRO 68 and Izv. TINRO 62. In Russian. 
(Transl. by Israel Program Sci. Transl., 1971, NTIS No. TT 7Q
54020.) 

Author's Conclusions: "The coastal rookeries of walruses are of 
two types: temporary and stable; they are used by the walruses as 
resting places. They form when there are no ice: floes. The number 
of rookeries, number of walruses and the time they spend on them 
depends on the ice conditions. In years with a warm summer when 
the ice floes are carried far northward, the walruses form numerous 
rookeries. In such periods one can very accurately count walruses 
in the rookery either visually or by means of aerial photographs. 

l 
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According to visual counts in 1964, walruses numbered 47,000-51,000 
in the rookeries." 

Go 1 't	sev , V. N. 19 71 • Feeding of the common seal. Ekologiya 2 ( 2): 
62-70. 

Author's Abstract: "The feeding habits of the harbor seal (Phoca 
vitulina larga Pall.) during the spring-summer period are de
scribed. It is shown that during whelping and lactation the seal 
actively feeds and the intensity of feeding decreases only during 
the molting period. The principal foods for it are schooling 
fishes (families Gadidae, Cottidae, Pleuronectidae, Ammodytidae), 
cephalopods, and mass species of Decapoda. Feeding of the harbor 
seal is compared with that of other species of Far Eastern true 
seals." 

Three hundred nineteen stomachs were examined between April and 
June 1966-68 in the Gulfs of Anadyr and Karagin, Bering Sea. 

Gol'tsev, V. N. 1972. (Distribution and assessment of numbers of the 
Pacific walrus in the autumn of 1970). Pages 146-148 in Horskie 
Mlekopitayushchie (5th All-Union Conf. Study Marine Mammals, 19
21 Sept. 1972, Makhachkala). Akad. Nauk SSR. In Russian. 
(Transl. by F. H. and B. A. Fay, Univ. Alaska, Fairbanks, 1974, 
3 pp.) 

Between 13 September and 19 October 1970, an aerial photography 
survey was made of all walrus haul sites, both shore and ice, 
along the coasts of the Chukotsk Peninsula and the western Chukchi 
Sea. Four main shore haul sites were found, and the population 
was estimated at 101,000 walruses. If the annual production of 
calves is 15-17%, the natural mortality rate is 8-10%, and the 
herd increase is S-6% per year, then allowable harvest can be 
increased for the USSR and the US to 1,500 each, and the walrus 
population will still grow at 80Q-1,800 head per year. 

Gol 'tsev, V. N. 197 5. Vosproizvodstvo Tikhookeanskogo morzha (Repro
duction of Pacific walrus). Pages 113-115 in Biologicheskie 
resursy morei dal'nego vostoka. TINRO, Vladivostok. In Russian. 
(Transl. available Languages Serv. Div., Off. Int. Fish., NMFS, 
NOAA, Washington, D.C., 2 pp.) 

Author's Abstract: "The results are presented here from the proc
essing of the data acquired from 213 walrus females 4 to 27 years 
of age. The animals were caught during the summers of 1972 and 
1973 in the Chukotsk Sea. Out of the 213 females caught, 201 
turned out to be mature ones. The period for the onset of sexual 
maturity for female walruses extends from 4 to 8 years. They 
begin reproduction usually a year or two later and as an exception, 
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in the year of maturation. Among 4-year-old females 17% were 
pregnant, 55% of 5-year-olds, 90% of 6-7-year-olds, 92% of 8-year
olds, and 100% of 9-year-olds." 

Qol'tsev, V. N. 1976. (Aerial surveys of Pacific walrus in the Soviet 
sector during fall, 1975). Processed rep., TINRO, Magadan, USSR. 
(Transl. by J. J. Burns, Alaska Dep. Fish and Game, Fairbanks, 18 
pp.) ~ 

Aerial surveys between 17 September and 16 October 1975 censused 
walruses on the western Chukchi Sea ice and at nine coastal hauling 
grounds. Two new haul-out areas were discovered, one at lonna 
Bogoslava and one at Nuneangau Island. Of the 128-130,000 walruses 
counted and estimated from aerial photographs, 96,900 were on 
shore; the rest were on the ice or swimming. The number of walruses 
in Soviet waters was estimated at 101,000 in 1970, so the population 
is apparently increasing. 

Gol'tsev, V. N., V. N. Popov, and M. V. Yurakhno. 1975. (On localiza
tion of stocks of the Bering Sea largha). Pages 100-102 in (6th 
All-Union Conference Study Marine Mammals, Part 1.) Akad NAUK 
SSSR. In Russian. (Trans!. by F. H. Fay, Univ. Alaska, Fairbanks, 
3 pp.) 

Two populations of larga seals were identified on the basis of 
body length, weight, meristic and skull characters, and helminth 
fauna. One population is located along the east coast of Kamchatka 
and centered in the Karagin Gulf; the other i s centered in Anadyr 
Gulf. A total of 794 specimens collected between 1966 and 1973 
was examined. 

Gribkov, P. F. 1963. 0 rasprostranenii morskoi vydry po poberezh'yu 
Kamchatskogo poluostrova (Dispersion of the sea otter along the 
coast of the Kamchatka peninsula). Pages 68-71 in Voprosy geo
grafii Kamchatki (Problems on the geography of Kamchatka). 
Kamchatskaya Pravda. Petropavlovsk-Kamchatskii. Referat. Zhur. 
Biol., 1963, No. 191181. In Russian. (Abstr. trans!. in Bioi. 
Abstr., No. 40092) 

Translated Abstract: "Observations since 1953 have shown that 
the sea otter forms large colonies in the southern part of the 
Kamchatka peninsula, near localities Il 'ya and Zheltyi Inkaniush, 
as well as the island Gavriushkin Kamen'. Periodically, the 
otter are also encountered from Gavriushkin Kamen' in the south 
to the locality Lopatka in the east and from t here to the locality 
Kambal'nyi on the west coast of Kamchatka. Approximately several 
hundred animals were counted in that area. Sea otter were bagged 
in Jan. of 1960 at a distance of 20 km from the shore, in the 
area of Smazhnaya river (a tributary of the Altyn). This is much 
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farther north than known boundaries of the otter's range (i.e. 
57° north). An otter carcass was found during Sept. of the same 
year in Avachinskaya Bay (delta of the Avachi river). Three of 
the four examined otter skins were black, indicating origin in 
the Lopatka area. 

The total indigenous herd of otter (Kurile islands, Lopatka, 
Commander islands) numbers about 4,000 head. The author reco~~ends 
ways to increase abundance of the species." 

Gudkov, V. M. 1962. 0 svyazyakh v raspredelenii zooplanktona, morsikh 
ptits i usatyh kitov (Relationship between the distribution of 
zooplankton, sea birds and baleen whales). Tr. Inst. Okeano. 
Akad. NAUK USSR 58:298-313. In Russian. (Transl. by u.s. Nav. 
Oceanogr. Off., Washington, D.C., Transl. No. NOO T-7, 1974, 16 
PP•) 

Translator's Abstract: "The author made observations of the 
distribution of sea birds, plankton, and baleen whales in the 
Bering Sea during a 1955 expedition on the R/V NERPA. The high 
coincidence of all three in time and space results from the plankton 
(C. plumchrus, C. cristatus, and Thysanoessa raschii) forming a 
common food for-birds and whales. Concentrations of marine birds 
(principally Puffinus griseus, P. tenuirostris, Diomedea immutabi
lis, and D. nigripes) are prime-indicators to whalers of plankton 
masses and feeding baleen whales." 

Gurevich, V. S. 1980. Worldwide distribution and migration patterns of 
the white whale (beluga), Delphinapterus leucas. Rep. Int. Whaling 
Comm. 30:465-480, SC/31/SM 14. 

This extensive review paper includes sections on geographical 
races, behavior, herd structure, habitat, food, migration, and 
abundance. In the North Paci fie, foods eaten include salmonids, 
herring, navaga, flatfish, and smelt. 

Haar, R. T. and G. L. Swartzman. 1982. Aquatic predators feeding in 
patchy environments: error introduced into models by assuming 
spatial prey homogeneity. U.S. Nuclear Regulatory Comm. Tech. 
Rep. NUREG/CR-2624. 18 pp. 

Authors' Abstract: "Very high biases can be introduced into the 
computation of ration in ecological models by assuming that prey 
concentration is spatially homogenous and that prey density has a 
saturating effect on predator ration. Using a Monte Carlo simula
tion of a predator feeding randomly in a negatively binomially 
distributed prey environment, we were able to quantify the magni
tude of this bias as a function of the parameters of the negative 
binomial distribution and of the function relating ration to prey 
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density. Bias increases with increasing patchiness and decreases 
with increasing prey density. Estimates of bias are made for 
typical predator-prey interactions. In these cases bias is not 
very high, less than 10% in nearly all cases. In cases where 
bias would be high, we conclude that the predator cannot feed in 
a random fashion in order to meet metabolic demands and known 
growth rates." 

';; 

Haflinger, K. 1981. A survey of benthic infaunal communities of · "the 
southeastern Bering Sea shelf. Pages 1091-1103 in D. W. Hood and 
J. A. Calder, eds. The eastern Bering Sea shelf: oceanography 
and resources, Vol. 2. Off. Marine Pollution Assessment, NOAA. 
Distrib. by Univ. Washington Press, Seattle. 

Partial Author's Abstract: "••• Multivariate statistical methods 
were used to define communities organized in roughly contiguous 
bands paralleling local bathymetry. Community boundaries coincide 
with frontal zones identified in the area, sug~~esting a community 
response to water-mass characteristics or differing between-front 
depositional environments. Large between-station variations with
in the same sedimentary and temperature regirne!S were noted, but 
cannot be interpreted with the existing data. Standing stocks 
appeared uniformly low away from areas with a coasta:l influx of 
detritus, with the exception of an area southeast of the Pribilof 
Islands that seems to underlie an intensely product!ve water 
column." 

Haley, D., ed. 1978. Marine mammals of eastern North Pacific and 
arctic waters. Pacific Search Press, Seattle. 256 pp. 

Current information on abundance, distribution, description, body 
size, reproduction, diet, exploitation, and protection of over 40 
species is included. See Burns, Fay, Fiscus, Gentry and 1-lithrow, 
Gilmore, Kenyon, Leatherwood and Reeves, Lentfer, Marquette, 
Mitchell, Newby, Rice, Scheffer, and Wolman. 

Hall, J. D. 1978. A nonlethal lavage device for sampling stomach 
contents of small marine mammals. Fish. Bull. 76:653-656. 

The author describes a stomach pump system for use with small 
cetaceans and pinnipeds. The system was tested on captive Cali
fornia sea lions (2), Pacific white-sided dolphins (2), and a 
bottle-nose porpoise (1). Good samples were obtained, and the 
animals were unharmed. 

Hammond, K. A. G. 1980. Fisheries management under the Fishery 
Conservation and Management Act, the Marine l1ammal Protection Act, 
and the Endangered Species Act. Final rep. MMC Contract 
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MM1300885-3, U.S. Marine Mammal Comm., Washington, D.C. 52 pp. + 
appendices. 

Partial Author's Abstract: "The purpose of this report is to 
determine what steps might be taken to ensure that fishery manage
ment plans (FMPs) developed under the Fishery Conservation and 
Management Act (FCMA) are ecologically sound and fully consistent 
with the FCMA and with the Marine Mammal Protection Act (MMPA) 
and the Endangered Species Act (ESA). • • • This report recommends 
that experts on marine mammals, birds, etc. become involved in 
FMP drafting, that guidelines for FMP preparation be amended to 
emphasize impacts on nontarget ecosystem components, that FMPs 
should incorporate predator-prey and ecosystem modeling techniques 
into evaluations of risk to nontarget species associated with 
various harvest levels, and that a workshop be convened to identify 
requirements and procedures for developing FMPs more consistent 
with the FCMA, the ESA, and the MMPA." 

Hancock, D. 1965. Killer whales attack and eat a minke whale. J. 
Mammal. 46:341-342. 

Seven killer whales (3 adult males, 2 adult females, and 2 calves) 
killed and ate a minke whale on 26 May 1964 off Vancouver Island, 
B.C. The males apparently killed the whale by drowning it, while 
the females and calves stayed some distance away. All then ate 
the skin and part of the tongue before the author drove them off 
the carcass. 

Hanna, G. D. 1920. Mammals of the St. Matthew Islands, Bering Sea. 
J. Mammal. 1:118-122. 

Notes are given on the remains of marine mammals found during a 
6-day trip in July 1916. Species found include: bowhead whale 
(abundant bones), humpback whale (1 skeleton), sulphur-bottomed 
whale (skull with baleen), killer whale (2 skeletons), Baird's 
whale (1 skeleton), hair seal ( 2 skulls, breeding colony on is
land), walrus (common), and fur seal (common). 

Hanna, G. D. 1923. Rare mammals of the Pribilof Islands, Alaska. J. 
Mammal. 4:209-215. 

Observations and reports include sperm whale, killer whale, harbor 
porpoise, walrus, bearded seal, and sea otter. 

Harestad, A. S. and H. D. Fisher. 1975. Social behavior in a non-
pupping colony of Steller sea lions (Eumetopias jubata). Can. J. 
Zool. 53:1596-1613. 
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Partial Authors' Abstract: "· Adult male and female behavior 
is less vigorous than that of subadult males. Territories where 
adult males and females are concentrated are more tranquil than 
areas where subadult males aggregate. Since females avoid areas 
of activity and harassment by sexually mature subadult males, 
they group in territories which act as refuges•••• 

Non-pupping colonies are spacially organized similar to pupping 
colonies except for the relative proportion of age-sex cla9'ses. 
Socially, non-pupping colonies are less organized than puppi:n_g 
colonies. Social organization in E. jubata is promoted by the 
tranquil or energy-conserving behavior and ability of adults and 
inhibited by the behavior of subadult males." 

Harrison, C. S. and J. D. Hall. 1978. Alaskan distribution of the 
beluga whale, Delphinapterus leucas. Can. Field-Nat. 92:235-241. 

Authors' Abstract: "Results of observations of Beluga Whales from 
80 000 km of aerial survey trackline in Alaska indicate an apparent 
absence of this species in many coastal and most offshore waters. 
Important populations are located in the Gulf of Alaska, especially 
the Cook Inlet, northern Bristol Bay, Norton Sound, and a northern 
migratory one which winters in the Bering Sea and summers in the 
eastern Beaufort Sea. Beluga occur regularly in deep. water off
shore during summer in the Beaufort Sea and can occur offshore 
elsewhere, but are predominantly coastal in the Bering Sea and 
the Gulf of Alaska. We suspect that there are no major populations 
of this species unreported in Alaskan waters." 

Harry, G. Y. and J. R. Hartley. 1981. Northern fur seals in the Bering 
Sea. Pages 847-867 in D. lv. Hood and J. A. Calder, eds. The 
eastern Bering Sea shelf: oceanography and resources, Vol. 2. 
Off. Marine Pollution Assessment, NOAA. Distrib. by Univ. Wash
ington Press, Seattle. 

Partial Authors' Abstract: "Fur seals begin t:o arrive at the 
Pribilof Islands in late April, and most leave by December. Some 
adult males spend the winter in the Bering Sea, but most of the 
herd migrates into the Gulf of Alaska and south to waters off 
Washington, Oregon, and California. In the Bering Sea fur seals 
feed as far as 400 km from the Pribilof Islands. 

Fur seals have a high metabolic rate and have no clear thermal 
neutral zone in water less than 25 C, indicating that the Bering 
Sea environment is energetically costly to thse animals. 

Fur seals have been estimated to consume 12 to 13.5 percent of 
their body weight per day in fish and squid in the Bering Sea/ 
Aleutian area. Estimates of biomass of prey consumed in the 
Bering Sea range from 318,000 to 387,000 rot/yr. Although fur 
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seals are thought to be opportunistic feeders, gonatid squid, 
capelin (Mallotus villosus), and walleye pollock (Theragra chalco
gramma) account for over 80 percent of the biomass consumed in 
the Bering Sea. • • • " 

Hart, .J. s. and L. Irving. 1959. The energetics of harbor seals in 
air and in water with special consideration of seasonal changes. 
Can. J. Zool. 37:447-457. 

Authors' Abstract: "The energetics of six harbor seals in air at 
temperatures from 25°C to -20°C and in water from 25°C to 0°C was 
studied in animals acclimated to summer conditions at Woods Hole, 
Mass. Over the above temperature range, the temperature of the 
skin of the back cooled from about 35° to 1° with lowering 
temperature of the merlium. Temperatures of the flippers were less 
dependent upon the surroundings than those of the body skin. The 
dependence of metabolism upon temperature was operative below 2°C 
in air and below 20°C in water (the critical temperatures), but 
the body skin temperature at these critical temperatures was the 
same, viz. 21°C. Metabolism in air and in water was equal in air 
and in water at the respective critical temperatures. The insula
tion index of the air was approximately 20 times that of the 
water. Heat conductivity of living blubber to water averaged 2.5 
cal/ cm2 /hr /°C, which exceeded that reported for dead blubber by 
about 50%. 

\-/hen compared with seals tested at St. Andrews during December, 
summer seals had a higher critical temperature, a lower body 
insulation index at the critical temperature, and a warmer body 
skin temperature for the same metabolic rate. No seasonal changes 
were found in thermoneutral metabolic rate, and no discernible 
changes in skin temperatures or in thermal gradients in the blub
ber." 

Harwood, J. 1979. The effects of interspecific competition on the 
choice of management policies for fin and sei whales. Rep. Int. 
Whaling Comm. 29:167-169, SC/30/DOC 13. 

The diets of fin and sei whales partially overlap, but the average 
metabolic requirement of a fin whale is approximately eight times 
that of a sei whale. A model of the effects of interspecific 
competition is proposed. 

Author's Abstract: "The effects of interspecific competition on 
the stability of baleen whale populations managerl in different 
ways is considered, using the Icelandic industry as an example anrl 
evaluating the effects at the critical point on the yield surface. 
The stability of a fixed quota is set for each species, or if a 
joint quota is used, stability is low if there is little competition 
between the two species. At higher levels of competition fixed 
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quotas can produce an acceptable level of stability, however, the 
potential yield in these circumstances is considerably less than 
the yield if there is no competition. The joint quota system is 
always more stable than one based on separate •quotas." 

Hazard, K. W. 1978. Report on a survey of habitat selection by harbor 
seals in Tenakee Inlet and Freshwater Bay, Chichagof Lsland, ·. 
summer 1977. u.s. For. Serv. Pac. Northwest For. Range Exp. S~.:?-·• 
Juneau, Alaska. 36 pp. 

Habitat characteristics of high-use harbor seal haul-out sites are: 
ready access to water, isolation from forested land, protection 
from wind and wave action, and exposure when tide was less than 
4 m above mean low water. Fishing behavior is described and was 
commonly seen near estuary haul sites. Effects of logging activi
ties on departures from haul sites are noted. Research needs and 
recommendations are given. 

Henderson, D. A. 1972. Men and whales at Scammon ' s Lagoon. Dawson's 
Book Shop, Los Angeles, Calif. 313 pp. 

Herzing, D. L. and B. R. Mate. 1981. California gray whale migration 
along the Oregon coast. Page 54 in Abstr. 4th Biennial Conf. 
Biol. Mar. Mammals, 14-18 December 1981, San Francisco. 

Partial Authors' Abstract: "Spatial and temporal distributions of 
California gray whales, Eschrichtius robustus, during their south
ward and northward migration were monitored from Nov. 1978 to May 
1981. In the 1980-1981 season, based upon extrapolations of 
shore-based counts supplemented with aerial surveys, the number of 
southbound migrants was estimated to be 18,300 animals. 

Hiby, A. R. and J. Harwood. 1981. The reliability of population 
estimates for British grey seals. Unpubl. rep., Sea Mammal Res. 
Unit, Nat. Environ. Res. Counc., Cambridge, U.K. 7 pp. 

Authors' Abstract: "Population estimates for the grey seal, 
Halichoerus grypus, have been obtained by cal:lbrating pup counts 
from aerial photographs of breeding colonies against pup production 
estimates based on series of ground counts. We have assessed the 
reliability of estimates based on aerial photographs by fitting a 
simple model to the population estimates obtained over a number of 
years. Estimates of pup production from aerial surveys are biased 
upwards, but the magnitude of this bias is small (less than 2%). 
The coefficient of variation of such estimates is unlikely to 
exceed 15%." 
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Hinga, K. 1979. The food requirements of whales in the southern 
hemisphere. Deep Sea Res. 26(A):569-577. 

Author's Abstract: "Feeding data for small and medium sized 
cetaceans parallel the basal metabolism predicted for mammals. 
Heat loss calculations, a consideration of feeding volumes, and 
the feeding data indicate the energy requirements of the large 
whales can be expressed as 1.5 times the calculated basal metabo
lism. Comparing the energy requirement calculated for fin whales 
to the energy available from storage indicates that fin whales 
must feed, though at a reduced level, while away from the Antarctic. 
A summation of the food requirements for both the initial and 
recent populations of whales in the southern hemisphere indicate 
that whales are major oceanic consumers. The reduction in their 
numbers through hunting has reduced their food requirements by 
about 50% in the open ocean and by 75% in the Antarctic, leaving 
approximately 96 x 106 tons per year of 'unconsumed' food." 

Hood, D. w. 1981. Introduction. Pages xiii-xviii in D. w. Hood and 
J. A. Calder, eds. The eastern Bering Sea shelf: oceanography 
and resources, Vol. 1. Off. Marine Pollution Assessment, NOAA. 
Distrib. by Univ. Washington Press, Seattle. 

Hood, D. W. and J. A. Calder, eds. 1981.- The eastern Bering Sea shelf: 
oceanography and resources, Vols. 1 and 2. Off. Marine Pollution 
Assessment, NOAA. Distrib. by Univ. Washington Press, Seattle. 

Current basic information on the eastern Bering Sea shelf was 
compiled for use in oil and gas development decision-making. 
Papers in the 14 sections discuss physical oceanography, ice 
distribution and dynamics, geology and geophysics, chemical oceano
graphy, fishes, marine mammals, birds, ice-biota interactions, 
mammals, microbiology, plankton, fisheries, benthic biology, inter
actions of sediment and water column, and a summary of environmen
tal risks and research opportunities. 

Hood, D. W. and E. J. Kelley, eds. 1974. Oceanography of the Bering 
Sea with emphasis on renewable resources. Occas. Publ. No. 2, 
Inst. Mar. Sci., Univ. Alaska, Fairbanks. 623 pp. 

Sections are included on physical processes related to biological 
productivity, dynamics of chemical parameters, inventory and dy
namics of renewable resources, ice effects, geological and meteoro
logical processes, and recent technological developments. 

Horwood, J. and D. J. Garrod. 1980. The status of the North Pacific 
sperm whale. Rep. Int. Whaling Comm. 30:187-192, SC/3/Doc 7. 
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Authors 1 Abstract: "The status of the North Pacific sperm whale 
is reviewed. Length composition, age at recrui tment and catch per 
unit of effort (CPUE) provide no evidence that the exploitable 
stock has been severely reduced. Large stock sizes are indicated 
with the North Pacific whales numbering about the same as those in 
the entire Southern Hemisphere. This indicates that the recent 
quota reduction was unnecessary. However, the Western Stock shows 
a severe decline in pregnancy rates and this is unexpected" if 
stock sizes are so high. The decline may be explained by the 
geographical distribution of the pregnancy rate samples. Th~ 
implications of the decline in pregnancy ratE~ are such that the 
decline needs to be validated by a controlled take of females." 

Howell, A. B. and L. M. Huey. 1930. Food of the California gray and 
other whales. J. Mammal. 2:321-322. 

A gray whale, taken by a whaling boat near Crescent City, Califor
nia, 21 July 1926, had Euphausia pacifica in its mouth and baleen. 
Its stomach contents were not examined. 

Hudnall, J. 1981. Population estimate, feeding behavior and food 
source of gray whales, Eschrichtius robustus, occupying the Straits 
of Juan de Fuca, British Columbia. Page 58 in Abstr. 4th Biennial 
Conf. Biol. Mar. Mammals, 14-18 December 1'981, San Francisco. 

Partial Author 1 s Abstract: "A heretofore undescribed population 
of feeding gray whales occupies nearshore waters along a portion 
of the Canadian coast of the Straits of Juan de Fuca, British 
Columbia, during the summer months. • • • These grays exhibited 
a repetitive behavior, indicative of feeding, which consisted of 
a roll to one side upon submergence followed by slow underwater 
swimming with tail flukes in a vertical plane and one side of the 
mouth quite close to the bottom. The presenc:e of dense cooncen
trations of a mysid species strongly suggests suction feeding by 
the grays •••• " 

Hughes, F. W., L. K. Coachman, and K. Aagaard. 1974. Circulation, 
transport and water exchange in the western Bering Sea. Pages 59
98 in D. W. Hood and E. J. Kelley, eds. Oceanography of the Bering 
Seawi th emphasis on renewable resources. Occas. Publ. No. 2, 
Inst. Mar. Sci., Univ. Alaska, Fairbanks. 

Authors 1 Abstract: "Drogue measurements in t he deep straits of 
the southwestern Bering Sea indicate a volume transport of 6-8 x 
106 m3/sec, or three times the computed geostrophic transport 
relative to 1000 db. Similar differences between measured and 
computed values were found for southward flow through the western 
third of Near Strait in summer. 
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The primary driving mechanism for the Bering Sea circulation is 
concluded to lie in the field of wind stress. Results suggest 
that the available wind torque is more than adequate for driving 
the observed transports and there is an annual variation in the 
wind torque, the winter values being close to an order of magnitude 
greater than in summer." 

Hughes, S. E. and N. Bourne. 1981. Stock assessment and life history 
of a newly discovered Alaska surf clam resource in the southeastern 
Bering Sea. ~ages 1205-1214 in D. W. Hood and J. A. Calder, eds. 
The eastern Bering Sea shelf:--oceanography and resources, Vol. 2. 
Off. Marine Pollution Assessment, NOAA. Distrib. by Univ. Wash
ington Press, Seattle. 

Authors' Abstract: "A 1977 exploratory survey of subtidal clam 
resources in the southeastern Bering Sea revealed extensive con
centrations of Alaska surf clams (Spisula polynyma Stimpson) along 
the north coast of the Alaska Peninsula. Using east-coast hydrau
lic clam harvesters, 1977 and 1978 stock assessment surveys delin
eated a geographically isolated stock with an estimated exploitable 
biomass of 329,000 mt + 52,000 and potential annual yield of 17,800 
mt (maximum sustainable yield) of whole clams. Production fishing 
trials at 13 sites in 1978 produced an average catch-per-unit
effort of 815 kg/hr ,.,ith a clam harvester 1. 84 m wide • . 

Life-history studies indicated that the species is long-lived 
(25), slow growing (K = 0.134), full recruited to the spawning 
population at the age of eight, and subject to low natural mortality 
(M = 0.135); it attains maximum cohort biomass at 9.4-13 years. A 
biological rationale for management measures is presented." 

Hunt, G. L., Jr., z. Eppley, and W. H. Drury. 1981a. Breeding distri
bution and reproductive biology of marine birds in the eastern 
Bering Sea. Pages 649-687 in D. W. Hood and J. A. Calder, eds. 
The eastern Bering Sea shelf: oceanography and resources, Vol. 
2. Off. Marine Pollution Assessment, NOAA. Distrib. by Univ. 
Washington Press, Seattle. 

Partial Authors' Abstract: Most breeding birds are con
centrated in a few very large colonies. The distribution of many 
cliff-nesting species appears to be limited by habitat, while 
some other species may be limited by the distribution of preferred 
prey. There are major differences in the stability of reproductive 
success between species and between colonies. These differences 
reflect the dependability and diversity of prey populations near 
the colonies and the differing prey capture abilities of seabird 
species. The alcids predominate throughout the Bering Sea and 
have relatively stable levels of productivity. In contrast to 
these divers, the reproductive success of kittiwakes shows greater 
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yearly fluctuations, particularly in regions where these birds are 
dependent upon variable fish populations." 

Hunt, G. L., Jr., P. J. Gould, D. J. Forsell, and H. Peterson, Jr. 
198lb. Pelagic distribution of marine birds in the eastern Bering 
Sea. Pages 689-718 in D. W. Hood and J. A. Calder, eds. The 
eastern Bering Sea shelf: oceanography and resources, Vol,, 2. 
Off. Marine Pollution Assessment, NOAA. Distrib. by Univ. Wash
ington Press, Seattle. 

Authors' Abstract: "Analyses of the most abundant marine bird 
species in the eastern Bering Sea indicate that their distribution 
and abundance are the result of complex interactions between biotic 
and abiotic elements of the environment. Of particular importance 
are the effects of ice systems, food availability, oceanographic 
frontal systems, and the location of suitable nesting sites. For 
most species, the southern ice edge acts as a barrier to northward 
movement in the spring. OCSEAP surveys indicate that previous 
estimates of seabird populations in the Bering Sea are probably 
extremely conservative and that more than 40 million seabirds may 
occupy these marine waters during the summer months." 

Hunt, G. L., Jr., B. Burgeson, and G. A. Sanger. 198lc. Feeding 
ecology of seabirds in the eastern· Bering Sea. Pages 629-647 in 
D. ~~. Hood and J. A. Calder, eds. The eastern Bering Sea shel'f'": 
oceanography and resources, Vol. 2. Off. Marine Pollution Assess
ment, NOAA. Distrib. by Univ. Washington Press. 

Partial Authors' Abstract: ••• On the basis primarily of foods 
used during the breeding season, it is clear that a very few 
species of fish and invertebrates provide the major portion of 
foods used in any one region, although the principal prey species 
may vary from one region to another. In addi. tion to regional 
differences in prey use, seasonal and year-to-year fluctuations in 
food habits are documented. Despite the relatively narrow resource 
base used by the seabirds, there is considerable evidence for 
resource partitioning. 

The potential impact of seabird foraging on their prey populations 
is discussed in the light of the consumption of between S .8 and 
ll.S X 10S metric tons of food annually. The consumption of 
juvenile walleye pollock by birds is estimated to be about SO 
percent of the tonnage of adult fish taken for human consumption." 

Hunt, W. J. 1979. Domestic whaling in the Mackenzie Estuary, Northwest 
Territories. Can. Fish. Mar. Serv. Tech. Rep. 769. 14 pp. 

Author's Abstract: "The domestic Beluga hunt in the Hackenzie 
estuary was surveyed during the period 1973 to 197S. The number 
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of whales harvested totaled 165, 113-118 and 127-139 for each 
respective year. In addition it is estimated that a number equal 
to two-thirds of those landed are killed but not retrieved by 
hunters. This is mainly due to the present hunting practises 
being used. Suggested improvements in hunting techniques are 
listed in the text and a description of the traditional and modern 
hunt is provided." 

Ichihara, T. 1958. Gray whale observed in the Bering Sea. Sci. Rep. 
Whales Res. Inst. 13:201-205. 

One gray whale was seen swimming north in Unimak Pass on 29 May 
1957. Four groups, totaling 173 whales, were seen near the west 
end of St. Lawrence Island in July and August. The author proposes 
that the gray whales' migration route is through Unimak Pass and 
northwest along the shelf break toward Cape Navarin. 

Ichihara, T. 1974a. Possible effect of surface wind force on the sex
specific mortality of young fur seals in the eastern Pacific. 
Bull. Far Seas Fish. Res. Lab. 11:1-8. 

From 1959 through 1971, 263 tagged fur seals were found dead on 
beaches in Japan and North America. Fur seals appeared to segre
gate by sex, with males wintering- farther north than females. 
Most dead seals were found in areas of severe winter storms, 
usually in more northern areas, resulting in different winter 
mortality rates for males and females. 

Ichihara, T. 1974b. Comments on natural mortality rate of adult female 
fur seals of Robben Island origin. Bull. Far Seas Fish. Res. Lab. 
11:21-31. 

Partial Author's Conclusions: "There is strong evidence that the 
fur seal population from the Robben Island the origin is almost 
independent of the other major breeding populations derived from 
the Pribilof and Commander Islands in the North Pacific, and that 
the population of Robben Island has attained recently the level to 
produce the maximum sustainable yield and then leveled off. • • • " 

Ichihara, T. and K. Yoshida. 1972. Diving depth of northern fur seals 
in the the feeding time. Sci. Rep. Whales Res. Inst. 24:145-148. 

Sonar traces were made of fur seals diving around a research ship 
on 3 May 1970. The seals were pursuing squid (presumably attracted 
by the ship's lights) and were recorded diving to 100 m. 
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Imler, R. H. and H. R. Sarber. 1947. Harbor seals and sea lions in 
Alaska. U.S. Fish Wildl. Serv. Spec. Sci. Rep. No. 28. 23 pp. 

Research on distribution and feeding habits of harbor seals and 
sea lions on the Copper and Stikine rivers was begun in 1945 in 
response to requests from fishermen for predator control of these 
animals. Over 6,000 harbor seals were estimated to live in the 
Copper River delta in 1945. Of 400 harbor seal stomachs exa~ned, 
166 contained food. In the Copper River area, of 67 stomachs 
collected during the smelt run, 64 contained 100% smelt. Harbor 
seal stomachs collected in southeast Alaska (99) contained mainly 
gadids, herring, and small flounders. Of the 23 sea lion stomachs 
collected in 1945 and 1946, 15 contained food. In southeast 
Alaska, eight stomachs were collected; all were mainly full of 
pollock. Three stomachs from the Barren Islands contained pollock, 
starry flounder, tom cod, and halibut. Two of the three Chiswell 
Island stomach samples were filled with salmon, and two from Kodiak 
Island were filled with pollock and arrow-toothed halibut. 

Ingraham, W. J., Jr. 1981. Shelf environment. Pages 455-469 in D. W. 
Hood and J. A. Calder, eds. The eastern Bering Sea shelf: oceano
graphy and resources, Vol. 1. Off. Marine Pollution Assessment, 
NOAA. Distrib. by Univ. Washington Press, Seattle. 

Author's Abstract: "Monthly mean environmental conditions of ice, 
temperature, runoff, and salinity for winter (January-Harch), Hay, 
July, and September are presented for the eastern Bering Sea shelf 
area. Mean geostrophic flow (0/50 db) in summer (July) reflects 
the northwesterly flow at the shelf edge and a westward flow from 
the Yukon River area seaward south of St. Lawrence Island. Tidal 
currents as derived from a hydrodynamical-numerical model reflect 
a NW/SE flow over the outer shelf and NE/SW flow north of the 
Alaska Peninsula, between Nunivak and St. Matthew Islands, and in 
the southern Gulf of Anadyr. Although data are fragmentary, 
environmental conditions over the shelf are highly variable and 
examples of N-S wind components (1946-75), ice cover (1976-78), 
and bottom temperatures (1969, 1973, 1976, and 1977) reflect 
departures from mean conditions." 

Innes, S., R. E. A. Stewart, and D. H. Lavinge. 1981. Growth in 
northwest Atlantic 
(Lond.) 194:11-24. 

harp seals, Phoca groenlandica. J. Zool. 

Authors' Abstract: 
Northwest Atlantic 

"Mo
Harp 

rphometric data 
seals aged one 

were 
month 

collected from 
and older 

204 
sampled 

between 1976 and 1979. Length as a function of age gave the most 
precise measure of body size. Lean body (core) weight and total 
body weight were more variable measures of growth. Weight of 
blubber with skin attached (sculp weight) and blubber thickness 
exhibited greatest variation with age and (or) sampling date. 
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There was no evidence of sexual dimorphism in any growth parameter. 
Several Richards-type models provided adequate descriptions of 
Harp seal growth. The growth curve of body length as a function 
of age suggested a larger size of zero age-class animals and a 
higher absolute growth rate than reported for animals from the 
same stock during the 1950s. These results are discussed in 
relation to the observed changes in mean age of maturity which 
accompanied the decline in stock abundance from the 1950s to the 
1970s." 

International Union for Conservation of Nature and Natural Resources. 
1981. Report of IUCN Workshop on 11arine Mammal/Fishery Inter
actions, La Jolla, California, 30 March-2 April, 1981. IUCN, 
Gland, Switzerland. 68 pp. 

Different kinds of marine mammal and fisheries interactions are 
defined, including operational (damage to gear and catch, and 
incidental take of marine mammals) and predatory interactions, and 
transmission of parasites. Nine case studies are reviewed, in
cluding: gray and harp seals, North Pacific and South African 
fur seals, Pacific walruses, sea otters, killer whales off Norway, 
dolphins off Japan, and the dolphin-tuna problem. Theory of 
predatory interaction, monitoring programs, and areas of possible 
future conflict are discussed. 

International Whaling Commission Scientific Committee. 1980. Report 
of the special meeting on North Pacific sperm whale assessments. 
Rep. Int. Whaling Comm. (Spec. Issue 2):1-9. 

Author's Recommendations: "The Scientific Commit tee recommends: 

1. 	 The management of the North Pacific sperm whale stocks based 
on two Divisions divided by a line specified in the June 1977 
Scientific Committee Report (Rep. int. Whal. ComllUl. 28:61). 

2. 	 Stocks classification and catch limits: 

West 	 Male SMS 2,987 

Female SMS 784 


East 	 Male IMS 2,118 

Female IMS 555 


3. 	 A closed season for males over 45 ft, south of 40°N, for four 
months, March until June. 

4. 	 For the Bering Sea stock of bowhead whales, the Committee 
reiterates its statement of June 1977 that any take could 
adversely affect the stock and contribute to preventing its 
actual recovery." 
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Inukai, T. 1942. Hair seals in the North Japanese waters. Shokobutsu 
Oyobi Dubutsu, Vol. 10, No. 10 and 11. 

Taxonomy, local distribution, reproduction, food, and general life 
history accounts are given for ribbon, bearded, ringed, and harbor 
seals. From analysis of stomach contents, ribbon and harbor seals 
eat primarily fishes; bearded seals eat shrimps, king crabs, 
bivalves, octopus, and gastropods; and ringed seals eat slJrimps,... 
herring, and flounder. 

Irving, L. and J. S. Hart. 1957. The metabolism and insulation of 
seals as bare-skinned mammals in cold water. Can. J. Zool. 35:497
511. 

Partial Authors' Abstract: "The metabolic rate of five harbor 
seals (Phoca vitulina) was measured over a temperature range of 
25° to -10°C. in air and 20° to 0°C. in water. Surface tempera
tures and tissue temperature gradients were also determined. For 
four normal harbor seals the critical temperature in water was 
10°C., and in air it was below -10°C. (estimated as -30°C.) •••• 
Tissue surface temperatures and tissue gradients reflected the 
metabolic response to cold, with cool surfaces and deep gradients 
(well insulated harp and harbor seals) corresponding to low metabo
lism in cold water. • • • Metabolic economy of the seals in ice 
water was preserved by exceptional -cooling of all body surfaces 
(to about 1°C.), which cooling provided protection comparable to 
that of fur of large land mammals in coldest climates." 

Ivashin, M. V. and V. N. Mineev. 1981. The his tory of gray whale 
harvesting off Chukotka. Rep. Int. Whaling Comm. 31:503-506, 
SC/32/PS19. 

Historic native and modern gray whale hunting methods are de
scribed. Since 1969, Chukotka native collect!ve "farmers" have 
chartered a state whaling ship, and they were "saved of troubles 
and dangers of whaler's work." 

Ivashin, M. V. and L. M. Votrogov. 1981a. Minke whales, Balaenoptera 
acutorostrata davidson!, inhabiting inshore waters of the Chukotka 
coast. Rep. Int. Whaling Comm. 31:231, SC/32/Mi1. 

From a summary of minke whale observations, it appears that few 
minke whales are seen around Chukotka. Usually single whales or 
small groups were seen, mostly in shallow, coastal waters. From 
June to October, minke whales were most often found between Kresta 
Gulf and Cape Chaplino (Gulf of Anadyr) within 15 miles of the 
coast. They have been seen in the Bering Strait as far north as 
Cape Serdtse-Kamen. A whaling ship reported 17 minke whales in 
1978 and 18 in 1979. 
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Ivashin, M. v. and L. M. Votrogov. 1981b. Killer whales, Orcinus 
orca, inhabiting inshore waters of the Chukotka coast. Rep. Int. 
Whaling Comm. 31:521, SC/32/SM2. 

From 1969 through 1979, killer whales were most commonly seen from 
Meechkyn Island to Anakana-Chechin Island, usually within 15 miles 
of the coast. They are also found in the Chukchi Sea to Cape 
Serdtse-Kamen. Group size was usually 3-15 whales; the few lone 
animals were very large. Killer whales usually appear in the 
Chukotsk waters in June and leave in November or December. 

Ivlev, V. s. 1960. On the utilization of food by planktophage fishes. 
Bull. Math. Biophys. 22:371-389. 

Author's Abstract: "Making some plausible assumptions about the 
over-all mechanism of food catching and consumption by fishes and 
evaluating in the light of those assumptions some available 
experimental data, it is possible to calculate from those data the 
variation of several important factors with the concentration of 
food. The factors considered are: total rate of metabolism, 
total diurnal energy expenditure in the process of feeding, average 
number of hours per day during which the fish feeds, average length 
of path traveled by a fish per day, and the so-called. "energetic 
coefficient of growth." A possible relation with the work of N. 
Rashevsky ••• is discussed." 

Jameson, R. J. and K. W. Kenyon. 1977. Prey of sea lions in the 
Rogue River, Oregon. J. Mammal. 58:672. 

Food habits of Steller and California sea lions were observed 
for 14.25 hours between May and July 1973-76. Lampreys were the 
main prey item ( 87% of the 84 Steller sea lion observations and 
5 of 9 California sea lion observations). Two salmonids were 
identified as prey items; both were eaten by Steller sea lions. 

Jellison, W. L. 1953. A beaked whale, Mesoplodon sp., from the Pribi
lofs. J. Mammal. 34:249-251. 

On 7 September 1951, a Mesoplodon sp. was found dead on the beach 
of St. Paul Island. The skull, part of the skeleton, and a plaster 
cast of a tooth were saved. 

Jewett, S. C. and H. M. Feder. 1981. Epifaunal invertebrates of the 
continental shelf of the eastern Bering and Chukchi seas. Pages 
1131-1153 in D. W. Hood and J. A. Calder, eds. The eastern Bering 
Sea shelf:-- oceanography and resources, Vol. 2. Off. Marine 
Pollution Assessment, NOAA. Distrib. by Univ. Washington Press, 
Seattle. 
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Authors 1 Abstract: "Epifaunal invertebrates were surveyed over 
much of the eastern Bering and Chukchi seas continental shelf. 
Information on the distribution, abundance, and biomass of the 
dominant species is discussed by area and depth strata. Four 
commercially important crabs (Paralithodes camtschatica, P. platy
~· Chionocetes opilio, and ~· bairdi) and four sea-star species 
(Asterias amurensis, Evas terias echinosoma, Leptasterias polaris 
acervata, and Lethasterias nanimensis) account for nearly 70 
percent of the epifaunal biomass of the entire eastern shelf 
region. Commercially important crabs dominate the southeastern 
portion of the shelf; echinoderms, in parti.cular sea stars, abound 
in the northeastern Bering Sea and southeastern Chukchi Sea." 

Johnson, A. M. 1968. Annual I'lortality of territorial male fur seals 
and its management significance. J. Wildl. Manage. 32:94-99. 

Author 1 s Abstract: "The ages of 249 territorial male fur seals 
taken on St. Paul Island, Alaska, ranged from 7-17 years; the 
majority were aged 9-11 years. The ages of 156 males that died 
from natural causes were similar to the 249 killed. An annual 
mortality of 0. 38 was estimated from the! distribution of ages 
among these 405 adult males. An important cause of death is 
believed to be fighting. Few males under 10 years of age 
are successful in holding a breeding territory. Fifty percent of 
the territories on which males wer~ killed were reoccupied within 
24 hours, most replacements probably coming from the water rather 
than the land. Commercial use of young males could probably be 
increased without adversely affecting thE~ productivity of the 
herd." 

Johnson, A. M. 1975. The status of northern fur seal populations. 
Rapp. P.-v. Reun. Cons. Int. Explor. Mer 169:263-266. 

As of 1970-71, the world population of northern fur seals was 
estimated at between 1.6 and 1.7 million animals. For each of the 
five breeding areas, the population estimates (in thousands) were 
as follows: 

Pribilof Islands- 1,200 

Commander Islands - 265 

Robben Island - 165 

Kuril Island - 15 

San Miguel Island - < 1 


Johnson, A. M. 1976a. Sea otter (Enhydra lutris). Rep. to FAO Advisory 
Comm. Mar. Resour. Res., ACMRR/MM/SC/46. 

A general description of sea otter natural history is followed by a 
current stocks assessment (132,000 total: 1600 to 1800 California; 
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SO Oregon, Washington, and British Columbia; 101,000 to 121,000 
Alaska; 9,000 USSR) and management recommendations. 

Johnson, A. M. 1976b. Population decrease and changes in distribution 
of three species of marine mammals in the north Pacific Ocean. 
Rep. to FAO Advisory Comm. Mar. Resour. Res. 

Reviews past research on population status of northern elephant 
seals, sea otters, and northern fur seals and discusses changes 
in abundance and distribution. 

Johnson, J. H., H. W. Braham, B. D. Krogman, l-1. M. Marquette, R. M. 
Sonntag, and D. J. Rugh. In press. Bowhead whale research: 
June 1979 to June 1980. Rep. Int. Whaling Comm. 32. 

Partial Authors 1 Abstract: "Extraordinary ice conditions in the 
southern Chukchi Sea delayed the spring migration of bowhead whales 
past Barrow, Alaska, approximately one month. The count 
••• of 1634 whales, is undeterminably low and the 1978 estimate 
of approximately 2,300 whales remains the best population estimate 
to date. The migration block at Bering Strait was well documented 
by aerial surveys. After a lead finally opened on 13 Hay, the 
first whales to pass the NMFS ice camps at Barrow were sighted on 
21 May. The peak number recorded during the ensuing 13-day count
ing period, 507 whales, was more than twice the peak number of 
any previous census year •••• 

Twelve of the 15 whales landed were less than 12 m long, the same 
proportion (80%) in that category as recorded for all landings 
since 1961. A study of bowhead reproductive anatomy indicates 
females mature on reaching approximately 12 m in length. From 
aerial survey data collected in 1979-1980 we estimate that approxi
mately 40% of the western Arctic bowhead population is less than 
12 m long...... 

Johnson, M. 1., C. H. Fiscus, B. T. Ostenson, and M. L. Barbour. 1966. 
Marine mammals. Pages 877-924 inN. J. Wilimovsky and J. N. Wolfe, 
eds. Environment of the Cape Thompson region, Alaska. U.S.A.E.C., 
NTIS No. PNE-481. 

Partial Authors 1 Abstract: • Data were secured on nine 
species, but only the ringed seal and bearded seal were taken in 
numbers. The ringed seal is present in abundance from November 
through June. Pups are born in late March. Mating, with an 86.7% 
pregnancy rate, occurs in April and May. Food is principally fish 
in the winter and invertebrates in the spring, and many species of 
both are used. The bearded seal is present in numbers only in 
June. Pups are born in late April and are completely molted. 
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Food is principally invertebrates of many species. All marine 
mammals are migratory, and most of the animals used by the Eskimos 
are absent in the ice-free months." 

For ringed seals, arctic cod was the main food item from November 
through 11arch, replaced by saffron cod from April through June. 

Johnson, S. R. 1979. Fall observations of westward migrating white 
whales (Delphinapteras leucas) along the central Alaskan Beaufort._ 
Sea coast. Arctic 32:275-276. 

From mid- to late September 1977 and 1978, white whales were seen 
moving westward along the Jones Islands on the Beaufort Sea coast 
of Alaska. A group of 75-100 adult and young white whales was 
seen seaward of Pingok Island on 15 September 1977. On 23 September 
1978, 35 whales were seen seaward of Thetis Island. In this group, 
six were adults, each accompanied by a young-of-the year, and the 
rest were subadults (by color). 

Jones, L. L. and G. c. Bouchet. 1981. Progress report on 1981 research 
on Dall 's porpoise incidentally taken in Japanese salmon gillnet 
fishery. Unpubl. annu. rep. to Int. N. Pac. Fish. Comm., September 
1981. 16 pp. 

Observers aboard Japanese salmon research ships reported an average 
of 0.29 Dall's porpoises caught per 330 tans of net set. On the 
Japanese marine research vessel, two Dall's porpoises were caught 
in 18 gillnet operations, for an average of 0.11 porpoises per 
set. u.s. and Japanese observers aboard Japanese motherships 
reported 0.15 porpoises per set. Dall 's porpoises were the most 
frequently sighted and most abundant marine mammal seen. 

Jones, R. D. 1965. Sea otters in the Near Islands, Alaska. J. Mammal. 
46:702. 

During summer 1964, secondhand reports of the presence of sea 
otters at Attu and Shemya islands were confirmed, and the presence 
of sea otters at other Near Islands was discovered. The islands 
were surveyed by small boat and the following counts made: Agattu, 
seven otters (1 pup); north coast of Alaid, one old adult; part 
of Attu, none; and north coast of Nizki, none. 

Jonsg~rd, A. 1951. Studies on little piked or minke whale (Balaenop
tera acuto-rostrata Lacepede). Report on Norwegian investigations 
carried out in the years 1943-1950. Norw. Whaling Gaz. 5:5-55. 

Data were collected from whalers' reports and lexamination of 235 
whales collected in Norwegian coastal and arctic waters. Sexes 
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and age classes appear to migrate separately. Pregnant females 
migrate north alone, entering fjords and inlets in summer. Minke 
whales eat herring along the Norwegian coast in the spring and 
capelin, gadoid fishes, copepods, and euphausiids in arctic waters 
in the summer. Females mature sexually at about 24 ft in length, 
males at about 22 ft. After a gestation period of about 10 months, 
calves about 9 ft in length are born in areas where the whales 
spend the winter. 

Jurasz, C. M. and V. P. Jurasz. 1979. Feeding modes of the humpback 
whale, Megaptera novaeangliae, in southeast Alaska. Sci. Rep. 
Whales Res. Inst. 31:69-83. 

As a result of 12 years of observing humpback feeding behavior, 
three main feeding modes are described. Lunge feeding is the most 
common and is used with all main prey types (Euphausia pacifica, 
herring, and capelin). A whale swims upward through a prey patch 
with its mouth open, engulfing the prey. In bubblenet feeding, 
euphausiids or herring are concentrated by bubbles from the whale's 
blow hole. In flick feeding, tail flukes flick euphausiids toward 
the mouth area at the end of a shallow dive. All methods are used 
both by groups and by solitary whales. 

Kaj imura, H. 1981. Selected references--pelagic sealing. Processed 
rep., NMML, NWAFC, NMFS, NOAA. 52 pp. 

This bibliography contains references for all pelagic fur seal 
annual reports, the North Pacific Fur Seal Commission reports, fur 
seal data reports, US-Canada pelagic reports, OCSEAP reports, 
translated materials, and reference sources. Some of the trans
lated material is annotated. 

Kajimura, H., C. H. Fiscus, and R. K. Stroud. 1980. Food of the 
Pacific white-sided dolphin, Lagenorhynchus obliquidens, Dall's 
porpoise, Phocoenoides dalli, and northern fur seal, Callorhinus 
ursinus, off California and Washington; with appendices on size 
and food of Dall 's porpoise from Alaskan waters. NOAA Tech. 
Memo. NMFS F /NWC-2, NMML, NWAFC, NMFS, NOAA. 30 pp. 

Appendix Only Summarized: Stomachs of two female and seven nale 
Dall 's porpoises taken during pelagic sealing in the Bering Sea 
and Gulf of Alaska contained small schooling fishes and squids. 
Prey species reported for the first time from Dall 's porpoise 
are: walleye pollock, Pacific sandlance, and two species of squids 
(Berryteuthis magister and Gonatopsis borealis). Fur seals col
lected at the same place and time were eating the same prey. 
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Kajimura, H., R. H. Lander, M. A. Perez, A. E. York, and M. A. Bigg. 
1979. Preliminary analysis of pelagic fur seal data collected by 
the United States and Canada during 1958-74. Unpubl. rep. 22nd 
Annu. Meet. Standing Sci. Comm., N. Pac. Fur Seal Comm., 2-6 
April 1979, Washington D.C. 260 pp. 

Partial Authors' Summary: Preliminary results on the 
analysis of the feeding habits of fur seals in the eastern Bering _ 
Sea show that walleye pollock, capeli n and squids of the "family · ,,. 
Gonatidae are the most important food of fur seals. In western 
Alaska, the important prey species are: capelin, sand lance, and 
gonatid squids • 

• • • The largest stomach content, which weighed 9.8 kg (9,175 cc), 
was from a 17-year-old male taken in the eastern Bering Sea in 
September. The contents represented 7.1 percent of the animal's 
body weight...... 

Migration, reproduction, and growth are also discussed. 

Kajimura, H., R. H. Lander, M. A. Perez, A. E. York, and M. A. Bigg. 
1980. Further analysis of pelagic fur seal data collected by the 
United States and Canada during 1958-74, part 1. Urtpubl. rep. 
23rd Annu. Meet. Standing Sci. Comm., N. Pac. Fur Seal Comm., 
7-11 April 1980, Moscow, USSR. 94 pp. 

Seals are found throughout their range in nearly all months of the 
year and are most abundant in water with surface temperatures from 
5 to 14 °C. A life table for the Pribilof Islands fur seals is 
given. The current equilibrium population estimate of 1.25 million 
seals includes 326,000 newborn pups (26% of total). Pregnancy 
rates for 5-year-olds off California were significantly higher than 
average in 1958 and 1959. Average age at first reproduction is 
calculated by several different methods and compared. 

Kasuya, T. 1978. The life history of Dall's porpoise with special 
reference to the stock off the Pacific coast of Japan. Sci. Rep. 
Whales Res. Inst. 30:1-63. 

Partial Author's Abstract: "The geographical variation of the 
colour types of the species indicates three local stocks in the 
north,.,estern North Pacific and western Bering Sea • • • , off the 
coast of Japan • • • , and in the Sea of Japan and Okhotsk Sea . . 0 0 

The calves are born in August to September at: the length of 100 em 
after the gestation of 11.4 months, and nursed for about 2 years. 
sexual maturity is attained in males at the age of 7. 9 years and 
the length of 195.7 em, and in females at 6. 8 years and 186.5 em. 
The mean calving interval is about 3 years, and the annual natural 
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mortality rate of the adult female will be below 0. 1. Data are 
insufficient to indicate the degree of between stocks difference 
of the parameters...... 

Kawakami, T. 1976. Squids found in the stomach of sperm whales in 
the northwestern Pacific. Sci. Rep. Whales Res. Inst. 28:145-151. 

Author's Abstract: "The squids obtained from the stomachs of 
sperm whales caught off Joban, the northwestern Pacific in 
November, 1972 were examined. It was found that the squids were 
the most important food for sperm whales in this sea area. The 
species found were Moroteuthis robusta, Gonatus sp., Gonatopsis 
borealis, a member of Gonatidae, Ommastrephes bartrami and Histio
teuthis dofleini." 

Kawakami, T. 1980. A review of sperm whale food. Sci. Rep. Whales 
Res. Inst. 32:199-218. 

Sperm whale food habits are reviewed for 12 areas of the world. 
Cephalopods, mainly squids, and fishes comprise the diets in all 
areas. West of 180° longitude, up to 47% of the sperm whale 
stomachs (with food) examined contained fishes. East of 180° 
longitude, up to 29% contained fishes. Species of squids and 
fishes identified from sperm whale stomachs are listed. 

Kawamura, A. 1971. Influence of chasing time to stomach contents of 
baleen and sperm whales. Sci. Rep. Whales Res. Inst. 23:27-36. 

Author's Abstract: "The duration of chasing time .by catcher 
boats which might influence on the fullness of stomach contents 
of whales was examined on the fin, sei, and sperm whales caught 
in the northern North Pacific during the summer of 1969. Of 896 
whales observed only 28 whales (3.6%) vomited out their stomach 
contents while chasing, and sperm whale vomited most frequently 
(16.8%) whereas sei and fin whales were 1.1% and 0.78% respective
ly. The diet of the whales concerned was consisted of boarfish, 
squid, copepods and euphausiids. It was often observed that the 
whales likely to vomit out more larger sized foodstuff such as 
boarfish than smaller one. The amount of stomach contents vomited 
was negligibly few, and has no significant influences on the 
amount of stomach contents which have been obtained from carcasses. 
Most whales ( 81%) were caught within 40 minutes of chasing, and 
the number of whales which would vomit out their stomach contents 
does not always increase in proportion to the prolongation in the 
duration of chasing time. It was estimated also that the fully 
depleted stomach of the baleen whales would be almost emptied by 
digestion within 15 hours or so." 
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Kawamura, A. 1973. Food and feeding of sei whale caught in the waters 
south of 40°N in the North Pacific. Sci. Rep. Whales Res. Inst. 
25:219-236. 

In 1972, the IWC opened the North Pacific south of the subarctic 
water boundary at 40°N latitude to whaling. In July 1972, Japanese 
whalers took 884 sei, 5 Bryde's, and 8 fin whales. South of 
40°N, 33% of the sei whales had food in their stomachs, compared 
to 50% of the sei whales taken north of 40°N. The diet of sei 
whales south of 40°N was 24.6% small, schooling fishes (primarily 
Japanese mackerel, sardine, and anchovy) and 7.2% copepods (pri 
marily copepodite stages V and VI of Calanus pacificus). North 
of 40°N, fishes made up less than 5% of the diet and copepods 80% 
or more. 

Kawamura, A. 197Sa. Whale distribution in Bering Sea and northern 
North Pacific in the summer of 1974: results of a visual sighting 
study aboard the University of Hokkaido training vessel OSHORO 
MARU. Bull. Japan. Soc. Fish. Oceanogr. 26:120-128. In Japanese. 
(Transl. by R. Brownell, U.S. Fish Wildl. Serv., Washington, D.C., 
9 pp.) 

In the Bering Sea in June and July 1974, minke, fin, and humpback 
whales were seen most often along the continental shelf slope 
between Unalaska Island and the Pribilof Islands, shoreward of 
the 100-m contour line. Two humpbacks, 8 fin whales, and 25 
minke whales were seen; no sperm whales were seen during the 
entire cruise. A total of 416 Dall 's porpoises was seen; most 
were seen along the continental shelf slope and along the Aleutian 
Islands, especially near Amchitka Pass. 

Kawamura, A. 197Sb. A consideration on an available source of energy 
and its cost for locomotion in fin whales with special reference 
to the seasonal migrations. Sci. Rep. Whales Res. Inst. 27:61-79. 

From data collected during the 1971-72 antarctic whaling season, 
the total consumable energy from 2 em thickness of blubber on a 
hypothetical 18.1-m fin whale is calculated to be 1.55 x 107 
1.57 x 107 kcals. The energy needed for swimming is calculated 
and indicates that the hypothetical fin whale could migrate 
21-23,000 km on the calculated energy reserves. As this is some
what short of the estimated 28-30,000 km traveled on an average 
migration, the author concludes that whales must feed during 
migration to breeding/wintering grounds. Migration routes chosen 
may depend on food resources and an individual's blubber thickness. 

Kawamura, A. 1978. An interim consideration on a possible interspecif
ic relation in southern baleen whales from the viewpoint of their 
food habits. Rep. Int. Whaling Comm. 28:411-420, T12. 

L 
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Evidence is presented to support the author's theory that antarctic 
sei whale populations are increasing in response to increased food 
availability due to the decrease in population level of other 
whales, especially southern right whales, and that the population 
equilibrium between species is associated with density-dependent 
factors. 

Kawamura, A. 1980. A review of food of Balaenopterid whales. Sci. 
Rep. Whales Res. Inst. 32:155-197. 

Foods of blue, fin, sei, Bryde's, right, humpback, gray, and 
minke whales are reviewed for all the major ocean areas of the 
world. Only the North Pacific data are summarized here. In the 
North Pacific, a higher proportion of the diet is fish and squid 
than in other ocean regions. In the coastal areas of the northern 
Bering Sea, fish (herring, capelin, and saffron cod) are important 
to fin, humpback, and minke whales. Species of Euphausia are not 
as important as in the Antarctic; Thysanoessa spp., especially T. 
inermis and T. longipes, replace Euphausia spp. -

Kenyon, K. W. 1952. Diving depths of the Steller sea lion and Alaska 
fur seal. J. Mammal. 33:245-246. 

Sea lions were caught, usually by the flipper, on halibut fishing 
lines at 6(}-80 fathoms near Sitka. The fisherman interviewed 
felt certain the sea lions were hooked when the line was on the 
bot tom. Fur seals are not caught on lines set deeper than about 
30 fathoms. 

Kenyon, K. w. 1956. Food of fur seals taken on St. Paul Island, 
Alaska, 1954. J. Wildl. Manage. 20:214-215. 

Of 50,239 fur seal stomachs examined on the killing grounds at 
St. Paul Island (Pribilof Islands), 27 (0.06%) contained food. 
Sand fish (Trichodon trichodon) were found in all stomachs, and 
sturgeon poachers (Agonus acipenserinus) were found in five stom
achs. 

Kenyon, K. W. 1958a. Walrus and other marine mammal studies at Little 
Diomede Island, Alaska, 11 May to 14 June, 1958. Unpubl. rep., 
Bur. Sport Fish. Wildl., u.s. Fish. Wildl. Serv., Seattle. 112 
pp. 

Partial Author's Summary: "Between 11 May and 14 June 1958 infor
mation on Eskimo marine mammal hunting methods and utilization, 
and the biology of walruses and seals was gathered by accompanying 
hunting trips and interviewing returning hunters. • • • Northward 
migration of the walrus begins in mid-May, as soon as open water 
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is found. The majority of females with young pass Little Diomede 
together, in late May and early June. Other sex and age classes 
are more loosely distributed in both time and space. No 
reproductive behavior was observed. Most adult females were 
accompanied by calves ranging in age from a :few weeks to about 
two years. One unborn calf was found on 8 June 19 58. • • • 69 
female walruses taken at Little Diomede in 1958 were assigned 
approximate ages on the basis of tusk length. The majority were 
between five and twenty years old. • • • The total take of bearded 
seals at Little Diomede between 11 May and 14 June was 6"(j 
animals. • Ringed seals are hunted principally from the 
edges of the shore ice but may be taken dur ing boat hunting. 
During the study period, 39 ringed seals were taken and not more 
than 25% of those killed were lost by sinking. • • • Other marine 
mammals occasionally taken include the beluga,. harbor seal, and 
ribbon seal. Polar bears and Arctic foxes are occasionally taken. 

So few of these animals are obtained that they are economically 
insignificant •• 

Kenyon, K. W. 1958b. Walrus Islands survey, Alaska, 19-29 June 1958. 
Unpubl. rep., Bur. Sport Fish. Wildl., U.S. Fish Wildl. Serv., 
Seattle. 24 pp. 

Five of the Walrus Islands were surveyed for walruses from a 
small plane. On Round Island, the only island with any animals, 
walruses were surveyed from shore and by boat, and behavior was 
noted. The total population of walruses in these islands is 
estimated at 1 ,SOD-2 ,000 animals, all adult and subadult males. 
Further study and protection of the area are proposed. 

Kenyon, K. W. 1960a. A ringed seal from the Pribilof Islands, Alaska. 
J. Mammal. 41:520-521. 

A first-year pup found dead on the beach on 6 August 1951 is the 
first record of a ringed seal from the Pribilof Islands. 

Kenyon, K. W. 1960b. Aerial surveys of marine mammals in the Bering 
Sea, 23 February - 2 March and 25-28 April 1960. Bur. Sport 
Fish. Wildl., u.s. Fish. \vildl. Serv., Seattle. 39 pp. 

Two surveys were flown to estimate the population of walruses in 
the Bering Sea and to identify main areas of eoncentration. Two 
main areas of concentration were identified, south and southwest 
of St. Lawrence Island and south and east of Nunivak Island. The 
total population of walruses is estimated to be 70-100,000 animals. 
Other marine mammals were counted opportunistically and included: 
bowhead whale (1), belukha ( 27), ringed seals ( 62), ribbon seal 
(1), and bearded seals (165). 
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Kenyon, K. W. 1960c. Aerial survey of walruses in northern Bering Sea, 
23 February to 2 March 1960. Unpubl. rep., Bur. Sport Fish. Wild!., 
U.S. Fish and Wild!. Serv., Seattle. 23 pp. 

The total walrus population in the Bering Sea is estimated to be 
78,000-113 ,ooo. 

Kenyon, K. W. 1960d. Aerial survey of sea otters, eastern Aleutian 
Islands, 3-5 March 1960. Processed rep., Branch Wild!. Res., 
U.S. Fish Wild!. Serv., Seattle. 24 pp. 

Partial Author's Summary: • Otters were not found in the 
Islands of Four Mountains; they are scarce in Fox Islands west of 
Unimak Pass. The Unimak-Amak area supports a considerable popula
tion. Surveys in the Sanak Island-Sandman Reefs area were inade
quate. 

Repopulation of the western Aleutian Islands (except the Near 
Islands) has taken place much more rapidly than in the eastern 
Aleutians. Kiska to Adak (240 miles) count: 9,376 otters (1959); 
Kagalaska to Unimak Pass (440 miles) count: 146 (1959 and 1960). 
The Unimak-Adak Island area, near the eastern center of population, 
has been repopulated, count: 786 otters (1957) •••• 

The total of counts and field estimates of sea otters in Alaska is 
15,000 adults. The total estimated population is 20,000-30,000 
adults." 

Kenyon, K. W. 1961. Cuvier beaked whales stranded in the Aleutian 
Islands. J. Mammal. 42:71-76. 

Partial Author's Abstract: "Two Cuvier beaked whales, Ziphius 
cavirostris, a female • • • and male • • • were found on beaches 
of Amchitka Island, Alaska, in March and April 1959. The female 
was fresh, the male considerably decomposed. • • • The skulls of 
both animals were preserved. The sectioned teeth of the 
female revealed 24 to 28 growth layers, of the male 13 layers•••• 
Examination of the ovaries revealed five small follicles and one 
(possibly two) corpora albicantia. The stomach of the female 
contained the remains of 1,304 squids and the immature stage of a 
species of Anisakis, a parasitic nematode. 

Kenyon, K. W. 1962a. History of the Steller sea lion at the Pribilof 
Islands, Alaska. J. Mammal. 43:68-75. 

Author's Abstract: "In 1786 the Pribilof Islands probably sup
ported a sea lion population considerably in excess of 15,000 
animals. These bred on two rookeries on St. George Island, one 
on St. Paul Island, and one on Walrus Island. A few may have 
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bred also on Sea Lion Rock. The tval rus Island colony disappeared 
in 1827; between 1867 and 1914 both St. George rookeries were 
exterminated, and the St. Paul rookery was reduced to less than 
150 animals. A measure of protection was given the sea lion in 
1914. By 1960, the population had increased to 5,700-6,700 adults. 
The only breeding ground today on the Pribilofs is on Walrus 
Island, where about 3,000 young were born in 1960. Newborn pups 
were last seen on St. Paul Island in 1957. All extinct rookery 
sites are now regularly used as hauling grounds. Otter Island, 
never a breeding ground, is a regular winter hauling ground. 
Unregulated exploitation and harassment by man probably played an 
important role in the reduction of the Pribilof sea lion herd and 
the shifts in rookery locations. The failure of the Pribilof 
population to approach its aboriginal size and to reoccupy old 
breeding grounds during a 40-year period of moderate exploitation 
is unexplained. Unknown ecological factors are suggested as a 
contributing cause." 

Kenyon, K. w. 1962b. Notes on the phocid seals at Little Diomede 
Island, Alaska. J. Wildl. Manage. 26:380-387. 

Data from Little Diomede Island on spring ( 11 May-14 June 1958) 
hunting methods, effort, and efficiency, and biology of the ringed 
seal, bearded seal, harbor (spotted) seal, and ribbon seal are 
presented. Ringed seal body size · is given for seven males and 
nine females. Shrimp (Pandalus spp.) constituted 90% of the 
individual food items in the 14 ringed seal stomachs examined (7 
males, 6 females, and 1 of unknown sex). 

For bearded seals, body size, pelage, female reproductive tract 
condition, movements, hauling out times, dentition, parasites, 
and spacing are described (4 males and 4 females). Stomachs of 
17 bearded seals were examined; 14 had more than a trace of food. 
Shrimp (Pandalus spp.) were the most frequent food items, but 
rock crab (Hyas coarctatus) comprised the greatest volume. 
Sponges, annelids, other crustaceans, molluscs, and small fish 
,-1ere also found in the stomachs. 

Kenyon, K. W. 1965. Food of harbor seals at Amchitka Island, Alaska. 
J. Mammal. 46:103-104. 

Of 19 harbor seal stomachs examined (7 in 1959 and 12 in 1962), 11 
contained food. Atka mackerel occurred in eight stomachs and 
octopus in four. One adult female's stomach contained 72 freshly 
eaten Atka mackerel (2,755 cc). From the freshness and composition 
of stomach contents and time of collection, it appears that harbor 
seals feed during the day and that they usually feed on one prey 
species each feeding period. 
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Kenyon, K. W. 1969. The sea otter in the eastern Pacific Ocean. u.s. 
Fish Wildl. Serv. N. Am. Fauna No. 68. 352 pp. 

This major work on the biology of the sea otter includes sections 
on systematics, physical characteristics, habitat, general behav
ior, food and feeding behavior, distribution, numbers, reproduc
tion, limiting factors, and captive otters. Otters are generally 
found in rocky areas shallower than 54 m, with abundant benthic 
invertebrate fauna and sheltered feeding and resting areas. Pre
ferred foods of Amchitka Island otters (from stomach and fecal 
analysis, by volume) are: fishes (SO%), molluscs (37%), and 
echinoderms (11 %) • Captive adults require 20-23% of their body 
weight in food per day (about 3,000 Kcal); juveniles need 25-30%. 

Kenyon, K. W. 1972. Aerial surveys of marine mammals in the Bering 
Sea, 6-16 Apri11972. Unpubl. rep., Bur. Sport Fish. \vildl., U.S. 
Fish Wildl. Serv., Seattle. 79 pp. 

Two main areas of abundance, one west of St. Lawrence Island and 
one in central Bristol Bay, were surrounded by areas of low walrus 
abundance. The total population estimate for Pacific walrus is 
156,000 animals. 

Kenyon, K. ~v. 1978a. Walrus. Pages 179-183 in D. Haley, ed. Marine 
mammals of the eastern North Pacific and arctic waters. Pacific 
Search Press, Seattle. 

Walruses feed at depths of 120 to 200 ft, usually on bivalves, and 
are found in the shallow-water areas of the Bering and Chukchi 
seas. The population is increasing and is currently estimated to 
be between 160,000 and 200,000. 

Kenyon, K. W. 1978b. Sea otter. Pages 227-235 in D. Haley, ed. 
Marine mammals of the eastern North Pacific and arctic waters. 
Pacific Search Press, Seattle. 

Adult sea at ters eat 20 to 23% of their body weight per day. 
Invertebrates such as sea urchins, clams, and snails are the main 
foods. In areas of high otter population density, invertebrate 
populations may depleted, and fishes, especially sluggish bottom
fishes, become important food items. In Alaska, sea otters range 
from the Aleutian Islands east to Prince William Sound in the Gulf 
of Alaska. History of various translocations of otters is given. 

Kenyon, K. W. 1981. Sea otter - Enhydra lutris. Pages 209-224 in 
s. H. Ridgway and R. J. Harrison, eds. Handbook of marine mammais;
Vol. 1. Academic Press, London and New York. 

(See Rid~.ray and Harrison 1981.) 
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Kenyon, K. W. and J. G. King, Jr. 1965. Aerial survey of sea otters 
and other marine mammals, Alaska Peninsula and Aleutian Islands, 
19 April to 9 May 1965. Processed rep., Bur. Sport Fish. Wild!., 
u.s. Fish Wild!. Serv., Seattle. 61 pp. 

Authors 1 Abstract: "An aerial survey, 19 April to 9 May 1965, 
yielded information on marine mammals and birds in the Aleutian 
Islands and limited areas along the Alaska Peninsula. A total of.. 
12,687 sea otters was recorded. The presence of sea otters 'in the 
Near Islands, whl~re none was found on a 1959 survey, was confir-med 
by the sighting of 27 there. The 1965 count of sea otters at 
Amchitka Island, \~here 637 were killed in 1962 and 1963, showed a 
decline of 416 ot ters (27%) over a 1959 count. In areas judged to 
be overpopulated in 1959, decreased populations were found (the 
Rat and Delarof Islands). Previously unpopulated or sparsely 
populated areas showed population influx and growth (the Near, 
Andreanof, and Fox Islands, including waters off the S.W. tip of 
the Alaska Peninsula). The estimated total number of sea otters 
in the areas surveyed is about 17,000." 

Incidental observations of sea lions, harbor seals, and walruses 
are included. 

Kenyon, K. W. and D. W. Rice. 1961. Abundance and distribution of 
the Steller sea lion. J. Hammal. 42:223-234. 

Authors 1 Abstract: "Observations of the Steller sea lion, Eume
topias jubata, including hauling-out habits, seasonal movements, 
and aerial surveys in eastern Bering Sea to Bering Strait to and 
including the Aleutian Islands, are presented. Sea lions haul 
out during winter and spring, prior to the breeding season, in 
greater numbers in afternoon hours than in morning hours; few 
haul out during storms. The dearth of animals seen in the water 
during aerial surveys indicates that the great majority are hauled 
out during fair weather in the spring. The Pribilof Islands are 
the northernmost breeding grounds but a number of animals, proba
bly adult and subadult males, migrate north in late summer and 
early fall. As many as 1,000 regularly reach St. Lawrence Island 
and a few reach Bering Strait. These animals move south again 
with the ad vance of ice in the fall but ice does not cause them 
to desert the Pribilof Islands. Certain hauling grounds within 
the breeding range are used seasonally. Aerial surveys of all 
Aleutian Islands and areas near the end of the Alaska Peninsula 
in 1959 and 1960 revealed 98 rookeries and hauling grounds with 
an estimated total of about 100,000 animals. The total world 
population of this species, based on the present report and on 
previously published data, is estimated to be about a quarter of 
a million animals." 
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Kenyon, K. W. and D. L. Spencer. 1960. Sea otter population and 
transplant studies in Alaska, 1959. U.S. Fish Wildl. Serv. Spec. 
Sci. Rep. Wildl. No. 48. 29 PP• 

Sea otters in the western Aleutian Islands were counted from a 
small plane between 19 and 27 May 1959. Boat and shore counts 
were also made for comparison. The actual count for the entire 
area was 9,507, giving an estimated total population of 12,665
19,014. Combined with other counts and estimates, the total 
Alaskan population of sea otters is estimated at 20-30,000. 

Kenyon, K. W. and F. Wilke. 1953. Migration of the northern fur seal, 
Callorhinus ursinus. J. Hammal. 34:86-98. 

Fur seals tagged on the Pribilof Islands were recovered off Japan. 
Six adult males have been seen away from the Pribilofs; they 
presumably winter in the Bering Sea and northern North Pacific. 
Wintering fur seals were most often found in deep water. They 
ate pelagic and demersal fishes and squids that rose to the surface 
at night. No consistent relationship was found between fur seal 
distribution and commercial fishing areas. 

Keyes, M. C. 1968. The nutrition of pinnipeds. Pages 359-395 in 
R. J. B:arrison, R. C. Hubbard, R. s. Peterson, C. E. Rice, and 
R. J. Shusterman, eds. The behavior and physiology of pinnipeds. 
Appleton-Century-Crofts, New York. 

The literature on food habits of selected wild pinnipeds is re
viewed. Alaskan pinnipeds included are: sea lion (7 references 
given), northern fur seal (4 references), walrus ( 1 reference), 
harbor seal (6 references), ringed seal (2 references), ribbon 
seal (1 reference), and bearded seal (2 references). Diets fed to 
pinnipeds in captivity are reviewed. Adult, nonpregnant, non
lactating animals require an average of 6-10% of their body weight 
in food per day for all species. 

Khromovskikh, B. V. 1971. Krazmeshcheniyu i vnutrividovoi organizatsii 
kalanov na Ostrove Mednyi (Distribution and intraspecific relations 
of sea otter on the Medny Island). Tr. VINRO 82 and Izv. TINRO 
80:211-216. In Russian. (Transl. by Transl. Bur., Foreign Lan
guages Div., Uep. Sec. State, Ottawa, Ont., Canada, Fish. Res. 
Board Can. Transl. Ser. No. 2515, 1973, 11 pp.) 

Summer observations from 1965 to 1970 showed that of the 13 sea 
otter groups around Medny Island (Commander Islands) some are 
mixed age and sex groups, some consist only of lactating females 
and pups, and one larger group is an "idle" group, consisting 
primarily of adult males. The idle herd is largest from May to 
July and has grown steadily from 1953 (56 otters) until 1968 (230
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250 otters). The population dropped somewhat in 1969, perhaps due 
to severe winter weather. The maximum density of idle otters 
along the coastal strip was 3 otters per km2. 

Kinder, T. H. and J. D. Schumacher. 1981. Hydrographic structure over 
the continental shelf of the southeastern Bering Sea. Pages 31-52 
in D. W. Hood and J. A. Calder, eds. The eastern Bering Sea she~f: 
oceanography and resources, Vol. 1. Off. Marine Pollutidn Asse.ss:: 
ment, NOAA. Distrib. by Univ. Washington Press, Seattle• . ·

Partial Authors' Abstract: "We synthesize recent work conducted 
over this exceptionally broad (approximately 500 km) shelf which 
generally has only slow mean flow (~ 2 em/sec). Hydrographic 
structure is little influenced by this flow, but rather is formed 
primarily by boundary processes: tidal and wind stirring; buoyancy 
input from insolation, surface cooling, melting, freezing, and 
river runoff; and lateral exchange with the bordering oceanic 
water mass. Three distinct hydrographic domains can be defined 
using vertical structure to supplement temperature and salinity 
criteria. Inshore of the 50 m isobath, the coastal domain is 
vertically homogenous and separated from the adjacent middle domain 
by a narrow (approximately 10 km) front. Between the 50 m and 100 
m isobaths, the middle domain tends toward a strongly. stratified 
two-layered structure, and is separated from the adjacent outer 
domain by a weak front. Between the 100 m isobath and the shelf 
break (approx:llmately 170 m depth), the outer domain has surface 
and bottom mixed layers above and below a stratified interior. 

King, J. E. 1964. Seals of the world. Br. Mus. (Nat. Hist.), London. 
154 pp. 

General life history accounts discuss distribution, physical de
scription, reproduction, food, and population estimates for the 
seals of the world, including all pinnipeds of the Bering Sea. 
Other general sections discuss anatomy, physiology, fossil records, 
and parasites of pinnipeds. 

King, J. G. and C. P. Dau. 1981. Waterfowl and their habitats in the 
eastern Bering Sea. Pages 739-753 in D. W. Hood and J. A. Calder, 
eds. The eastern Bering Sea shelf: oceanography and resources, 
Vol. 2. Off. Marine Pollution Assessment, NOAA. Distrib. by 
Univ. Washington Press, Seattle. 

More than 9 millionwaterfowl of 28 species use Bering Sea habitats 
annually, including the total North American population of six 
species. Distributions of waterfowl at sea, in lagoons, and in 
marshes of the area are not well known. 
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Kleinenberg, S. E. 1957. Ob okhrane morzha (On the protection of 
walrus). Piroda 7: no pages given. In Russian. (Trans!. by 
Trans!. Bur., Foreign Languages Div., Dep. Sec. State, Ottawa, 
Ont.,Canada, Fish. Res. Board Can. Trans!. Ser. 199,6 pp.) 

This popular article describes the general biology of walruses and 
the history of their exploitation. Of 33 former coastal concentra
tion areas on the Chukotsk Peninsula, only three remained in 
1954. In 1956, protective measures were begun, and walrus hunting 
was by license only and solely for native communities. 

Kleinenberg, s. E., V. M. Bel'kovich, and A. V. Yablokov. 1964. 
(Materials on studying the distribution and state of walrus popu
lations in the Soviet Arctic). Pages 38-52 in S. E. Kleinenberg, 
ed. Opredelenie vozrasta promyslovykh lastonigikh i ratsional'noe 
ispol'zovanie morskikh mlekopitayushchikh. Nauka, Moscow. (Trans
lator unknown, in files, NMML, NMFS, NOAA.) 

The history of walrus hunting and population levels is reviewed. 
On 3 August 1960, 3,000 walruses were hauled out at Rudder Spit, 
and more were feeding offshore. At Arakamchechen nothing was 
seen on 16 August 1960, but local hunters said that walruses 
appeared there in September and October. About 5,000 walruses 
were seen at Inchoun on 5 September 1960; most were large males. 
On Vlrangel Island, 18 September 1960, 10-15,000 walruses were 
seen. 

Kleinenberg, s. E., A. v. Yablokov, B. M. Belkovich, and M. N. 
Taresevich. 1964. (Nutrition of the beluga). Pages 235-250 in 
(Beluga (Delphinapterus leucas) - investigations of the species~ 
In Russian. (Trans!. by Israel Program Sci. Trans!., Jerusalem, 
376pp.) 

Food habits of belukhas are summarized for the White, Barents, 
Kara, and Okhotsk seas; the Gulf of Tartary; and the North Atlantic. 
Although the species preyed upon vary by area, season, and year, 
some generalizations are possible. Fishes are the most important 
prey group, especially small, gregarious fishes found in relatively 
shallowwater. In the "far eastern seas," salmonids, herring, 
and navaga were the most important prey in summer. 

Klevesal', G. A. 1964. Opredelehiye tempa rosta i vremeni nastupleniya 
polovy zrebsti nekotorykh lastonogikh (Determination of growth 
rate and time of sexual maturity in pinnipeds). Pages 38-52 in 
S. E. Kleinenberg, ed. Opredelenie vozrasta promyslovykh lasto
nigikh i ratsional'noe ispol'zovanie morskikh mlekopitayushchikh. 
Nauka, Moscow. (Translator unknown, in files, NMML, NMFS, NOAA.) 

:.I 
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Ringed, harbor (spotted?), ribbon, and bearded seals were collected 
in the Sea of Okhotsk in 1960. Based on canine tooth rings, body 
length, and state of reproductive tract, the growth rate, growth 
constant, and age at sexual maturity were calculated. Male and 
female ribbon seals and female harbor seals mature at age 3, and 
male harbor seals mature at age 4 or 5. Some male ringed seals 
mature at age 4, some females mature at age 5, and most are mature 
by age 7. Bearded seal teeth were very worn and could" not ~ 
used for aging, but, from changes in baculum size with age, it 
was determined that males mature sexually at age 7. 

Klinkhart, E. G. 1966. The beluga whale in Alaska. Fed. Aid Wildl. 
Rest. Proj. Rep., Vol. VII: Proj. W-6-R and W-14-R, Alaska Dep. 
Fish and Game, Juneau. 11 pp. 

Some of the belukhas that winter in the Bering Sea summer in the 
western Canadian Arctic, some summer in the eastern Siberian 
Arctic, and the rest summer along the coast of Alaska in shallow 
bays and estuaries. A separate population lives in Cook Inlet 
(Gulf of Alaska). The number of belukha whales in Alaska is un
known. Little is known of population dynamics of Alaskan belukhas, 
but they are probably not very different from the better-studied 
Canadian belukhas. In Alaska in the summer, belukhas eat five 
species of salmon, smelt, flounder, sole, sculpin, blenny, lamprey, 
and two types of shrimps and mussels. Nothing is known of their 
winter diet in Alaska. 

Klumov, S. K. 1956. (Some results of the expedition to the Bering 
Sea and the Kuril Islands). (Bull. Acad. Sci. USSR)5: 33-37. In 
Russian. (Transl. by K. Coyle, Univ. Alaska, Fairbanks, 1982, 9 
pp.) 

The multidisciplinary expedition lasted from the end of April to 
the beginning of November 1955 and included hydrologists, geolo
gists, meteorologists, and zoologists. Its goals were to conduct 
a hydrographic survey of the Kuril Islands area and Bering Sea, 
and to map distributions of "far eastern dolphins," sea lion 
haulouts, whales, sea otters, and fur seals. A general review of 
the expedition is given. 

Klumov, s. K. 1961. (Plankton and the diet of baleen whales (Mystaco
ceti)). Tr. Inst. Okeanol. 51:142-156. In Russian. (Trans!. by 
K. Coyle, Univ. Alaska, Fairbanks, 1982, 21 pp.) 

Partial Author's Conclusions: "1) The feeding (edible) biomass 
of zooplankton for baleen whales (plankton eaters) can be consid
ered to exceed 1500-2000 mg/m3. 
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2) The amount of food required per day by the fin whale or the 
humpback whale of mean harvest size, in all probability, varies 
from 1-1.5 ton during the summer feeding period. 

3) In order to obtain enough food, the whales need a high 
concentration of edible plankton. • • • " 

Klumov, S. K. 1963. Pitaniye i gel'mintofauna usatykh kitov 
(mystacoceti) v osnovnykh promyslovykh rayonakh mirovogo okeana 
(Food and helminth fauna of whalebone whales (Mystacoceti) in the 
main whaling regions of the world oceans). Pages 94-194, 237 in 
Biologisheskiye Issledovaniya Morey, Vol. 71, Tr. Inst. Okeanol~ 
Moscow, 1963. In Russian. (Transl. by Trans!. Bur., Dep. Sec. 
State, Ottawa, Ont., Canada, Fish. Res. Board Can. Transl. Ser. 
No. 589, 1965, 21 pp.) 

General tables of foods found in stomachs of mysticetes in the 
Antarctic, North Pacific, and North Atlantic are given. The 
whales included are: right, blue, fin, sei, minke, humpback, and 
gray. Only a partial translation was seen. 

Konishi, R. and M. Saito. 1974. The relationship between ice and 
weather conditions in the eastern Bering Sea. Pages 425-450 in D. 
W. Hood and E. J. Kelley, eds. Oceanography of the Bering Sea 
with emphasis on renewable resources. Occas. Publ. No.2, Inst. 
Mar. Sci., Univ. Alaska, Fairbanks. 

Authors' Abstract: "Results of a 12-year study (during 1960-71) 
show that ice in the Bering Sea is influenced by changes occurring 
in weather conditions and sea currents in cycles of two years. 
Conversely, the distribution of ice exerts an influence on the 
course of atmospheric pressure and temperature, which were noted 
to follow a similar cyclic pattern. 

The drift ice in 1971 was positioned farther south than in usual 
years and remained in the waters west of the Pribilof Islands 
until 10 June, an anomaly attributable to unusually persistent 
northerly winds during March to May. In contrast to this in 1967, 
there was a predominance of winds from the south in May, and the 
ice disappeared earlier than in usual years. 

A stagnant weak front and weak low frequently exist along the ice 
edge. Low pressure flowing northward into the Bering Sea from 
south of the Aleutian Islands becomes stationary in the vicinity 
of drift ice and dissipates. On the other hand, a front moving 
southward with accompanying low pressure gains in force over the 
warm sea surface in the vicinity of the ice edge. As a result, a 
stagnant frontal zone is always found at the southern edge of the 
sea ice, and the low is seen to move along the frontal zone. 
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Moreover, the occ:luding low will at times move westward. In this 
way, sea ice I'lay also have the effect of blocking low pressure." 

Kosygin, G. M. 1966.. Nekotorye materialy po pitaniyu lakhtaka v 
Beringovom More v vesenne-letnii period (Certain materials in the 
feeding of the be!arded seal in the Bering Sea during the spring
summer period). Izv. TINRO 58:153-157. In Russian. (Transl. by 
U.s. Fish Wildl. Serv. Bur. Cammer. Fish., Seattle, 1966. 

-~ 

Pages 
78-82 in K. I. Panin, ed. Soviet research on marine mammals --..of 
the FarEast.) 

Seventy-five bearded seals were collected in the northeastern 
Bering Sea from llfarch through July 1963. Thirty-seven stomachs 
contained food, and diet was analyzed by frequency and proportional 
weight. Variations in diet did not depend on sex or age. Main 
food i terns included decapods, gastropods, and polychaetes; fishes 
were taken in small numbers. During this season, diets of bearded 
seals in the Ber:ing Sea appear to be very similar to those of 
bearded seals in the Sea of Okhotsk, where much more work has 
been done. 

Kosygin, G. M. 1971. Pi taniye lakhtaka Erignathus barbat\lS nauticus 
(Pallas) v Beringovom More v vesenny-letniy period (Food of the 
bearded seal, Erignathus barbatus nauticus (Pallas), of the 
Bering Sea in thE~ spring-summer period). Izv. TINRO 75:144-151. 
In Russian. (Transl. by Transl. Bur., Dep. Sec. State, Ottawa, 
Ont., Canada, Fish. Mar. Serv. Transl. Ser. No. 3747, 16 pp.) 

From March through June 1963-65, 565 bearded seals were collected 
in the Bering S1ea and their stomach contents analyzed. The 
distribution and kill of seals is mapped. Of the 565 stomachs, 
152 contained food. Methods of analysis are not discussed, but 
figures for composition of diet seem to be based on percent fre
quency. Crustaceans, primarily snow crab and visored shrimp, 
were the main food items. Gastropods and octopus were also impor
tant. Sponges, annelids, nematodes, pogonophorans, and fishes 
were found in some of the stomachs. 

Kosygin, G. M. 1975.. K raspredeleniiu i migratsiiam lastonogikh 
Beringova i Chukotskogo Horei (On the distribution and migration 
of pinnipedia in the Bering and Chukchi seas). Pages 115-117 in 
Biologicheskii resursy morei dal'nego vostoka, TINRO, Vladivosto~ 
In Russian. (Translator unknown, in files, NMML, NMFS, NOAA.) 

In May and June 1973, dense concentrations of ribbon seals were 
seen east and southeast of Cape Navarin, 30 to 200 miles from 
shore. In 1972, large numbers of harbor (spotted?) seal adults 
and pups were seEm in Karaginskii Gulf. In September 1973, male 
walruses hauled out on the drifting ice of the Chukchi Sea 

_ 
-, 
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(Cape Serdtse-Kamen to Cape Shmidt). At Rudder Spit (Anadyr 
Gulf) on 9 July 1973, 5,000 walruses were hauled out; by 19 
September 1973, only 1,500 to 2,000 walruses were there. Passive 
migration of walruses on drifting ice is documented. In June 
1973, thousands of ringed seals were seen on the ice of Kresta Bay 
(Anadyr Gulf). 

Kosygin, G. M. and V. N. Popov. 1972. (On the localization of stocks 
of bearded seals). Pages 38-40 in (5th All-Union Conf. Studies 
Harine Mammals, Part 1). Makhachkala. Akad. Nauk SSSR. In 
Russian. (Transl. by F. H. Fay, Univ. Alaska, Fairbanks, 2 pp.) 

Analysis of the ecology, anatomy, and parasitology of bearded 
seals from the Bering Sea (52 animals) and the Sea of Ol~hotsk 

(180 animals) indicates that there are three separate stocks. 
The animals from the Bering Sea population are larger than those 
from the two Okhotsk populations. Okhotsk Sea population estimates 
(from aerial surveys) are 180,000 for the northern group and 
40,000 for the southern group. 

Kosygin, G. M., A. E. Kuzin, and V. A. Petrova. 1975. Larga Kuril '
skikh Ostrovov (The larga of the Kuril Islands). Pages 149-151 
in (6th All-Union Conf. Studies Marine Mammals). Akad. Nauk 
SSSR. In Russian. (Transl. by F. H~ Fay, Univ. Alaska, Fairbanks, 
3 pp.) 

Data from TINRO expeditions from 1962 through 1974 are given, 
including body length; axillary girth; body and heart weights; 
skull, blood, and meristic characters; pupping times (March to 
April); molt times (April to August); and distribution. The 
population in the islands is estimated at approximately 3,500 
seals. The author hypothesizes that the Kurile Island largas 
are a discrete population. 

Krogman, B. D., 1:1. \-7. Braham, R. M. Sonntag, and R. G. Punsly. 1979. 
Early spring distribution, density, and abundance of the Pacific 
walrus (Odobenus rosmarus) in 1976. Unpubl. final rep., sub
contract R 7120804, Res. Unit 14, Environmental Assessment of the 
Alaskan Continental Shelf. Outer Continental Shelf Environmental 
Assessment Program, Boulder, Colo. 47 pp. 

Cooperative aerial surveys (NMFS, ADF&G, USSR) were conducted in 
the ice-covered portion of the Bering Sea from March to June 
1976. Most walruses were found in the St. Lawrence Island area, 
mainly to the west of the island, but also some to the southwest 
and north. Some were also found south to the ice edge and in 
Bristol Bay. Very few were seen in the Gulf of Anadyr, Norton 
Sound, or north of Nunivak Island. An historical overview of 
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walrus population levels is included. The walrus population is 
estimated to be 209,000 and close to the pre-exploitation level. 

Krylov, V.I. 1965. Opredelenie vozrasta, temp rosta i analiz vozrast
noi struktury pobek Tikhookeanskogo morzha (Determination of age, 
rate of growth and analysis of the age structure of the Pacific 
walrus catch). Pages 201-210 in Morskie Mlekopitayushchie • .Akad. 
Nauk, Moscow. In Russian. Tfransl. by Transl. Bur., Fa'reign 
Languages Div., Dep. Sec. State, Ottawa, Ont., Canada, Fish. ·RE!S. 
Board Can. Transl. Ser. No. 1004, 1968, 8 pp.) 

Layers of dentine and cementum of walrus teeth were found to pro
vide a clear measure of age. Using this me1:hod, 776 walruses 
were aged. The average age of walruses taken in 1960 and 1961 
was 14 years, and 13% of the adult females were pregnant. The 
annual increase in the population was calculated to be 6.3%. 

Krylov, V. I. 1962. Tempy razmnozheniya Tikookeanskogo morzha (Rate 
of reproduction of the Pacific walrus). Zool. Zh. 41(1):116-120. 
In Russian. (Transl. by F. H. Fay, Univ. Alaska, Fairbanks, 12 
pp.) 

Data were gathered from hunting ships in spring and summer 1960 
near Bering Strait and in July and October 1960 near H'rangel 
Island. A total of 600 walruses (including 344 females) was 
examined. From the size of the fetuses, it appears that pupping 
begins in April and is largely finished by June. The fetal sex 
ratio is 48.8 male:51.2 female. 

Krylov, V. I. 1966a. (Age and sex structure of Pacific walrus herds 
on ice and shore hauling grounds). Izv. TINRO 58:97-103. In 
Russian. (Translator unknown, in files, NMML, NMFS, NOAA.) 

Partial Author's Conclusions: "The density of walruses on ice 
hauling grounds is unequal (from 1.2 to 10 m2) and depends on 
the composition of the surface of the ice floe, the age and sex 
structure of the hauling grounds. The smallest area for one 
walrus is reached in those concentrations where there are cows 
with young; the largest--in the mixed hauling grounds with uneven 
ice surfaces and the presence of ice ridges •••• 

Males only haul out on Rudderskii and Inchounskii haul sites. In 
the Rudderskii herd haul sites, sexually mature individuals make 
up 62.5%, sexually immature--37 .5%. On the Inchounskii 
rookery the percentage of immature males is about 10%. 

On the ice in the region of Wrangel the age structure of isolated 
male hauling grounds is the same as on coastal haul areas, but 
young of 4-5 years haul out more on the ice than on the shore." 
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Krylov, V. I. 1966b. 0 polovom sozrevanii samok Tikhokeanskogo 
morzha (The sexual maturity of Pacific walrus females). Zool. 
Zh. 45:919-927. In Russian. (Transl. by Transl. Bur., Foreign 
Languages Div., Dep. Sec. State, Ottawa, Ont., Canada, Fish. Res. 
Board Can. Transl. Ser. 800, 1966, 28pp.) 

Between March and September 1960-63, 234 female walruses were 
collected and aged (by cementum rings in their teeth) and their 
reproductive tracts examined. Fifty pairs of ovaries were examined 
microscopically. Female walruses 0-4 years of age are juveniles. 
At 5 years of age, some females may begin to ovulate, but no 
pregnancies were found. Two of six 6-year-olds were pregnant for 
the first time, as were five of seven 7-year-olds. Apparently 
walruses are post-reproductive at age 23. 

Krylov, V. I. 1969. Sroki sparivaniya i shchenki Tikhookeanskogo 
morzha (Mating and whelping periods of the Pacific walrus). Pages 
27 5-285 in Morskie Mlekopitayushchie. Akad. Nauk, Moscow. In 
Russian.-(Transl. by Trans!. Bur., Foreign Languages Div., Dep. 
Sec. State, Ottawa, Ont., Canada, Fish. Res. Board Can. Transl. 
Ser. No. 1487, 1970, 23 pp.) 

Walruses were collected during their reproductive period, early 
Harch to mid-June 1960 and 1962. Reproductive tracts were exam
ined for mature follicles and sperm, presence and size of fetus, 
and general uterine condition of post-partum females. From this 
examination it appears that the whelping period begins in the 
third week of April and ends the last week of May, with a peak 
from 10 to 20 May. Mating is from early May to early June. 

Krylov, v. I. 1971. (The feeding of the Pacific walrus). Pages 110
116 in K. K. Chapskii and E. S. Mil 'chenko, eds. (Research on 
marine mammals). AtlantNIRO 39. In Russian. (Transl. by Transl. 
Bur., Multilingual Serv. Div., Dep. Sec. State, Ottawa, Ont., 
Canada, Fish. Mar. Transl. Serv. Transl. Ser. No. 3185, 1974, 14 
pp.) 

Partial Author's Conclusions: "The main food objects of the 
Pacific walrus are bivalve molluscs of the family Astartidae, 
Macoma, Nucula and Hactra, as well as gastropods of the family 
Trochidae. • • • 

Among the crustaceans most frequently eaten by the Pacific walruses 
are representatives of the orders Amphipoda and Decapoda. However, 
crustaceans play an insignificant role in the feeding of the 
walrus, since they occur in very small numbers in the food pellet. 

Fishes (Arctic cod, blenny) are very rarely consumed by walruses 
and, apparently, only in the absence of the basic food. 
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A selectivity towards the food is noted in the walrus in relation 
to its sex and age •• 

Kuz'min, A. A. No date. Kratkaya informatiya o sbore biologicheskovo 
materiala po serym kitam Chukotki i sezon 1979 goda (Brief infor
mation about the collection of biological material on the gray 
whale of the Chukotsk Peninsula, 1979 season). In Russian.": ,.. 
No pub!. data. (Trans!. by A. Y. Rappel, NMML, NMFS, NOAA, 1980.) 

A total of 57 gray whales was taken by three villages on the 
Chukotsk Peninsula in 1979; 65% were female and 35% were male. 
Females averaged 11.9 m in length (range: 8.2 to 13.8 m), and 
males averaged 11.5 m in length (range: 9.8 to 13.9 m). Of the 
females, 87% were sexually mature, based on the condition of the 
ovary and uterus. Of the males, 50% were sexually mature, based 
on testes weight and size. 

Kuz'min, A. A. and A. A. Berzin. 1975. Raspredelenie i souremennoe 
sostoianie chislennosti i serykh kotov v dal'nevostochnykh moriakh 
(Distribution and current numbers of right and gray whales in the 
Far East seas). Pages 121-122 in Biologicheskie resursy morei 
dal'nego vostoka, TINRO, Vladivostok. In Russian. (Trans!. 
available from Languages Serv. Branch, Off. Int. Fish., NMFS, 
NOAA, Washington, D.C., 1976, 2 pp.) 

From August to October 1974, researchers cruised the Okhotsk, 
Bering, and Chukchi seas. Bowheads (adults and calves) were found 
near the Shantar Islands in the Sea of Okhotsk. Pacific right 
whales were seen in the northeastern Sea of Okhotsk, Bering Strait 
(2 whales), and southern Chukchi Sea (3 whales). One gray whale 
was seen in the Sea of Okhotsk in 1974 and four were seen in 1967. 
The number of gray whales in the Soviet part of the Bering Sea was 
estimated at 1,800 to 2,000 whales. All whales were found in 
areas with surface salinity of less than 30%. 

Laevastu, T. and F. Favorite. 1977. Preliminary report on Dynamical 
Numerical Marine Ecosystem Model (DYNUMES II) for eastern Bering 
Sea. Processed rep., NWAFC, NMFS, NOAA. 81 pp. 

Authors' Abstract: "A second generation, four-dimensional Dynamic 
Numerical Marine Ecosystem model (DYNUMES II) has been programmed 
for the eastern Bering Sea. This model serves a number of pur
poses: for diagnostic evaluation of marine resources, for prog
nostic studies of the effects of exploitation, and for quantitative 
determination of the effects of offshore oil development. 

The logic and outline of the model is given together with formulas 
and computation procedures used. A brief summary of the sensi
tivity of the model to input variability is also presented. Values 
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for essential parameters and coefficients are given in tabular 
form. 

Selected outputs of the trophodynamics and time changes of abun
dance and distribution of major species and groups of species are 
presented, both to demonstrate the capability of the model, and to 
present conditions and processes of the marine ecosystem in the 
eastern Bering Sea that are of concern to oil developments. 

The model shows that the patchy distribution of many species is 
caused mainly by space and time variability in feeding. The marine 
ecosystem is rather unstable and most species have long-period 
fluctuations in abundance. It appears that it will be difficult, 
if not impossible, to distinguish between any local, small-scale 
disturbances and fluctuations that may be caused by oil develop
ments and naturally occurring fluctuations in the ecosystem. Any 
small-scale (<SO km) disturbance in the marine ecosystem, caused 
e.g. by oil development, is relatively rapidly smoothed out due 
to the dynamics of the ecosystem. 

The ecosystem internal consumption (predation and cannibalism) is 
high, resulting in a high annual turnover rate of most biomasses 
(0.86). The most sensitive part of the ecosystem is near the 
coastal boundaries (e.g., shallow water and beaches)." 

Laevastu, T. and F. Favorite. 1978. Numerical evaluation of marine 
ecosys terns, Part 2. Dynamical Numerical Marine Ecosys tern Model 
(DYNUHES III) for evaluation of fishery resources. Processed 
rep., NWAFC, NMFS, NOAA. 29 pp. 

Authors' Abstract: "A method of numerical dynamical deterministic 
reproduction of a marine ecosystem on applications to fisheries 
problems is presented. Although such simulations are location 
dependent--i.e. greatly determined by the nature of the specific 
ecosystem components present in the region and by the availability 
of local research and survey results as well as by the intensity 
and nature of the exploitation of marine resources by man in the 
given region--the method gives a general basic framework of one 
type of marine ecosystem simulation model. Objectives, principles, 
and major computational formalas of the model, which has been 
applied by NWAFC to the eastern Bering Sea and the area around 
Kodiak Island in the Gulf of Alaska, are also presented. More 
detailed discussions on the input of local knowledge, other speci
fic data and their validity, results of model applications, and 
the computer program documentation are available in NWAFC Processed 
Reports." 

Laevastu, T., P. Livingston, and K. Niggol. 1980. Marine mammals in 
fisheries ecosystem in the eastern Bering Sea and in the north
eastern Pacific Ocean. Part 2. Consumption of fish and other 
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marine biota by mammals in the eastern Bering Sea and Aleutian 
region. Processed rep., NWAFC, NMFS, NOAA. 13 pp. 

Authors' Abstract: "The total consumption of finfish by marine 
mammals in the eastern Bering Sea and in the Aleutian region is 
about 3 million tonnes annually, of which about two-thirds are 
commercial species. The total consumption of fish by marine 
mammals is about twice the present catch by domestic and fpreign ".-. ,_ 
fisheries. 

The greatest fish consumers are pinnipeds, followed by toothed and 
sperm whale groups, the latter consuming mainly offshore squid and 
fish resources. 

The effect of marine mammal predation on fishery resources can be 
demonstrated theoretically, but empirical proof is lacking. The 
effect of fishing (i.e. competition of f :ishermen with marine 
mammals for a common resource) on marine mammals can be neither 
demonstrated theoretically nor empirically until causes of fluc
tuations in marine mammal abundance can be quantified, and the 
magnitude and periods of "natural fluctuations" of different 
fishery resources are investigated." 
Partial Authors' Introduction: ". • • This report summarizes the 
results of computations of consumption by marine mammal groups in 
the eastern Bering Sea and Aleutian region, using the PROBUB 80-1 
model. • • • " 

Lander, R. H. 1979. Role of land and ocean mortality in yield of 
male Alaskan fur seal, Callorhinus ursinus. Fish. Bull. 77:311
314. 

The mean survival of male Alaskan fur seals: on St. Paul Island 
(Pribilofs) as pups on land is estimated to average 87% (range: 
78-95%). For their first 20 months at sea, the mean survival is 
estimated at 40% (18-49%). Annual pup production and the at-sea 
survival rate explain 82% of the annual variation in the estimated 
abundance at 3 years of age (as indexed by the kill). Although a 
good survival estimate on land is statistically significantly 
associated with a good survival estimate at sea, mortality at sea 
contributes greatly to fluctuations in estimated abundance of 
different year classes. 

Lander, R. H. and H. Kajimura. 1976. Status of northern fur seals. 
Rep. to FAO Advisory Comm. Mar. Resour. Res., ACMRR/MM/SC/34. 
50 pp. 

This paper reviews literature on the five major breeding popula
tions of northern fur seals: Pribilof Islands, Commander Islands, 
Robbin Islands, Kuril Islands, and San Miguel Islands. The popu
lation of the Pribilofs is given as 1,300,000 and that of the 
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Commanders as 265,000. Reproductive, natural mortality, and har
vesting rates and the results of tagging and migration studies 
are discussed. Fur seals feeding over the continental shelf feed 
mostly on fishes; in areas beyond the shelf, they feed mostly on 
squids. 

Larkins, H. A. 1980. Report of the workshop on ecosystem simulation 
models and their applications to fishery management. Final rep., 
N\-lAFC, NMFS, NOAA. 26 pp. 

Partial \-lorkshop Recommendations: "The general consensus of the 
workshop participants is that methods which take into considera
tion to the best of our ability and knowledge, the entire array 
of plant and animal interactions in the ecosystem would provide 
the soundest (in both the technical and legal sense) fishery 
management regime. The consensus also is that the use of mathe
matical models for all or part of the marine ecosystem is an 
important and appropriate analytic approach to many of the problems 
and questions which must be considered in management and planning. 

Laws, R. M. 1959. Accelerated growth in seals, with special reference 
to the Phocidae. Norsk Hvalfangst-Tid. 9:425-452. 

Partial Author's Surmnary: "Mass growth curves for body length can 
be drawn for a number of Pinniped species, using ages determined 
from tooth rings. 

For comparative purposes the post-natal growth rate may be shown 
as the yearly percentage length increment. The Phocidae show 
precocious accelerated growth in a series corresponding to the 
progress of anatomical specialisation, and increasing adult size. 

Accelerated growth leads to sexual precocity in both sexes, the 
average age at sexual maturity in the female advancing from six 
years in some species of Phocidae to two years or less in some of 
the Lobodontinae and Cystiphorinae. In the female this is related 
to the attainment of sexual maturity at about 87 per cent of the 
final or asymptotic length, and with accelerated growth this 
level is reached at an earlier age." 

Laws, R. M. 1977. Seals and whales of the southern ocean. Philos. 
Trans. Roy. Soc. Lond., Ser. B, 279:81-96. 

Partial Author's Abstract: • Estimates of abundance, bio
masses and food requirements are given for the seals and large 
whales. The original numbers of whales in the Antarctic were far 
greater than in other oceans, but the stocks have been severely 
reduced by whaling. This may have increased the availability of 
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krill to other consumers by as much as 150 million tonnes annually. 
Increased growth rates, earlier maturity and higher pregnancy 
rates have been demonstrated for baleen whale species, and earlier 
maturity for the crabeater seal. While it has not been possible 
to demonstrate increases in the populations of any of these spe
cies, the stocks of fur seals and penguins have been monitored 
and show significant population increases. A key question is 
whether the original balance of this ecosystem can be reia:ined ; ,.,_ 
with appropriate management." 

Lear, W. H. and 0. Christenson. 1975. By-catches of harbour porpoise 
(Phocoena phocoena) in salmon driftnets at West Greenland in 1972. 
J. Fish. Res. Board Can. 32:1223-1228. 

Authors' Abstract: "On the basis of catch-per-unit-effort of 
harbour porpoises (Phocoena phocoena) by commercial vessels, an 
estimate was obtained of the number of porpoises killed by the 
non-Greenlandic vessels fishing for salmon at West Greenland. 
During 1972 the estimated kill was 1500. The distribution of 
porpoises based on catches by commercial and research vessels is 
also discussed." 

Leatherwood, S. and R. R. Reeves. 1978. Porpoises and dolphins. Pages 
97-111 in D. Haley, ed. Marine mammals of eastern North Pacific 
and arctic waters. Pacific Search Press, Seattle. 

Harbor porpoises occur in the Gulf of Alaska and along the coast 
of the eastern Bering Sea and eat primarily small fishes, espe
cially herring, and squids. Dall' s porpoises occur north to the 
Bering Strait in summer but are usually found in deep water, 
where they feed at night on animals of the deep scattering layers 
such as hake, lanternfishes, and squids. 

Lensink, C. J. 1960. Status and distribution of sea otters in Alaska. 
J. Mammal. 41:172-182. 

Historical exploitation of sea otters is reviewed from the Eering 
Expedition of 1742 to the establishment of the Aleutian Islands 
National Refuge in 1913. In 1936, the Murie Expedition located 
nearly all the population centers now known to exist. U.s. Fish 
and Wildlife Service and Purdue University studies from 1954-57 
are summarized. Rates of population growth are hypothesized from 
census data. The Amchitka Island population is thought to be at 
"saturation point" because of a lower percent age of pups in the 
population and changes in social structure and feeding habits. 
The author predicts rapid population expansion from Andreanof 
Island eastward. 
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Lensink, C. J. 1961. Status report: beluga studies. Unpubl. ms., 
Div. Biol. Res., Alaska Dep. Fish and Game, Juneau. 20 pp. 

Belukha studies begun in 1954 were continued through 1960. In 
1960, 20 whales were collected and 46 were tagged in the Bristol 
Bay area. Belukhas are common in summer from Bristol Bay to 
Barrow, especially in large-river estuaries. In the Kvichak River, 
belukhas first eat smelt in mid-May, then eat salmon fingerlings 
as they begin seaward migration in late May. The peak of calving 
in Bristol Bay is mid-June. Females are sexually mature at 3 to 4 
years of age, males at 4 to 5 years. Of the 46 animals tagged, 
one was caught and one was sighted shortly after tagging, both in 
the same area. 

Lensink, C. J. 1962. The history and status of sea otters in Alaska. 
Ph.D. thesis, Purdue Univ. 188 pp. 

Partial Author's Abstract: Sea urchins, mussels or other 
mollusks, crabs and fish appear to be the most important food 
items in that order for the Aleutian area, but may vary in other 
habitats. The relative importance of particular food items may 
also vary with the individual sea otter's age. 

Sea otters were observed at Amchi tka Island (Aleutian Islands) 
from 1954 through 1956, and boat and aerial surveys were made from 
1957 through 1959. Chapters on exploitation, population recovery, 
habitat, reproduction, and mortality are included. 

Lentfer, J. W. 1969. Polar bear tagging in Alaska, 1968. Polar 
Record 14:459-462. 

Ten polar bears were tagged in the Bering Straits area in 1968. 
An additional 130 bears were tagged in the Cape Lisburne and 
Barrow areas that year. Three bears tagged in 1967 were recovered. 

Lent fer, J. W. 1972. The effects of ocean currents and ice movements 
on polar bear activity. Fed. Aid Wildl. Restoration Final Rep., 
Proj. W-17-2 and W-17-3, Job 5.2R, Alaska Dep. Fish and Game, 
Juneau. 11 PP• 

Author's Sununary: "Polar bears are more numerous in the drifting 
pack ice zone of the north polar basin than in the shore fast 
ice or polar pack ice; probably because of the presence of more 
leads and seals in the drifting pack ice. Bears are more numerous 
along the coast of Alaska in years when winds bring heavy ice to 
the coast earlier than usual in the fall. There is evidence 
that long term warming and cooling trends occur in the Arctic; 
these probably affect polar bear distribution and numbers. Ice 
drift could perhaps tend to isolate groups of bears north and 
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west of Alaska, or it could tend to cause mixing of animals from 
the two areas, depending on the pattern of travel by individual 
animals. Ice movements should be considered when assessing polar 
bear distribution and population data on a long term basis." 

Lentfer, J. W. 1973. Polar bear report. Fed. Aid Wildl. Restoration 
Proj. Progress Rep., Vol. XIV: Proj. W-17-4 and W-17-5, Jobf; ·s.lR";.. ,. 
and 5.3-S.SR, Alaska Dep. Fish and Game, Juneau. 24 pp. 

Partial Author's Summary: "The Alaska Department of Fish and 
Game tagged 96 polar bears in the Point Barrow area, and the u.s. 
Fish and Wildlife Service tagged 59 bears in the Cape Lisburne 
area. Of 357 tags applied prior to 1972, 63 have been recovered 
nine months to five years after being applied. Tag returns 
indicate that bears marked in the Point Barrow area tend to return 
to that area more commonly than to move to other areas. 

The Alaska polar bear harvest for July 1, 1971 through June 30, 
1972 was 265. Natives, most with the aid of snowmachines, took 
75 percent, and trophy hunters, most with the aid of aircraft, 
took 25 percent of the harvest. The harvest was 80 percent males. 

A total of 10 bears have been tagged in the Bering Strait region, 
all the rest are from farther north~ 

Lentfer, J. W. 1974. Discreteness of Alaskan polar bear populations. 
Pages 323-329 in Proc. 11th Int. Congr. Game Biol., Stockholm, 
Sept. 3-7, 197 .5:"'" 

Partial Author's Abstract: Since 1967, 512 polar bears 
have been marked. Recovery of 69 animals nine months to 
five years after marking indicates that animals north of Alaska 
tend to return to that area more commonly than to move to other 
areas. The average distance of recovery from tagging sites is 
greater for males than for females. In some cases bears travel 
against the direction of prevailing ice drift and maintain their 
position relative to the land. Bears to the west of Alaska have 
larger skulls and bodies than bears to the north of Alaska. • •• 
Recoveries of marked animals, differences in body and skull sizes, 
and differences in mercury levels thus indicate that bears to the 
west of Alaska and bears to the north of Alaska occur as partially 
discrete geographically isolated populations with only a limited 
amount of movement between them. • • • Ice movements and return 
of females to maternal denning areas may help maintain discrete 
populations. • • • " 

http:5.3-S.SR
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Lentfer, J. W. 1978. Polar bear. Pages 219-225 in D. Haley, ed. 
Marine mammals of eastern North Pacific and arctic waters. Pacific 
Search Press, Seattle, Wash. 

Polar bears eat primarily ringed seals and some bearded seals. 
Polar bears occur as far south as St. Lawrence Island but are 
mainly concentrated farther north. Exploitation and conservation 
measures are reviewed. 

Lentfer, J. W., R. J. Hensel, J. R. Gilbert, and F. E. Sorenson. 1980. 
Population characteristics of Alaskan polar bears. Pages 109-116 
in C. J. Martinka and K. L. McArthur, eds. Bears--their biology 
and management. Bear lHol. Assoc. Conf. Ser. No. 3, U.S. Gov. 
Printing Off., Washington, D.C. 

Authors' Abstract: "A mark-recapture study of Alaskan polar bears 
(Ursus maritimus) was conducted between 1967 and 1976. Of 809 
bears tagged, 147 were recaptured one or more times or killed by 
hunters. Three-year-old males and 6- and 7-year-old females were 
underrepresented in the captured sample. Analyses of cohort age 
composition over time indicated male (age 6+) and female (age 8+) 
annual survival rate of 0.84. Average litter size was 1.63 and 
breeding interval was 3.6 years. The age of first· successful 
breeding for females was 5.4 years. For adult females, the average 
number of young per year was 0.45. "'With these fecundity estimates, 
the annual juvenile survival rate of 0.97 calculated from cohort 
data is that which is required to maintain population size." 

Leslie, P. H. 1945. On the use of matrices in certain population 
mathematics. Biometrika 33:183-212. 

Details are given of the use of matrices for deriving age distri
bution of survivors and descendents over time of a given popula
tion with specific fertility and mortality rates. Derivation and 
properties of the basic matrix are given, as well as transforma
tions and special cases. 

Littlefield, !1. P. 1977. Recommended decision to the Secretaries of 
Commerce and the Interior in the matter of the request of the 
State of Alaska to waive the moratorium on nine species of marine 
mammals and allow the state to resume management. MMPA Docket No. 
1i7ASH 76-1, Hearing Div., Off. Hearings and Appeals, u.s. Dep. 
Inter., Arlington, Va. 150 pp. 

Population level estimates, OSY figures, and proposed allowable 
harvest levels are given. Total estimated Alaskan population 
levels are: polar bear - 5, 700; sea otter - 100 to 140 ,000; 
northern sea lion- 214,000; belukha- 9,500; harbor seal- 270,000; 
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spotted seal - 200 to 250,000; ringed seal - 1 to 1.5 million; 
ribbon seal - 90 to 100,000; and bearded seal - 300 to 400,000. 

Ljungblad, D. K. 1981. Aerial surveys of endangered whales in the 
Beaufort Sea, Chukchi Sea, and northern Bering Sea. Nav. Ocean 
Syst. Cent. Tech. Doc. No. 449. 302 pp. 

'i , .. ~· 

Author's Abstract: "Aerial surveys and acoustic recordings of 
bowhead whales and other marine mammals were made from 17 Apri:l·"to 
4 November 1980 in the Beaufort, Chukchi, and Bering Seas. The 
spring and fall migrations past the lease areas were monitored 
closely to determine whale distribution. Ice conditions, which 
are fully discussed, radically changed the migration pattern from 
that of the 1979 season. Unusual and distinctively marked whales 
were noted during the spring and fall migrations, and a stranding 
was investigated. The 1979 acoustic recordings have been analyzed 
and are provided :i.n an appendix." 

Lockyer, C. 1976a. Estimates of growth and energy budget for the sperm 
whale, Physeter catodon. Rep. to FAO Advisory Comm. Mar. Resour. 
Res., ACMR.R/MM/SC/38. 33 pp. 

Partial Author's Summary: "Gestation of the sperm whale foetus 
has been estimated to take between 14-1/2 and 16-1/2 months. The 
birth length and weight average 405cm and 1 054Kg. The 
calf appears to suckle for up to two years before being weaned, 
by which time it :i.s 6.70m in length and weighs about 2 800Kg •••• 
The metabolic rates for sperm whales of sizes between 10 and 50 t, 
range as follows: 

1) basal (6.4 x 104-2.2 x 105)Kcal/day; 

2) resting (7.8 x 104 - 2.7 x 105)Kcal/day; 

3) active (6.4 x 105 - 2.2 x 106)Kcal/day. 

these rates have a linear logarithmic relationship with body 
weight. • • • 

The main food of sperm whales is established as a molluscan (chiefly 
squid) diet of calorific value 800Kcal/Kg. The food consumption 
rate averages about 3% body weight in animals up to 15t. In larger 
whales the daily food consumption rate increases and approaches 
3.5% body weight :in the 40-50t bulls. • • • " 
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Lockyer, C. 1976b. Body weights of some species of large whales. 
J. Cons. Int. Explor. Mer 36:259-273. 

Author 1 s Abstract: "Body weight data for the large species of 
Cetacea: right, gray, blue, fin, Bryde, sei, humpback and minke 
whales, have been compiled from various sources, and used to 
formulate body weight/length relationships. All the cetacean body 
weights examined can be related to body length in the formulation 
~~ = aLb, where W is body ~o~eight in tonnes and L is body length in 
m. Generally, the value of b falls within the range 3.0 + 0.6 for 
the species examined. Weight /length formulae have been-adjusted 
to allow for blood and fluid losses during £lensing: 6% body 
weight in baleen whales and 10% body weight in the toothed sperm 
whale. These adjusted formulae have been used to calculate the 
biomass of the whale catches in the Antarctic since 1904. Compari
sons of weight proportions of body tissues in different species 
show that right whales are the heaviest of whales for a given 
length and carry the greatest proportion of blubber fat. The 
baleen whales of the genus Balaenoptera (blue, fin, Bryde, sei 
and minke) carry greater proportions of muscle tissue than the 
other species." 

Lockyer, C. 1976c. Growth and energy budgets of large baleen whales 
from the southern hemisphere. Rep. to FAO Advisory Comm. Mar. 
Resour. Res., ACMRR/MM/SC/41. 

The growth, development, migration, seasonal feeding and fattening, 
metabolism, and energy budgets for fin and blue whales in the 
Antarctic are discussed. Whenever possible, comparisons are also 
made with sei, minke, and humpback whales. Generalized equations 
are generated for much of the available data. 

Lockyer, C. 1977a. Observations on diving behaviour of the sperm 
whale Physaeter catodon. Pages 591-609 in M. Angel, ed. A voyage 
of discovery. Pergamon Press, Oxford an~New York. 

Author's Abstract: "Observations, made from ships, on diving 
behaviour of sperm whales are analysed for different sizes of 
animals. Depth, duration, descent and ascent rates, respiratory 
rhythm and social groupings are all considered. During chasing, 
most sperm whales dive for periods less than 10 minutes to less 
than 400 m, although large whales can dive to 1100 m and for 
periods of up to an hour. Average ascent and descent rates from 
and to different depths for various durations range between 70 and 
158 m/min and 87 and 168 m/min, respectively. The respiratory 
rate between dives generally varies between 4 and 7 blows/min. 
There appears to be a similar pattern of social groupings during 
diving as that seen at the surface by various authors. The smaller 
whales tend to be more social than the large bulls which are 
frequently solitary on dives." 
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Lockyer, C. 1977b. Some estimates of growth in the sei whale, 
Balaenoptera borealis. Rep. Int. Whaling Comm. (Spec. Issue 1): 
58-62, SC/SP 74/Doc 17. 

Partial Author's Abstract: "Growth rates of the sei whale in the 
foetal and post-natal phases are examined, and compared with some 
mathematical predictions for these stages. Overall growth in the 
foetus is geared to co-ordinate with the feeding - and migrator)"; .. ". 
habits of the adult •••• 

Bertalanffy (1938) growth equations ••• are found to apply well 
to sei whales in the post-natal growth phase, although the growth 
rate between birth and the end of the first year is exceedingly 
high and greater than that anticipated from Bertalanffy-type 
mathematical models. However, growth rates in sei whales are 
compared with the related fin whale." 

Lockyer, C. 1978a. Estimation of mean length, mean weight, and total 
biomass of the catches of male sperm whales in the southern 
hemisphere south of 40°S. Rep. Int. Whaling Comm. 28:233-235, 
SC/29/Doc 26. 

The mean length of male sperm whales caught decreased from 1932 
until 1970 in all areas and latitudes of the Antarctic whaling 
grounds. Between 1970 and 1976, mean length of the catch increased 
slightly between 50° and 70° S latitude but continued to decrease 
in 70°-80° s latitude and 40°-50°S latitude. 

Lockyer, C. 1978b. A theoretical approach to t he balance between 
growth and food consumption in fin and sei whales, with special 
reference to the female reproductive cycle. Rep. Int. Whaling 
Comm. 28:243-249. 

Partial Author's Abstract: "Growth rate changes in terms of the 
exponent K in the Von Bertalanffy formula • • are examined in 
relation to different values for age at sexual maturity, tm• 
Over the range tm = 13 to 4 years, K is found to increase four
fold from about 0.08 to 0.33 in both female fin and sei whales. 
The increases in K are discussed for the year classes of the 
period pre-1930s to 1960s during which time tm fell from 10 
years to 6 years in fin whales, and 11.4 year s to 7 years in sei 
whales in Antarctic sector 60°W to 70°E. • • • The actual calcu
lated increase in total food consumption required to effect faster 
growth rates is probably less than 5%, considering that at puberty 
maintenance energy is at least X 16.5 that of growth energy. It 
is concluded that the growth parameter K is sensitive to food 
availability. The energy cost of pregnancy and lactation over 
about 18-19 months is calculated to be many times the growth 
energy requirement of the newly mature female. The energy cost 
of pregnancy alone is very small, and thus, l:lke parameter K, the 



421 

pregnancy success may be sensitive to food supply. If food supply 
has increased, this could account for apparent increases in preg
nancy rates over the same period as changes have occurred in K 
and tm• Because the energy cost of lactation is very great, 
the possibility of a 2, 3 or more years reproductive cycle is 
considered. The problems introduced by assuming that successful 
lactation succeeds pregnancy are discussed in relation to age
specific reproductive success of the mother, and juvenile mortali
ty and recruitment." 

Lockyer, C. 1979a. Changes in a growth parameter associated with 
exploitation of southern fin and sei whales. Rep. Int. Whaling 
Comm. 29:191-196, SC/30/Doc 21. 

Partial Author's Abstract: • Declines in age at maturity 
were observed in both sexes of both species in all Areas. These 
declines however, were not statistically significant in Area V for 
fin whales and Areas IV and V for female sei whales. All detectable 
declines commenced after 1930•••• 

The history of the duration of the exploitation in the six Antarctic 
Areas shows some correlation with the extent of the decline in age 
at maturity of the Area. However, there does not appear to be any 
definite correlation of decline in age at maturity with the degree 
of depletion by exploitation. 

In all Areas since exploitation began, except Area III, the balance 
between the biomass of fin and sei whale populations has been 
altered, especially Area V, where sei whales now greatly dominate. 

The pattern of decline in age at sexual maturity is concluded to 
be the result of complex changes in the ecosystems, many of which 
have not yet been fully identified or explored." 

Lockyer, c. 1979b. Review (in minke whales) of the weight/length 
relationships and the Antarctic catch biomass, and a discussion of 
the implications of imposing a body length limitation on the catch. 
Rep. Int. vlhaling Comm. 29:369-374, S9. 

Partial Author's Abstract: "The body weight/length correlation 
in minke whales is reviewed and a formula predicting total body 
weight inclusive of body fluids is derived from body length. The 
proportional weights of muscle, blubber, bones and viscera in the 
body are presented, the muscles' weight constituting 62.4% of total 
body weight and more than in other balaenopterid whales. 

The data on catches of Antarctic minke whales are reviewed. 
Generally since 1971/72 season, females have dominated the catch 
in the ratio 3:2 males, unlike seasons preceding this time when 
males were dominant. The average body lengths of the catches are 
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28.1 ft in females and 26.9 ft in males. The change in sex ratio 
in the catches is regarded as an indication of sexual segrega
tion•• 

Using the weight/length conversion formula, the catch statistics 
are presented as biomass at body length distributions. 

•j ' .... "' 

Lockyer, c. 1981a. Estimation of the energy costs: of growth, mainte
nance, and reproduction in the female minke whale, (Balaenoptera 
acutorostrata), from the southern hemisphere. Rep. Int. Whaling 
Comm. 31:337-343, SC/32/Mi19. 

Author's Abstract: "Growth curves and energy budgets have been 
calculated for female minke whales having different growth rates 
and ages at sexual maturity of 6 years and 14 years. Results 
indicate that the currently observed decline in age at sexual 
maturity and changes in growth rates are energetically feasible. 
The proportion of food actually required for growth relative to 
maintenance after the first year of life is very small, <6%, 
regardless of growth rate. The proportional extra energy required 
to effect faster growth and earlier maturation in minke whales is 
similar to that required to produce the observed changes in these 
parameters in fin whales. The relative total costs of pregnancy 
and lactation in minke whales are also similar to those in fin 
whales, implying that the currently proposed annual calving is 
energetically possible for the minke whale." 

Lockyer, C. 1981b. The age at sexual maturity in fin whales off 
Iceland. Rep. Int. Whaling Comm. 31:389-393, SC/32/Ba4. 

Author's Abstract: "Examination of the age at sexual maturity of 
fin whales caught off Iceland (from the transition phase in the 
ear plugs), has shown that there has been a decline from about 11 
years to 8 years between year classes around 1950 and those around 
1970. Although exploitation of the fin whale's is probably the 
major factor in this reduction of age at maturity, there is no 
clear evidence for this at present." 

Lockyer, C. and s. G. Brown. 1979. A review of recent biological data 
for the fin whale population off Iceland. Rep. Int. Whaling Comm. 
29:185-189, SC/30/Doc 20. 

Partial Authors' Abstract: "Biological material and data collected 
between 1975 and 1977 inclusive for fin whales off Iceland have 
been collated and analysed. Length, sex and sexual condition 
were originally recorded, and ear plugs collected, and ovaries 
and testes collected and analysed for sexual maturity. 
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The sex ratio of the catch is about 1: 1 in all seasons, and the 
average lengths of the catches are 58.8 ft for males and 60.0 ft 
in females. A mean of 220 fin whales has been taken annually 
between 1975 and 1977. The initial age at full recruitment is 5 
years for both sexes. The total mortality coefficient for the 
exploited stock is about 0.06 in both sexes •• 

The mean lengths at sexual maturity are 55 ft for males and 59 ft 
for females. The mean ages at maturity are about 6 years in both 
sexes. 

The ovulation rate for females, determined from the number of 
corpora in the ovaries and age from ear plugs is one corpus per 
1.6 years." 

Loughlin, T. R., J. A. Ames, and J. E. Vandevere. 1981. Annual 
reproduction, dependency period, and apparent gestation period in 
two California sea otters, Enhydra lutris. Fish. Bull. 79:347
349. 

One tagged female sea otter in California was seen with a different 
pup each year for 6 consecutive years. Another tagged female was 
seen with four different pups in 5 years. The fact that she was 
seen after recent copulation in mid-August 1977 and \vith a 1. 5
month-old pup on 2 March 1978 indi"cates the gestation period may 
be about 5 months. From two other similar observations, gestation 
periods were estimated to be about 4 and 6 months. The dependency 
period appeared to be 8.0 to 8.5 months. 

Loughlin, T. R., c. H. Fiscus, A.M. Johnson, and D. J. Rugh. In press. 
Observations of Stejneger's beaked whale, (Mesoplodon stejnegeri) 
in the central Aleutian Islands, Alaska. J. Mammal. 

Skeletal measurements are given for two stranded male Stejneger' s 
beaked whales found on Tanaga Island on 29 June 1979. On seven 
occasions, Mesoplodon sp. were sighted in pods of 5 to 15 animals, 
and totaled 52 animals. Most sightings were near the Andreanof 
Islands of the central Aleutians from 17 June through 15 July 1979 
and were made during a ship-based survey for northern sea lions. 

Lowry, L. F. and J. J. Burns. 1980. Foods utilized by bowhead whales 
near Barter Island, Alaska, autumn 1979. Mar. Fish. Rev. 42(9-10): 
88-91. 

Stomach contents of five actively feeding bowheads taken between 
20 September and 11 October 1979 were collected and analyzed. 
Copepods were found in all five samples and were the dominant food 
item in three. Calanus hyperboreus was by far the most commonly 
eaten species. Euphausiids, almost exclusively Thysanoessa 



424 

raschii occurred in four samples and were dominant in two. Mysis 
litoralis was common in three samples. Although at least 22 
other prey speci es were identified, none were major components 
of the food. The majority of identified species were benthic 
amphipods. 

Lowry, L. F. and F. H. Fay. In prep. Predation by Pacific walru;ses on-;_.;. 
seals in the northern Bering Sea. 

Remains of seals were found in four walrus stomachs of 53 examined 
in 1979 and one stomach of 107 examined in 1975. Also, in 1979 
carcasses were found of two seals that probably had been killed 
by a walrus. Bearded, ringed, and spotted seals are all eaten by 
walruses. In 1979 sea ice did not extend as far south as usual, 
and walruses and bearded, ringed, and spotted seals were found 
mixed throughout the limited ice area. Walrus food depletion may 
contribute to the apparent increase in walrus predation on seals. 
Faculative and obligate carnivory in walruses is discussed. 

Lowry, L. F. and K. J. Frost. 1981. Feeding and trophic relationships 
of phocid seals and walruses in the eastern Bering Sea. Pages 
813-824 in D. W. Hood and J. A. Calder, eds. The eastern Bering 
Sea sheii: oceanography and resources, Vol. 2. Off. Marine 
Pollution Assessment, NOAA. Distrib. by Univ. Washington Press, 
Seattle. 

Authors' Abstract: "Recent data on food habits of five species of 
phocirl seals and walruses (Odobenus rosmarus) in the eastern 
Bering Sea are reviewed. Harbor seals (Phoca vitulina richardsi), 
spotted seals (Phoca largha), and ribbon seals (Phoca fasciata) 
all feed to a large extent on pelagic and semirlemersal fishes. 
Demersal fishes are eaten by all three of these species but appear 
to be of greatest importance in the diet of ribbon seals. Crusta
ceans and octopus (Octopus spp.) are also eaten. Ringed seals 
(Phoca hispida) also feed on pelagic and setnidemersal fishes. 
Crustaceans make up a considerable portion of the diet of ringed 
seals, especially younger animals. Bearded seals (Erignathus 
barbatus) and walruses feed primarily on benthic organisms. Wal
ruses feed almost exclusively on clams. Clams, crabs, and shrimp 
make up the bulk of the diet of bearded seals. Geographic, sea
sonal, year-to-year, and age-related variations in feeding are 
evident in all species for which sufficiently large samples have 
been examined. Harbor, spotted, ribbon, and ringed seals all 
depend primarily on a pelagic food web and compete for food with 
one another and with fur seals (Callorhinus ursinus), sea lions 
(Eumetopias jubatus), cetaceans, and seabirds. Walruses and 
bearded seals compete for clams in some areas. Gray whales 
(Eschrichtius robustus) feed on benthic crustaceans, which are 
also eaten by bearded seals and walruses. Commercial fisheries 
harvest a portion of the food resource of Bering Sea pinnipeds 
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which may influence populations of some species. Available data 
on foods of phocid seals and walruses are inadequate in all seasons 
and in all regions except the northern Bering Sea. Data are 
lacking for all species in southern and central regions during 
winter months, for walruses in all areas and seasons, and for 
harbor seals in the southeastern Eering Sea." 

Lowry, L. F. and G. S. Pearse. 1973. Abalones and sea urchins in an 
area inhabited by sea otters. Mar. Biol. 23:213-219. 

Authors 1 Abstract: "Abalones (Haliotis spp.) and sea urchins 

(Strongylocentrotus spp.) are part of the subtidal fauna in the 

kelp bed off Hopkins Marine Station, Pacific Grove, California, 

USA, a protected marine reserve. Although these animals have been 

preyed upon by sea otters for over 10 years, their densities are 

substantial (Haliotis spp.: 0.21/m2; Strongylocentrotus spp.: 

0.22/m2), and two species, H. rufescens (Swainson) and S. purpura

tus (Stimpson) have wide size distributions indicating broad age 

ranges. Most of the adult abalones and sea urchins occur clustered 

deep in crevices, either as a direct result of sea-otter predation 

or because ample drift of algal food reduces foraging activities. 

Abalones tend to occur in larger crevices than sea urchins, and .. 

competition for suitable crevice space may exist among these large, 

invertebrate, algal-drift feeders." 


Lowry, L. F., K. J. Frost, and J. J. Burns. 1978. Food of ringed 
seals and bowhead whales near Point Earrow, Alaska. Can. Field
Nat. 92:67-70. 

Analysis of stomach contents of 16 ringed seals and two bowhead 
whales showed broad dietary overlap. Euphausiids made up 90.3% 
of the total combined volume of food of the whales and over 
three-quarters of that of the seals (found in 11 of 16 stomachs). 
Gammarid and hyperiid amphipods were also found in both whale 
and seal stomachs. Thus, some competition for food may exist. 

Lowry, L. F., K. J. Frost, and J. J. Burns. 1979. Potential resource 
competition in the southeastern Bering Sea: fisheries and phocid 
seals. Pages 287-296 in B. R. Melteff, ed. Proc. 29th Alaska 
Sci. Con£., Fairbanks, Alaska, 15-17 August 1978. Univ. Alaska 
Sea Grant Rep. No. 79-6. 

Partial Authors 1 Abstract: "Harbor seals in the southeastern 
Bering Sea eat a variety of fishes, shrimps and octopus. In 
general the same is true for spotted and ribbon seals. Capelin 
are a dominant prey item in the diet of spotted seals. Pollock 
are the major food of ribbon seals. The prey of ringed seals in 
this region is poorly known. However, fishes, shrimps and zoo
plankton are all eaten. Bearded seals are benthic feeders eating 
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mostly tanner crabs, spider crabs, and shrimps. Fishes and crus
taceans of present or potential commercial value which are also 
major food items of these seals in southeastern Bering Sea include 
pollock, capelin, smelt, herring, various flatfishes, tanner crabs, 
and pandalid shrimps." 

Lowry, L. F., K. J. Frost, and J. J. Burns. 1980a. Feeding of b'ja'rded ..; .. ; .. 
seals in the Bering and Chukchi seas and trophic interaction with 
Pacific walruses. Arctic 33:330-342. 

Authors' Abstract: "Current and historical information about food 
habits of bearded seals, Erignathus barbatu s, are presented. 
Shrimps, crabs, and clams are overall the most important prey. 
Proportions of different prey in the diet vary with age of seals, 
location, and time of year. Foods of male and female seals are 
similar. Young seals eat proportionally more shrimps than do 
older animals. Recently, clams were important in the diet only 
in Norton Sound and near Wainwright, and only during late spring 
and summer. Greatest quantities of food were found in stomachs 
of seals which had eaten mostly clams. In Bering Strait, seals 
taken in spring 1958 and 1967 had consumed large quantities of 
clams, but this item was only a minor fraction of foods in 1975-79. 
Walruses, Odobenus rosmarus, have increased steadily · in numbers 
since 1960. Whereas Bering Strait was mainly a route through 
which walruses migrated in spring and autumn, this region is now 
an area in which large numbers (up to 80,000) spend portions of 
the summer and autumn. The walruses feed mainly on clams. 
Increased foraging activity of walruses may have reduced availa
bility of this food item for bearded seals. The walrus population 
currently appears to be exhibiting indications of stress. These 
indications may be a reflection of walrus numbers at or in excess 
of the ability of the clam resource to withstand current predation 
by walruses. Indices of population condition in bearded seals 
have remained stable, perhaps due to their more euryphagous 
habits." 

Lowry, L. F., K. J. Frost, and J. J. Burns. 1980b. Variability in the 
diet of ringed seals, Phoca hispida, in Alaska. Can. J. Fish. 
Aquat. Sci. 37:2254-2261. 

Authors' Abstract: "Analysis of stomach contents of ringed seals 
(Phoca hispida) collected at eight locations along the Alaskan 
coast showed significant seasonal and regional differences in 
diet. During the spring-summer period saffron cod (Eleginus 
gracilis) was the most important food item in the nearshore zone 
of the northeastern Bering and southeastern Chukchi Seas. In 
that period shrimps (Pandalus spp., Eualus spp., Lebbeus polaris, 
and Crangon septemspinosa) were the major food in the northcentral 
Bering Sea, hyperiid amphipods (Parathemisto libelulla) in the 
central Beaufort Sea and euphausiids (Thysanoessa spp.) in the 
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boundary region (Barrow area) between the Chukchi and Beaufort 
seas. During late summer-early autumn hyperiid amphipods were 
important foods in the central Beaufort and the southeastern 
Chukchi. The autumn diet of seals in Norton Sound included mainly 
saffron cod. During winter-early spring Arctic cod (Boreogadus 
saida) predominated the diet at all localities. During spring 
and early summer in the northeastern Eering and southeastern 
Chukchi seas the amount of saffron cod consumed was directly 
correlated with age. In the Beaufort Sea during autumn and winter 
Arctic cod were eaten in similar amounts by all age-classes. An 
analysis of the energy value and quantities of prey consumed 
indicates that prey species that occur in concentrations (Arctic 
and saffron cods, hyperiid amphipods, euphausiids and some shrimps) 
are of particular importance in the annual nutrition of ringed 
seals. These seals may be food limited in areas and during times 
when these kinds of prey are not available." 

Lowry, L. F., K. J. Frost, and J. J. Burns. 1981a. Trophic relation
ships among ice-inhabiting phocid seals and functionally related 
marine mammals in the Bering Sea. Pages 97-173 in Environmental 
Assessment of the Alaskan Continental Shelf, Final Reports of 
Principal Investigators, Vol. 11. Outer Continental Shelf Envi
ronmental Assessment Program, Boulder, Colo. 

Partial Authors' Summary: "A totar of 62 spotted seal, 28 ribbon 
seal, 199 ringed seal, 218 bearded seal, 3 belukha, and 53 walrus 
stomachs containing food and collected in the Eering Sea were 
analyzed between October 1975 and August 1980. Samples were 
collected at several times of year in order to assess seasonal 
changes in feeding patterns •••• 

The diet of spotted seals consists mostly of pelagic and semi
demersal fishes. • • • l3elukha whales eat many of the same species 
of fishes as do spotted seals, in addition to cephalopods and 
crustaceans, especially shrimps •••• 

Ribbon seals have not been sampled during times of year when they 
feed intensively. 

~earded seals and walruses are primarily benthic feeders. Bearded 
seals forage mostly on epifaunal invertebrates such as crabs, 
shrimps, and, during summer, clams, whereas walruses eat mainly 
infaunal clams. 

The feeding of ringed seals in the Bering Sea shows pronounced 
seasonal variation. Saffron cod are most important in the diet 
during autuQU and spring along the mainland coast. Arctic cod are 
the primary species eaten during winter months. Shrimps are 
eaten in small amounts in all seasons and at all areas. 
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• the northern fur seal and the Steller sea lion, are also 
abundant in the Bering Sea and compete for food with phocid seals. 
In total more than 2 million pinnipeds are being supported primari
ly by the pelagic and semidemersal fish resource of Bering Sea. • 

Commercial fisheries currently remove in excess of 1 million 
metric tons of fish per year from Bering Sea•••• " 

•J 

Lowry, L. F., K. J. Frost, and J. J. Burns. 1981b. Trophic relation
ships among ice-inhabiting phocid seals and functionally rela't"ed 
marine mammals in the Chukchi Sea. Pages 37-99 in Environmental 
Assessment of the Alaskan Continental Shelf, Final Reports of 
Principal Investigators, Vol. 11. Outer Continental Shelf Envi
ronmental Assessment Program, Boulder, Colo. 

Partial Authors' Summary: "A total of 41 spotted seal, 581 ringed 
seal, and 243 bearded seal stomachs containing food and collected 
in the Chukchi Sea were analyzed. In addition, we examined 83 
belukha whale and 4 walrus stomachs containing food. 
The diet of ringed seals in the Chukchi Sea shows pronounced 
seasonal variation. In most seals collected in fall, winter, and 
early spring, arctic cod were the main food. • • • During spring 
and sunnner crustaceans, mostly shrimps, amphipods and mysids, were 
the major prey•• 

Bearded seals are primarily benthic feeders, eating mostly crabs, 
shrimps, and clams. The vast Chukchi Platform provides extensive 
shallow water feeding habitat for them. Clams are found in the 
diet only during summer months. Pup bearded seals eat more shrimps 
and isopods than do older seals which eat more clams, crabs, and 
echiuroid worms. 

Based on very limited samples, spotted seals and belukhas forage 
primarily on several species of coastal and anadromous fishes 
including herring, saffron cod, capelin, and rainbow smelt. 

Clams comprised most of the contents of the four walrus stomachs 
examined. • • • " 

Luecke, R. H., V. Natarajan, and F. E. South. 1975. A mathematical 
biothermal model of the California sea lion. J. Thermal Biol. 
1:35-45. 

Authors' Abstract: "The thermal behavior of the California sea 
lion is modeled by a set of seventeen simultaneous partial 
differential equations. Numerical solution of these equations 
yields temperature profiles in the sea lion that closely reproduce 
experimental data obtained with the animals at rest in air. The 
model predicts that exercise is necessary to maintain body tempera
ture while immersed in very cold water (0°C) but that very efficient 
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heat conservation occurs during diving because of bradycardia, 
limited circulation, and absence of respiration." 

When the animal is dry and at rest, the model predicts that body 
temperature will be constant in air temperatures down to 5°C and 
that, at air temperatures of 0°C, body temperature will drop 
1.5 °C in 4 hours. Body temperature of swimming animals depends 
on swimming speed and water temperature. Diving animals lose 
very little heat to the water due to reduced blood flow, and body 
core temperature actually increases over time during a dive in 
0°C water. 

Macintosh, R. A. and D. A. Somerton. 1981. Large marine gastropods of 
the eastern Bering Sea. Pages 1215-1228 in D. W. Hood and J. A. 
Calder, eds. The eastern Bering Sea shelf: oceanography and 
resources, Vol. 2. Off. Marine Pollution Assessment, NOAA. Dis
trib. by Univ. Washington Press, Seattle. 

Partial Authors 1 Abstract: "Gastropods make up 6-9 percent by 
weight of the invertebrates caught on the continental shelf and 
upper slope of the eastern Bering Sea by research trawl surveys. 
Five species of the genus Neptunea--N. lyrata, N. pribiloffensis, 
N. heros, N. ventricosa, and N. borealis--make-up 8T percent of 
the snail biomass and 68 percent of the snail numbers. 

Fifteen of the most common large gastropods were grouped according 
to the similarity of environmental variables measured at the 
sampling sites at which each species was found. The variables 
used were annual maximum bot tom temperature and maximum rate of 
warming. The analysis identified three thermal regions in the 
eastern Bering Sea in late summer, each region having a distinct 
assemblage of large gastropod mollusks. • • • " 

Hagnolia, L. R. 1972. \fuales, whaling and whale research: a selected 
bibliography. Second ed., spec. literature surv. no. 52. TRW 
Systems Group, Redondo Beach, Calif. 72 pp. 

The majority of the 763 references were published between 1946 
and May 1972, although some earlier works are also included. 

Hansfield, A. W. 1967. Seals of arctic and eastern Canada. Fish. 
Res. Board Can. Bull. ~o. 137. 30 pp. 

Distribution, feeding, reproduction, and general characteristics 
are given for harbor, gray, harp, hooded, ringed, bearded, and 
northern fur seals and walruses. 
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Mansfield, A. w. 1971. Occurrence of the bowhead or Greenland right 
whale (Balaena mysticetus) in Canadian arctic waters. J. Fish. 
Res. Board Can. 28:1873-1875. 

Partial Author's Abstract: ". The present paper summarizes a 
large number of observations • [and] suggests that the bowhead 
population of Canada is recovering well after intensive exploita
tion up till the early years of the present century, thou~h· it . . . 
may amount to only a small percentage of the population present 
before commercial whaling began." 

Mansfield, A. W. and B. Beck. 1977. The grey seal in eastern Canada. 
Fish. Mar. Serv. Tech. Bull. No. 704, Arcti.c Biol. Stn., Dep. 
Fish. Environ., Ste. Anne de Bellevue, Quebec. 81 pp. 

Authors' Abstract: "The grey seal is widely distributed in eastern 
Canada with major breeding colonies at Sable I:sland and on the ice 
in the southern Gulf of St. Lawrence. Current estimated pup 
production is about 6400 and total population about 24,000. The 
population appears to be expanding steadily, resulting in increased 
predation of inshore fisheries for several species of commercial 
importance. Since controlled killing by the Federal Government 
has not halted this population increase, a bounty has·been intro
duced to provide some measure of local control, but its effective
ness cannot be determined as yet. The grey seal is final host to 
a nematode parasite, the so-called codworm, which infests the 
flesh of commercially important groundfish. Recent analyses sug
gest that the grey seal is the predominant vec t or of this parasite 
in eastern Canada." 

Marakov, S. V. 1965. Sovremennoe sostoganie Komandorskoi populyatsii 
kalana i perspektivy ee ratsional'nogo ispol'zovaniya (The present 
status of the Komandorski population of Enhydra lutris L. and 
prospects for its practical usage). Pages 212-220 in E. N. 
Pavlovskii et al., eds. Morskie Mlekopitayushchie. Akad. Nauk 
SSSR, Moscow. In Russian. (Transl. by N. McRoy, 1966, in files, 
NMML, NMFS, NOAA. ) 

Russian exploitation of sea otters in the Commander Islands is 
reviewed. In 1924 there were about 350 otters and in 1931-32 
about 500. The population remained at this level until a sharp 
increase occurred in the mid-1950's. The present level on Mednyi 
Island is over 1 ,000. Nearby islands have VE!ry few otters; the 
author has noted no migrations. Some sexual segregation has been 
noted, especially females with young. Urchins, crab, and molluscs 
comprise the winter diet and fish the summer (June-November) 
diet, as determined by analysis of droppings. The annual popula
tion increase for Mednyi Island is 30%. 
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Marakov, S. V. 1968. Materialy po ekologii largi Komandorskikh Ostro
vov (The ecology of the larga on the Commander Islands). Tr. 
PINRO 21:126-136. In Russian. (Transl. by Transl. Bur., Foreign 
Languages Div., Dep. Sec. State, Ottawa, Ont., Canada, Fish. Res. 
Board Can. Transl. Ser. No. 1079, 1968, 23 pp.) 

On the basis of morphology, Phoca insularis is judged to be a 
form of harbor seal, Phoca vitulina. Although the seal population 
in the islands had been much reduced by hunters, by 1962 the 
population was estimated at l ,500 animals, all but 600 of which 
were on Medny Island. The seals did not concentrate near salmon 
streams. 

Marquette, W. M. 1978. Bowhead whale. Pages 71-81 in D. Haley, ed. 
Marine mammals of eastern North Pacific and arctic waters. Pacific 
Search Press, Seattle. 

The initial stack size in 1850 was a minimum of 11,701 bowhead 
whales, and the present stock size may be about 1,000 whales. 
Traditional and commercial hunting practices and uses of bowheads 
are reviewed. Bowheads skim euphausiids, copepods, pteropods, and 
amphipods from the surface water layers. Daily food demand is 
estimated to be 4% of the whale's body weight, or about 2 tons of 
food per day for a 50-ft whale. Both sexes reach sexual maturity 
at about 4 years of age. Timing and length of mating, calving, 
gestation, and lactation periods are not well known. 

Marquette, W. M. 1979. The 1977 catch of bowhead whales (Balaena 
mysticetus) by Alaskan 
281-289, SC/30/Doc. 35. 

Eskimos. Rep. Int. Whaling Comm. 29: 

Partial Author's 
season of 1977, 

Abstract: 
26 bowheads were 

During 
harvested, 

the 
3 

spring 
were 

wha
killed 

ling 
but 

lost, and 79 were struck but lost. During the autumn season, 3 
whales were landed and none were reported struck but lost by the 
whalers. Morphometric information and biological specimens were 
obtained from most captured whales." 

The stomach of a bowhead whale taken near Barrow, Alaska, 5 May 
1977, contained mainly copepods (Metridia longa and Calanus glaci
alis). 

Marquette, w. M. and H. W. Braham. Unpubl. ms. The take and distribu
tion of gray whales in northern Alaskan waters. 

Partial Authors' Summary: "Over the past 30 years approximately 
49 gray whales have been landed by Alaskan Eskimos, or just over 
one whale per year. The highest number for any one year was 7 in 
1959, 6 of which were taken at one village - Barrow. 
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The distribution of gray whales in Alaskan and Soviet waters 
indicates that they are generally not available in large numbers 
to most Alaskan villages. This conclusion is reached based upon 
three general patterns of distribution by the species: 1) areas 
of high concentration restricted to offshore waters in northern 
Bering, south-central and western Chukchi Seas, except near St. 
Lawrence Island; 2) lower densities in Norton Sound, Kotzebue 
Sound, and north Chukchi Sea above 69°N latitudE~; and 3) infr~quent 
or irregular occurrence in eastern Norton Sound, 

A . 
Eschol tz Bay, 

and east of Point Barrow in the Beaufort Sea." 

Masaki, Y. 1976. Biological studies on the North Pacific sei whale. 
Bull. Far Seas Fish. Res. Lab. 14:1-104. 

Partial Author's Abstract: ". • • Body length at sexual maturity 
was calculated to be 13.4 min females and 12.9 min males, 
respectively. • • • The age in sexual maturity••• was estimated 
to be seven years of age in both sexes. • • • 

The gestation, lactation and resting periods are estimated to be 
about ten and half, about seven and about six and half months, 
respectively. The sex ratio in single birth of the North Pacific 
sei whales is almost 1:1, and the rate of twinning is 0.52%. Body 
length at sexual maturity, rate of sexual maturity, pregnancy 
rate and ovulation rate are examined by year, by age and by area, 
and these results showed the segregation of animals by sexual 
states. Ovulation rate varies from 1.00 to 0.30 according to the 
calculation of three methods, and reasonable mean ovulation rate 
per annum be taken as 0. 604. Average recruitment age and natural 
mortality coefficient are calculated from age 'composition and the 
figures differ by area and by season. This phenomena shows that 
the effects of catching pressure on one stock unit may not have 
influence on the others. 

Migrations and movements of the North Pacific sei whales are 
discussed based on whale marking, whale sighting, the change in 
the rate of sexual maturity by area, the change in mean body length 
by sex, by area and by month, and the body length composition••• 

" 

Masaki, Y. 1977. The separation of stock units of sei whales in the 
North Pacific. Rep. Int. ~fualing Comm. (Spec. Issue 1) 1977:71-79. 

Author's Abstract: "Separation of the stock units of North Pacific 
sei whales is examined by means of whale marking, catch distribu
tion, whale sighting and baleen plates. 

Combining results from these four methods, stock units of North 
Pacific sei whales are separated into three divided by the border 
lines of 175°H' and 155°W." 

. . . 
,. ·•·~ · 
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Whale sightings were used as a density index. Between April and 
September, an average of 1.0-1.8 sei whales was seen per 100 mi 
scouting distance in the western Aleutians and southwestern 
Bering Sea; O. 7-0.9 whales were seen per 100 mi in the eastern 
Aleutians and over 2.5 whales were seen per 100 mi in northwestern 
Bering Sea. Heaviest concentrations occurred in July and August 
and are probably from the eastern Pacific stock. 

Masaki, Y. 1980. On the pregnancy rate of the North Pacific sperm 
whales. Rep. Int. Whaling Comm. (Spec. Issue 2) 1980:43-48. 

Author's Abstract: "The pregnancy rate of the North Pacific sperm 
whale changes by month and by latitudinal area. Assuming that 
mature female sperm whales are found uniformly in the waters from 
20°N to 60°N, the corrected true pregnancy rate is 20.6-27.1% in 
the Western Division of the North Pacific." 

Mate, B. R. 1976. History and present status of the northern (Steller) 
sea lion, Eumetopias jubata. Rep. to FAO Advisory Comm. Mar. 
Resour. Res., ACMRR/MM/SC/66. 

This summary paper reports present stock status and the history of 
exploitation of sea lions by humans. The total world population 
is estimated to be 219,000-225,000- individuals. The Bering Sea 
portion of the population is estimated at 105,865 to 106,865. 

Mate, B. R. 1980. Workshop on marine mammal-fisheries interactions in 
the northeastern Pacific. Final rep. MMC Contract MMC-78/09, 
u.s. Marine Mammal Comm., Washington, D.C., NTIS No. PB80-175144. 

Author's Abstract: "The workshop reviewed what is currently known 
of marine mammal/fisheries conflicts in Alaska, British Columbia, 
California, Hawaii, and Oregon (except sea otter and tuna/porpoise 
problems). Set gear types (such as longlines and gill nets) are 
more troubled by marine mammals (principally harbor seals and 
Steller or California sea lions) taking the catch and damaging 
gear and moving types of gear (such as trolled hooks or drag nets). 
There are increased conflicts with sport fisheries due to redistri
bution since the MMPA of 1972. The participants determined what 
data and methods were needed to make future management decisions 
and recommended that research be initiated on the conflicts of 
the Columbia River to develop these types of data." 

Mathisen, 0. A. 1959. Studies on Steller sea lion (Eumetopias jubata) 
in Alaska. Pages 346-356 in Trans. 24th N. Am. Wildl. Conf. 
Wildl. Manage. Inst., Washington, D.C. 
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From March through December 1956-58, aerial photographic surveys 
were conducted, and sea lions were counted in the following areas: 
Aleutian Islands - 73,090; Gulf of Alaska - 76,027; and Bristol 
Bay - 147. 

Mathisen, 0. A. and R. J. Lopp. 1963. Photographic census of the 
Steller sea lion herds in Alaska, 1956-58. Contrib. No. 83, Coli. 
Fish., Univ. \-lashington, Seattle, U.S. Fish Wildl. Serv. 'Spec. 
Sci. Rep. Fish. 424. 20 pp. 

Author's Abstract: "An aerial photographic technique for censusing 
herds of Steller sea lions (Eumetopias jubata) in Alaska is de
scribed. The minimum number of sea lions from Cape St. Elias to 
the Islands of the Four Mountains was estimated to be about 100,000, 
based on photographic censuses of rookeries and hauling grounds 
in 1957. The heaviest population density was recorded in an area 
between the entrance of Cook Inlet and Unimak Pass. Pronounced 
seasonal variations were observed, with a peak population on the 
rookeries from July to September. A partial aerial photo census 
of the harbor seals (Phoca vitulina) in Alaska is discussed in 
the appendix." 

Mathisen, 0. A. , R. T. Baade, and R. J. Lopp. 1962. Breeding habits, 
growth and stomach contents of the Steller sea lion in Alaska. J. 
Mammal. 43:469-477. 

Authors' Abstract: "Steller sea lions (Eumetopias jubata) were 
observed from May to July. Harem boundaries were indistinct, and 
the size of a harem varied from day to day as did the number of 
unattached males near a harem. Copulation was observed from 31 May 
to 10 July, parturition from 24 May to 27 June. A cow nursed her 
own pup or yearling. Harem groups slowly disbanded as pups learned 
to swim. Lengths of pups, yearlings, cows and bulls are summa
rized. Only noncommercial fishes, with the E~xception of one pink 
salmon, were found in 144 stomachs. Invert.ebrates were more 
frequent than fishes." 

Matkin, C. 0. and F. H. Fay. 1980. Marine mammal -fishery interactions 
on the Copper River and in Prince William Sound, Alaska, 1978. 
Final rep. MMC Contract 78/07, U.S. Marine Mammal Comm., Washington 
D.C. Avail. NTIS. 71 pp. 

Authors' Abstract: "The rates of damage to netted fishes and to 
the nets themselves by marine mammals and the rate of incidental 
catch of marine mammals were assessed in three salmon drift gillnet 
fisheries through random sampling on the fishing grounds and by 
interview at dockside. Damages were most severe in the Copper 
River spring fishery where they were attributed mainly to Steller 
sea lions and harbor seals. The latter accounted for most of the 
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damages in the Coghill summer fishery and in the Copper-Bering 
River autumn fisheries. Monetary losses to these fisheries overall 
from damages attributed to marine mammals amounted to about 
$350,000, or about 4% of the gross potential value of the catch to 
the fishermen. Approximately one thousand marine mammals were 
killed in the process, half of which were harbor seals, 40% were 
sea lions, and the rest were sea otters and harbor and Dall 
porpoises. Damages tended to vary with size of catch, location, 
and time." 

May, 	 F. H. 1937. The food of the fur seal. J. Mammal. 18:99-100. 

Of the 113 fur seals collected off Washington and southeastern 
Alaska during the seals' northward migration, only 39 contained 
food. Herring was found in 32 of the stomachs and made up about 
79% of the total food volume. Traces of squids and crustaceans 
were also found. 

May, 	 R. M., J. R. Beddington, c. W. Clark, S. J. Holt, and R. M. Laws. 
1979. Management of multispecies fisheries. Science 205:267-277. 

Authors' Summary: "With the overexploitation of many conventional 
fish stocks, and growing interest in harvesting new kinds of food 
from the sea, there is increasing need for managers of fisheries 
to take account of interactions among species. In particular, as 
Antarctic krill-fishing industries grow, there is a need to agree 
upon sound principles for managing the Southern Ocean ecosystem. 
Using simple models, we discuss the way multispecies food webs 
respond to the harvesting of species at different trophic levels. 
These biological and economic insights are applied to a discussion 
of fisheries in the Southern Ocean and the North Sea and to 
enunciate some general principles for harvesting in multispecies 
systems." 

McAlister, w. B. 1981. Estimates of fish consumption by marine mammals 
in the eastern Bering Sea and Aleutian Island area. Draft rep., 
NMML, NWAFC, NMFS, NOAA. 29 pp. 

Distribution, abundance, and biomass of eight species of pinnipeds 
and 11 species of cetaceans are listed and used as input into the 
numercial simulation model of the Bering Sea ecosystem, DYNUMES. 
The species considered are northern sea lion; northern fur, harbor, 
ribbon, spotted, ringed, and bearded seals; walrus; gray, minke, 
fin, humpback, bowhead, killer, sperm, and Baird's beaked whales; 
harbor and Dall 's porpoises; and belukhas. Basic metabolism and 
energy requirement equations are given, and food consumption is 
calculated. Marine mammals consume about 6% per year of the 
standing stock of all finfish in the Bering Sea and Aleutian area. 
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Appended to the report are 25 pages of references on food habits 
of marine mammals in the Bering Sea. 

McAlister, w. B. and M. A. Perez. 1976. Ecosystem dynamics birds and 
marine mammals. Part 1. Preliminary estimates of pinniped-finfish 
relationships in the Bering Sea. Processed rep. RU-77, Environmen
tal Assessment of the Alaskan Continental Shelf, Outer Conti·nental ·.:., .: 
Shelf Environmental Assessment Program, Boulder, Colo. 29 pp•.. .._ 
Estimates of food consumption for pinnipeds we.re made by multiply
ing the biomass of each species by the number of days the animals 
spend in the area in question by the daily consumption rate as a 
percent of total body weight. A daily consumption rate of 7. 5% 
body weight was used for all species. Estimated food consumption 
is given by season and area for northern fur seals; northern sea 
lions; and ringed, ribbon, and bearded seals. In the eastern 
Bering Sea shelf, the annual total food consumption is estimated 
to be 4,223 thousand metric tons, 2,117 thousand metric tons of 
which is finfish. In the Aleutian Islands area, total food 
consumption by northern fur seals, northern sea lions, and harbor 
seals is estimated to be 984 thousand metric tons, 736 thousand 
metric tons of which is finfish. Total consumption of finfish by 
pinnipeds in the eastern Bering Sea is approximately equivalent or 
slightly larger than the present commercial fishery. Pinnipeds 
may not take the same species or -sizes of fish as the fishery. 

McCann, C. 1975. A study of the genus Berardius Duvernay. Sci. Rep. 
Whales Res. Inst. 27:111-137. 

Baird's beaked whales occur in the North Pacific, with large 
concentrations near Japan from April to November. Females are 
longer than males; the greatest length recorded is 12.6 m. The 
gestation period is probably about 10 months, and calving takes 
place in spring and early summer off Japan. Small rockfish and 
squid were found in the one specimen for which stomach contents 
were recorded. Anatomical descriptions and measurements are in
cluded. 

McLaren, I. A. 1958a. The biology of the ringed seal (Phoca hispida 
Schreber) in the eastern Canadian Arctic. Fish. Res. Board Can. 
Bull. 118. 97 pp. 

Partial Author's Abstract: ••• The seal grows from 65 em. (2.1 
feet) to a final adult length of about 135 em. (4.4 feet). At 
least 72 food species were identified. Mysis oculata, decapods, 
and Boreogadus saida were most commonly taken in inshore waters, 
while most offshore seals feed on plankton, particularly Themisto 
libellula in southwest Baffin Island. Food does not limit the 
range or abundance of this seal. The basking and fasting season, 
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in June and early July, results in much blubber loss, which is 
regained by summer feeding. Late departure of ice, giving longer 
opportunity for basking, may increase blubber loss. The moult 
occurs mainly in June. The sex ratio is about 53.5 males to 46.5 
females. The male matures at about seven years, and the first 
ovulation of the female, which may be outside the breeding season 
and not result in pregnancy, usually occurs in the seventh year. 
The males are in rut from March to mid-May and the female ovulates 
during lactation, shortly after parturition. • • • More starve
lings and small pups are produced on simple coasts, and the adult 
population of complex coasts is older and the seals are larger in 
size. Seals of higher latitudes are also larger. There is an 
annual, small-scale migration, and a dispersal of young seals from 
productive complex coasts to simple coasts. Ice conditions govern 
the distribution and abundance of this seal throughout the eastern 
Canadian arctic." 

McLaren, I. A. 1958b. Some aspects of growth and reproduction of the 
bearded seal, Erignathus barbatus (Erxleben). J. Fish. Res. Board 
Can. 15:219-227. 

Author's Abstract: "This preliminary study is based on material 
from 113 specimens from the eastern Canadian Arctic•.Animals may 
be aged from the claws up to 9 or 16 years. The male matures at 7 
and the female at 6 years. The pup is produced around May 1 and 
the males are probably in full rut in mid-May. Females which have 
produced a pup forego ovulation until after the male rut, thus 
establishing a two-year cycle of pup production. The embryo 
implants during a 1-1/2-nnnth period around early August, after 
2-1/2 months of delay in development. The animal grows from 120 
em. in nose-tail length at birth to about 235 em. The female 
increases her length by about 33% in the first year and reaches 
about 91% of her final length at puberty, at 6 years; these figures 
are somewhat larger than expected from the growth patterns of 
other Pinnipedia." 

McRoy, C. P. and J. J. Goering. 1974. The influence of ice on the 
primary productivity of the Bering Sea. Pages 403-421 in D. W. 
Hood and E. J. Kelley, eds. Oceanography of the Bering Sea with 
emphasis on renewable resources. Occas. Publ. No. 2, Inst. Mar. 
Sci., Univ. Alaska, Fairbanks. 

Partial Authors' Abstract: "Support is presented for the hypothe
sis that the ice cover of the Bering Sea increases the total 
annual primary productivity of the sea. For most of November 
through May the waters over the continental shelf, about 45 percent 
of the total area, are covered by sea ice. On the undersurface 
of this ice is a community of algae and other micro-organisms 
that becomes well developed in late winter and early spring. For 
the period March through May these algae form a clearly visible 
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layer on the undersurface of the sea ice and constitute a major 
standing stock of primary producers in the Bering Sea. 

The annual cycle of primary production in the Bering Sea is a 
complex system that begins with the development of the algal 
community on the undersurface of the ice followed by a bloom at 
the ice front, and finally by the conventional spring bloom in the 
open water. As a result of this system the annual increiJSe in -; , ,: 
primary production in the Bering Sea begins in the central and 
northern regions rather than in the southern waters." 

Medvedev, L. P. 1970. Osobennosti podkhodov i biologicheskaya kharac
teristika belukhi (Delphinapterus leucas) raiona Ostrova Dikson 
(Distinguishing features of the coastward migration of white 
whales, (Delphinapterus leucas), in the Dikson region, and their 
biological characteristics). Tr. VNIRO 4:137-142. In Russian. 
(Transl. by Transl. Bur., Foreign Languages Div., Dep. Sec. State, 
Ottawa, Ont., Canada, Fish. Res. Board Can. Transl. Ser. No. 
2112, 1972, 7 pp.) 

The age structure of belukha herds passing Dikson Island in the 
Kara Sea (from hunting statistics) was: adult (white), 60%; 
subadult (gray), 27%; sucklings (dark blue), 13%. The sex ratio 
of males to females was 2:1. 

Medvedev, L. P. 1971. (Information on the feeding of the beluga in 
the Dikson Region). Pages 60-66 in K. K. Chapskii and E. S. 
Mil' chenko, eds. (Research on marine mammals). AtlantNIRO 39. 
In Russian. (Transl. by Transl. Bur., Foreign Languages Div., 
Dep. Sec. State, Ottawa, Ont., Canada, Fish. Mar. Serv. Transl. 
Ser. No. 3185, 1974,. 13 pp.) 

Data collected in August and September 1961 through 1963 showed 
that the main foods of belukhas in the Kara Sea were arctic cod 
(50%), crustaceans (20%), and algae (30%). No dietary differences 
were noted aroong fe!males of different ages or between males and 
females. 

Miller, D. J., K. E. Hardwick, and W. A. Dahlstrom. 1975. Pismo clams 
and sea otters. Calif. Dep. Fish Game Mar. Resour. Tech. Rep. 
No. 31. 49 pp. 

Partial Authors' Abstract: "Sea otter foraging along Monterey Bay 
beaches and at Atascadero State Park has precluded recreational 
Pismo clam fisheries at six major clamming beaches. Outside the 
sea otter's foraging range Pismo clam stocks are yielding good 
catches. • • • Sea otters forage dense Pismo clam beds by moving 
along a "front", progressively foraging from one beach to the 
next, reducing the clams to low levels before moving on. • • • In 
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Monterey Bay about 60,000 Pism clams were removed or killed by 
human activity in the April 1974 to March 197S period. A rough 
estimate of the Pismo clams consumed by sea otters during this 
same period in Monterey Bay is over SOO,OOO clams." 

Miller, K. and L. Irving. 197S. Metabolism and temperature regulation 
in young harbor seals Phoca vitulina richard!. Am. J. Physiol. 
229:S06-Sll. 

Authors 1 Abstract: "Metabolism and the ability to regulate core 
and peripheral temperatures under a variety of ambient conditions 
were studied in five unrestrained pups (< S wk old) and four 3- to 
S-mo-old harbor seals. Pups born with nonlanugo (adultlike) hair 
and little fat were able to swim in S°C air temperature for several 
hours without becoming hypothermic. They were also found to 
tolerate S°C air temperature with the fur wet and exposed to a 3i
knot wind. Basal metabolism in pups averaged 0.8 m1 g- 1 h- ,o2
which is 2.6 times the predicted value for an adult mammal of the 
same weight. Lower critical temperature in air was about 3°C. 
Oxygen uptake in 3- to S-mo-old seals under basal conditions was 
O.S m1 g-1 h-1. Minimal thermal conductance values were .02 and 
.01S ml g-1 h- 1 oc-1 in pups and 3- to S-month-old seals,o2
respectively. Appendages, and to a lesser extent the skin on the 
torso, cooled appreciably at lower air temperatures, and the 
flippers were kept just above freezing in subzero air. Tissue 
insulation provided by low peripheral temperatures and a high 
resting metabolic rate enable newborn and developing harbor seals 
to tolerate the low temperatures encountered in their natural 
environment." 

Miller, K., M. Rosenmann, and P. Morrison. 1976. Oxygen uptake and 
temperature regulation of young harbor seals (Phoca vitulina 
richardi) in water. Comp. Biochem. Physiol. 54A:105-107. 

Authors 1 Abstract: "1. Oxygen uptake and body temperatures were 
measured in two young harbor seals at water temperatures between 5 
and 37 °C. 

2. Bfsal metabolic rates of both animals were approximately 0-74 
u o2g- hr-1 or about 26 times the value expected for an adult 
terrestrial mammal of the same weight. Lower critical temperature 
was l2°C in one animal and 19°C in the other. 

3. A surprising tolerance to high water temperatures was demon
strated and thermal and metabolic equilibrium could be established 
with only a 2 °C difference between deep body and water temperature. 

4. It is concluded that water at temperatures typically encoun
tered by newborn of the northern harbor seal imposes only a modest 
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cold stress requiring, at most, a 2-fold incrE~ase in metabolism 
over the basal rate." 

The seals tested were between 1 and 2 weeks of age when captured 
and were tested for 3 weeks, so they did not have much insulating 
blubber. 

•j 
.. ... .. 

~' ..., -· 
Miller, L. K. 1978. Energetics of the northern fur seal in relation 

to climate and food resources of the Bering Sea. Final rep. · ~ 

Contract MM5AC025, U.S. Marine Mammal Comm., Washington, D.C., 
NTIS Publ. PB 275 296. 

Partial Author's Abstract: Except during the breeding 
season fur seals spend most of their lives in the water and 
metabolic values for fur seals in water provide a basis for 
estimating food intake in the natural pelagic situation. Assuming 
an average water temperature of 5°C in the eastern Bering Sea, the 
requirement for pollock necessary only for maintenance of body 
temperature and basic body functions in female fur seals and male 
seals three years and younger is estimated to be 14 percent of the 
seal's body weight per day. This value does not take into account 
additional energy requirements for fetal growth in pregnant females 
or lactation, nor can it be applied to larger male seals (over 
four years of age) without further studies. From the results of 
the present study it is concluded -that the present estimates of 
fur seal food consumption in the Bering Sea and North Pacific may 
be low by a factor of about two." 

Mitchell, E. 1968. Northeast Pacific stranding distribution and 
seasonality of Cuvier's beaked whale, Ziphius cavirostris. Can. 
J. Zool. 46:265-279. 

Author's Abstract: "Previously known and new strandings of Ziphius 
cavirostris are tabulated for the coast of western North America 
and found to range between Alaska and the tip o£ Baja California. 
Strandings are most numerous between February and September, and 
whales less than about 18 ft long have not usually stranded north 
of 42°N. Adults and juveniles strand singly, not in mass, but 
there is evidence for recurrent, single strandings near the same 
spot at different times." 

All five Alaskan records are from the Aleutian Islands. 

Mitchell, E. 1975. Trophic relationships and competition for food 
in northwest Atlantic whales. Pages 123-133 in !If. D. B. Burt, ed. 
Proc. Can. Soc. Zool. Annu. Meet., June 2-5, 1974. 

Author's Abstract: "Fin whales landed in Newfoundland contained 
mainly capelin in stomachs. Fin and sei whalE~s in Nova Scotia 
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contained mainly euphausiids and copepods, respectively. Food 
preferences, partly a reflection of food availability, and feeding 
behaviour are summarized for baleen whales and a food web con
structed. Right and sei whales are the only mysticetes with a 
highly specialized feeding behaviour that have identical prey 
(first copepods, then euphausiids). They are, or were, sympatric 
during the feeding season. Relating indirect evidence of density
dependent relationships to possible competition for food between 
right and sei whales, it is emphasized that protection, without 
adequate scientific studies and an active international management 
programme, may be insufficient to save right whales from extinc
tion." 

Mitchell, E. D. 1973. The status of the world's whales. Nat. Can. 
2(4):9-27. 

This popular article gives some history of whaling, of whale 
population estimating, and of general population dynamics of marine 
mammals. The trends and status of world stocks are given for 
minke, bottlenose, pilot, killer, blue, humpback, sei, fin, gray, 
bowhead, right, and sperm \'lhales. Areas where more research is 
needed are direct counts of whales, migration and tagging, social 
behavior, exploitation levels of smaller cetaceans,· and beaked 
whale biology. 

Mitchell, E. 1977. Sperm whale maximum length limit: proposed 
protection of "harem masters." Rep. Int. Whaling Comm. 27:224
225, SC/28/Doc 39. 

Male sperm whales are sexually mature at a body length of about 45 
ft. Most male sperm whales over 45 ft in length found between 
40°N and 40°S are probably "harem masters." They should be pro
tected from whaling because most replace~rent or "idle" males 
probably have migrated poleward at that time of year. The harem 
would then be without a male that year, and the number of pregnant 
females in that harem would be reduced. 

Mitchell, E. 1978. Finner whales. Pages 37-45 in D. Haley, ed. 
Marine mammals of eastern North Pacific and arctic-waters. Pacific 
Search Press, Seattle. 

Fin, sei, Bryde's, and minke whales are described and identifica
tion tips given, but no distribution maps are included. Fin and 
Bryde's whales eat primarily euphausiids, then fishes, then cope
pods. Sei whales eat mostly copepods, some euphausiids, and some 
amphipods. Minke whales eat primarily fishes and some euphausiids. 
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Mizue, K. 1951. Food of whales (in the adjacent waters of Japan). 
Sci. Rep. Whales Res. Inst. 5:81-90. 

Presence or absence of food, its quantity, and prey species were 
recorded at Japanese land-based whaling stat ions from 1946 until 
1948. A total of 4,982 whales (right, blue, fin, sei, humpback, 
and sperm) was examined. 

'6 . 

Mizue, K. and K. Yoshida. 1965. On the porpoises caught by the salmon 
fishing gillnet in the Bering Sea and the North Pacific Ocean. 
Bull. Fac. Fish. Nagasaki Univ. 19:1-21. 

Of the estimated 1,000 Dall 's porpoises caught each year by the 
Japanese salmon gillnet fishery, 54 are described, and their food 
and reproductive status summarized. Porpoises were caught near 
the western Aleutian and Commander Islands between May and August 
(no year given). 

Squids appear to be the main food, but shrimps and fish bones were 
also found. No estimates of percent occurrence are given. 

Mizue, K., K. Yoshida, and A. Takemura. 1966. On the ecology of the 
Dall 's porpoise in Bering Sea and the North Pacific Ocean. Bull. 
Fac. Fish. Nagasaki Univ. 21:1-2r. In Japanese (Engl. title, 
summary, and tables). 

Stomach contents and reproductive tracts of Dall's porpoises caught 
in salroon gillnets in the western Aleutian and Commander Islands 
between May and August 1964 and 1965 are described. Of the 148 
stomachs examined, 19 were of infants and contained only milk. Of 
the remainder, all contained at least some squid, and 64% contained 
squids only. 

Males and non-pregnant females had similar diets, but stomachs of 
pregnant females were, on the average, less full and contained a 
greater diversity of items. 

Moore, J. C. 1968. Relationships among the living genera of beaked 
whales with classification, diagnoses and keys. Fieldiana: Zool. 
53:209-298. 

Partial Author's Summary: ••• Separate comparisons and evalua
tion of the implications are offered here of: 1) the number and 
position of the teeth, 2) the size and shape of teeth; 3) the 
structure of the alveoli, 4) the morphology of the premaxillary 
crest, and 5) the shape of the nasals. All of these lines of 
evidence provide some information critical in assessing relation
ships, but those of the elevated synvertex, nos. 4 and 5, indicate 
the most inclusive groups. Using the morphological characters 

..., -· 
£- . .,. • • • 
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drawn from these five sources, a hypothetical phylogeny is con
structed and presented as a dendrogram • • • and a classification 
is offered based upon the postulated phylogeny. • • • " 

Morrison, P., !1. Rosenmann, and J. A. Estes. 1974. Metabolism and 
thermoregulation in the sea otter. Physiol. Zoo!. 47:218-229. 

Partial Authors' Summary: "The sea otter has a unique configura
tion for thermoregulation in terms of its size, aquatic mode, and 
habitat in the cold but constant Bering Sea. In 10 13-33-kg 
individuals captured and maintained under nearly natural conditions 
at Cons§antine Harbor, Amchitka Island, a basal metabolic level of 
0.72 em o2(g hr)-1 was found •••• 

Average values of 1.0-1.2 cm3 o2(g hr)-1 and maximum values of 
1.9 and 2.6 cm3 o2(g hr)-1 in air and water, respectively, confirm 
the high food demand of one-fifth to one-fourth their weight in 
fish daily•••• " 

Murie, o. J. 1959. Fauna of the Aleutian Islands and Alaska Peninsula. 
U.S. Fish Wildl. Serv. N. Am. Fauna 61. 364 pp. 

Species accounts and distributions are given, including anecdotal 
records of occurrence, as well as results of 1936-37 surveys by 
the author. The species seen were: sea otter; Steller sea lion; 
northern fur seal and harbor seal; finback, sei, blue, humpback, 
sperm, and killer whale; and harbor and Dall's porpoise. The au
thor notes his lack of experience in cetacean observations and 
the possibility of having missed some animals. 

Murray, N. K. and F. H. Fay. 1979. The white whales or belukhas, 
Delphinapterus leucas, of Cook Inlet, Alaska. Draft prepared for: 
Review of Definition and Status of Stocks of the White Whale, 
Meet. Standing Subcomm. Small Cetaceans, Sci. Comm., Int. Whaling 
Comm., Cambridge, England, 22-29 June 1979. 6 PP• 

The Cook Inlet population of belukhas ranges from Kodiak Island to 
Yakutat Bay, but the center of distribution is Cook Inlet. There 
is no indication of any interchange between this population and 
the nearest neighboring population in southeastern Bering Sea. 
The Cook Inlet population is estimated at 300-400 animals. Feeding 
habits, growth, natural mortality, and reproduction rates have not 
been studied. 

Myrmin, N. I. 1975. (Ecology of sea otters on Bering Island). Prom. 
Ikhtiol. (7), Ref. Inform., Ser. 1, Min. Ryb. Khoz. SSSR:10-13. 

I : ~ 
'·~ 
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In Russian. (Transl. available from Languages Serv Di Off• v. ' • 
Int. Fish., NMFS, NOAA, Washington, D.C., 4 pp.) 

The number of sea otters observed around Bering Island (Commander 
Islands) has grown from few isolated sightings in the 1950's and 
1960's to 176 otters seen in 1975. Fishery vessel surveys of the 
island from 1971 to 1975 identified two main groups, most of which 
were adult males. From analysis of 84 scat samples collect~d in 
December and January, otters eat mostly sea ur chins, some molluscs 
and crabs, and very few fishes. Avalanches and rock slides 
apparently killed about 28% of the 70 otters found dead between 
1971 and 1974. 

Naito, Y. 1976. Harbor seal in the North Pacific :: with regard to its 
taxonomy and some other biological aspects. Rep. to FAO Advisory 
Comm. Mar. Resour. Res., ACMRR/MM/SC/44. 13 pp. 

The literature is reviewed on the taxonomy, distribution, timing 
and length of pupping and weaning periods, and population estimates 
for harbor seals in the North Pacific. All data are given for 
two forms the author considers as subspecies, Phoca vitulina 
largha and P. v. richardsi. 

Nasu, K. 1957. Oceanographic conditions of the whaling grounds in the 
waters adjacent to Aleutian Islands and the Bering Sea in summer 
of 1955. Sci. Rep. Whales Res. Inst. 12:91-101. 

Based on the investigations of the Japanese Whaling Survey of 
1955, it appears that fin, humpback, sei, and sperm whales 
concentrate in areas of cold upwellings and sharp discontinuities 
of dissolved oxygen. These are areas of abundant phyto- and 
zooplankton as well. Water temperature, salinity, transparency, 
dissolved oxygen, plankton abundance, and weather patterns are 
noted for areas of whale abundance. 

Nasu, K. 1960. Oceanographic investigations in t he Chukchi Sea during 
the summer of 1958. Sci. Rep. Whales Res. Inst. 15:143-157. 

A Japanese oceanographic and whale-sighting cruise in mid-August 
1958 reported 86 whales, 82 of which were gray whales. One fin, 
two right, and one unknown whale were also seen. The gray whales 
were primarily seen northeast of St. Lawrence Island. 

Nasu, K. 1963. Oceanography and whaling ground in the subarctic 
region of the Pacific Ocean. Sci. Rep. Whales Res. Inst. 17:105
155. 
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Based on catch data of the Japanese whaling industry from 1952 to 
1960, five main fin whale areas are identified: off Kamchatka 
Peninsula, the southern side of the Aleutian Islands, off Unalaska 
Island, west of St. Matthew Island, and off Cape Navarin. Blue, 
sei, and humpback whales are found mostly south of the Aleutian 
Islands, and sperm whales are found along the Aleutian chain. 
Oceanographic data (temperature, salinity, pH, and transparency) 
are given for the main whaling areas. 

Nasu, K. 1966. Fishery oceanographic study on the baleen whaling 
grounds. Sci. Rep. Hhales Res. Inst. 20:157-210. 

Partial Author's Summary: ii) Off Cape Navarin and 
Olyutorskii--The whaling grounds off Cape Navarin were located 
near the mixing zone between the water mass of low temperature and 
salinity along the Siberian Continent and the Bering Sea water 
mass of relative high temperatures and salinity. The formation of 
whaling ground off Olyutorskii was the result of the topographic 
back eddy which was located at the west of Cape Olyutorskii. 

iii) St. Mathew Island area--It may be considered that the whaling 
grounds were at the oceanic front which was formed by the topo
graphic upwelling and the water mass covering the · continental 
shelf to the Alaska. 

iv) North area off Unalaska Island--It seems that the whaling 
grounds was formed by the topographic upwelling and the mixing 
area. 

v) Southern area of Aleutian Islands--Many fin whales in this 
area were captured mostly of in the upwelling area from the relative 
deep layer, being especially plentiful near the boundary zone 
which exists between the sinking and upwelling area. 

National Marine Fisheries Service. 1981a. Final environmental impact 
statement on the incidental take of Dall porpoise in the Japanese 
salmon fishery. NOAA, Washington, D.C. 99 pp. 

Partial Report Summary: • Based on a catch rate of 0.94 
porpoise per set and preliminary fishing effort data, we have 
estimated that approximately 5, 736 Dall porpoise were taken with 
the U.S. FCZ by the Japanese salmon mothership fishery in 1980. 
The requested incidental take permit would allow a maximum annual 
take of 5,500 in 1981, 1982, and 1983. We have determined that 
this level of incidental take would not be to the disadvantage of 
the North Pacific-Bering Sea-Gulf of Alaska stock of Dall porpoise. 
It is now at or within its optimum sustainable population (OSP), 
as defined by the MMPA and implementing regulations, and will 
remain so at the end of 1983 ...... 
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National Marine Fisheries Service. 1981b. Endangered Species Act, 
Section 7 Consultation - Draft Biological Opinion. Prepared for 
Bur. Land Manage. and U.S. Geol. Surv. NOAA, Seattle. 24 pp. 

Potential impacts on eight species of whales of OCS oil and gas 
leasing in Norton Sound, the northern Aleutian Shelf, and St. 
George and Navarin Basins are explored. The estimated extent to 
which each species uses each lease area is given. Estimates. of 
the sizes of eastern North Pacific populations are: 'A 

bowhead - 2,300 blue - 1,700 
gray - 15,000+ sei - 9,000 
fin - 17,000 right - 200 
humpback - 1,200 sperm - < 200, 0 00 

National Marine Mammal Laboratory. 1980. Gray whales migrating out of 
Bering Sea. Monthly Rep., January, NWAFC, NMFS, NOAA. 

Biologists from the National Marine Mammal Laboratory maintained 
systematic observations at Cape Sarichef on Unimak Island (Aleutian 
Islands). During 541 hours of watch, 4,605 gray whales were 
recorded migrating south through Unimak Pass. Using only periods 
when the visibility was fair or better (454 hours), 4,067 whales 
were sighted, resulting in an estimated total of 13,677 gray whales 
migrating out of the Bering Sea if a constant day-and-night travel 
rate is assumed. This was 3,826 fewer whales than estimated in 
1978. No explanation for the difference is currently available. 
The peak of the migration occurred 4 days later in 1979 than in 
1978. 

National Marine Mammal Laboratory. 1981a. Feedi ng habits of Dall 's 
porpoise relative to Japanese high-seas gillnet fishery studied. 
Page 15 in Monthly Rep., April, NWAFC, NMFS, NOAA. 

A study of Dall's porpoise food habits, begun in 1978, indicates 
that porpoises feed on epi- and mesopelagic fishes and squids. A 
total of 33 species of fishes have been identified, 19 of which 
had not previously been noted as prey of Dal l 's porpoises. Por
poises generally take larger and deeper water prey than do salmon. 

National Marine Mammal Laboratory. 1981 b. Estimates made of bowhead 
whale population after spring census. Pages 12-13 in Monthly 
Rep., June, NWAFC, NMFS, NOAA. 

The 1981 spring bowhead whale census was conducted between 11 April 
and 2 June. Two major pulses of migration were seen: 11 April 
to 3 May and 19 May to 2 June. The bowhead population was estimated 
to be 2,242 (range: 2,025 to 2,459). Both aerial and ice camp 
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surveys were used. A total of 14 calves was counted, for recruit
ment estimates of 2.0 to 5.6%. 

National Marine Mammal Laboratory. 1981c. Report on studies of the 
incidental take of marine mammals, particularly Dall 's porpoise, 
Phocoenoides dalli, in the Japanese salmon fishery. NWAFC, NMFS, 
NOAA. 70 pp. 

Work from 1978 and 1979 is reported, and previous knowledge of the 
general biology of Dall 's porpoises is summarized. The Dall 's 
porpoise population in the North Pacific and Bering Sea is 
conservatively estimated at 580,000, based on stratified strip and 
line transect surveys. The incidental take of porpoises by the 
Japanese mothership fishery, as estimated by research vessels and 
observers in factory catcher boats, is 0.94 porpoises per commer
cial gillnet set of 330 tans, for an estimated total of 8, 970 
porpoises caught in 1979. A model is given to determine optimum 
sustainable population levels and pre-exploitation population lev
els. 

National Oceanic and Atmospheric Administration. 1979. Taking of 
certain Alaska marine mammals: waiver of the moratorium, final 
rule. Federal Register 44:2540-2554. 

Summary: "As part of an eventual return of management authority 
to the State of Alaska, regulations are issued which allow, subject 
to certain conditions, the taking of polar bears, sea otters, and 
Pacific walruses in Alaska or adjacent waters. The regulations 
waive the moratorium on such taking imposed by the Marine Mammal 
Protection Act. The regulation will not be effective until the 
Director approves the laws and regulations of the State of Alaska 
governing these mammals." 

Naumov, s. P. and N. A. Smirnov. 1936. (Materials .on the systematics 
and geographical distribution of Phocidae of the northern part of 
the Pacific Ocean). In s. V. Dorofeev and s. Yu. Freiman, eds. 
(Themarine mammals ofthe North Pacific). Tr. VNIRO 3:161-187. 
(Translator unknown, in files, NMML, NMFS, NOAA.) 

The history of the systematics of Phoca largha is summarized. 
Two races, Phoca vitulina largha pallasii and ~· ::!...• largha, are 
described, and anatomical diagnoses and distributions are given. 

Nelson, E. w. 1887. Report upon natural history collections made in 
Alaska between the years 1877 and 1881. H. W. Henshaw, ed. 
Congressional Ser., U.S. Public Doc. No. 2349, U.S. Gov. Printing 
Off., Washington, D.C. 337 pp. 
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Nemoto, T. 1957. Foods of baleen whales in the northern Pacific. 
Sci. Rep. Whales Res. Inst. 12:33-89. 

Stomach samples were taken from blue, fin, humpbac:k, and sei whales 
caught by the Japanese whaling industry in 1952-·56. Catches and 
foods are given by species and year for each of four whaling 
grounds (north and south of the Aleutians and east and west of 
180° longitude). Blue whales eat mainly euphausiids, fin whales 
eat euphausiids and copepods with some fishes and squids, humpblcks 
eat euphausiids and shoaling fishes, and sei whales eat mostly_ 
copepods. Zooplankton biology, hydrographic description of whaling 
grounds, whale feeding times, depth of dives, and yearly fluctua
tions of food abundance and whale distribution are also discussed. 

Nemoto, T. 1959. Food of baleen whales with referenee to whale move
ments. Sci. Rep. Whales Res. Inst. 14:149-291. 

Japanese investigations of blue, sei, Bryde's, fin, right, bowhead, 
gray, humpback, and minke whales from 1945 through 1959 in northern 
North Pacific, Japanese, and antarctic waters are discussed. In 
the North Pacific, blue whales eat euphausiids (5 spp.); fin whales 
eat euphausiids, Calanus cristatus, schooling fishes (5 spp.), and 
squids; sei whales eat primarily Calanus plumchrus: and some squids; 
humpbacks eat euphausiids and schooling fishes; "and minke whales 
eat Euphausia pacifica and small schooling fishes in coastal areas. 
Baleen whales feed primarily in the morning and evening and appear 
to migrate to favorable feeding areas seasonally. Feeding methods 
are described and classified as swallowing or skimming types. 

Nemoto, T. 1963. Some aspects of the distribution of Calanus cristatus 
and C. plumchrus in the Bering and its neighbouring waters, with 
reference to the feeding of baleen whales. Sci. Rep. Whales Res. 
Inst. 17:157-170. 

Partial Author's Summary: "1. Based on the data of stomach con
tents of baleen whales and plankton nets, ••• the distribution 
of fin and sei whales in their feeding grounds and the distribution 
of Calanus cristatus and C. plumchrus is given. The main concen
tration of Calanus cristatus in spring and summer seasons of the 
Bering sea coincides with the feeding grounds of fin whales, and 
Calanus plumchrus with sei whales. 

2. Adult specimens of both species have not been appeared in the 
stomachs of baleen whales as their food•••• " 

Nemoto, T. 1964. School of baleen whales in the feeding areas. Sci. 
Rep. Whales Res. Inst. 18:89-110. 

·-..·-... .."'.. 
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North Pacific whale-marking data from 1953 to 1961 and whaling 
ship records were analyzed to give average size and sex composi
tion of groups of fin, blue, sei, humpback, right, and gray whales. 
Occasionally, mixed groups of blue and fin whales and of fin and 
sei whales were seen. Cow and calf pairs were usually alone or 
accompanied by one other whale, except humpback whales, where 
larger groups were more common. 

Nemoto, T. 1968. Feeding of baleen whales and krill, and the value of 
krill as a marine resource in the Antarctic. Pages 240-253 in 
Proc. Symp. Antarctic Oceanogr., Santiago, Chile, 13-16 September 
1966. 

Partial Author's Summary: "(1) Population assessments of baleen 
whales in the Antarctic have been carried out by the Committee of 
Four, F.A.O. stock assessment group and institutes of the United 
Kingdom, Japan, etc. 

They clearly show the remarkable decline of baleen whales, the 
consumer of !• superba. That may cause some increase of population 
in other competitors in the Antarctic•••• 

The amounts of food found in stomachs of blue, fin, .and Bryde's 
whales are given. The larger baleen whales in the Antarctic are 
considered to eat about 1 ton per- day. The biology, food, and 
distribution of Euphausia superba are reviewed. 

Nemoto, T. 1970. Feeding pattern of baleen whales in the ocean. Pages 
241-252 in J. H. Steele, ed. Marine food chains. Univ. California 
Press, Berkeley. 

Baleen types and configurations are described for nine species and 
divided into three main categories: blue, gray, and right whale 
types. 

The relative importance of main foods of whales in the North Pacific 
are given: 

Blue whale - euphausiids only 

Fin whale - euphausiids = large copepods = shoaling fishes > 


small copepods 
Humpback whale - euphausiids = shoaling fishes 
Minke whale euphausiids shoaling fishes > copepods 
Right whale - copepods > euphausiids 

Calculated filtering rates and observed stomach contents indicate 
that zooplankters must concentrate in patches that are much denser 
than the average for the area. "Skimming"-type feeders (Pacific 
right whale and occasionally gray and sei whales) can utilize 
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more diffuse prey patches than can "swallowing"-type feeders 
(Baleanoptera whales). 

Nemoto, T. 1978. Humpback whales observed within the continental 
shelf waters of the eastern Bering Sea. Sci. Rep. Whales Res. 
Inst. 30:245-247. 

'i '. 
Twenty-six humpback whales were seen south of Nunivak Island on 
11 July 1975. Four groups of five whales each and two groups· ·e£ 
three whales each were seen swimming to the northwest. 

Nemoto, T. and T. Kasuya. 1965. Foods of baleen whales in the Gulf 
of Alaska of the North Pacific. Sci. Rep. Whales Res. Inst. 19: 
45-51. 

The distributions of sei, fin, and blue whales in the Gulf of 
Alaska and the distributions of their food species are mapped. 
Copepods occur in deep water and euphausiids in shallower areas. 
Of the six common species of euphausiids in the Gulf of Alaska, 
three, Euphausia pacifica, Thysanoessa inermis, and T. spinifera, 
were most common in whale stomachs. 

Nemoto, T. and A. Kawamura. 1977. Characteristics of food habits and 
distribution of baleen whales with special reference to the 
abundance of North Pacific sei and Bryde 's whales. Rep. Int. 
Whaling Comm. (Spec. Issue 1):80-87. 

Partial Authors' Abstract: The distribution and feeding 
range of baleen whales are examined. The feeding migrations and 
range of baleen whales are considered to be affected by the type 
of habitat (whether coastal waters or pelagic ocean), the biologi
cal strength of whales (number, size, age, time of migration) and 
inter-specific relationships. Sei whales usually do not penetrate 
into coastal waters and they have expanded t heir feeding range 
into higher latitudes with the depletion of the larger blue and 
fin whales •••• " 

Sei whales occur normally in oceanic waters with a primary produc
tivity of 100 to 500 mg•C·m-2•day-1. They eat a greater range of 
prey species and prey densities than other North Pacific baleen 
whales. 

Nemoto, T. and K. Nasu. 1963. Stones and other aliens in the stomachs 
of sperm whales in the Bering Sea. Sci. Rep. Whales Res. Inst. 
17:83-91. 

Stones, sand, crabs, deep sea sponges, and bivalve shells found 
in sperm whale stomachs are direct evidence for bottom feeding. 

.• · ·• 
i · ~ .; 
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All specimens are from Japanese whaling operations conducted 

between 1954 and 1961. Stones, etc., were found only in stomachs 

of whales taken along the Aleutian Island chain and the Alaskan 

continental shelf edge. Sperm whales were also taken in the deep 

water near Bowers Bank and central and southcentral Bering Sea, 

but none had stones. The size of the sample is not clear; other 

stomach contents are not given; and no estimate of percent volume 

or weight of stones in stomach contents is given. 


Nemoto, T., T. Doi, and s. Ohsumi. 1968. Population assessment of fin 
whales in the North Pacific - I. Bull. Tokai Reg. Fish. Res. Lab. 
54:5-52. In Japanese (Engl. title, abstr., table headings). 

Partial Authors' Abstract: •• In this report we give catch 

statistics and catching efforts as basic data. And biological 

information such as stock unit, sexual maturity, pregnancy rate 

and aging techniques are examined. As the length distributions 

have been obtained year by year, age compositions by area can be 

calculated for male and female by the conversion method using age

length key and age-ovulation key. Total mortality and natural 

mortality are estimated from age compositions thus calculated. 

Natural mortality rate are ranging from 0.037 to 0.052 and the 

average one is 0.046...... 


ill I .n 

Nemoto, T., T. Doi, and s. Ohsumi. 1971. Population assessment of ''J! 
fin whales in the North Pacfiic - II. Bull. Tokai Reg. Fish. Res. 

II' 

Lab. 67:35-45. In Japanese (Engl. title, abstr.). 

"Catching mortality coefficient," population size, and optimum 

rate of exploitation (sustainable yield) are calculated for fin 

whales in the North Pacific. "Catching mortality coefficients" 

change with area, year, and method of analysis but average 0.05
0.20. 

Nerini, M. 1981. Gray whales and the structure of the Bering Sea 
benthic community. Page 84 in Abstr. 4th Biennial Conf. Bioi. 
Mar. Mammals, 14-18 December-r981, San Francisco. 

Partial Author's Abstract: "The gray whale, the only mysticete 

whale which feeds mainly upon benthic organisms, relies on the 

amphipod crustacean assemblages of the Northern Bering Sea and the 

Chukchi Sea for most of its annual food intake. Foraging whales 

leave identifiable depressions in the bottom sediments in their 

wake. • •• three cruises in the vicinity of St. Lawrence Island, 

Alaska during the summer of 1980. Large, deep pits are 

characterized by species considered early colonists of disturbed 

areas. Smaller, shallow depressions do not have elevated numbers 
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of early colonists. Abundances of Ampelisca macrocephala, a tube
dwelling amphipod and the dominant bottom organism, were depressed 
in all pits sampled •••• " 

Nerini, M. K., L. Jones, and H. W. Braham. 1980. Gray whale feeding 
ecology. Unpubl. rep., NMML, NMFS, NOAA. 35 pp. 

'i ·. • . . ..· 

Authors 1 Abstract: "During three 1980 vessel cruises in the 
Northern Bering Sea, samples were taken to evaluate the fe~d±ng 

ecology of the gray whale. Side-scan sonar, close-circuit T.V., 
remote bottom samplers and SCUBA divers were employed to describe 
and quantify the infaunal community consumed by whales. 

The summer distribution of whales is constrained by the distribu
tion of prey items. The largest aggregations of whales were 
found in the central Chirikov Basin over dense beds of amphipods. 
Densities of Ampelisca macrocephala, the dominant species, alone 
reached 22,450 individuals 1m2. The bottom sediments from this 
region are deeply pitted possibly as a result of foraging whales. 
Long-term experiments on the turnover rates of the benthic commu
nity were begun in the first of a proposed three year study." 

Nerini, M. K. and J. S. Oliver. Unpubl. ms. Gray whales and the 
structure of the Bering Sea benthos. NMML, NMFS, NOAA. 

In the northern Bering Sea, in waters deeper than 20 m, the bottom 
is often pitted '1-Tith shallow depressions 0.5 to 5.0 min diameter. 
The pits are usually rimmed with tubes of the amphipod Ampelisca 
macrocephala. The authors hypothesize that gray whales make the 
pits as they feed on the benthos. Ampelisca is a primary colonizer 
of disturbed areas and a major food of gray whales. 

Nesterov, G. A. 1971. 0 kohchestve peshchi, potreblyaemoi kotikami 
v bol 1 ernykh usloviyakh (Food intake of fur seals in captivity). 
Tr. VINRO 82:77-78. In Russian. (Transl. by Transl. Bur., 
Foreign Languages Div., Dep. Sec. State, Ottawa, Ont., Canada, 
Fish. Res. Board Can. Transl. Ser. No. 2456, 1973, 3 pp.) 

Author's Summary: "The food intake per day and with one feeding 
has been estimated for fur seals held in captivity on the Northern 
rookery on the Bering Island in 1963. 

The experiment was carried out with a 2-year-old male fed on fresh 
Salvelinus fontinalis for 21 days. The results show that a male 
weighing 22 kg can eat, on the average, 1.4 kg with one feeding 
and up to 2.5 kg per day, which approximates one-ninth of its 
body weight. The results are near to the data obtained by American 
scientists." 
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Newby, T. c. 1978. Pacific harbor seal. Pages 185-191 in D. Haley, 
ed. Marine mammals of eastern North Pacific and arctic waters. 
Pacific Search Press, Seattle. 

Harbor and spotted seals, both of which occur in the Bering Sea, 
are discussed. History of exploitation, descriptions, reproduc
tion, parasites, and protection are discussed. 

Niebauer, H. J. 1981. Recent fluctuations in sea ice distribution in 
the eastern Bering Sea. Pages 133-140 in D. W. Hood and J. A. 
Calder, eds. The eastern Bering Sea shelf: oceanography and 
resources, Vol. 1. Off. Marine Pollution Assessment, NOAA. Dis
trib. by Univ. Washington Press, Seattle. 

Author's Abstract: "The eastern Bering Sea shelf (approximately 
1000 km long X 500 km wide) is ice covered in winter but ice free 
in summer. Time series of weekly percent ice coverage are pre
sented, illustrating details of this phenomenon for the period 
1973-79. Advances and retreats of the ice edge are correlated 
with fluctuations in sea and air temperatures, with surface winds, 
and with regional meteorological events. The period 1973-79 is 
shown to be a time of extreme fluctuations with 1973-76 character
ized by below-normal temperatures and above-normal. ice cover 
under northerly winds, while 1976-79 was a period of strong rise 
in temperatures and retreat of the - ice pack under winds shifting 
to southerly." 

Niebauer, H. J., v. Alexander, and R. T. Cooney. 1981. Primary 
production at the eastern Bering Sea ice edge: the physical and 
biological regimes. Pages 763-772 in D. W. Hood and J. A. Calder, 
eds. The eastern Bering Sea shelf! oceanography and resources, 
Vol. 2. Off. Marine Pollution Assessment, NOAA. Distrib. by 
Univ. Washington Press, Seattle. 

Authors' Abstract: "In this chapter, we show that melting of the 
ice edge in the Bering Sea promotes high primary production in 
spring by increasing the stability of the water colunm. Hydro
graphic sections of temperature, salinity, sigma-t, nitrate, ammo
nia, and chlorophyll a through the ice-edge zone in the spring of 
1975, compared with sections taken later in the spring, seem to 
support this hypothesis. In addition, sections collected at 
similar times in spring 1976, a relatively cold year, and spring 
1977, a relatively warm year, suggest that short-term climatic 
fluctuations may control the nutrient supply at the ice edge. In 
warm years the ice is farther up on the shelf, away from the 
nutrient-rich Alaska Stream/Bering Sea water mass, a condition 
which may be important to upwelling phenomena at the ice edge. 
Finally, we present a conceptual model depicting the flow of 
organic matter relative to the timing of the ice melt and seasonal 
variations in the position of the ice edge." 

,i~ 
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Nikolaev, A. M. and V. A. Skalkin. 1975. (On the food of true seals 
of the eastern coast of Sakhalin). Izv. TINRO 95:120-125. In 
Russian. (Trans!. by F. H. Fay, Univ. Alaska, Fairbanks, 8 pp.) 

Stomach samples were collected in the southeastern part of Terpenie 
Bay between 25 March and 9 April 1972. Of the 66 stomachs examined, 
27 were from ringed seals, 7 from spotted seals, 31 from bearded 
seals, and 1 from a ribbon seal. Food was found in 51 (77.2%) of 
the stomachs. Foods, in order of preference, are as forlows: 

Ringed seals: euphausiids > shrimps > fishes = crab 
Spot ted seals: fishes > shrimps = crabs = small octopus 
Bearded seals: crabs > cephalopods > shrimps > bottomfishes 

All three species feed actively during the molting period. 

Nikulin, P. G. 1941. Chukotskii morzh (Chukotsky walrus). Izv. TINRO 
20:21-59. In Russian. (Transl. by Bur. Commer. Fish., U.S. Fish 
Wildl. Serv., Seattle, 1953, 52 pp.) 

Over 1,000 walruses were collected and examined in 1934, 1935, and 
1937-1939. Historic and present distributions are given, as well 
as notes on general morphology and reproductive biology. A general 
migration pattern is proposed. 

Bivalve molluscs were the most commonly found food in the walrus 
stomachs examined. The five most common genera, in decreasing 
order of occurrence were: Astarte, Macoma, Serripes, Mya, and 
Nucula. Most walrus food species occur in water betweeil30 and 
50 m deep. 

Nikulin, P. G. 1946. 0 raspredelenii kitoobraznykh v moryakh, omyvay
ushchikh Chukotskiy Poluostrov (Distribution of cetaceans in seas 
surrounding the Chukchi Peninsula). Izv. TINRO 22:255-257. In 
Russian. (Transl. by u.s. Nav. Oceanogr. Off., Washington, D.C., 
Transl. No. 428, 1969, 3 pp.) 

Land-based observations from 1937 to 1941 and whaling ship statis
tics for 1942 and 1943 are reported. Bowhead and belukha whales 
migrated north along the coast in April and May through the Bering 
Strait and headed back south in December. Large groups of gray 
whales, individual minke whales, and small groups of humpback, fin, 
and killer whales usually appeared in June and remained until 
October. A total of 4, 704 whales was sighted from 1937 through 
1943. 

Nikulin, P. G. 1947. Biologicheskaya kharakteristika beregovykh 
lezhbishch morzha na Chukotskom Poluostrove (Biological character
istics of coastal hauling-out grounds of walrus on the Chukotka 
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Peninsula). Izv. TINRO 25:226-228. In Russian. (Trans!. by 
Trans!. Bur., 'Foreign Languages Div., Dep. Sec. State, Ottawa, 
Ont., Canada, Fish. Res. Board Can. Trans!. Ser. No. 115, 1957, 
4 pp.) 

Observations of walruses at various sites were made from 1934 
through 1941. At Inchoun in 1941, the first walrus appeared 8 
August, and by 10 October 8,000 walruses were hauled out on the 
beach. It appears that walruses must rest either on land or ice 
and must be near shallow water to feed. 

Nishiwaki, M. 1950. On the body weight of whales. Sci. Rep. Whales 
Res. Inst. 4:184-209. 

In 1947 and 1948, 32 blue and 29 fin whales from the Antarctic 
were weighed. Proportional weights of muscle and blubber increased 
through the whaling season. The ratio of body weight to length 
is very similar for both species. Blubber and internal organs 
made up a greater percentage of total weight in females of both 
species than in males. 

Nishiwaki, M. 1966. Distribution and migration of the larger cetaceans 
in the North Pacific as shown by Japanese whaling results. 
Collect. Reprints Ocean Res. Inst., Vol. 5. Univ. Tokyo. 

Results of Japanese whaling and whale marking from 1949 through 
1962 are summarized to give the following distributions and popula
tion estimates (summarized here for the Bering Sea and Aleutians 
only): 

Blue whale: 1,500; south of Aleutians; few seen 
Fin whale: 15-20,000; Bering Sea and Aleutians; common 
Humpback whale: 5-7,500; Bering Sea and Aleutians; common 
Sei whale: 15-20,000; Bering Sea and Aleutians; common 
Sperm whale: 150,000; males only in Bering Sea, females south 

of Aleutians 

Nishiwaki, M. 1967. Distribution and migration of marine mammals in 
the North Pacific area. Bull. Ocean Res. Inst. 1:1-64, Univ. 
Tokyo. 

General descriptions of distribution and some data on migration 
are compiled from the literature and 20 years of sightings for 69 
species of the North Pacific. Changes in distribution and migra
tion due to human influence are also mentioned. 

Nishiwaki, M. 1974. Status of marine mammals in the Bering Sea. 
Pages 279-281 in D. w. Hood and E. J. Kelley, eds. Oceanography 
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of the Bering Sea. Occas. Publ. No. 2, Inst.. Mar. Sci., Univ. 
Alaska, Fairbanks. 

The author lists all marine mammals occurring in the Bering Sea, 
mentions major research areas and management concerns, and calls 
for more international cooperation in marine mammal study. 

'i • ' . 
Nishiwaki, M. and C. Handa. 1958. Killer whales caught in the coastal 

waters of Japan for recent 10 years. Sci. Rep. Whales Res. In~~. 

13:85-96. 

Partial Authors' Abstract: "1. In adjacent waters of Japan about 
60 of killer whale were caught annualy. 

2. Killer whales were caught mostly in Okhotsk and the southern 
waters off Hokkaido, because many small cetacean whaling ships are 
working in these area•• 

3. Average body length of killer whale is 21 feet for male, 20 
feet for female. Maximum length is 31 feet for male, 27 feet for 
female. 

4. Peak of breeding season of killer whale seems in May-July, 
and their pregnant period seems over one year. The body length in 
parturition is about 9 feet. 

5. The most favorable food of killer whale is fishes, and squids, 
dolphins, whales, and seals come in this order. 

Nishiwaki, M. and T. Hibiya. 1951. On the sexual maturity of the sperm 
whale (Physaeter catodon) found in the adjacent waters of Japan. 
Sci. Rep. Whales Res. Inst. 6:153-165. 

Between 19 July and 6 October 1950, 90 male sperm whales (35 to 53 
ft in length) and 80 females (34 to 39 ft in length) were caught. 
Based on testes weight and presence of spermatoza, male sperm 
whales mature sexually at body lengths of 35 to 37 ft. Based on 
presence of corpora lutea, nearly all female sperm whales mature 
sexually before they are 35 ft in length. 

Nishiwaki, M., T. Hibiya, and S. Kimura. 1956. On the sexual maturity 
of the sperm whale (Physaeter catodon) found in the North Pacific. 
Sci. Rep. Whales Res. Inst. 11:39-46. 

In 1954 and 1955, 1,060 male sperm whales, all between 38 and 57 
ft in length, were taken by Japanese whalers in the waters around 
the Aleutian Islands. Each whale's testes \<Tere measured and 
weighed, and 106 were examined for the presence of spermatoza. 
Of all whales 38 to 39 ft in length, 85% were~ sexually mature. 
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Norris, K. s. and B. Wursig. 1979. Gray whale lagoon entrance aggre
gations. Page 44 in Abstr. 3rd Biennial Con£. Biol. Mar. Mammals, 
7-11 October 1979, Seattle. 

Authors' Abstract: "Gray whale groups at the entrances to calving 

lagoons are composed of juveniles and adults without calves. 

Behavior is strongly influenced by the tide and consists of bouts 

of what appear to be feeding at high tidal velocities, and courtship 

at lower velocities. Such groups interact very little at the 

entrance of Bahia Magdalena with mother calf groups deeper in the 

lagoon, but at some other entrances such interaction is more 

frequent. Potential relations to gray whale energetic relations 

are mentioned." 


North Pacific Fishery Management Council. 1979. Fishery management 
plan for the groundfish fishery in the Bering Sea/Aleutian Island 
area. Final plan and environ. impact statement, Anchorage, Alaska. 

The groundfish fishery is described in terms of the areas fished, 
the biology and status of fish stocks, the history of domestic and 
foreign exploitation, the history of management and research, and 
the socioeconomic characteristics of the domestic fishery. Effects 

, ; 

of the proposed management plan on northern sea lions, northern 
fur seals, and bearded, ringed, spotted, harbor, and ribbon seals 
are considered. Because the proposed total groundfish optimum 
yield is about 25% below the average catch of 1969-1976, more 
fish should be available for marine mammal consumption under the 
new plan. Sunnnaries of the general biology and population esti 
mates are given for the seven pinnipeds listed above. 

North Pacific Fur Seal Commission. 1962. Report on investigations 
from 1958 to 1961. Kenkyusha Print Co., Tokyo. 183 pp. 

Researchers from Canada, Japan, the US, and USSR conducted inves

tigations on the Pribilof, Robbin, and Commander islands and the 

Pacific Ocean and Bering Sea. Research topics included population 

dynamics, pregnancy and mortality rates, effect of harvest, distri 

bution and intermixture of seals from different breeding areas, 

and food habits of fur seals by area. 


Pollock and capelin are the principal foods offshore in the Bering 

Sea; sand lance and capelin are more important near islands. 

Japanese investigators found that stomachs of fur seals collected 

south of the Commander Islands contained 51% squid, 21% salmon, 

and 3% pollock (all percent of volume). 


North Pacific Fur Seal Connnission. 1969. Report on investigations 
from 1964 to 1966. Kenkyusha Print Co., Tokyo. 96 pp. 
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International investigations, both on land and at sea, were 
continued on population dynamics, distribution and intermixture 
of breeding stocks, and food habits of fur seals. 

The four major food items found in fur seal stomachs in the Bering 
Sea in 1962 were: squids (especially Gonatidae) and Mallotus 
villosus - western Alaska; Mallotus and Pleurogrammus - Unimak 
Pass; and Theragra and squids - Bering Sea. 

•j 

North Pacific Fur Seal Commission. 1971. Report on investigations 
in 1962-63. Kenkyusha Print Co., Tokyo. 161 pp. 

International investigations, both on land and at sea, were 
continued on population dynamics, distribution and intermixture 
of breeding stocks, and food habits of fur seals. 

Seals collected in the Bering Sea in July and August 1964 were 
feeding mainly on squids, herring, pollock, capelin, and deep-sea 
smelt (Bathylagidae). Squids and deep-sea smelt were the main 
foods in September. 

North Pacific Fur Seal Commission. 1975. Report on investigations 
from 1967 through 1972. Dependable Print Co., Hyattsville, Md. 
212 pp. 

International investigations, both on land and at sea, were 
continued on population dynamics, distribution and intermixture 
of breeding stocks, and food habits of fur seals. 

Seals collected in Alaskan waters from May through August 1968 
were feeding mainly on pollock (32% of total volume), squids (26%), 
Atka mackerel (14%), and sand lance (11%). 

North Pacific Fur Seal Commission. 1980. Report on investigations 
during 1973-76. Dependable Print Co., Hyattsville, Md. 197 pp. 

International investigations, both on land and at sea, were 
continued on population dynamics, distribution and intermixture 
of breeding stocks, and food habits of fur seals. Behavior and 
pathology were also studied. 

Seals were collected near the Pribilof Islands from July through 
September 1973 and 1974. In 1973, 77% of the 675 stomachs collected 
contained food; 67% (total volume) was pollock, 15% was unknown 
gadids, 11% was squids (Gonatus, Berryteuthis, Gonatopsis),and 2% 
was Greenland turbot. By frequency of occurrence (both years), 
gonatid squids were the most important foods, followed by pollock 
and unidentified gadids. 

J 
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Ognetev, G. N. 1981. Studies on the ecology and the taxonomy of the 
white whale (Delphinapterus leucas Pall. 1776) inhabiting the 
Soviet Arctic. Rep. Int. Whaling Comm. 31:515-520, SC/32/SM1. 

Author's Abstract: "This paper deals with some aspects of white 
whale growth and variation in body colouration in the White, 
Barents and Kara Seas. Four colour types are rlistinguished ranging 
from the dark grey of the youngest animals to the pure white of 
the adult animals. Data are presented which suggest that although 
some white whale females reach sexual maturity as early as two 
years old, it is not until 5 years of age that most females 
can successfully breed. Some aspects of white whale population 
dynamics are discussed and variations in the structure and size of 
the stocks with time are noted. A study of morphological data 
reveals no major differences between white whales from the White 
and Kara Seas." 

Ohata, C. A. 1976. Temperature regulation and metabolism in northern 
fur seals, Callorhinus ursinus. Unpubl. Ph.D. dissertation, Univ. 
Alaska, Fairbanks. 

Partial Author's Abstract: "The ability of northern fur seals to 
produce, dissipate, and conserve heat was studied in the field and 
in the laboratory. The body temperature (Tb) of 7 newborn and 45 
older pups was about 38 °C. • • • The Tb of six seals shot at sea 
was 37.4°C, but lower rectal (35.8°C) and sub-blubber (32.9°C) 
temperatures indicate a decrease in peripheral temperature during 
prolonged immersion. Activity elevated the metabolism of 
captive seals in 15 °C or colder water, but the seals shivered 
after two hours in ice water resulting in the highest metabolic 
rates obtained, 2.82 cc o2(g"hr) ...... 

Ohsumi, s. 1965a. Sexual segregation of the sperm whale in the North 
Pacific. Sci. Rep. Whales Res. Inst. 19:1-35. 

From 1960 through 1964, 4,130 sperm whales (31% male) were caught 
off the coast of Japan. In 1961 and 1962, 4,349 sperm whales 
(98.9% male) were caught in Aleutian waters. From tooth lamina
tions and age-length keys, age distributions of whales in the two 
areas were compared. From 40 to 60% of the sexually mature males 
move to the Bering Sea and Aleutian area in summer. The proportion 
of segregated (and presumably nonbreeding) males in each generation 
increases rapidly from 12 to 25 years of age, peaking at 90% of 
the 4Q-year-old males. The proportion of segregated males in each 
age class then decreases gradually with age. 

Ohsumi, s. 1965b. Reproduction of the sperm whale in the north-west 
Pacific. Sci. Rep. Whales Res. Inst. 19:1-35. 
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Fetal length and sex, and female age and reproductive condition 
were studied between 1960 and 1962 in the northwest Pacific near 
Japan. Most sperm whales mated in April. Of the fetuses examined, 
51% were male. Average body length at birth 'Was 4.05 m. The 
gestation period was calculated to be 16.4 months; the lactation 
period was estimated to be 24-25 months. The annual rate of 
ovulation was 0.27 and decreased with age. Several different 
reproductive cycle patterns are recognized. 

•J '-

Ohsumi, S. 1975a. Incidental catch of cetaceans with salmon gillnet. 
J. Fish. Res. Board Can. 32:1229-1235. 

Author's Abstract: "Using data on number of cetaceans caught per 
1000 "tans" ( = approximately 50 m) of salmon drift gillnet, 
incidental catch rates by salmon research vessels of the Japanese 
Fisheries Agency averaged 0.476. The maximum was 1.42. The 
average ranged between 0.37 and 0.65 from 1962 to 1972, indicating 
negligible effect on porpoise populations. These figures are much 
lower than the average incidental catch rate (6.66) in the United 
States salmon drift net research. The main catch is Phocoenoides 
da11i." 

Ohsumi, s. 1975b. Population assessment of the California gray whale. 
Rep. Int. Whaling Comm. 27:350-359, - SC/27/Doc 19. 

A model of population dynamics of gray whales is developed using 
previously published population parameters. 

Partial Author's Conclusions: The potential virginal 
population size from the present carrying capacity of this stock 
is estimated to be 14,900. The population level which provides 
the maximum sustainable yield is also estimated to be 57% of the 
potential virginal level, and MSY will be 250. The present 
population level is estimated to be 74% of the potential virginal 
level, and 30% higher than the level of MSY." 

Ohsumi, s. 1980. Population assessment of the sperm whale in the 
North Pacific. Rep. Int. Whaling Comm. (Spec. Issue 2):31-42, 
SC/SPC/3. 

Five methods of assessing the sperm whale population are discussed, 
including mark and recapture, cohort analysis, modified DeLury, 
and the CHP0 and SPDYN computer models. No one method gives 
reliable results, although all but the mark-recapture method show 
similar trends. Generally, the exploitable male population gradu
ally increased until the early 1950's, then decreased until the 
early 1960's. The population then fell rapidly until 1971 and 
has been relatively stable since 1972. 
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Ohsumi, s. and Y. Masaki. 1975. Japanese whale marking in the North 
Pacific, 1963-1972. Bull. Far Seas Fish. Res. 12:171-219. 

From 1963 through 1972, 1,192 whales of nine species were recorded 
as "effectively marked" by Japanese researchers and commercial 
whalers. Of these, 215 were recaptured; an additional 84 whales 
marked by other countries were also taken by Japanese whalers. 
From the recapture data, blue, fin, sei, and Bryde's whales appear 
to move in longitudinally restricted bands. Humpback and male 
sperm whales appear to range widely. Recapture data were also 
analyzed for schooling behavior and group size, as well as timing 
and regularity of migration and routes between feeding and breeding 
areas. 

Ohsumi, S. and S. Wada. 1972. Stock assessment of blue whales in the 
North Pacific. Rep. Int. Whaling Comm. 24:1-20. 

Estimates of the number of blue whales in the North Pacific from 
whale marking, sightings, and a population model are compared. 
Data are from Japanese whaling statistics from 1952 through 1965. 
The map of distribution of blue whales caught by Japanese whalers 
shows that the few blue whales taken in the Bering Sea were all 
either just north of the eastern Aleutians or just north of the 
Commander Islands. 

Ohsumi, S. and s. Wada. 1978. Provisional report on the minke whale 
caught under special permit in the North Pacific. Rep. Int. 
Whaling Comm. 28:289, SC/29/Doc 39. 

One immature female minke whale was taken and 29 minke whales 
were seen in over 18,000 miles of sailing from 2 June through 29 
August 1976, mostly in the southern North Pacific. Scouting boat 
records from 1966 through 1976 show that minke whales are usually 
found north of the 1976 study area during the summer. 

Ohsumi, s. , M. Nishiwaki, and T. Hibiya. 19 58. Growth of fin whales 
in the northern Pacific. Sci. Rep. Whales Res. Inst. 13:97-133. 

Data on growth and sexual and physical maturity were collected 
from 1952 through 1957 from 3,218 male and 2,957 female fin whales 
killed by Japanese whalers. From fetal length frequencies, it 
appears that calves are born at 20 to 22 ft in length after about 
a 1-year gestation period. Although mating occurred at any time 
of year, most matings occurred between November and January. 
Females with young are protected by the IWC, so data on weaning 
are scarce. Fin whales nurse for approximately 6 months and are 
about 37 ft in length when weaned. Females average 64 ft in 
length at sexual maturity; males average 61 ft. From examination 

,j 
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of ear plug laminations, it appears that both sexes mature between 
5 and 8 years of age; most mature at 7 years of age. 

Okutani, T. and T. Nemoto. 1964. Squids as the food of sperm whales 
in the Bering Sea and Alaskan Gulf. Sci. Rep. Whales Res. Inst. 
18:111-121. 

'J 

Sperm whale stomach contents were collected from a factory whaling 
ship in 1963. Most whales captured were males.. Whales ate mostTyr
squids in the western Aleutians; fishes were commonly eaten only 
in the Gulf of Alaska and along the shelf break in the central 
Bering Sea. The most common squid species taken was Moroteuthis 
robustus. Eight species of squids were identi.fied from the whale 
stomachs. No sample size is given. 

Okutani, T. andY. Satake. 1978. Squid in the diet of 38 sperm whales 
caught in the Pacific waters off northeastern Honshu, Japan, 
February 1977. Bull. Tokai Reg. Fish. Res. Lab. 93:13-27. 

Stomach contents of sperm whales brought to a coastal whaling 
station were examined, and any whole or partly digested squids were 
identified. Squid fragments and beaks were not counted or identi
fied. Histioteuthis dofleini made up 52% by occurrence of all 
squids identified, followed by Octoteuthis sp. ( 26. 2%). In all, 
12 species of seven families were identified. 

Okutani, T., Y. Satake, S. Ohsumi, and T. Kawakami. 1976. Squids 
eaten by sperm whales caught off Joban district, Japan, during 
January-February 1976. Bull. Tokai Reg. Fish. Res. Lab. 87:67
113. 

Partial Authors' Abstract: "The cephalopod (squid) constituents 
of stomach contents of 80 sperm whales caught off Joban District 
(Pacific coasts of Ibaraki and Fukushima Prefectures, eastern 
Honshu, Japan) during January to February 1976:, were investigated. 
The identification was made on the specimens with soft part only 
but not those remained only beaks and gladius. The results ob
tained are: 

(1) The squids identified to the generic and species levels 
are 15 species belonging to 9 families •• 

(2) Out of identified 606 specimens, the dominant species in 
number was Histioteuthis dofleini (41.6%), followed by Omnastrephes 
bart rami (20. 0%) and Horoteuthis robust a (14. s:o. . .. 

(5) It was found that SO% of the species that have hitherto 
been reported as the diet of sperm whales are common or at least 
taxonomically and ecologically closest to the present material. 
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Species composition and abundance of the components varies by 
locality representing medium- to large-sized oceanic squid fauna 
of the area. • • • " 

Omori, M., A. Kawamura, and Y. Aizawa. 1972. Sergestes simi lis Hansen, 
its distribution and importance as food of fin and sei whales in 
the North Pacific Ocean. Pages 373-391 in A. Y. Takenouti et al., 
eds. Biological oceanography of the northern North Pacific Ocean. 
Idemitsu Shoten, Tokyo. 

Authors' Abstract: "A mesopelagic oceanic shrimp, Sergestes 
similis, is restricted to the northern North Pacific, occurring 
from Suruga Bay, Japan, to the Oregon and California coasts and as 
far south as the Gulf of California. In the mid-Pacific this 
typical subarcti•c and transitional species is distributed north of 
the Subarctic boundary (approximately 40°N), but it does not extend 
to the Sea of Japan. The temperatures where it is distributed range 
between 3 and 13 °C, and the species tends to form dense swarms 
near the surface close to the upper limit of its temperature range. 
S. similis carries out a distinct diurnal migration and appears in 
near-surface waters at night. The species is abundant and is 
voraciously eaten by fin and sei whales in the waters bounded by 
40°N and 50°N, and 132°W and 143°W and also 157°W and 174°W. In 
these two restricted areas, whales feed early in the morning and 
possibly evening when S. similis is -available in dense swarms near 
the surface. The average concentration in the swarms, estimated 
from the feeding behavior of the whales, is probably 100-4,500 
individuals/m3. There is a possibility of developing a fishery 
for s. similis in these areas." 

Omura, H. 1950a. On the body weight of sperm and sei whales located 
in the adjacent 1;..raters of Japan. Sci. Rep. Whales Res. Inst. 4: 1
13. 

Of 13 sperm whales weighed, 11 were males and two were females. 
The relation between body weight and length was calculated to be: 
w = 0. 000137 13. 18. Blubber and meat each accounted for about 
33% of the total weight. A total of 23 sei whales was weighed, 
and considerable differences in weight were found among whales of 
the same length. The differences were due primarily to differences 
in blubber weight. The relation between body weight and length 
for sei whales from northern Japan was calculated to be: 
w = 0.00135 12.43. 

Omura, H. 1950b. Whales in the adjacent waters of Japan. Sci. Rep. 
Whales Res. Inst. 4:27-113. 

External characteristics and parasites, food, blubber thickness, 
condition of genitalia, and physical maturity were calculated for 
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1,785 whales (blue, fin, sei, humpback, and sperm) taken off Japan 
in 1948 and 19!•9. Of seven blue whale stomachs examined, five 
were empty and two contained a few small euphausiids. Of 153 fin 
whale stomachs, 57 were empty, 94 contained 100% euphausiids, 1 
had copepods, and 1 had sardines. Of 10 humpback stomachs, seven 
were empty, two contained krill, and one's contents were not 
recorded. Of the 1,034 sei whale stomachs, euphausiids and cope
pods were most commonly eaten, also small schooling fishes and•. .. 
squids. Of the 555 sperm whale stomachs, all but 15 cor?t~ined ' .. 
100% squids. Small numbers of octopus and rock cods were eaten. 

Omura, H. 1955. Whales in the northern part of the . North Pacific. 
Norsk Hvalfangst-Tid. 44(6,7):323-345, 395-405. 

Whaling history in the North Pacific is reviewed. Catch statistics 
for each of three main whaling grounds (south of Commander Islands, 
north of Akutan Island, and south of Akutan Island) are summarized 
by species and year. Fin whale blood types and their use in 
conjunction with whale marking to distinguish subpopulations is 
discussed. Stocks of blue, fin, and humpback whales are considered 
to be depleted, and population monitoring and whaling controls 
are recommended. 

Omura, H. 1958. North Pacific right whale. Sci. Rep. Whales Res. 
Inst. 13:1-52. 

Two immature North Pacific right whales were taken for research 
off Japan in 195>6. One, a 38-ft female, weighed 22 metric tons; 
the other, a 41-ft male, weighed 23 metric tons. Neither whale 
had very much in its stomach, but both had eaten Calanus plumchrus, 
c. finmarchicus, C. cristatus, and Euphausia pacifica. Sightings 
from 1941 to 195'7-are mapped and indicate that right whales appear 
off Japan in April and May, move north along the Aleutians in 
June, and concentrate north of the Aleutians along 170°W longitude 
from July through September. 

Omura, H. and T. Kawakami. 1956. Japanese whale marking in the North 
Pacific. Norsk Hvalfangst-Tid. 45:555-563. 

Japanese whalers marked whales in the North Pacific and Bering Sea 
for 3 years, 1953-1955. In that time, a total of 679 whales was 
marked; 19 were recovered. The number of each species marked 
(and the number recovered) are: sperm whale 222 (1); sei 10 (0); 
fin 303 (18); blue 15 (0); and humpback 129 (0). 

Omura, H. and S. Ohsumi. 1964. A review of Japanese whale marking in 
the North Pacific to the end of 1962, with some information on 
marking in the Antarctic. Norsk Hvalfangst-Tid. 53:90-112. 
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Japanese whale-marking efforts (blue, fin, humpback, sei (including 
Bryde's), and sperm whales) from 1949-1962 are summarized. Whale 
marking began in the Bering Sea in 1954. By 1962, 691 whales had 
been marked there, the majority of which were fin and sperm whales. 
Maps of the distribution of marks and recaptures by species for 
all years combined are given. 

Omura, H. and H. Sakiura. 1956. Studies on the little piked whale 
fromthe coast of Japan. Sci. Rep. Whales Res. Inst. 11:1-37. 

Partial Authors' Summary: 4. The little piked whale 
immigrates to the waters around Japan in segregated groups, such 
as immature animals, mature males and mature females. The immature 
animals, especially males, remain in the southern waters. Only 
mature animals, dominated by females, and a part of adolescent 
whales travel to the northern feeding grounds of high latitude. 

5. The little piked whale from the coast of Japan feeds on krill 
or copepods as well as various kinds of fish. Among fish sand 
lance (Ammodyte~ personatus) and anchovy (Engraulis japonica) play 
a greater role. 

6. The sexual maturity is thought to be attained at a body length 
of 24 feet in female and 22-23 feet in male, and at an age of 2 
years in both sexes •••• " 

Omura, H., K. Fujino, and S. Kimura. 1955. Beaked whale Berardius 
bairdi of Japan, with notes on Ziphius cavirostris. Sci. Rep. 
Whales Res. Inst. 10:89-132. 

From 1948 through 1952, 924 Baird's and 85 Cuvier's beaked whales 
were taken in Japanese coastal waters. Baird's beaked whales mate 
in February, calve in December, and are 15 feet long at birth. 
Adult male average body length is 35 feet; adult female average 
body length is 36 feet. The sex ratio of the catch was 68 male:32 
female. Of the 24 fetuses examined, 62% were male and 38% were 
female. The sex ratio of the Cuvier's beaked whale catch was 60 
male: 40 female. Average adult body length is 18 feet for males 
and 19 feet for females. 

Omura, H., S. Ohsumi, T. Nemoto, K. Nasu, and T. Kasuya. 1969. Black 
right whales in the North Pacific. Collect. Reprints Ocean Res. 
Inst. 8:661-683, Univ. Tokyo. 

Of the 13 black right whales taken by special permit from 1961 
through 1963 and in 1968, eight were males and five were females, 
two of which were pregnant. Six of the whales were taken in the 
Bering Sea, all just north of the central Aleutian Islands. Body 
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measurements, weights, descriptions of color and markings, and 
baleen lengths are given for all specimens. 

Overholtz, W. and J. R. Nicolas. 1979. Apparent feeding by the fin 
whale, Balaenoptera physalus, and humpback whale, Megaptera 
novaengliae, on the American sand lance, Ammodytes americanus, in 
the northwest Atlantic. Fish. Bull. 77:285-287. 

•j '

Nine fin and 14 humpback whales were observed feeding in a c~~~en
trated patch of sand lance on Stellwagen Bank, north of Cape Cod, 
on 18 May 1977. Atlantic cod and spiny dogfish were also abundant, 
and stomach analysis showed they were also feeding on sand lance. 
The sand lance stomachs were full of copepods. 

Other reports of fish-eating by rorquals are summarized. 

Overland, J. E. 1981. Marine climatology of the Bering Sea. Pages 15
22 in D. W. Hood and J. A. Calder, eds. The eastern Bering Sea 
shelf: oceanography and resources, Vol. 1. Off. Marine Pollution 
Assessment, NOAA. Distrib. by Univ. Washington Press, Seattle. 

Author's Abstract: "The climate of the Bering Sea is strongly 
related to the presence and movement of marginal sea ice. In 
winter, weather elements are continental and arctic in character, 
being replaced by maritime influences from the south in summer. 
In winter this results in north to easterly winds, a tendency for 
clear skies, and substantial diurnal temperature range. Summer is 
characterized by a progression of storms through the Bering rather 
than fixed weather types, produced increased cloudiness, reduced 
diurnal temperature range, and winds rotating through the compass 
with a slight tendency for southwest." 

Palmisano, J. F. and J. E. Estes. 1977. Ecological interactions in
val ving the sea otter. Pages 527-568 in M. L. Merritt and R. G. 
Fuller, eds. The environment of Amchitka Island, Alaska. NTIS 
No. TID-26712. 

Authors' Abstract: "A comparison of western Aleutian Islands with 
and without sea otters shows this species to be important to the 
organization of the nearshore communities. Sea otters control 
herbivorous invertebrate populations and indirectly affect wave 
exposure and the composition of the rocky intertidal community. 
The removal of sea otters causes increased herbivory and ultimately 
results in destruction of macrophyte associations. Our observa
tions suggest that a dense sea otter population indirectly supports 
fauna associated with macrophyte primary productivity." 
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Palo, G. J. 1972. Notes on the natural history of the killer whale 
Orcinus orca in Washington State. Murrelet 53:22-24. 

The killer whale population in the Puget Sound area is estimated 
to be 250-350 animals. Food habits, distribution, and distance of 
migration are unknown, but many opinions are cited. 

Panina, G. K. 1966. (On the feeding of the sea lion and seals on the 
Kurile Islands). Izv. TINRO 58:235-236. In Russian. (Transl. by 
Bur. Cammer. Fish., Off. Foreign Fish. (Translations), u.s. Dep. 
Inter., Washington, D.C., 2 pp.) 

In spring and summer 1963 and 1964, stomach contents of sea lions 
(11 stomachs), harbor seals (10 stomachs), and "island seals" 
(Phoca insularis) (24 stomachs) were examined from 18 islands on 
the Kuril ~idge. In decreasing order of importance, sea lions 
ate primarily fishes (Pleurogrammus, Ammodytes, and Sebastodes); 
harbor seals ate fishes and octopus; and island seals ate fishes, 
cephalopods, and crustaceans. 

Panina, G. K. 1971. Pitanie i kormovaya baza kotikov v Yapanskom 
More (Feeding habits and food resources of fur seals in the Sea of 
Japan). Tr. VNIRO 82 and Izv. TINRO 80:65-76. In Russian. 
(Transl. by Transl. Bur., Foreign Languages Div., Dep. Sec. 
State, Ottawa, Ont., Canada, Fish. Res. Board Can. Transl. Ser. 
No. 2497, 1973, 21 pp.) 

Stomachs of fur seals caught for research from February through 
May 1958-1968 were analyzed. Of the 1,708 stomachs examined, 
1,165 contained food. The low incidence of empty stomachs and 
good condition of animals caught indicate a rich food supply, 
even though few species make up the "feeding spectrum." Pollock 
(75.3% frequency of occurrence overall) is the major food in the 
northwestern part of the Sea of Japan, and the squid Gonatus 
magister (40.3% overall) dominates samples from the central part. 

Parsons, J. L. 1977. Metabolic studies on ringed seals (Phoca hispi
da). Unpubl. M.S. thesis, Univ. Guelph, Ont., Canada. 82 pp. 

Partial Author's Abstract: "The basic energy requirements of 
captive ringed seals were studied and the data was used to describe 
the energy requirements of a wild population. The minimal energy 
requirements for the seals ranged from 35 to 55 kcal/kg/day showing 
an inverse relationship with body weights. Of the gross energy 
available to the animals 97 percent was absorbed with a urinary 
energy loss of 5 to 10 percent. The basal metabolic rate of the 
ringed seal was lower than that predicted for land animals with no 
metabolic response observed for a seal in water between 13 and 
36°C. The effect of feeding was evident as in increase in metabolic 
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rate over basal which persisted for 12 to 13 hours after feeding. 
Projection of data from the captive animals to a wild population 
provided an estimate for ecological and tissue growth efficiency 
of 3.78 an 3.95 percent respectively•••• " 

Pennoyer, S. 1979. Development of management of Alaska's fisheries. 
Pages 17-26 in B. R. Melteff, ed. Alaska fisheries: 209 year&, . 

J - -·- - 
and 200 miles of change. Proc. 29th Alaska Sci. Conf., Univ. 
Alaska Sea Grant Rep. 79-6, Fairbanks. 

The history of fisheries management is traced from pre-Russian 
times to the present. Management, statutes, events, and the 
status of various fisheries, especially salmon fisheries, are 
noted for each period. 

Pereyra, W. T., J. E. Reeves, and R. G. Bakkala. 1976. Demersal fish 
and shellfish resources of the eastern Bering Sea in the baseline 
year 1975. Processed rep., NWAFC, NMFS, NOAA. 

Partial Authors' Abstract: ". • • The results of the 1975 survey 
defined the distributions and centers of abundance in August
September of each commercially-important species of fish and 
shellfish occurring within the survey area, as well as those of 
non-commercial species or species -groups. In addition, standing 
stock estimates and species composition of the demersal fauna by 
geographic subdivisions of the eastern Bering Sea were determined. 
Analysis of species associations showed recurrent groupings of 
certain species having regional distributional patterns. Estimates 
of biological characteristics for major species of demersal fish 
and crabs, including size and age composition, length-weight 
relationships, and growth characteristics were provided. 

Perez, M. A. 1979. Preliminary analysis of feeding habits of the 
northern fur seal in the eastern North Pacific and Bering Sea. 
Pages 180-245 in H. Kajimura et al., eds. Preliminary analysis of 
pelagic fur seal data collected by the United States and Canada 
during 1958-74. Rep. submitted to 22nd Annu. Meet. N. Pac. Fur 
Seal Comm. (NMML, NMFS, NOAA) 

(See Kajimura et al. 1979.) 

Perez, M. A. and M. A. Bigg. 1980. Interim report on the feeding 
habits of the northern fur seal in the eastern North Pacific and 
eastern Bering Sea. Pages 4-172 in H. Kajimura et al., eds. 
Further analyses of pelagic fur sear-data collected by the United 
States and Canada during 1958-74, Part 2. Rep. submitted to 23rd 
Annu. Meet. N. Pac. Fur Seal Comm. (NMML, NMFS, NOAA) 
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(See Kajimura et al. 1980.) 

Perez, M. A. and M. A. Bigg. 1981a. Modified volume: a two-step 
frequency-volume method for ranking food types found in stomachs 
of northern fur seals. Draft rep., NMML, NMFS, NOAA. 25 pp. 

Modified volume, a new method to determine relative importance of 
prey items in fur seal diets, is explained and tested. Modified 
volume integrates modified frequency and volume in a two-step 
assessment which offsets the biases of the component methods. 
Modified volume gives a relative ranking of individual fish and 
squid species and is basically a volumetric measure weighted for 
biological difference between fish and squid by modified frequency. 

Perez, M. A. and M. A. Bigg. 1981 b. An assessment of the feeding 
habits of the northern fur seal in the eastern North Pacific Ocean 
and eastern Bering Sea. Draft rep., NWAFC, NMFS, NOAA. 47 pp. 

Pelagic fur seal data, collected by the US and Canada from 1958 
through 1974, were analyzed by the modified volumE~ method to assess 
the relative importance of prey in the diet by area. Data from 
California, Oregon, Washington, British Columbia, t ·he Gulf of 
Alaska, western Alaska (south of the Aleutians), and the eastern 
Bering Sea are analyzed. Pollock, capelin, and squids (Berryteu
this magister and Gonatopsis borealis) are the most important 
foods in the Bering Sea, although relative importance varies by 
subregion and month. 

Perez, M. A. and E. E. Mooney. 1982. Energetics and food consumption 
of lactating northern fur seals, Callorhinus ursinus. Unpubl. 
ms., NMML, NMFS, NOAA. 70 pp. 

Perlov, A. S. 1968. (Fur seal distribution in the region of the 
Commander Islands in spring and summer). Pages 77-82 in V. A. 
Arsen'ev and K. I. Panin, eds. (Pinnipeds of the North Pacific). 
Tr. VNIRO 68 and Izv. TINRO 62. In Russian. (Transl. by Israel 
Program Sci. Transl., 1971, NTIS No. TT 70-54020.) 

In 1965 and 1966, at-sea distribution of fur seals was studied. 
Off the Commander Islands are two relatively shallow (200 m or 
less) areas or banks rich in benthic fishes. Females of the 
Commander herd feed mainly on sand lance on Ki tolovnaya bank; 
males feed on salmonids and Atka mackerel on Stelmete bank and 
the area southeast of Medny Island. 
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Perlov, A. s. 1970. Raspredelenie i chistennost' sivuchei na lezh
bishchakh Kuril 'skikh Ostrovov (Distribution and numbers of sea 
lions on the Kuril Island rookeries). Izv. TINRO 70:96-102. 

Sea lion rookeries were censused from land in mid-June 1967 and 
1968. Seasonal distribution of the population in the rookeries 
is compiled from 4 years of census work by the author and two 
other observation teams. Rookeries are divided into types: ·J •. _ 

"bachelors," "harem," "pups," and "afloat." Between 1955 and 
1968, the number of fur seals gradually increased, and the numeer 
of sea lions decreased in shared rookeries. 

Perlov, A. S. 1971. Sroki nastupleniya polovi zrelosti u sivuchei 
(The age of sexual maturation in sea lions). Tr. VNIRO 80 and 
Izv. TINRO 82:174-189. In Russian. (Trans!. by Transl. Bur., 
Foreign Languages Div., Dep. Sec. State, Ottawa, Ont., Canada, 
Fish. Res. Board Can. Trans!. Ser. No. 2600, 1973, 23 pp.) 

Testicular weight, epididimal smears, and diameter of seminiferous 
tubules were examined for 56 male sea lions collected in the 
Kuril Islands in 1968 and 1969. Sperm was found in testes of 
males 5 years of age and older, although the 5-year-olds rarely 
held mating territories. About 90% of mature harem bulls were 9
13 years old. 

Ovary weight increased from birth and stabilized at about 4 years 
of age. Two of the four 4-year-olds sampled were primiparous; the 
other two had not yet ovulated. All five of the 5-year-olds were 
pregnant, four for the first time. All females examined that were 
7 years of age or older were multiparous. 

Peruvshin, A. S. 1968. Observations of the behavior and feeding of 
whalebone whales in the area of the Crozet Islands. Oceanology 
8:110-115. 

Partial Author's Abstract: "The area around the Crozet Islands 
is a permanent feeding ground of sei whales, finwhales and pigmy 
blue whales. 

At the beginning of the summer sei whales feed mainly on euphau
siids, but the amount of copepod plankton in the ration gradually 
increases towards the end of the season. 

Finwhales feed only on euphausiids. • • • 

The contents of the stomach during the whaling season are related 
to alteration in the biomass of the food plankton. 

Sei whales feed more intensively at night and in the morning, 
while finwhales feed uniformly throughout the 24 hours. 
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Usually the whalebone whales take 4-5 hr to digest food." 

Pike, G. c. 1958. Food of the northern sea lion. Prog. Rep. Pac. 
Coast Stations, Fish. Res. Board Can. 112:18-20. 

Examination of 81 northern sea lion stomachs showed few salmon or 
commercially important fish. Most sea lions collected during the 
summer off the coast of British Columbia had empty stomachs (56 
of 67). Prey items included octopus, squids, and unidentified and 
"scrap" fishes. 

Pike, G. C. 1962. Migration and feeding of the gray whale. J. Fish. 
Res. Board Can. 19:815-838. 

Migration routes of gray whales are proposed, based on ship- and 
shore-based sightings from Mexico to Alaska. The whales probably 
stay close to shore in shallow (<50 m) water. The stomach contents 
of two whales taken off St. Lawrence Island were largely composed 
of amphipods (mainly Ampelisca spp. and Anonyx nugax). 

Pikharev, G. A. 1941. (Some data on the food of Far Eastern bearded 
seals (Erignathus barbatus Pall.). Izv. TINRO 20: 101-120. In 
Russian. (Transl. by K. Coyle, Univ. Alaska, Fairbanks, 1981, 15 
pp.) 

Stomachs were examined from bearded seals collected from mid-May 
to 20 July 1938 and 1939 in the Sea of Okhotsk. A total of 119 
stomachs was inspected; 69 contained food and were preserved. 
Food species were all benthic organisms; Hyas coarctata, Echiurus 
echiurus, and Sclerocrangon boreas were among the most important 
by frequency of occurrence and by volume. Bearded seals feed 
during the breeding and molting seasons. 

Pikharev, G. A. 1946. 0 pitanii akiby (The food of the seal, Phoca 
hispida). Izv. TINRO 22:259-261. In Russian. (Trans!. by Transl. 
Bur., Foreign Languages Div., Dep. Sec. State, Ottawa, Ont., 
Canada, Fish. Res. Board Can. Transl. Ser. No. 150, 1957, 3 pp.) 

Ringed seal stomachs from the Shantar Sea and Sakhalin Gulf (Sea 
of Okhotsk) were collected in spring 1939. Only 16 of 377 stomachs 
contained food; 5 had fish remains only, 10 had invertebrates 
only, and 1 had both fish and invertebrates. 

Pitcher, K. W. 1977. Population productivity and food habits of 
harbor seals in the Prince William Sound - Copper River Delta 
area, Alaska. Final rep. MMC Contract MMSAC011, u.s. Marine 
Mammal Comm., Washington, D.C., NTIS Publ. PB 266 935. 36 pp. 
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One hundred ninety-nine seals were collected and examined. 

Partial Author's Abstract: "· • By age seven all males were 
sexually mature. Females reached productive maturity at 3 to 5 
years of age. Pregnancy rates for those age classes were: 3 
years - 18 percent, 4 years - 58 percent and 5 years - 80 percent. 

All females 6 years old and older in the sample were 
Reproductive failures were noted in five females •• . . 
Estimated population parameters included a 1:1 sex ratio, maximum 
ages of 19 years for a male and 21 years for a female, average 
annual mortality rate of 24 percent for ages 4-21 years and gross 
annual productivity of 18.8 percent. 

Dominant food items for harbor seals in Prince lJ'illiam Sound 
included Theragra chalcogramma (pollock), Clupea harengus (herring) 
and cephalopods. On the Copper River Delta the major prey species 
was Thaleicthys pacificus (eulachon). Prey selection was charac
terized by primary use of abundant, schooling fishes. The majority 
of seals had fed on a single species." 

Pitcher, K. 1980a. Stomach contents and feces as indicators of harbor 
seal, Phoca vitulina, foods in the Gulf of Alaska. Fish. Bull. 
78:797-798. 

Stomach and feces samples were collected from 351 harbor seals 
from the Gulf of Alaska from 197 5 through 1978. Although there 
was a significant positive correlation in ranking of prey occur
rence for the two sample types, there were some sources of error. 
Cephalopod beaks are retained in the stomach and then regurgitated 
rather than passed through the intestinal tract. Heads and oto
liths of large fishes such as salmon are not usually eaten, and 
cartilaginous fish have tiny diffuse otoliths. Consequently, 
these two categories of fishes would be underrepresented in fecal 
samples. 

Pitcher, K. W. 1980b. Food of the harbor seal, Phoca vitulina 
richardsi, in the Gulf of Alaska. Fish. Bull. 78:544-549. 

Harbor seals were collected in the Gulf of Alaska and the south 
side of the Alaska Peninsula from 1973 through 1978. Of the 548 
stomachs examined, 269 contained food. Over all areas, fishes 
occurred in 74.5% of the stomachs, cephalopods in 21.5%, and 
decapod crustaceans in 4. 0%. The five top-ranked prey overall 
are (in order of decreasing importance): pollock, octopus, cape
lin, eulachon, and herring. From the Kenai Peninsula east, pol
lock is the top-ranked prey. From Cook Inlet west, octopus is 
top-ranked. Eulachon are most common in stomachs of seals from 
estuaries and fresh water areas. 
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Pitcher, K. W. 1981.. Prey of the Steller sea lion, Eumetopias 
jubatus, in the Gulf of Alaska. Fish. Bull. 79:467-472. 

Author's Abstract:: "Stomach contents of 250 Steller sea lions, 
Eumetopias jubatus, collected in the Gulf of Alaska consisted by 
volume of 95.7% fishes, 4.2% cephalopods, <0.1% decapod crusta
ceans, <0.1% shelled gastropods, and <0.1% mammals. The 10 top
ranked prey were walleye pollock, Theragra chalcogramma; squids, 
Gonatidae; Pacif i c herring; Clupea harengus pallasi; capelin, 
Mallotus villosus; Pacific cod, Gadus macrocephalus; salmon, 
Oncorhynchus spp •. ; octopus, Octopus sp.; sculpins, Cottidae; flat
fishes, Pleuronectidae; and rockfishes, Scorpaenidae. Walleye 
pollock was the predominant prey, composing about 58% of the 
total volume and occurring in 6 7% of the stomachs with food. 
Predation on capE~lin and salmon appeared to be largely limited to 
spring and summer when these species were abundant in nearshore 
waters. Utilization of walleye pollock by sea lions appeared to 
have increased b•:!tween 1958-60 and 1975-1978, perhaps because of 
an increase in t h e relative abundance of walleye pollock. There 
was nearly complete overlap in the diet of sea lions and the 
harbor seal, Phoc:a vitulina richards!. 

Potential competition may have been ameliorated by differences in 
distribution, differing diving capabilities, a more diverse diet 
for harbor seals and use of larger prey by sea lions." 

Pitcher, K. W. and D. G. Calkins. 1981. Reproductive biology of 
Steller sea lions in the Gulf of Alaska. J. Mammal. 62:599-605. 

Authors' Abstract: "Reproductive biology of Steller sea lions 
(Eumetopias jubatus) in the Gulf of Alaska was studied between 
1975 and 1979 by examination of reproductive tracts, estimation 
of ages from dental annuli, and observations at rookeries and 
hauling areas. Timing of key reproductive events was: 1) birth, 
mid-May to mid-July; 2) breeding, late-May to mid- or late-July; 
and 3) implantation, late-September and October. The female-pup 
bond usually was 1 year, however, 1-, 2-, and 3-year-old animals 
occasionally were seen to suckle females. Some males became 
sexually mature by 3 years and all were sexually mature by 8 
years. Mature males had seasonal spermatogenic activity with 
abundant epididymal spermatozoa from late April through July. 
Initial ovulations and pregnancies occurred between 2 and 8 years 
of age. The average age at first ovulation was 4. 6 + 0. 8 years 
(95% confidence limits) and first pregnancy 4.9 + 1.2 years. 
Ovulation rates ranged from 26% at 3 years to 100% for animals > 
6 years. Incidence of pregnancy ranged from 20% at 3 years to 
87% for females 8 to 20 years. Prenatal mortality between 
implantation and birth was estimated at 4.7% per month. The 
annual birth rate of full-term pups was estimated to be about 63% 
for sexually mature females." 
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Pitcher, K. W. and F. H. Fay. In press. Feeding by Steller sea lions 
(Eumetopias jubatus) on harbor seals (Phoca vitulina). Murrelet. 

An adult male sea lion, collected 28 April 1977 on Kodiak Island, 
Alaska had remains of at least two harbor seals in its stomach. 
Pieces of flipper and tail from a small, "possibly underdeveloped" 
1-year-old were found, as well as two ribs from a normal adult har
bor seal. The stomach of a pregnant female sea lion collected 27•. ..

•J • . ' . . 
May 1977, also on Kodiak Island, contained hairs of the lanugo 
pelage of a fetal harbor seal. 

Pitcher, K. W. and D. C. McAllister. 1981. Movements and haulout 
behavior of radio-tagged harbor seals, Phoca vitulina. Can. Field
Nat. 95:292-297. 

Authors' Abstract: "Movements, haulout area fidelity, and haulout 
frequency of Harbor Seals (Phoca vitulina) were studied in the 
Kodiak Island area, Alaska, by relocating radio-tagged animals 
captured on a large hauling area. Eight of 35 radio-tagged seals 
were found on hauling areas other than the capture site. The 
longest movement was 194 km and one seal crossed 74 km of open 
ocean. Movement rates up to 27 km/d were recorded. There appeared 
to be a considerable fidelity to one or two specific haulout 
locations by individual radio-tagged animals. Resident, radio
tagged seals of a large hauling area were hauled out during 50% of 
the daily radio checks in June and 41% from 1 August to 5 September. 
On an individual basis, frequency of haulout ranged from 16 to 80% 
of the days." 

Pivorunas, A. 1979. The feeding mechanisms of baleen whales. Am. 
Sci. 67:432-440. 

Black right whales and bowheads feed by skimming copepods from the 
surface waters. Finner (blue, fin, sei, Bryde's, and minke) 
whales feed by first "swallowing" or engulfing prey (usually krill 
or fishes) and drawing prey and water into an expandable throat 
pouch, then straining the food out of the engulfed water with the 
baleen. Gray whales feed on benthic invertebrates, probably by 
sucking them in. 

Popov, L. A. 1976. Status of main ice forms of seals inhabiting waters 
of the USSR and adjacent to the country marine areas. Rep. to 
FAO Advisory Comm. Mar. Resour. Res., ACMRR/MM/SC/51. 17 pp. 

The author summarizes literature on size, distribution and migra
tion, population estimates, reproductive capacity, natural mor
tality, exploitation levels, and trophic relationships for ringed, 
ribbon, bearded and largha (spotted) seals in the Bering Sea and 
Sea of Okhotsk. 
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Popov, V. N. andY. A. Bukhtiyarov. 1975. 0 vozrastnykh izmeneniiakh 
pitaniia i gel 'minto-fauny largi Okhotskogo Moria (Changes with 
age in the diet and helminth fauna of the Okhotsk Sea largha). 
Pages 62-64 in (Marine Mammals, Part 2). Kiev. In Russian. 
(Transl. by M:-Poppino, Defense Languages Inst., Monterey, Calif., 
1978, 3 pp.) 

From 1969 through 1971, stomach content samples were collected 
from 24 spotted seals, and the helminth fauna of 103 spotted 
seals was analyzed. Young-of-the-year seals ate mainly euphau
siids and some fishes; sexually immature seals ate fish, cephalo
pods, other molluscs, and sponges; and 10 of 11 sexually mature 
seals' stomachs contained 100% pollock. Young of the year were 
primarily infested with two species of helminths whose intermediate 
hosts are euphausiids. 

Power, G. and J. Gregoire. 1978. Predation by freshwater seals on the 
fish community of Lower Seal Lake, Quebec. J. Fish. Res. Board 
Can. 35:844-850. 

Authors' Abstract: "The presence of freshwater harbor seals (Phoca 
vitulina) in Lower Seal Lake, Quebec, has drastically modified the 
lake's fish community. Lake trout (Salvelinus namaycush) are the 
most affected; they are small (rarely exceed 55 em fork length), 
their growth rate is faster than in neighboring lakes, their 
longevity is greatly reduced, the age at sexual maturity has been 
halved, and individual fecundity per unit weight has increased at 
the expense of egg diameter. Brook trout (S. fontinalis), the 
dominant fish species in the lake, show evidence of high mortality 
rates in the lake, but are protected during the vulnerable spawning 
period because their spawning sites are dispersed in tributary 
streams. Rough calculation suggests the seal population is small 
and that it consumes the lake's potential yield of fish annually." 

Prescott, J. H. and P. M. Fiorelli. 1980. Review of the harbor porpoise 
(Phocoena phocoena) in the U.S. Northwest Atlantic. Final rep. MMC 
Contract MM8AC016, U.S. Marine Mammal Comm., Hashington, D.C. 64 
PP• 

Partial Authors' Abstract: "A review of existing published and 
unpublished information reveals that little is known of the 
abundance of harbor porpoise (Phocoena phocoena) in the U.S. 
Northwest Atlantic. Some of the information indicates that the 
species may be declining in the southern limits of its range and 
that the population is more stable in its northern portion. Harbor 
porpoise is the smallest oceanic cetacean, is relatively short
lived, has a high rate of metabolism and, unlike other cetaceans, 
has an apparent onshore-offshore seasonal migratory pattern. The 
harbor porpoise matures at approximately four years of age. 
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Juvenile males and pregnant females may be segregated from the 
main body of the population during the spring. 

Harbor porpoises feed primarily on schooling, soft-rayed fishes, 
especially gadoid and clupeoid fishes from 10 to 26 em long. No 
records were found of diet of harbor porpoises offshore of North 
America; in European offshore areas, they eat sand lance. 

•J 

Prime, J. H. 1979. Observations on the digestion of some gadid--f4sh 
otoliths by a young common seal. Int. Counc. Explor. Sea, CM 
1979 N:14, Charlottenlund, Denmark. 6 pp. 

Partial Author's Abstract: This paper reports on a feeding 
study, using a young common seal (Phoca vitulina), and provides 
some indication of the rate at which otoliths from four species 
of gadoid fish, commonly found in seal stomachs, are digested." 

Of the 107 otoliths fed to the seal, 92 (86%) were recovered from 
the feces. The average time of passage was 16 hr 46 min (range: 
6.5 hr - 29.75 hr). Otoliths from small fishes will probably 
rarely be found in fecal samples because they will be totally 
digested. 

Pruter, A. T. 1973. Development and- present status of bottomfish 
resources in the Bering Sea. J. Fish. Res. Board Can. 30:2373
2385. 

Partial Author's Abstract: "Fisheries for bottomfish in the Bering 
Sea are largely a post-second world war development, with landings 
having increased from 13,000 metric tons in 1954 to an estimated 2 
million metric tons in 1971. Most of the harvest is off Alaska in 
the southeastern sector of the Bering Sea, where conditions are 
most favorable for development of resources and fisheries. • • • 

Consideration of available data suggests that the pulse nature of 
the Bering Sea fisheries resulted in the depletion of several 
important resources. Yellowfin sole were overfished during the 
early period of the fishery. Although the picture is far from 
clear for other species, the Pacific Ocean perch, blackcod, and 
shrimp resources also appear to have been overfished at least on 
certain important grounds within the Bering Sea. The chronology 
of Japan's fishery for herring suggests the initial exploitation 
of the stock in the western Bering Sea off Asia may have been 
intense enough to deplete that resource. Although there is yet no 
indication of depletion of Alaska pollock, the great increase in 
harvest of that species, coupled with reliance on a few year 
classes to support the fishery, should serve as a warning against 
further uncontrolled increases in fishing." 
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Pruter, A. T. 1976. Soviet fisheries for bottomfish and herring off 
the Pacific and Bering Sea coasts of the United States. Mar. 
Fish. Rev. 38:1-14. 

About half the Soviet harvest of bottomfish comes from the Bering 
Sea. From 1954 through 1974, the USSR took nearly 6 million metric 
tons (25% of the total catch) of bottomfish off the Pacific and 
Bering Sea coasts of the US. In the Bering Sea, the Soviet fishing 
fleets first concentrated on herring and flounder, then switched 
to yellowfin sole as total catches of herring declined. They then 
changed to Pacific ocean perch and now fish primarily for Alaskan 
pollock. This "pulsed fishing" and unreliable harvest data make 
assessment of the impact of Soviet fishing pressure on Bering Sea 
stocks very difficult. 

Rae, 	 B. B. 1973. Additional notes on the food of the common porpoise 
(Phocoena phocoena). J. Zool. 169:127-131. 

Examination of the stomachs of 41 harbor porpoises caught in 
fishing nets in Scotland between June 1965 and February 1971 showed 
that fishes were the most important prey. Most were pelagic or 
semipelagic; clupeids (65% frequency of occurrence) and gadids 
(44%) were most important. 

Ray, 	 G. C. and W. E. Schevill. 1974. Feeding of a captive gray whale. 
Mar. Fish. Rev. 36:31-37. 

Partial Authors' Abstract: "The feeding of a captive yearling 
female Eschrichtius robustus was observed while diving with her as 
well as from the surface. She sucked food off the bottom while 
swimming tipped over about 120° so that her cheek was nearly 
parallel to the bottom. An increase in mouth volume is apparently 
caused by action of the tongue, resulting in strong suction, during 
which the lower lip is opened and food enters the mouth. How food 
is separated from water and mud or detritus is not known. The 
observed behavior is probably natural and illuminates earlier 
records of stomach contents, external markings, and asymmetrical 
baleen. • •• " 

Reilly, s., D. Rice, and A. Wolman. 1980. Preliminary population 
estimate for the California gray whale based upon Monterey shore 
censuses, 1967/68 to 1978/79. Rep. Int. Whaling Comm. 30:359-368. 

Partial Authors' Abstract: "Annual shore censuses of southward 
migrating gray whales have been conducted for the past 12 years 
from points near Monterey, California by the National Marine Mammal 
Laboratory. To utilize these counts in an estimation of total 
population size, a series of experiments were conducted during the 
1978/79 migration. Specific goals were to ( 1) determine what 
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proportion of whales pass by out of sight offshore, and (2) identify 
and measure sources of observer bias in estimating the number of 
individuals in each group and its distance from shore. A 
preliminary application of the experimental results to the census 
data indicates a population size of at least 16,500 + 2,900 gray 
whales. • • • " 

Rice, D. W. 1963. Progress report on biological studies of the •Jl~rger~,: 
Cetacea in the waters off California. Norsk Hvalfangst-Tid. 7:181
187. 

Author's Abstract: "This report is a preliminary synopsis of 
certain features of the life history and ecology of the blue whale, 
fin whale, sei r..;rhale, humpback whale, gray whale, sperm whale, 
and giant bottlenose whale in the waters off central California, 
based on the examination of 737 whales taken by two shore stations 
from 1959 through 1962, and on the catch statistics for 1,815 
whales taken by the stations from 1956 through 1962." 

Rice, D. W. 1968. Stomach contents and feeding behavior of killer 
whales in the eastern North Pacific. Norsk Hvalfangst-Tid. 57: 
35-38. 

Author's Abstract: "The stomachs _of 10 killer whales (Orcinus 
orca) collected in the eastern North Pacific bet\>Teen Kodiak Island, 
Alaska, and San Miguel Island, California, contained the remains 
of at least three California sea lions (Zalophus californianus), 
four Steller sea lions (Eumetopias jubatus); seven elephant seals 
(Mirounga angustirostris), two harbor porpoises (Phocoena phocoena), 
two Dall porpoises (Phocoenoides dalli), one minke whale (Balaenop
tera acutorostrata), two opah (Lampris regius), one Pacific halibut 
{HIPpoglossus stenolepsis), two carcharinid sharks (?Prionace 
glauca), and one squid. One pod of killer whales harassed a 
California sea lion for 45 minutes before killing it; one killer 
whale in another pod repeatedly dove and surfaced for 15 minutes 
with the carcass of a young California sea lion in its jaws." 

Rice, D. W. 1975. Status of the Eastern Pacific (California) stock 
of the gray whale. Rep. to FAO Advisory Comm. Mar. Resour. Res., 
ACMRR/MM/EC/14. 9 pp. 

A review of the literature on reproduction and mortality rates, 
exploitation rates, and sighting and censusing methods shows 
that the number of California gray whales increased greatly after 
protection in 1947, then leveled off about 1960 to the current 
estimated population level of 10,000 + 2,000 individuals. 
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Rice, D. W. 1977. Synopsis of biological data on the sei whale and 
Bryde 's whale in the eastern North Pacific. Rep. Int. Whaling 
Comm. (Spec. Issue 1):92-97, SC/SP 74/Doc 26. 

Partial Author's Abstract: "Sei whales Balaenoptera borealis 
occur in the California current off central California or-39 °N 
lat) mostly during late summer and early autumn. They winter in 
offshore waters between 18° and 36°N lat. In summer and auturrm 
they feed mostly on anchovies Engraulis mordax (57%) and krill 
Euphausia pacific<:!. (30%). They are often heavily infested with 
stomach worms AnjLsakis simplex and liver flukes Lecithodesmus 
spinosus, and 7% of them are infected with a disease that causes 
loss of the bale1en plates. Sexual maturity is attained at an 
average age of 10 years, at a mean body length of 13.3 m (43.5 
ft) for females, 12.8 m (42.0 ft) for males. The annual ovulation 
rate is 0.70, and the pregnancy rate is 0.36. Calving occurs 
from September to March, with a peak in November, after a 12.7 
month gestation period. Lactation lasts about 9 months. Esti
mated annual mortality after sexual maturity is 0.088 for females, 
0.103 for males. Catch per unit of effort suggests a 75% decline 
in population from 1960 to 1970•••• " 

Rice, D. W. 1978a. Blue whale. Pages 31-35 in D. Haley,· ed. Harine 
mammals of eastern North Pacific and arcticwaters. Pacific Search 
Press, Seattle. 

North Pacific blue whales summer along the Aleutian Islands and 
the Gulf of Alaska, rarely entering the Bering Sea. They eat 
primarily Euphausia pacifica and secondarily take Thysanoessa 
spinifera. An average adult (75-80 tons) takes an average of 4 
tons of krill per day. 

Rice, D. W. 1978b. Gray whale. Pages 55-61 in D. Haley, ed. Marine 
mammals of eastern North Pacific and arcticwaters. Pacific Search 
Press, Seattle. 

Gray whales migrate north to feed on benthic amphipods in the 
northern and west1ern parts of the Bering Sea and adjacent parts of 
the Arctic Ocean. They reach sexual maturity between 5 and 11 
years of age. Females breed once every 2 years; mating occurs in 
late November and December; and young are born 13 months later off 
Baja, California. After exploitation, severe depletion of the 
stocks, and eventual protection, gray whale stocks are now near 
pre-expl6itation levels. 

Rice, D. W. 1978c. Sperm whales. Pages 83-97 in D. Haley, ed. Marine 
mammals of eastern North Pacific and arctic waters. Pacific Search 
Press, Seattle. 
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Sperm whales eat primarily squid; some octopus and deep-water 
fishes are also taken. Sperm whales, especially males, occur in 
the deep-water <areas of the Bering Sea. Whaling practices and 
echolocation arE! also discussed. 

Rice, D. W. 1978d. Beaked whales. Pages 89-95 in D. Haley, ed. 
Marine mammals of eastern North Pacific and arctic-waters. Pasf:E,ic 
Search Press, Se!attle. 

Beaked whales are difficult to observe, and much of their biology 
and distribution has been pieced together from stranded individ
uals. Baird's beaked (giant bottlenose) whales occur in the 
deep-water areas of the Bering Sea and eat mostly squid. Cuvier's 
beaked (goosebe8~) whales occur along the Aleutian chain and 
apparently eat squid. Stejneger's beaked (Bering Sea beaked) 
whale is the moBt frequently encountered species of its genus and 
ranges from the Pribilof Islands south to Oregon and the Sea of 
Japan. 

Rice, D. W. and C. H.. Fiscus. 1968. Right whales in the southeastern 
North Pacific. Norsk Havalfangst-Tid. 5:105-107. 

The pre-exploitation range of right whales between April and 
September was largely north of 50°N latitude. The wintering area 
was probably off the coasts of Oregon and northern California. 
Five new sightings are given--one off Washington, one off Baja 
California, and three off California. 

Rice, D. w. and A. A. Wolman. 1971. The life history and ecology of 
the gray whale (Eschrichtius robustus). Am. Soc. Mammal. Spec. 
Publ. No. 3. 142 pp. 

Gray whales wer'e studied from 1969 through 1970, and 316 whales 
were collected. Previous literature is reviewed in this compre
hensive species account. Chapters on migration, stocks, age, 
growth, reproduetion, predators, parasites, population level, ex
ploitation, and food are included. In the Bering and Chukchi 
seas, at least 17 species of benthic gammaridean amphipods, espe
cially Ampeliscc:~ macrocephala, are eaten. 

Rice, D. W., A. A. Wolman, D. E. Withrow, and L. A. Fleischer. 1981. 
Gray whales on the winter grounds in Baja California. Rep. Int. 
Whaling Comm. 31.:477-493, SC/32/PS 14. 

Partial Authors'' Abstract: "The authors conducted an intensive 
study of gray whales Eschrichtius robustus at Laguna Ojo de Liebre, 
Baja California Sur, Mexico, from 5 January to 5 March 1980, which 
included observations from shore, small boats, and aircraft, and 
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also conducted an extensive aerial survey of the ''~est coast of 
Baja California from 4 to 10 February 1980. Gray whales arrived 
at Laguna Ojo de Liebre by late December, rea1ched peak numbers 
from 1 to 18 February, and had mostly departed by 5 March. Calves 
were born from at least 5 January to 15 February, with an estimated 
median birth date of 27 January; their mean body length at birth 
is 4.41 m. These data indicate that the gestation period is about 
13.5 months (not 13.0 months as previously estimated), and that 
fetal growth decelerates as parturition approaches ...... 

Ridgway, s. H. 1966. Dall porpoise, Phocoenoides dalli (True): obser
vations in captivity and at sea. Norsk Hvalfangst-Tid. 5:97-110. 

Partial Author's Abstract: • Phocoenoides dalli is a very 
fast swimmer and appears to be a deep diver. A 120 Kg male Dall 
porpoise requires 15 Kg of mackerel (Pneumatophorus diego) daily 
in order to maintain body weight •••• " 

Ridgway, S. ll. and R. J. Harrison, eds. 1981. Handbook of marine 
mammals, Vol. 1 and 2. Academic Press, London and New York. 235 
and 359 pp. 

Current information on taxonomy, external and internal anatomy, 
distribution, general life history;· behavior, food, reproduction, 
and mortality are included for 23 species of pinnipeds. The eight 
species that occur in the Bering Sea are: bearded, ribbon, ringed, 
harbor (and spotted), and northern fur seals; sea otter; Steller 
sea lion; and walrus. (See Bigg, M. A.; Burns, J. J.; Fay, F. H.; 
Frost, K. J. and Lowry, L. F.; Gentry, R. L.; Kenyon, K. L.; and 
Schusterman, R. J.) 

Roest, A. I. 1973. Subspecies of the sea otter, Enhydra lutris. Los 
Ang. Cty. Mus. Contrib. Sci. 252:1-17. 

Romanov, N. S. 1959. (Annotated bibliography on far eastern aquatic 
fauna, flora, and fisheries). Akad. Nauk SSSR, Moscow. In 
Russian. (Transl. by Israel Program Sci. Transl., 1966. Avail. 
NTIS.) 

Partial Author's Introduction: • from 1923 to 1956. The 
about 3,700 works published during these years are the basis for 
further development of research and practical utilization of 
natural aquatic resources. More than three quarters (2,931) are 
works on fishes and fisheries: these are fo l lowed by works on 
mammals (433), invertebrates (209), algae (117). According to the 
nature of these works, this bibliography is divided into four 
sections: fishes and fisheries; sea mammals and hunting; sources 
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and utilization of invertebrates; sources and utilization of marine 
algae•••• " 

Ronald, K., L. M. Hanly, P. J. Healey, and L. J. Selley. 1976. An 
annotated bibliography on the Pinnipedia. Int. Counc. Explor. 
Sea, Charlottenlund, Denmark. 785 pp. 

This comprehensive bibliography consists of approximate!~ .9 ,50(Y 
references from Aristotle to 1975 indexed by author, specie~_,._and 

42 subject areas. 

Rugh, D. 1981. Fall gray whale census at Unimak Pa ss, Alaska 1977-79. 
Page 100 in Abstr. 4th Biennial Conf. Biol. Mar. Mammals, 14-18 
December 1981, San Francisco. 

Partial Author's Abstract: •• My results now show conclusively 
that these whales follow the eastern edge of Unimak Pass (92% were 
observed within 1.4 km of the shore), and that the migration out 
of the Bering Sea is from late October to early January. Most 
whales pass the Cape during the last two weeks of November and the 
first three weeks of December. Preliminary population estimates 
indicate that up to 17,000 gray whales may spend the summer in the 
Bering and Chukchi Seas, a figure nearly identical to that from 
census results off central California. Therefore, in some years, 
nearly the entire population enters the Bering Sea in summer to 
feed." 

Rugh, D. J. and H. w. Braham. 1979. California gray whale (Eschrichtius 
robustus) fall migration through Unimak Pass, Alaska, 1977: a 
preliminary report. Rep. Int. Whaling Comm. 29:315-320, SC/30/Doc 
46. 

Authors' Abstract: "California gray whales were censused from 
20 November to 9 December 1977 as they passed Ca_pe Sarichef, Unimak 
Island, on their fall migration out of the Bering Sea. During 
82.5 hours of systematic observations, 2,055 southbound whales 
were sighted. Assuming no diurnal variation in rates of movement, 
11,179 + 878 whales passed during the study period. Adding an 
estimated 3, 920 + 1 ,463 whales for sightings missed before and 
after the survey,-based on the distribution of rates of sightings, 
approximately 15,099 + 2,341 gray whales left the Bering Sea 
through Unimak Pass. The east shore of this pass is undoubtedly 
the principal migratory corridor (71% of the sighted whales passed 
within 815 m of the shore). Peak counts occurred on 22 and 23 
November when a maximum rate of 52.8 per hour was reached. Corre
lating this peak with the peak in counts at Point Lama, California, 
on 11 January 1978, allowed us to calculate a mean travel speed 
of 4.3 km/hr along the coastal contour." 
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Rugh, D. J. and M. A. Fraker. 1981. Gray whale (Eschrichtius robustus) 
sightings in the eastern Beaufort Sea. Arctic 34:186-187. 

Gray whales regularly migrate to summer feeding areas in the 
Bering and Chukchi seas, sometimes going as far east as Point 
Barrow. Gray whales were seen three times northeast of the 
Mackenzie River delta in August 1980, extending the known range 
eastward 575 km. It is possible but unlikely that all three 
sightings were of the same individual. 

Russell, R. H. 197 5. The food habits of polar bears of James Bay and 
southwest Hudson Bay in summer and autumn. Arctic 28:117-129. 

Author's Abstract: "A study of summer and autuum food habits of 
polar bears (Ursus maritimus Phipps) on some islands of James Bay 
and the coastal mainland of southwest Hudson Bay was conducted in 
1968 and 1969. Analyses were made of 233 scats collected from 
islands in James Bay and 212 scats gathered on the southwest coast 
of Hudson Bay. Birds, primarily Anatidae, were the most commonly 
used summer and autumn foods of bears in James Bay. Marine algae 
and grasses were the foods most often eaten by bears on the 
mainland. The diet of the bears from James Bay probably provides 
a better preparation for winter than the diet of those from the 
mainland, but evidence suggests that bears in both regions are 
generally in good physical condition." 

Samuel, M. D. and K. H. Pollock. 1981. Correction of visibility bias 
in aerial surveys where animals occur in groups. J. Wildl. Manage. 
45:993-997. 

Large groups have a greater probability of being sighted than small 
groups. For aerial surveys of grouped animals, the mean group 
size is usually overestimated, the number of groups per quadrat is 
underestimated. A two-parameter asymptotic regression function is 
proposed as a general sighting model for grouped animals. Compared 
to a one-parameter (Cook and Martin) model, the proposed model 
gives significantly better fit to sea otter survey data. The 
model can be inverted to obtain correction factors and, therefore, 
estimates of population and group size. 

Sanger, G. A. 1974. A preliminary look at marine mammal-food chain 
relationships in Alaskan waters. Unpubl. rep., NMFS, NOAA, 
Seattle. 29 pp. 

Partial Author's Abstract: •• Briefly, the objectives of this 
report are: (1) To propose simplified food chains for three of the 
four broad areas of marine waters surrounding Alaska; (2) To allo
cate estimated total pinniped populations and biomass among the 
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four areas; and (3) To relate in some detail the proposed food 
chains to northern fur seals •• 

Estimates of food consumption by fur seals were made by multiplying 
the "ecologically effective biomass" of fur seals in a particular 
area in a particular season times the number of days in a season 
times an assumed daily food consumption rate of 6% of body weight. 
The annual food consumption by fur seals in Alaskan wat;.Aet:$ is; 
then estimated to be about 60 thousand metric tons. From the 
average percentage of pollock in the fur seal diet, the estim3ted 
total amount of pollock eaten in Alaskan waters by northern fur 
seals is about 307 thousand tons per year. 

Scammon, c. M. 1874. The marine mammals of the northwestern coast of 
North America. Dover Publ., Inc., New York. 319 pp. 

Information is compiled from personal observations and interviews 
on the general biology of gray, fin, humpback, minke, right, blue, 
sperm, killer, belukha, and Baird's beaked whales; harbor porpoise; 
sea lion; fur and ribbon seals; sea otter; and walrus, as well as 
on methods used in American whaling. 

Schaeffer, M. B. 1970. Men, birds and anchovies in the Peru Current-
dynamic interactions. Trans. Am. Fish. Soc. 99:461-467. 

Author's Abstract: "Apparent abundance, measured by catch-per
effort in the commercial fishery, of the anchoveta, Engraulis 
ringens, in the Peru Current, during 1966, 1967 and 1968 has been 
above that expected from earlier analysis of the relation of 
apparent abundance to commercial fishing effort. During these 
years there has also been apparent enhanced recruitment, measured 
by the catch-per-effort of the entering year-class. During these 
same years, however, the guano birds, that also feed on!· ringens, 
have been at a low population level compared to previous years. 
Combining the fishermen's catch with the harvest by guano birds, 
for fishing years 1960-61 through 1967-68, relating this to the 
total fishing effort by the two predators, and treating this as a 
single fishery, it is shown that the combined data are well fitted 
by the logistic model for the catch-effort relationship. The 
maximum sustainable yield of the combined fishery is about 10 
million metric tons per year, presently shared, approximately, 9.3 
million metric tons to the fishery and 0.7 million metric tons to 
the current population of about 4.5 million adult birds." 

Scheffer, T. H. and C. C. Sperry. 1931. Food habits of the Pacific 
harbor seal, Phoca richardii. J. Mammal. 12:214-226. 

Partial Authors' Summary: "Analyses of the contents of 100 
stomachs of the harbor seal (Phoca richardii) were made in the 
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laboratory. Ten per cent were found to be empty and nine per 
cent contained only traces of food. 

Fish comprised 93.58 per cent of the food. The chief species were 
tom-cod, flounders, Pacific herring, hake, sculpins, cod, blue
cod, pollack, and shiners. Salmon were found in only two stomachs. 

Squids were eaten in winter and octopuses in summer, the two 
composing 5.82 per cent of the food. 

Crustaceans made up less than one per cent of the stomach contents. 
Shrimps were occasionally taken in quantity. The smaller forms no 
doubt were derived from fishes, octopuses, or squids, preyed upon 
by the. seals. • • • " 

Scheffer, v. B. 1949. The Dall porpoise in Alaska. J. Mammal. 30:116
121. 

Five Dall 's porpoises were collected, and all porpoise observa
tions were recorded on two cruises from Vancouver Island, B. c., 
to Attu Island, Aleutian Islands, in 1947 and 1948. The farthest 
west sighting was 75 miles northwest of the Islands of the Four 
Mountains, but the porpoises were most abundant ih southeast 
Alaska, Shelikof Strait, and Prince William Sound. About 350 
porpoises were seen in 72 observations. External descriptions, 
measurements, dentition, and liver analyses are given for the 
five animals collected. 

Scheffer, V. B. 1950. The food of the Alaska fur seal. U.S. Fish 
Wild!. Serv. Wild!. Leaf!. No. 329. 16 pp. 

About 1,300 fur seal stomachs, 60% of them empty, were collected 
between Washington and Alaska. 

In order of decreasing frequency of occurrence, the 10 most common 
items in stomach contents are: squid, pollock, herring, crustacea, 
seal fish, salmon, rockfish, lamprey, greenling, and cod. Herring 
is the principal food of the seals along the northwest coast of 
North America in spring. 

Seals in captivity eat about one-fifteenth their body weight in 
fish per day. The Alaskan fur seal herd is believed to consume 
about 760,000 tons of fish and shellfish in a year. 

Alaskan fur seals produce $4 million worth of fur and byproducts 
annually, a return that probably outweighs losses to the commer
cial fishery as a result of the food habits of the seals. 
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Scheffer, v. B. 1953. Measurements and stomach contents of eleven 
delphinids from the northeast Pacific. Murrelet 34:27-30. 

Eight Dall' s porpoises, one harbor porpoise, one Pacific white
sided dolphin, and one long-snouted dolphin were collected between 
southern California and the Pribilof Islands, Alaska, during 
195Q-52. Capelin, hake, squid, mackerel, and jellyfish were found 
in the stomachs. Stomachs of the Alaskan specimens (all,p~l's•.. 
porpoises) were examined and contained 100% capelin. 

Scheffer, v. B. 1958. Seals, sea lions, and walruses: a review of 
the Pinnipedia. Stanford Univ. Press, Stanford, Calif. 179 pp. 

General characteristics of pinnipeds, their evolution and taxonomy, 
and general species accounts are given. Species occurring in the 
Bering Sea that are included are Steller sea lion; northern fur 
seal; walrus; and harbor, spotted, ringed, ribbon, and bearded 
seals. 

Scheffer, V. B. 1976. The status of whales. Pac. Discovery 29:2-8. 

The history of whale conservation efforts is reviewed. Virgin 
stock estimates and 1974 world stock estimates are given for sperm, 
fin, minke, blue, sei, Bryde's, right, bowhead, humpback, and gray 
whales, as well as for some specific stocks. The virgin stock of 
North Pacific fin whales is estimated at 44,000; the 1974 stock 
was 17,000. The virgin population of North Pacific blue whales 
was 4,800; in 1974, 1,500 blue whales remained. The IWC's 1975 
New Management Procedure is explained, and MSY and OSY are defined 
for whales. 

Scheffer, V. B. 1977. Newborn harbor seals on the Pribilof Islands, 
Alaska. Hurrelet 58:44. 

On the basis of four specimens and two reports, seasonal timing 
of birth and size of pups at birth are estimated for harbor seals 
in the Pribilof Islands, at the northern end of the seals' range. 
Pups are born between mid-May and mid-July, weigh about 25-30 lb 
(11-14 kg), and are about 90 em long. 

Scheffer, V. B. 1978. Killer whale. Pages 122-127 in D. Haley, ed. 
Marine mammals of eastern North Pacific and arcticwaters. Pacific 
Search Press, Seattle. 

Killer whales range widely and occur throughout the Bering Sea. 
They eat, in order of preference, fishes, squids and octopus, 
porpoises, small whales, and seals. Captive killer whales, reports 
of whale attacks, and whale watching are discussed. 
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Schneider, K. B. April 1978. Sex and age segregation of sea otters. 
Fed. Aid Wildl. Restoration Final Rep., Proj. W-17-4 through 
W-17-8, Job 8.9R, Alaska Dep. Fish and Game, Juneau. 45 pp. 

The age and sex of 2,556 sea otters collected between 1962 and 
1971 in the Aleutian Islands were examined by specific location 
and season to determine patterns of segregation. Protected areas 
of high otter concentration usually contained mainly adult females 
and dependent pups. Sexually immature males, ages 1-6 years, 
were actively excluded from this area, and the number of sexually 
mature males was positively correlated with the number of estrous 
females. In expanding populations, male groups were in the low
density areas at the edges of high concentration. In continous 
high-density areas, males concentrated in geographically discrete 
male areas. Male areas are usually in very rough, exposed water, 
often in island passes of strong currents and tide rips. 

Schneider, K. B. 1981. Distribution and abundance of sea otters in 
the eastern Bering Sea. Pages 837-845 in D. W. Hood and J. A. 
Calder, eds. The eastern Bering Sea shelf: oceanography and 
resources, Vol. 2. Off. Marine Pollution Assessment, NOAA. Dis
trib. by Univ. Washington Press, Seattle. 

Partial Author's Abstract: "The aboriginal range of the sea otter 
included most nearshore waters of the eastern Bering Sea, south of 
the limit of sea ice. This included southwestern Bristol Bay, the 
eastern Aleutian Islands, and the Pribilof Islands. Fur hunting 
reduced sea otters in that region to a small colony near Unimak 
Island and, perhaps, a few individuals in the Fox Islands•••• 

Four separate colonies became established in the Fox and Krenitzin 
islands during the 1960's. All are now growing rapidly, but they 
amount to only a few hundred animals, and most of the reproductively 
active animals remain concentrated in small areas. 

The remnant colony north of Unimak Island grew steadily and ex
panded its range northeastward along the Alaska Peninsula until 
1970. Extreme sea ice conditions in the early 1970's reduced the 
range and probably also the size of this population. Most of the 
sea otters in this population now occur between Cape Mordvinof 
and Cape Leontovich. They range offshore about to the 80-m depth 
contour. The population was estimated in 1976 at more than 17,000. . . . 

Schneider, K. B. Unpubl. ms. Reproduction in the female sea otter in 
the Aleutian Islands. Alaska Dep. Fish and Game, Anchorage. 39 
PP• 
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Author's Abstract: " Reproductive tracts from 1,482 female sea 
otters (Enhydra lutris) collected in the Aleutian Islands were 
examined. Breeding activity occurred at all times of year but 
reached a peak in September and October. Parturition also occurred 
at all times of year and reached a peak in April, May and early 
June. The birth rate at the peak was three to four times higher 
than at its lowest level. This pattern may not apply to popula
tions in other areas. The average gestation period was estimated , 

to be about 7.5 months with the blastocyst implanted for hal~that 
time. Most females became sexually mature when slightly ove~.-3 
years old and bore their first pup when about 4 years old, however 
some first pregnancies failed. Slightly over half of the sexually 
mature females gave birth each year. Single pups were the rule 
although more than one fetus occurred in about 2 percent of the 
pregnancies. There is no evidence that more than one pup survives 
to adulthood. Females nurse their pup for up to a year and rarely 
become pregnant while nursing although they frequently ovulate 
during that period. The normal breeding interval is 2 years but 
females that lose a pup may mate sooner. Although even the oldest 
females successfully reared pups, there appeared to be a reduction 
in productivity after age 15. 

The fetal sex ratio was significantly biased in favor of females 
(57 percent). Birth weights ranged from 900 to 2400 g but averaged 
about 1850 g. The birth weight in some populations averaged 200 g 
less, perhaps as a result of food scarcity. In utero mortality 
occurred in all areas but was significantly higher (causing up to 
a 5 percent red1llction in births) in certain geographical areas 
where sea otters appeared to be in poor physical condition." 

Schneider, K. B. and J. B. Faro. 1975. Effects of sea ice on sea 
otters (Enhydra lutris). J. Mammal. 56:91-101. 

Sea ice advanced beyond its normal limits along the Alaska Penin
sula in March 1971 and February-April 1972. Observations of the 
reactions of sea otters inhabiting the area to various ice condi
tions were made during a series of aerial surveys. In 1971, the 
ice advanced rap i dly, trapping sea otters as the ice formed around 
them. Large numbers died, apparently from malnutrition; however, 
little effect on the range of the population was observed. In 
1972, the ice advanced more slowly. Most of the sea otters were 
able to move with the ice edge until they were concentrated near 
the tip of the Alaska Peninsula and Unimak Island. Although the 
ice in 1972 was denser and persisted longer than in 1971, rela
tively little mortality was observed, but the distribution of 
this population was at least temporarily altered. 

Observations made during the two years indicate that sea otters 
are able to tolerate severe ice and weather conditions as long as 
they are able to dive through leads for food. However, the 
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northeastern expansion of the Bristol Bay population is probably 
limited by the periodic formation of heavy sea ice. 

Schusterman, R. J. 1981. Steller sea lion - Eumetopias jubatus. Pages 
119-142 in S. H. Ridgway and R. J. Harrison, eds. Handbook of 
marine mammals, Vol. 1. Academic Press, London and New York. 

(See Ridgway and Harrison 1981.) 

Scott, R. F., K. W. Kenyon, J. L. Buckley, and S. T. Olson. 1959. 
Status and management of the polar bear and Pacific walrus. 
Trans. 4th N. Am. Wild!. Conf. Wild!. Manage. Inst., Washington, 
D.C. 

The population of polar bears in Alaska, extrapolated from sighting 
data, is estimated to be 2,500 individuals. The recently begun 
practice of trophy hunting polar bears from small airplanes does 
not appear to affect bear population levels. The Alaskan popula
tion of walruses is estimated to be 45,000 individuals. The 
total combined US and USSR kill of walruses is estimated at 23% 
of the population per year, but the annual recruitment rate is 
11%. Total protection of walruses is recommended. 

Seaman, G. A. and J. J. Burns. 1981. Preliminary results of recent 
studies of belukhas in Alaskan waters. Rep. Int. Whaling Comm. 
31:567-574, SC/32/SM13. 

Authors' Abstract: "Belukha whales are an important food resource 
to residents of coastal Alaska, in an area extending from Bristol 

-Bay to the eastern Beaufort Sea. Recent annual harvests in Alaska 
average about 185 belukhas per year. Unretrieved loss varies 
depending on hunting conditions. The total annual kill (retrieved 
harvest plus whales killed and lost) was estimated to approximate 
264 to 319 whales. Sex ratio of harvested whales approximates 
1:1. The proportion of older whales in the harvest suggests a 
relatively low level of exploitation. Sexual maturity in females, 
as indicated by first pregnancy, occurred in four- and five-year 
olds. The breeding cycle was found to be mainly triennial. 
Gestation was estimated to be 14.5 months. Timing of events in 
the reproductive cycle as well as fetal growth of belukhas from 
Alaska waters were similar to those reported from other areas. 
Belukhas utilized a large variety of food items. However, during 
the open water seasons, they depended on relatively few sequen
tially abundant and highly available food species." 

Seaman, G. A., L. F. Lowry, and K. J. Frost. 1982. Foods of belukha 
whales (Delphinapterus leucas) in western Alaska. Cetology 44:1
19. 
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Authors' Abstract: "Collections of stomachs from belukha whales 
taken by Eskimo subsistence hunters in the Bering and Chukchi Seas 
have greatly increased the data available on spring and summer 
foods in these areas. During spring migration in the Chukchi Sea 
feeding seems influenced by ice conditions. Spring foods include 
arctic cod, shrimps, and octopus. In coastal areas of the northern 
Bering and Chukchi Seas, summer foods include saffron cod, scul
pins, herring, smelt, capelin, salmon, char, shr imps, and oc,topus ••,. 
Saffron cod was the primary prey species in Norton Sound and 
Eschscholtz Bay in June. Other species of fishes are eaten·-in 
relation to their seasonal patterns of distribution and abundance. 
Based on information from coastal residents and the 1i terature, 
similar foods are used in summer from Bristol Bay to the north
eastern Chukchi Sea. In Eschscholtz Bay young belukhas ate smaller 
saffron cod than older animals and males ate proportionately more 
sculpins than did females. During autumn and wi nter months pollock 
are probably the major prey in the southeastern and southcentral 
Bering Sea while arctic and saffron cods are probably the most 
important prey in more northerly areas. Prey eaten by belukhas 
are similar to those eaten by many species of pinnipeds and other 
cetaceans and harvested by commercial fisheries. Competition for 
food with other marine mammals and with fisheries may influence 
population size and productivity of belukhas." 

Sergeant, D. E. 1962. The biology and hunting of beluga or white 
whales in the Canadian Arctic. Fish. Res. Board Can. Circ. No. 8, 
Arctic Unit, Montreal, Quebec. 13pp. 

This general report on the history and present status of the 
belukha fishery in the Canadian Arctic also includes data on 
belukha distribution, feeding, and reproduction. Young belukhas 
eat small benthic crustaceans. Older whales eat fishes and squids 
and in summer migrate into estuaries to feed on spawning fishes. 
In the population that summers in the Beaufort Sea, males reach 
4.6 m in length; females reach 4.0 m. Average belukha body size 
varies greatly in different areas. Mating occUlrs in the spring, 
gestation lasts 13-14 months, and calving is at 2-year intervals. 
Near Churchill, the birth rate is about 11% per year. 

Sergeant, D. E. 1969. Feeding rates of Cetacea. Fisk. Dir. Skr. Ser. 
Hav Unders. 15:246-258. 

Partial Author's Summary: Records of daily rations of 
Delphinoidea (porpoises and dolphins) in captivity allow calcula
tion of feeding rates for eight genera having adult body weights 
of 101 to 103 kg•••• 

Above a body weight of 6 X 102 kg, represented by adult Tursiops 
truncatus, feeding rate remains constant at 4-6% up to the largest 
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species in which it has been measured, the killer whale, Orcinus, 
of body weight 2 X 103 kg•••• 

Heart weight/body weight ratios of adult rorquals of the genus 
Balaenoptera are about 4 °I oo; of sperm whales, Physeter and one 
example of the small, related Kogia, lowest of all at 3.5°/oo. 
These data suggest a feeding rate of 4% for adult rorquals, so 
that from curves relating body length and body weight, their 
daily food consumption may be calculated." 

Sergeant, D. E. 1973. Biology of white whales (Delphinapterus leucas) 
in western Hudson Bay. J. Fish. Res. Board Can. 30:1065-1090. 

Partial Author's Abstract: "The number of white whales inhabiting 
western Hudson Bay is about 10,000. In July and early August the 
herds are concentrated in river estuaries. • • • In the estuary 
of the Churchill River feeding, mainly on fish, is not heavy and 
the herds are believed to enter the river estuaries in this region 
for reproduction as much as feeding. Further north in late summer 
feeding is heavier and changes towards a diet of decapod 
Crustacea. • • • The sexes are probably about equal in numbers. 
Gestation lasts 14 months and lactation about 20 months. Overlap 
of pregnancy and the previous lactation is infrequent so that 
calving occurs about once in 3 years. The annual crude birth rate 
is estimated at 0.12 •••• " 

Sergeant, D. E. 1978. Ecological isolation in some Cetacea. Contrib. 
Symp. Mar. Mammals, Int. Theriol. Congr., Moscow, June 6-12, 
1974. In A. N. Severtsov, ed. (Recent advances in the study of 
whales and seals). Akad. Nauk, Moscow. 

The hypothesis that northern distributional limits of cetacean 
species are set by climate and southern limits by competition for 
food is tested with evidence from the literature. Interactions 
are explored between harbor porpoises and belukhas, belukhas and 
narwhals, minke and fin whales, bottlenose dolphins and pelagic 
delphinids, and bowhead and blue whales. 

Sergeant, D. E. and P. F. Brodie. 1969. Body size in white whales, 
Delphinapterus leucas. J. Fish. Res. Board Can. 26:2651-2580. 

Authors' Abstract: "Measurements of length, girth, and weight 
show that male white whales grow longer than females. The smallest 
white whales come from western Hudson Bay, the White Sea, and 
Bristol Bay, Alaska. Animals of intermediate size inhabit all 
other arctic Canadian localities sampled and also the St. Lawrence 
River and the Kara and Barents seas. The largest white whales 
inhabit West Greenland waters, the Okhotsk Sea, and the coast of 
Sakhalin. Extreme differences in body weight of adult males are 
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about threefold. Nonoverlapping differences in size indicate 
isolation of some adjacent populations of white whales; equal or 
overlapping sizes suggest, but cannot prove, mixing of other 
populations. Size can be positively correlated with marine pro
ductivity, being lowest in the arctic and in estuaries and highest 
in subarctic seas. Since white whales most often grow largest at 
the southern ends of their range, their restriction to the arctic 
is attributed either to competition with certain of the Delpl}in_idae.· 
or to predation from killer whales, Orcinus orca L., or to both. 
Both putative competitors and predator lack adaptations for a~~ic 
life." 

Sergeant, D. E. and P. F. Brodie. 1975. Identity, abundance, and 
present status of white whales, Delphinapterus leucas, in North 
America. J. Fish. Res. Board Can. 32:1047-1054. 

Partial Authors' Abstract: "White whales, Delphinapterus leucas, 
in the North American arctic number at least 30,000 animals. 
Largest herds identified are about 10,000 animals in western Hudson 
Bay, at least as many in Lancaster Sound, and at least 5000 
summering in the Beaufort Sea. Hunting in the Canadian arctic has 
decreased in the last decade from 1000 or more to about 500 annually 
and is clearly well below sustainable yields except in one locali
ty, Cumberland Sound, l.ffiere the local population of white whales 
has never recovered from historic depletion. The species is most 
vulnerable when concentrated in river estuaries in summer, probably 
for reproduction...... 

Sergeant, D. E. and W. Hoek. 1974. Seasonal distribution of bowhead 
and white whales in the eastern Beaufort Sea. Pages 705-719 in 
J. C. Reed and J. E. Sater, eds. The coast and shelf of the 
Beaufort Sea. Arctic Inst. N. Am., Arlington, Va. 

Authors' Abstract: "Bowhead (Balaena mysticetus) and white whales 
(Delphinapterus leucas) migrate into the eastern Beaufort Sea from 
the west, arriving in May or June through leads in the pack ice. 
They depart westward again during September in open water. Present 
numbers of bowheads are not accurately known, but are probably in 
the low hundreds in this sector of the species' range. Groups of 
up to thirty have been seen on migration. Numbers of white whales 
are at least 3 ,500. Bowheads spend the summer in oceanic water 
around Banks Island and off the mainland coast in the neighborhood 
of Cape Parry and Cape Bathurst. Many white whales are found in 
the same waters, but in July they move to the warm estuarine water 
off the Mackenzie River where calving is believed to occur and 
where feeding intensity is low. There is a hunt for white whales 
off the Mackenzie delta which for many years has taken an average 
of about 200 animals per year, but bowheads are not now taken from 
the Canadian coast of the Beaufort Sea." 
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Severinghaus, N. C. 1979. Selected annotated references on marine 
mammals of Alaska. NWAFC Processed Rep. 79-15, NMFS, NOAA. 178 
PP• 

Descriptive annotations are given for approximately 500 references, 
including Russian- and Japanese-language materials in translation. 
Excellent indices are provided by area, species, and subject (age/ 
growth, behavior, marking/tagging, parasites/disease, pollutants, 
population dynamics, reproduction, and survey/census methodology). 

Severinghaus, N. C. and M. K. Nerini. 1977. An annotated bibliography 
on marine mammals of Alaska. Processed rep., NWAFC, NMFS, NOAA. 
125 pp. 

Approximately 500 references, including published and unpublished 
materials, are indexed by area, species, and subject. Russian 
and Japanese citations are included. 

Shaughnessy, P. D. and F. H. Fay. 1977. A review of the taxonomy and 
nomenclature of North Pacific harbour seals. J. Zool. (Lond.) 
182:385-419. 

Partial Authors' Abstract: "The previous multitude of taxa of 
North Pacific Harbour seals is referable to, at most, three forms: 
the ice-inhabiting Larga seal, Phoca vitulina largha; the Insular 
seal of eastern Asia, P. v. stejnegeri; and the coastal Harbour 
seal of western North Ainerlca, R_. ::_. richards!. In the breeding 
season, largha occurs on the pack ice of the Bering, Okhotsk, 
Japan, and Po Hai seas • • • whereas stejnegeri and richardsi are 
associated with coastal and insular habitats, around the perimeter 
of the North Pacific Ocean from Hokkaido to Baja California (i.e. 
mostly well away from the ice). Apparently, the young of 
largha are always born with a whitish lanugo, whereas those of 
stejnegeri and richards! usually shed their lanugo (either whitish 
or mottled greyish) in utero and are born with an adult-like 
pelage. • Although largha has usually been regarded as a 
subspecies of P. vitulina, it seems advisable on the basis of this 
review to accord it specific rank." 

Shevchenko, v. I. 1975. Kharakter vzaimootnoshenii kasatok i drugikh 
kitoobraznykh (The nature of the interrelationships between killer 
whales and other cetaceans). Morskie Mlekopitayushchie 2:173-174. 
In Russian. (Transl. by Transl. Bur., Multilingual Serv. Div., 
Ottawa, Ont., Canada, Fish. Mar. Serv. Transl. Ser. No. 3939, 
1974, 4 pp.) 

From 1962 through 1974, two Soviet antarctic whaling vessels 
investigated killer whale attacks on large toothed and baleen 
whales. Killer whale stomach contents were analyzed, behavior of 
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whales was observed, and whale carcasses were examined for killer 
whale bites and scars. No killer whale stomachs contained pieces 
of sperm or large baleen whales, but 65.5% of all sperm whales 
had scars from killer whale bites, as did 53.4% of the fin whales 
and 24.4% of the sei whales examined. 

Shimadzu, Y. 1981. Analysis of the pregnancy rates of sperm ~h~~es •,· 
in the western division, North Pacific. Rep. Int. Whaling Comm. 
31:793-800, SC/Jn80/SpW14. 

Author's Abstract: "Pregnancy rates of sperm whales in the North 
Pacific were examined. A theoretical pattern of pregnancy rates 
was examined and compared with the observed rates. Data from two 
sub-areas agreed in pattern but shmved marked differences in level 
between each other. The existence of more than two stocks was 
suggested. Statistical analyses were carried out within two sub
areas and no significant change in the annual pregnancy rate was 
detected." 

Shimek, S. J. 19 77. The underwater foraging habits of the sea otter, 
Enhydra lutris. Calif. Fish Game 63:120-122. 

Partial Author's Note: These observations reveal the 
variety of sea otter foraging behavior. Previous observations 
indicated tool use underwater to dislodge abalones, and our obser
vations deroons trate sea otters also can dig, "root", and move 
through dense cover removing food items. These observations 
suggest that sea otters may find areas suitable to forage visually, 
but locate food items tactually." 

Shitikov, A. M. 1971. Vliyanie troficheskogo faktora na chislennost'i 
raspredelenie kalana na srednikh Kuril'skikh Ostrovakh (Influence 
of the trophic factor on the population and distribution of the 
sea otter in the central and northern Kuril Islands). Tr. VNIRO 
82 and Izv. TINRO 80:227-239. In Russian. (Transl. by Transl. 
Bur., Foreign Languages Div., Dep. Sec. State, Ottawa, Ont., 
Canada, Fish. Res. Board Can. Transl. Ser. No. 2498, 1973, 22 pp.) 

The sea otter population in the middle and northern Kurile Islands 
is estimated to be 4-5,000. From censuses, scat (1,429) and 
stomach (60) analyses, and hydrobiological investigations, it 
appears that sea otter distribution is determined by the distribu
tion of their food, that otters already occupy most of the favora
ble habitat, and that only small population increases are possible. 

Shitikov, A. M. and V. I. Lukin. 1971. Makrobentos sublitorali 
nekotorykh ostrovov bol'shoi Kuril'skoi bazy kalana (Macrobenthos 
of the sublittoral zone in islands of the Greater Kuril chain as 
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a food resource for the sea otter). Tr. VNIRO Vol. 80 and Izv. 
TINRO 82:217-226. In Russian. (Transl. by Transl. Bur., Foreign 
Languages Div., Dep. Sec. State, Ottawa, Ont., Canada, Fish. Res. 
Board Can. Transl. Ser. No. 2574, 1973, 22 pp.) 

Hydrobiological cruises in 1969 and 1970 investigated the abundance 
and distribution of sea otters and main sea otter food items (sea 
urchins, bivalves, and decapods). The middle and northern Kurile 
Islands had good concentrations of otter food in rocky areas in 
the zone of "sessile seston-feeders." 

Shults, L. M. and K. J. Frost. 1979. Helminth parasites and food 
habits of the ribbon seal, Phoca fasciata in the Bering Sea. 
Presented to 3rd Biennial Conf. Bioi. Mar. Mammals, 7-10 October 
1979, Seattle. 

Sixty-one ribbon seals collected from the spring pack ice in the 
Bering Sea were examined for helminth parasites from 1976 through 
1978. Thirteen species of helminths were found. The helminth 
species found in ribbon seals from earlier work in the Bering Sea, 
from the Sea of Okhotsk, and from this study are compared. The 
helminth faunas are very similar; the authors feel that the popu
lations of ribbon seals are not isolated and that the differences 
are due to food selected in various areas. 

Shurunov, N. A. 1970. Nekotorye gidrologicheskie kharakteristiki 
rainov kontsentratsii v severo-vostochnoi chasti Tikhogo Okeana, 
Beringovom i Chukotkom moryzkh (Some hydrological characteristics 
of whale grounds in the northeast Pacific, Bering, and Chukchi 
seas). Izv. TINRO 72:89-92. In Russian. (Transl. by Israel 
Program Sci. Transl., 1972. Pages 83-86 in P. A. Moiseev, ed. 
Soviet fisheries investigations in the northeast Pacific, Part 5. 
NTIS No. TT 71-50127.) 

In 1962, an oceanographic cruise sampled the waters of the western 
Gulf of Alaska, the eastern Aleutian Islands, the shelf break, and 
the northern Bering and southern Chukchi seas. Generally, whale 
distribution is influenced primarily by distribution of food which 
is in turn influenced by oceanographic conditions. Frontal zones 
of contact between currents, upwelling areas, and the continental 
shelf break all were areas of generally higher concentrations of 
food and whales. 

Shustov, A. P. 1965a. 0 vliyanii promysla na sostoyanie Beringomorskoi 
populatskii krylatki (The effect of sealing on the state of the 
population of Bering Sea ribbon seals). Izv. TINRO 59:173-178. 
In Russian. (Transl. by Bur. Cammer. Fish., Off. Foreign Fish. 
(Translations), u.s. Dep. Inter., Washington, D.C., 11 pp.) 
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The average age of ribbon seals killed by Soviet government sealing 
boats declined from 9.8 years in 1961 to 4.9 years in 1963. The 
daily kill rate of the hunters also decline~d over the 3 years. 
The author proposes that both the "juvenescence" of the population 
and the lower kill rates are the result of overexploitation of the 
ribbon seal population in the Bering Sea. 

•j 

Shustov, A. P. 1965b. (The food of ribbon seals in the Bering Sea). 
Izv. TINRO 59:178-183. In Russian. (Transl. by F. Essa~an, 

Miami, Fla., 1968, 10 pp.) 

Stomach samples were collected from 1, 207 ribbon seals in Anadyr 
Bay and areas near St. Lawrence and St. Matthew islands between 
March and July 1961-63. No food was found in 97.4% of the stom
achs, although when seals were taken at night only 80% of the 
stomachs were empty. Seals taken in the water or recently hauled 
out on the ice contained food more often than seals that were dry. 
Food items, listed in order of decreasing frequency, are: shrimps, 
crabs, mysids, fishes, and cephalopods. No pollock or cod were 
found in any of the stomachs examined. 

Shustov, A. P. 1965c. (Some biological features and reproductive 
rates of the ribbon seal (Histriophoca fasciata) in Bering Sea. 
Izv. TINRO 59:183-192. In Russian. (Transl. by F. Essapian, 
Miami, Fla., 1968, 17 pp.) 

Reproductive tracts of 1,567 ribbon seals from the Gulf of Anadyr 
and the Pribilof and St. Matthews areas were collected from 1961 
through 1963. The 1962 birth period extended from 29 March to 27 
April. Mating began after the birth period and ended in mid-Hay. 
The latent period before implantation is 2.5 months. Females 
attain sexual maturity at 2-3 years of age, males at 3-4 years. 
The reproduction rate was variable: 16.5% in 1961, 26.2% in 1962, 
and 14.7% in 1963. 

Shustov, A. P. 1965d. Nekotorye osobennosti gelmintofauny krylatki 
v Beringovom :t1ore (Some characteristics of helminths of ribbon 
seals in Bering Sea). Izv. TINRO 59:193. In Russian. (Transl. 
by F. H. Fay, Univ. Alaska, Fairbanks, 3 pp.) 

A total of 1,207 ribbon seal stomachs was examined for helminths. 
All were collected in the northern Bering Sea from 1961 to 1963. 
Adult nematodes, Contracaecum osculatum, were found in all stomachs 
examined. Contracaecum was not found in ribbon seals from the Sea 
of Okhotsk. An intestinal nematode common in Okhotsk ribbon seals 
was not found in Bering ribbon seals, but the dissection of 
intestines was incomplete. Isolation of the two populations is 
inferred. 

1 
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Shustov, A. P. 1965e. Raspredeleniye krylatki v Beringovom More (The 
distribution of the ribbon seal (Histriophoca fasciata) in the 
Bering Sea). Pages 118-121 in Morskiye Mlekopitayushchiye. Akad. 
Nauk, Moscow. In Russian. <Transl. by U.S. Nav. Oceanogr. Off., 
Washington, D.C., Transl. No. 474, 1970, 4 pp.) 

Observations of ribbon seals from hunting, research, and commercial 
vessels were collected between February and July of 1961 and 1962. 
The distribution and character of the sea ice were the only factors 
apparently affecting distribution of the seals. Host pups were 
born from 29 March through 27 April. Mating took place in May and 
molting began at the same time. Analysis of stomach samples (no 
sample _sizes given) indicated that ribbon seals do not feed during 
the molt. The distribution of ribbon seals from July through 
November is poorly known. 

Shustov, A. P. 1969. (Relative indices and possible causes of mortali
ty of Bering Sea ribbon seals). Pages 83-92 in (Marine Mammals). 
Akad. Nauk, Moscow. In Russian. (Transl. bY F. H. Fay, Univ. 
Alaska, Fairbanks, 18 pp.) 

A total of 2,670 ribbon seals was collected from several locations 
in the northern Bering Sea from 1961 to 1963 and 1965 to 1966. No 
age or sex segregation was noticed at the various haul sites on 
the ice, so the sample was taken as an unbiased sample of the age 
and sex composition of the population. Sexually mature animals 
made up 57% of the population, with a sex ratio of 1:1. From 
76.3 to 82.9% of the females were pregnant annually. There was a 
40% reduction of the population between birth and 2 years of age. 
Between 3 and 10 years of age, 16.5% of individuals die each year; 
14.9% die each year between 10 and 20 years of age. Predators 
such as polar sharks, killer whales, and polar bears, or diseases 
and parasites may cause death. 

Shustov, A. P. 1970. Sutochnaya dinamika zalezhek tyulenei v Okhotskom 
More (Daily dynamics of seal rookeries in the Sea of Okhotsk). 
Izv. TINRO 71:283-288. In Russian. (Transl. by Transl. Bur., 
Foreign Languages Div., Dep. Sec. State, Ottawa, Ont., Canada, 
Fish. Res. Board Can. Transl. Ser. No. 2402, 1973, 14 pp.) 

Ringed, ribbon, and harbor seals were observed from late April to 
early June 1968 to determine the factors influencing daily move
ments. In general, seals are most active at sunset and sunrise: 
42.3% are on the ice in the morning, 69.2% during the day, and 
66.1% in the evening. More animals stay in the water during the 
day during cold, windy t-1eather. 
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Simenstad, C. A., J. A. Estes, and K. W. Kenyon. 1978. Aleuts, sea 
otters, and alternate stable-state communities. Science 200:403
4ll. 

Authors' Summary: "Reexamination of stratified faunal components 
of a prehistoric Aleut midden excavated on Amchitka Island, Alaska, 
indicates that Aleut prey items changed dramatically during 2500 
years of aboriginal occupation. Recent ecological studieS' in th~ 
Aleutian Islands have shown the concurrent existence ~L- two 
alternate stable nearshore communities, one dominated by macro
algae, the other by epibenthic herbivores, which are respectively 
maintained by the presence or absence of dense sea otter popula
tions. Thus, rather than cultural shifts in food preference, the 
changes in Aleut prey were probably the result of local overex
ploitation of sea otters by aboriginal Aleuts." 

Sinha, A. A., C. H. Conaway, and K. W. Kenyon. 1966. Reproduction in 
the female sea otter. J. ~Uldl. Hanage. 30:121-130. 

Partial Authors' Abstract: "The morphology, histology, and field 
reports of 136 sexually mature female sea otters yielded informa
tion on the reproductive cycle. Free blastocysts were recovered 
from 9 tracts and judged to be present in 44 others. · Two blasto
cysts from January and July were near implantation and 28 others 
were implanted pregnancies. It is concluded that sea otters 
breed throughout the year, having no distinct breeding season. 
Pups are born in every month of the year and litter size is normally 
one. The total period of gestation is not known but it includes 
a long period of delayed implantation•••• " 

Sleet, R. B., J. L. Sumich, and L. J. Weber. 1981. Estimates of total 
blood volume and total body weight of a sperm whale (Physeter 
catodon). Can. J. Zool. 59(3):567-570. 

Authors' Abstract: "A stranding of sperm whales (Physeter catodon) 
on the central Oregon coast enabled measurement of the total plasma 
volume of one female whale. The total blood volume was calculated 
to be about 20% of the total body weight based on the measured 
total plasma volume and hematocrit and the estimate of body weight." 

Sleptsov, M. M. 1943a. Biologii razmnozheniya lastonogikh dalbnego 
vostoka (The biology of reproduction of pinnipedia of the Far 
East). Zool. Zhur. 22:109-128. In Russian. (Transl. by I. 
MacLaren, Dep. Environ., Ottawa, Ont., Canada, Fish. Res. Board 
Can. Trans!. Ser. No. 2813, 1973, 21 pp.) 

Data were collected from 14 May through 20 October 1939 in the 
Okhotsk Sea. Bearded and spotted seals mate in June and July, the 
gestation period is 9 months, and both sexes reach sexual maturity 
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at 2.5 to 3.0 years of age. Ringed seals mate in July and August, 
gestation lasts 8 months, and sexual maturity is reached at 2 
years of age. Ribbon seals mate in June and July, and the gesta
tion period is 9 mnths; age at sexual maturity is not given. 

Sleptsov, M. M. 1949. Novye dannye po razmnozheniia dalnevostochnykh 
lastonogikh (New information concerning the reproduction of Far 
Eastern pinnipeds). Izv. TINRO 31:73-77. In Russian. (Transl. 
by Transl. Bur., Foreign Languages Div., Dep. Sec. State, Ottawa, 
Ont., Canada, Fish. Res. Board Can. Transl. Ser. No. 149, 1957, 
6 pp.) 

From 'material collected in 1939, 1941, 1947, and 1948, reproductive 
tracts of ringed and ribbon seals are described. Ringed seals 
produce one pup per year. An average female ribbon seal produces 
one pup every 2 years and mates in June and July. 

Sleptsov, M. M. 1950. (On the biology of the Far Eastern sea lion). 
Izv. TINRO 32:129-133. In Russian. (Translator unknown, in files, 
NMML, NMFS, NOAA, 6 pp.) 

From data collected at sea lion rookeries in the Bering and Okhotsk 
seas in 1939, 1941, 1947, and 1949, the author postulates the 
existence of two separate breeding populations:. Times of harem 
formation, pupping, and mating are progressively later from south 
to north, beginning in mid-May in the Kurils. From analysis of 
stomach contents, Steller sea lions eat mostly cod and squid, 
Gonatus fabricii. 

Sleptsov, M. M. 1952. (Bowhead whales). Pages 122-124 in M. M. 
Sleptsov, ed. Kitoobraznyia Dal'nevostochnykh Morei (Cetaceans of 
the Far Eastern seas). Izv. TINRO 38. In Russian. (Transl. by 
K. Coyle, Univ. Alaska, Fairbanks, 1982, 4 pp.) 

Bowheads concentrate between Cape Serdtse Kamen and ~olrangel and 
Herald islands in summer, then move south in October and November 
as the ice advances. Depending on the ice, bo\>Theads are seen from 
the Bering Straits to Olyutorskiy Bay and occasionally along the 
Kuril Islands. They migrate north again in spring, passing through 
Bering Straits from April through June. Bowheads eat pteropods, 
medusae, and crustacea, especially copepods. Newborn calves are 
3. 5-4 min length and 7-8.5 m in length at weaning. Large bowheads 
can weigh up to 80-100 tons but usually ~11eigh 50-70 tons. 

Sleptsov, M. M. 1955a. Biologiya i promysel kitov dal'nevostochnykh 
rnorei (Biology of whales and the whaling fishery in far eastern 
seas). Pisch. Prom., Moscow. In Russian. ( Transl. by W. E. 
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Ricker (table of contents and conclusions only), Fish. Res. Board 
Can. Transl. Ser. No. 118, 6 pp.) 

Species composition, food and feeding areas, distribution, migra
tion, reproduction, and sex and age composition of the whale 
stocks are discussed. Gray, bowhead, and right whales are not 
hunted, and right whale stocks are increasing in the Sea of 
Okhotsk. Blue and humpback whale stocks are not large and should. 
be studied. Stocks of sperm, fin, sei, minke, killer, and ~aird'; 
beaked whales and dolphins are considered adequate for increased 
hunting. Fin and sei whales occasionally feed exclusively on 
squid; blue whales feed on pelagic fishes as well as on krill. 
Five squid species make up 80-84% of the stomach contents of 
sperm whales. Distribution of zooplankton, the main food of 
most baleen whales, influences whale distribution. 

Sleptsov, M. M. 1955b. Grenlandskii kit (Bowhead whale). Pages 118
120 in M. M. Steptsov, ed. Kitoobraznye dal'nevostochnykh morei, 
Vladivostok. In Russian. (Transl. by S. Pearson, NMML, NMFS, 
NOAA, 1979, 4 pp.) 

Bowheads can breed in arctic waters because the calves are born 
with a layer of blubber. The three main herds probably mix at 
least occasionally: 1) the Baffin Bay herd, 2) Greenland
Spitsbergen herd, and 3) Alaskan herd. No new data on food or 
reproduction are given. 

Sleptsov, M. M. 1961a. 0 kolebanii chislennosti ki tov v Chukotskom 
More v raznyye gody (Fluctuations in the number of whales of the 
Chukchi Sea in various years). Tr. Inst. ~orfol. Zhivotnykh 
34:54-64. In Russian. (Transl. by U.S. Nav. Oceanogr. Off., 
Washington, D.C., Transl. No. 478, 1970, 18 pp.) 

From whaling cruises of 1933-36, the author's observations in 
1939 and 1948, and the literature, it appears that whale abundance 
in the Chukchi Sea depends on ice and food conditions. The south
ern and southeastern parts of the Chukchi Sea are areas where 
warm and cold waters mix and are especially rich. Notes on distri
bution, abundance, and food habits are given for harbor and Dall's 
porpoises; and belukha, killer, Baird's beaked, gray, bowhead, 
minke, sei, fin, and blue whales. 

Sleptsov, M. M. 1961b. Raiony nagula kitov v Beringovom More (Feeding 
regions of whales in the Bering Sea). Akad. Nauk SSSR, Tr. Inst. 
Morfol. Zhivotnykh 34:65-78. In Russian. (Abstr. transl. in 
Biol. Abstr. 43(1), entry 551.) 
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Expeditions from 1947 through 1956 and 23 years of whaling data 
provide data on Bering Sea productivity. The highest concentra
tions of plankton in the surface layers are near the Commander 
and Aleutian Islands and other areas where warm and cold waters 
mix. Shoals of fishes and cephalopods also concentrate in these 
areas and are fed upon by Phocoena phocoena, Globicephalus malus, 
Tursiops tursio, Orca orca, Ziphius sp., Berardius sp., and Meso
plodon sp. The major whale stocks in the an~a are of fin and 
minke whales. Distribution of whales in the Bering Sea is deter
mined by the abundance and distribution of their food. 

Sleptsov, M. , M. 1973. Usloviya sushchestvovaniya ki toobraznykh v 
zonakh smesheniya kholodnogo (Kurilo-Kamchatskogo) i teplogo 
(Kurosio) techeniy (Ecology of cetaceans in zones of mixing of 
cold (Kuril-Kamchatka) and warm (Kuroshio) currents). Akad. Nauk 
SSSR 34:111-135. In Russian. (Transl. by U.S. Nav. Oceanogr. 
Off., Washington, D.C., NOO Transl. No. 572, 1973, 42 pp.) 

Translator's Abstract: "Distribution of water masses, plankton 
and fishes is analyzed to determine locations of grazing grounds 
for whales. Against this background, the distribution of whales 
in various years and seasons of the year is discussed. The 
formation of pods, their sizes, compositions, feeding-habits, and 
migrations are outlined, singling out the spe~cies that inhabit 
given areas permanently or temporarily." 

Smith, G. J. D. and D. E. Gaskin. 1974. The diet of harbor porpoises 
(Phocoena phocoena (L.)) in coastal waters of eastern Canada, with 
special reference to the Bay of Fundy. Can. J •. Zool. 52:777-782. 

Authors' Abstract: "Stomach contents of 81 harbor porpoises 
(Phocoena phocoena (L.)) collected from eastern Canadian coastal 
waters during 1969-1972 were examined. A total of 454 free oto
liths and 54 undigested specimens representing a minimum of 281 
fish, consisting of nine species in seven families, were recovered 
from the copious semidigested fish remains found in 52 of the 
stomachs. Clupea harengus (herring), Gadus morhua (cod), and 
Scomber scombrus (mackerel) otoliths accounted- for more than 78% 
of the total. Osmerus mordax (smelt), Pollachius virens (pollock), 
Merluccius bilinearis (silver hake), Sebastes iitarinus (redfish), 
and Macrozoarces americanus (ocean pout) otoliths were also identi
fied. Squid ( Illex sp.), hagfish (Myxine glutinosa), and poly
chaetes (Nereis sp.) were identified in a few stomachs. Fifteen 
of the stomachs examined were empty or contained only fluid. 
Examinations of the stomachs of the 16 smallest animals indicated 
that weaning occurred at body lengths of 100-10L• em." 

Smith, T. G. 1973. Population dynamics of the ringed seal in the 
Canadian Arctic. Bull. Fish. Res. Board Can. No. 181. 55 pp. 
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Partial Author's Abstract: "In a study of the population dynamics 
of the ringed seal (Phoca hispida) in Home Bay and Cumberland 
Sound, N.W.T., 10,856 seals were aged and 1145 reproductive tracts 
examined. Tooth structure was carefully examined and the criteria 
used in aging were described in detail•••• 

Hales mature sexually at age 7 and 40% of 4-year-old females are 
mature. There is an 81-day delayed implantation period ~nd · an·.· 
active gestation of 270 days. 

Subadult seals generally disperse offshore in winter and breeding 
adults remain in the fast ice. Age differences in stock composi
tion from the two areas indicate that Cumberland Sound is low in 
productivity and receives its seals from adjacent unexploited 
populations. • • • 

From a low-level aerial survey covering 1192 nautical square miles 
of ice, 7020 seals were counted. Densities of R.83, 6.53, and 
5.02 seals per nautical square mile were obtained for three 
categories of fast ice •• 

The sex ratio of the pups and adults from the catches was ahmys 
1: 1. Age-specific data on reproductive rates from the large Home 
Bay 1967 sample were used to calculate the vital statistics of the 
ringed seal population...... 

Smith, T. G. 1976. Predation of ringed seal pups (Phoca hispida) by 
the arctic fox (Alopex lagopus). Can. J. Zool. 54:1610-1616. 

Author's Abstract: "The arctic fox (Alopex lagopus), commonly 
assigned the role of scavenger of marine mammal remains left by 
polar bears (Ursus maritimus), is for the first time quantitatively 
described as an important predator of the pups of the ringed seal 
(Phoca hispida). Foxes enter and kill the seal pups in their 
subnivean birth lairs. In no case were any seals other than pups 
killed by foxes. While predation was seen to vary over the 3 
years of study, an average pup predation of 26.1% in nearshore ice 
is calculated. Estimates of the contribution of seal pups to the 
fox energy budget are calculated. Newborn seal pups contribute a 
maximum of 45.2 and a minimum of 30.2 days of maintenance energy. 
Almost weaned pups provide a maximum of 341.5 and a minimum of 227 
days of maintenance energy." 

Smith, T. G. 1977. The wolffish, c.f. Anarhichas denticulatus, new 
to the Amundsen Gulf area, Northwest Territories, and a probable 
prey of the ringed seal. Can. Field-Nat. 91:228. 

A 127-cm-long wolff ish carcass was found floating in a seal's 
breathing hole on 16 May 1974. Only the mid-section had been 
eaten. The total length of a seal shot on the ice next to the 



503 

hole was 121 em. Ringed seals are not generally known to prey on 
large fish, but, if only the mid-section is usually eaten, otoliths 
would not appear in analyses of seal stomach contents. 

Smith, T. G. 1980. Polar bear predation of ringed and bearded seals 
in the land-fast sea ice habitat. Can. J. Zool. 58:2201-2209. 

Author's Abstract: "Predation of seals by the polar bear, Ursus 
maritimus, was not significant in the Western Arctic. In the 
High Central and Eastern Arctic, and along southeastern Baffin 
Island, bear predation of the subni vean lairs of ringed seals, 
Phoca hispida, was common. The ice types hunted by bears differed 
between the High Arctic and southeastern Baffin Island. However, 
no difference was seen in the proportion of successful kills. 
There is strong evidence that the bearded seal, Erignathus bar
batus, is an important prey species of the polar bear in south
eastern Baffin Island. Polar bears mainly kill newborn pups in 
their birth lairs. The prime breeding habitat of ringed seals 
located in ice hummock areas is less successfully preyed upon by 
bears than other ice types. Several factors such as the complexity 
of birth lairs and possible olfactory confusion might account for 
this. Seals under 2 years of age are those most frequently killed 
by bears. Data are presented to show that harvesting these age
classes provides the maximum return of energy to the bear and 
results in the least harm to the prey population." 

Smith, T. G. and M. 0. Hammill. 1981. Ecology of the ringed seal, 
Phoca hispida, in its fast ice breeding habitat. Can. J. Zool. 
59:966-981. 

Authors' Abstract: "Studies of the behavioral ecology of seals 
hauled out on the sea ice at Popham Bay (64°17'N, 65°30'W) south
eastern Baffin Island were conducted from 8 May to 6 June 1978 
and 1 May to 20 June 1979. Similar densities and seasonal changes 
in numbers of hauled out seals were seen in both years. Seal 
numbers were positively correlated with date and negatively corre
lated with wind speed. While lying on the ice seals were vigilant 
and aggressive towards other seals, and females suckled their 
pups. Individuals were recognized by their different pelage 
marks. Both females and males showed site tenacity. One male, 
seen in 1978, was resighted in the study area in 1979. Our obser
vations indicate that ringed seals are territorial and similar to 
the polygynous l-leddell seal of the antarctic in their social 
organization. Population regulation appears to be affected by 
availability of suitable fast ice in which to maintain feeding 
and breeding habitat, with some adjustment of annual recruitment 
possibly in response to depleted food resources." 
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Smith, T. G. and I. Stirling. 1975. The breeding habitat of the 
ringed seal (Phoca hispida). The birth lair and associated 
structures. Can. J. Zool. 53:1297-1305. 

Authors' Abstract: "The subnivean lairs of the ringed seal (Phoca 
hispida) were studied in the Amundsen Gulf and Prince Albert Sound 
areas from 1971 through 1974. The structure of several different 
types of lairs are described. The existence of a birth-.).a'ir 
complex consisting of several closely adjacent lairs appears 
likely. The spacial distribution of lairs and lair types found'-on 
refrozen leads and in pressure ridges is described. Lairs were 
more abundant in inshore ice than in offshore ice. The function 
of subnivean lairs appears to be to provide thermal shelter, 
especially for neonate seals, and protection from predation by 
arctic foxes (Alopex lagopus) and polar bears (Ursus maritimus)." 

Smith, T. G. and I. Stirling. 1978. Variation in the density of ringed 
seal (Phoca hispida) birth lairs in the Amundsen Gulf, Northwest 
Territories. Can. J. Zoo!. 56:1066-1070. 

Authors' Abstract: "Identical helicopter-supported surveys indi
cated a large decrease in the density of ringed seal birth lairs 
in Amundsen Gulf, N.W.T., between 1974 and 1975. A similar de
crease was shown by ground surveys in the Prince Albert Sound 
area south of Holman. The factors stimulating the change in 
productivity in the area are not clear but the responses of the 
seals appear to have included lowered reproductive rates and ~ove
ment of a significant portion of the population out of the area." 

Smith, T. G., D. B. Siniff, R. Reichle, and S. Stone. 1981. Coordi
nated behavior of killer whales, Orcinus ~' hunting a crabeater 
seal, Lobodon carcinophagus. Can. J. Zoo!. 59:1185-1189. 

Authors' Abstract: "A pod of seven killer whales (Orcinus orca) 
was seen to attack a lone crabeater seal (Lobodon carcinophag;:;s) 
which was lying on an ice floe. The whales located the seal, moved 
away from the floating ice, then swam as a group close to the 
floe. This caused a wave which tipped up the ice floe and broke 
over it, causing the seal to be thrown into the water. The whales 
swam immediately to the vicinity of where the seal disappeared but 
it was not possible to ascertain if a kill was made." 

Spalding, D. J. 1964. Comparative feeding habits of the fur seal, 
sea lion and harbour seal on the British Columbia coast. Fish. 
Res. Board Can. Bull. 146. 52 pp. 

Author's Abstract: "The stomach contents from 2113 fur seals, 393 
sea lions, and 126 harbour seals formed the basis for studying the 
effect of pinniped predation upon commercially valuable fish stocks 
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of the British Columbia coast. All samples were grouped as to 
season and area of collection, and comparative seasonal feeding 
habits are discussed. The effect of the reproductive period upon 
feeding habits was examined. There is little evidence regarding 
fur seal feeding habits on the rookeries except for conflicting 
observations made on harem bulls; the majority of the sea lion 
rookery population fasts for a few days only, during pupping; har
bour seals on the Skeena River appear to fast for at least part 
of June. There is no evidence of interspecific competition between 
the three species studied on the British Columbia coast. Sea 
lions and harbour seals each year eat an estimated amount of salmon 
equivalent to about 2.5% of the annual commercial salmon catch and 
an amount of herring equivalent to about 4% of the annual commer
cial herring catch. Predation at this level is believed to be of 
negligible importance in the reduction of existing saloon and 
herring stocks. Insufficient data from waters greater than 35 
miles from shore preclude an assessment of fur seal predation upon 
ocean salmon." 

Spotte, S. 1979. Note on the food intake of captive adult male 
northern fur seals (Callorhinus ursinus). Aquat. Mammals 7:65-67. 

Two 7-year-old male fur seals were captured in the Pribilof 
Islands. During the first 6 months, October 1977 to April 1978, 
food intake was limited to prevent excessive weight gain, although 
some weight gain is typical with the onset of sexual maturity. 
Although food was limited (11.0 kg/day, October and November; 9.0 
kg/day, December and January; and 6.7 kg/day, February to April), 
both animals ga i ned weight throughout the winter. Food intake 
for both animals declined drastically from the end of May through 
August, the normal fasting time for breeding, territory-holding 
males. 

Spotte, s. and G. Adams. 1981. Feeding rate of captive adult female 
northern fur seals, Callorhinus ursinus. Fish. Bull. 79:182-184. 

Individual daily food intake in captivity of eight adult northern 
fur seals was measured for 1 year. Seals were fed on Atlantic 
herring and Atlantic mackerel. 

Multiple linear regressions gave the following equation for feeding 
rate: 

F = -0.782Tw- 0.096M + 25.77 

F = feeding rate as percent body mass per day 
Tw = water temperature in °Celsius 
M body mass in kilograms 
r = 0.927 5yx = 1.05 
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Seasonal variations of feeding rate are significantly different 
and are probably due to changes in water temperature. 

An artifact from captivity is that the seals could enter and leave 
the water at will. 

Spot te, S. and B. Babus. 1980. Does a pregnant dolphin, Tur~i'<:>ps •· 
truncatus, eat more? Cetology 0(39):1-7. 

Partial Authors' Abstract: "A female Atlantic bottlenose dolphin 
(Tursiops truncatus) was allowed to regulate its own feeding rate 
(daily food consumption) from the time pregnancy was suspected 
until birth of a viable calf 11 months later. Standard 
deviations for each month of pregnancy were consistently and 
significantly greater than in the previous two years. Body mass 
increased 37% in the last trimester of pregnancy, compared with 
the last recorded weight in a period of nonpregnancy. By estimate, 
energy requirements in the final trimester averaged approximately 
38 kcal per kg of body mass per day in water of 27°C." 

Steiner, w. 1-1., J. H. Rain, H. E. Winn, and P. J. Perkins. 1979. 
Vocalizations and feeding behavior of the killer wha1e (Orcinus 
~). J. Mammal. 60:823-827. 

Vocalizations and cooperative feeding behavior (presumably on 
fish) are described from August 1968 and August 1976. On both 
occasions one male and three females were seen. 

Stenman, o. 1978. Damage caused by seals to salmon fisheries in 
Finland in 1974-1976. Finnish Game Res. 37:48-53. 

Questionnaires were sent to salmon fishermen to assess the number 
of netted salmon mutilated by gray and ringed seals. Only the 
anchored-line fishery in the Bay of Bothnia reported extensive 
damage. 

Stephenson, M. D. 1977. Sea otter predation on Pismo clams in Monterey 
Bay. Calif. Fish Game 63:117-120. 

Author's Conclusion: "The density and catch per unit effort data 
indicate that the numbers of large Pismo clams have declined in 
areas that have been exposed to sea otter predation. Observations 
on the feeding of sea otters on Pismo clams and increased numbers 
of broken shells on the beach indicate that otters have contributed 
substantially to the decline." 
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Stirling, I. and E. H. McEwan. 1975. The caloric value of whole 
ringed seals (Phoca hispida) in relation to polar bear (Ursus 
maritimus) ecology and hunting behavior. Can. J. Zool. 53:1021
1027. 

Partial Authors' Abstract: "Throughout its circumpolar range, 
the polar bear (Ursus maritimus) feeds predominantly on the ringed 
seal (Phoca hispida). Despite seasonal variation in availability 
and distribution of seals, polar bears prefer to eat mainly the 
fat, often leaving substantial portions of seal meat and blubber. 
In the present study, 12 seals were minced and analyzed for water, 
fat, protein, and ash contents. The percentage composition varied 
from 2~ to 58% protein, 34 to 76% fat, 2 to 5.5% ash, and 47.4 to 
69.5% total body water. The caloric values varied from 2. 3 to 
5.3 kcal/g wet weight. These results are discussed in 
relation to the ecology and hunting behavior of the polar bear." 

Stirling, I. and P. B. Latour. 1978. Comparative hunting abilities 
of polar bear cubs of different ages. Can. J. Zool. 56:1768
1772. 

Authors' Abstract: "In most areas of the Canadian Arctic polar 
bear (Ursus maritimus) cubs apparently remain with their mothers 
until they are 2.5 years of age. The degree to which cubs of each 
age-class participate in the hunting of seals while with their 
mothers is examined in this paper in order to evaluate the degree 
to which they might be capable of independent hunting, should they 
be orphaned prior to the completion of the normal weaning period. 
Cubs of all age-classes did almost no hunting during the spring. 
The proportions of time spent hunting by yearling and 2-year-old 
cubs, and the durations of their lying 'still hunts' were not 
significantly different from each other but they were significantly 
shorter than their mothers' and than adult males' during the 
summer. However, the frequency of the lying 'still hunts' of 2
year-old cubs was double that of yearling cubs and the kill rate 
of 2-year-old cubs was comparable with that of adult age-classes, 
despite the fact they hunted for a significantly lesser proportion 
of their time. These results suggest that cubs which remain with 
their mothers until they are weaned have a higher probability of 
survival than those that do not and this interpretation lends 
support to the management concept of total protection of family 
groups and the harvesting of independent bears only." 

Stirling, I., D. Andriashek, and W. Calvert. 1981. Habitat preferences 
and distribution of polar bears in the western Canadian Arctic. 
Rep. to Dome Petroleum Ltd., Esso Resources Canada Ltd., and Can. 
Wildl. Serv. 49 pp. 

'• 

I
 
; 
I 



508 

Mark and recapture studies and aerial surveys were conducted from 
October 1970 through May 1979. Male polar bears were seen signi
ficantly more often on moving ice than on other ice types; female 
adults with young cubs were seen significantly more often on 
shorefast ice. Lone females and females with older cubs showed 
no significant habitat preference. Bears found. along the mainland 
coast (Amundsen Gulf and west) are part of a population shared 
with Alaska. Bears found near Banks Island do not migr.jlte to•,· 
Alaska. 

Stirling, I., W. R. Archibald, and D. DeMaster. 1977. Distribution 
and abundance of seals in the eastern Beaufort Sea. J. Fish. Res. 
Board Can. 34:976-988. 

Partial Authors' Abstract: • Identical surveys, conducted 
from June 15 to 29, 1974 and from June 12 to 20, 1975, showed a 
significant decline in numbers of both seal species in 1975. This 
conclusion was supported by other independent observations. Obser
ver bias in sighting and identifying the species of seals was 
tested for and rejected. Neither species was distributed randomly 
over the heterogeneous habitat but the degree of clumping was 
different. In general, bearded seals preferred shallower areas 
and ringed seals deeper ones. 

~.fuen the seal population declined, the reproduetive rates of both 
species dropped markedly and young of the year virtually disap
peared from the population. The reduction in numbers of seals 
stimulated a major change in reproductive rates of the polar 
bears (Ursus maritimus) and arctic foxes (Alopex lagopus) that 
depend upon them for food, and the bear and fox populations de
creased in size. 

Some possible causes of the decline are discussed. This unprece
dented variability in the stability of the marine ecosystem has 
serious management implications." 

Stoker, S. 1981. Benthic invertebrate macrofauna of the eastern 
Bering/Chukchi continental shelf. Pages 1069-1090 in D. ,v. Hood 
and J. A. Calder, eds. The eastern Bering Sea shelf:--oceanography 
and resources, Vol. 1. Off. Marine Pollution Assessment, NOAA. 
Distrib. by Univ. Washington Press, Seattle. 

Partial Author's Abstract: "This study presents a view of a 
closely interrelated Bering/Chukchi benthic community system that 
extends unbroken over the entire continental shelf, with the 
Chukchi Sea benthos probably relying heavily on the Bering Sea for 
both food supply and recruitment. Indications are that this is a 
highly productive and relatively stable benthic system composed of 
at least eight major faunal assemblages of considerable complexity. 
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The environmental factor correlating most strongly with the distri
bution of these faunal assemblages and with distribution of 
indi•ridual major species appears to be sediment type, but summer 
bottom temperature and water mass distri maybution also be criti
cal•••• 

In general, it appears to be a strongly detritus-based trophic 
system, with a high standing-stock biomass observed in the Bering 
Strait and southern Chukchi sea region, probably the combined 
result of high near-surface primary productivity distributions and 
current structure...... 

Stroud, R. K., C. H. Fiscus, and H. Kajimura. 1981. Food of the 
Pacific white-sided dolphin, Lagenorhynchus obliquidens, Dall's 
porpoise, Phocoenoides dalli, and northern fur seal, Callorhinus 
ursinus, off California and Washington. Fish. Bull. 78:951-959. 

Partial Authors' Conclusions: "The Pacific white-sided dolphin 
and the Dall 's porpoise feed primarily on small schooling fishes 
and cephalopods. They, like the northern fur seal, are opportunis
tic feeders, preying on available species, including some that 
are commercially important such as salmon, anchovy, jack mackerel, 
and Loligo opalescens. Meaningful estimates of the ·dolphin and 
porpoise populations are unavailable, and too few stomachs have 
been examined to make any estimate of the percentage of commer
cially important fishes included in the diet•••• " 

Sumich, J. L. 1981. Growth rates of subadult gray whales, Eschrichtius 
robustus. Page 113 in Abstr. 4th Biennial Conf. Biol. ~ar. 

Mammals, 14-18 December-1981, San Francisco. 

Partial Author's Abstract: "The age :body length relationships of 
subadult gray whales were examined to clarify the pattern of early 
growth in this species. Measured body lengths of nearly 200 gray 
whales less than 10. 5m long were collected from published and 
unpublished sources. These body lengths were plotted against the 
known dates on which the measurements were made or on which death 
occurred. • The curve derived ••• closely fitted the growth 
rate assumptions of Zimushko and also coincides with the known 
age:length relationships of Gigi II during her year of captivity. 
This growth curve suggests that body lengths corresponding to 
sexual maturity (about 11m) are achieved by 4 years of age." 

Sund, P. N. 1975. Evidence of feeding during migration and of an 
early birth of the California gray whale (Eschrichtius robustus). 
J. Mammal. 56:265-266. 

Gray whales were observed feeding off Monterey, California, during 
the peak of the southward migration, on 17 and 20 January 1973. 

I! 
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Three adults were seen on the 17th and four on the 20th. They 
appeared to be feeding on bait fish both days. 

Swartzman, G. and R. Haar. 1980. Exploring interactions between fur 
seal populations and fisheries in the "Bering Sea. Final rep. 
Contract MM1800969-5, NTIS. 67 pp. . 

•.t •• .. 

Partial Authors' Abstract: "This report evaluates the usefulness 
of simulation models in aiding understanding of fur seal popula'tlon 
dynamics and interactions between fur seal populations and fisher
ies in the Eastern Bering Sea. To this end, available fur seal 
and Bering Sea fisheries data are summarized and discussed, availa
ble models for fish and fur seals are reviewed and evaluated and 
a number of studies of interspecific interactions involving marine 
mammals are considered. 

The available data are viewed with an eye to examining the apparent 
failure of the Pribilof Island fur seal herd to recover as predicted 
from female harvests from 1956-1968...... 

Takenouti, A. Y. and K. Ohtani. 1974. Currents and water masses in 
the Bering Sea: a review of Japanese work. Pages 39..:.5 7 in D. \J. 
Hood and E. J. Kelley, eds. Oceanography of the Bering Sea with 
emphasis on renewable resources. Occas. Publ. No. 2, Inst. Mar. 
Sci., Univ. Alaska, Fairbanks. 

Partial Authors' Abstract: "About half of the volume transport of 
the Alaskan Stream enters the Bering Sea through Aleutian Island 
passes and the rest from west of Attu Island. The highly stratified 
Alaskan Stream loses its characteristic structure upon entering 
the Bering Sea during its first step of transformation from Eastern 
to Hestern Subarctic water. A general counterclockwise circulation 
and small eddies prevail in the Bering Sea. • • • " 

Tarasevich, M. N. 1963. K biolgii morskogo zaitsa (Erignathus barba
tus) (Biology of the bearded seal (Erignathus barbatus). Tr. Akad. 
Nauk SSSR, Inst. Okeanol. 71:223-225. In Russian. (Transl. by 
Transl. Bur., Multilingual Serv. Div., Dep. Sec. State, Ottawa, 
Ont., Canada, Fish. Har. Serv. Transl. Ser. No. 3774, 1976, 4 pp.) 

Stomach contents, body length, and reproductive status are given 
for 54 bearded seals taken between 23 September and 1 October 
1958 in the Kara Sea west of Bely Island. Females were found 
somewhat closer to shore than males. Foods, listed in order of 
decreasing importance, are: isopods (Mesidothea sabini var 
robusta); decapods (Crangon spp.); gammarid amphipods; and fishes 
(char, sand eel, and arctic cod). 
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Tarasevich, M. N. 1965. Raspredelenie kashalotov v severnoi chasti 
Kirilskikh vod, 1959-1961. (Distribution of sperm whales in the 
northern region of Kuril waters, 1959-1961). Pages 38-42 in E. 
N. Pavlovskii, ed. (Marine Mammals). Akad. Nauk, Moscow. (Trans
lator unknown, in files, NMML, NMFS, NOAA, 9 pp.) 

From 1950 through 1961, distribution and abundance of sperm whales 
were studied by having all catcher-boat crews in the area radio in 
their position and the number of whales seen three times each day 
from April through October. Generally, single whales were seen in 
April, small groups of females were seen in May, and larger groups 
of females formed in June, usually off Paramushin Island. The 
larger groups broke up in late July, and few sperm whales were 
seen until September and October, when moderately large groups 
were again seen, primarily off Onekotan and Shiashkotan islands. 
Three species of squid comprise 60 to 80% of the stomach contents 
of sperm whales taken in the area. At some times of year, male 
and female sperm whales eat different species of squid. 

Tarasevich, M. N. 1968a. Pishchevyye svyazi kashalotov v severnoy 
chasti Tikhogo Okeana (The diet of sperm whales in the North 
Pacific Ocean). Zool. Zhur. 47:595-601. In Russian. (Transl. 
by U.S. Nav. Oceanogr. Off., Washington, D.C., 1974, 9 pp.) 

Sixteen species of squids, 2 species of octopus, and 5 species of 
fishes were found in the stomach contents of sperm whales caught 
in the Gulf of Alaska, Aleutian waters, and the Bering Sea. The 
greatest diversity of food items was recorded in the Gulf of 
Alaska, especially in the eastern regions where the influence of 
the Alaska Current is significantly stronger. Feeding habits of 
male and female whales differ. The males eat eurythermic, cold
water, abyssal cephalopods and fishes. Females feed on smaller 
specimens of the same cephalopods but also eat more warm-water 
species than do the males. The intake of cephalopod species by 
females is especially diverse during the summer months. The 
greatest diversity of food intake by males occurs in spring whereas 
the variety diminishes in summer. 

Tarasevich, M. N. 1968b. (Dependence of distribution of the sperm 
whale males upon the character of feeding). Zool. Zhur. 47:1683
1688. In Russian. (Transl. by K. Coyle, Univ. Alaska, Fairbanks, 
1982,8pp.) 

Author's Abstract: "Study of the feeding of sperm whales of 
various sizes from separate regions of the north Pacific Ocean 
show that in the Gulf of Alaska, where warm currents occur at 
shallow depths, small whales feed on young warm water squids 
distributed in the upper water layers, but the larger ones on 
older, cold water squids confined to deeper water. 
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The descent of the warm current to depth in the Aleutian waters 
causes a deep distribution of squids of various species and ages, 
which leads to the penetration into these waters of relatively 
large male sperm whales, feeding at great depths." 

Taylor, F. H. c. 1971. Offshore distribution of Pacific herring 
(Clupea pallasi) on basis of records from fur seal stomachs. J •• . 

!J • • ,. 
Fish. Res. Board Can. 28:1663-1665. 

Author's Abstract: "An examination of stomachs of fur seal 
(Callorhinus ursinus) taken off the coast of southern British 
Columbia and Washington from 1958 to 1969 indicated that Pacific 
herring (Clupea pallasi) were confined mainly to the continental 
shelf. Herring were most numerous in fur seal stomachs off 
Barkley Sound. Few occurred north of Cape Cook or from Cape 
Flattery south to the Columbia River. None were found from 
seals taken near the Cobb Seamount." 

Thorsteinson, F. v. and C. J. Lensink. 1962. Biological observations 
of Steller sea lions taken during an experimental harvest. J. 
\Hldl. Manage. 26:353-359. 

Between 27 ),fay and 15 July 19 59, 464 northern sea lions were 
taken from five rookeries in the western Gulf of Alaska. Of the 
382 stomachs examined, 56 contained food. Diet, by percent fre
quency, is: 

Squid or octopus - 36% 
Clam, mussel, snail - 29% 
Sand lance - 25% 
Unidentified fish parts - 18% 
Rockfish - 11% 

Tikhomirov, E. A. 1959. (The question of the use of warm-blooded 
animals as food by Steller sea lions). Izv. TINRO 47:185-186. 
In Russian. (Trans!. by S. Pearson, NMML, NMFS, NOAA, 1976, 3 
pp.) 

On 2 May 1956, a young male sea lion was collected on the ice 
along the eastern coast of Kamchatka. Its stomach contained a 
white-coated ringed seal pup. 

Tikhomirov, E. A. 1961. Raspredelenie i migratsii tyulenei v vodakh 
dal 'nego vostoka (Distribution and migration of seals in waters 
of the Far East). Tr. Sov. Ikhtiol. Komm. Akad. Nauk SSSR 12: 
199-210. In Russian. (Transl. by Leda Sagan for U.S. Fish 
Wildl. Serv., Mar. Mammal Rial. Lab., Seattle, 26 pp.) 
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Distribution and migration of spotted, bearded, ringed, and 
ribbon seals are described, based on aerial surveys and hunting 
reports in the Sea of Okhotsk in 1956 and 1959 and experimental 
hunting expeditionB in the Bering Sea in 1957 and 1958. In the 
Sea of Okhotsk, bearded seals formed large shore aggregations, 
especially in the fall; no such groups were found in the Bering 
Sea. In the Sea of Okhotsk, large groups (1 ,000+) of ringed 
seals feed on plankton and euphausiids from May to September. 

Tikhomirov, E. A. 1964a. 0 raspredelenii i promysel sivucha Bering
ovom More i sopredel'nykh raionakh Tikhogo Okeana (Distribution 
and hunting of the sea lion in the Bering Sea and adjacent parts 
of the Pacific). Tr. VNIRO 53 and Izv. TINRO 52. In Russian. 
(Transl. by Israel Program Sci. Transl., 1968. Pages 281-285 
in P. A. Moiseev, ed. Soviet fisheries investigations in the 
northeast Pacific, Part 3. NTIS No. TT 67-51205.) 

From data collected on an expedition to the Gulf of Alaska in 
1959 and one to the Bering Sea in 1962, the number of sea lions 
in the area surveyed is estimated to be 30,000 to 40,000, and the 
total North Pacif i c sea lion population is estimated to be 
250,000 animals. A few observations are cited of sea lions 
eating herring, halibut, saloon, crabs, seals, and se·a otters. 
Sea lions are also suspected of out-competing fur seals for 
rookery space, especially in the Kuril Islands, and thus reducing 
the fur seal harvest. The author concludes that sea lions are 
commercially worthless and harmful and should be destroyed. 

Tikhomirov, E. A. 1964b. 0 raspredelenii i biologii lastonogikh 
Beringova Morya (Distribution and biology of pinnipeds in the 
Bering Sea). Tr. VNIRO 53 and Izv. TINRO 52:277-285. In 
Russian. (Transl. by Israel Program Sci. Transl., 1968. Pages 
272-280 in P. A. Moiseev, ed. Soviet fisheries investigations 
in the northeast Pacific, Part 3. NTIS No. TT 67-51205.) 

From 2 March through 1 July, a TINRO expedition followed the ice 
edge north from Bristol Bay, past Nunivak, St. Matthew, King, and 
St. Lawrence islands, to the Gulf of Anadyr. Of all the seals 
seen, 40% were spotted seals, 40% were ribbon seals, 12% were 
bearded seals, and 8% were sea lions. Few ringed seals were seen, 
and walruses, considered of no commercial value, were not counted. 
Most ribbon seals 'Were seen between St. Lawrence and St. Matthew 
islands. Most bearded seals were concentrated near St. Matthew 
and east of St. Paul. Sea lions appeared to follow the herring 
run and hauled out on the ice only if it was close by. Two main 
sealing areas were identified, one east and one west of 176°W 
longitude. 
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Tikhomirov, E. A. 1966a. 0 raznmozhenii tyulenei semeistva Phocidae 
severnoi chasti Tikhogo Okeana (On the reproduction of the seals 
belonging to the family Phocidae in the North Pacific). Zool. 
Zhur. 45(2): 27 5-281. In Russian. (Trans!. by G. Tschuikow-Roux, 
Auke Bay Lab., Juneau, Alaska, 1966, 15 pp.) 

A total of 1,287 ringed, ribbon, harbor, and bearded seals was 
collected in the Bering and Okhotsk seas from 1959 to 1962~J \from.-· 
gonad analysis, whelping times, and general reproductive biology, 
the author concludes that the reproductive cycle is identica'l•"for 
all four species. Females reach sexual maturity before males for 
all species but harbor seals, in which the reverse is true. 
Pupping occurs in mid-April, followed by 3 to 4 weeks of lactation. 
The pupping period may ultimately be determined by the average 
annual extent of ice. 

Tikhomirov, E. A. 1966b. Nekotorye dannye o rasprelenii i biologii 
largi v Okhotskom Hore v letne-osennii period i organizatsiya ee 
promysla (Certain data on the distribution and ecology of the 
spotted seal in the Sea of Okhotsk during the summer-autumn period 
and hunting it). Izv. TINRO 58:105-115. In Russian. (Translator 
unknown, in files, NMML, NMFS, NOAA, 13 pp.) 

Okhotsk Sea spotted seals do not form permanent shore rookeries 
but haul out near river mouths in mid- to late summer when salmon 
run up the river to spawn. The seals disperse after the salmon 
runs. No seal stomachs were examined. Hauling areas are de
scribed. 

Tikhomirov, E. A. 1968. Rost tela i rasvitie organov razmnozheniya 
severotikhookeanskikh rastoyashchikh tyulenai (Body growth and 
development of reproductive organs of the North Pacific phocids). 
Tr. VNIRO 68 and Izv. TINRO 62:216-243. In Russian (Engl. summa
ry). (Trans!. by Israel Program Sci. Trans!., 1971. Pages 213
241 in V. A. Arsen'ev and K. I. Panin, eds. Pinnipeds of the 
Nort~Pacific. NTIS No. TT 70-54020.) 

In the Sea of Okhotsk in 1959-61 and the Bering Sea in 1962 and 
1964, a total of 1,521 seals were examined, including 668 ringed 
seals, 440 ribbon seals, 216 spotted seals, and 197 bearded seals. 
Body length and whole body and reproductive tract weights were 
recorded for each. Age was determined from the teeth, mandibular 
condules, and elaw ridges. Although reproductive organs are 
relatively large in newborn pups, they regress rapidly and do not 
grow again until shortly before reproductive maturity. No evidence 
of physiological senility was found. Interspecific differences in 
growth rates of pups are large. 
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Tillman, M. F. 1975. Assessment of North Pacific stocks of whales. 
Mar. Fish. Rev. 37:1-4. 

The history of North Pacific whaling is reviewed. A graph of the 
catch of each species versus the year clearly shows shifting 
emphasis, as one species after another was hunted to "economic 
extinction." Current stock sizes in the North Pacific are esti 
mated, as follows: 

Fin: 17,000 

Bryde's: 20-30,000 

Sperm (male): 72,000 


(female): 125,000 


Tillman, M. L. 1977. Estimates of population size for the North 
Pacific sei whale. Rep. Int. Whaling Comm. (Spec. Issue 1) :98
106, SC/SP 74/Doc 29. 

Author's Abstract: "Annual recruitment rates were estimated for 
the North Pacific sei whale, Balaenoptera borealis Lesson, using 
Allen's (1966) method of analyzing age composition data. Re
cruitment into the population apparently did not respond in a 
density-dependent manner following the onset of heavy exploitation 
in 1963. Given this result, estimates of abundance were obtained 
from catch per unit effort statistics and sighting indices using 
a variety of assess~nt models. Averaging the several results 
gave composite estimates of initial and current levels of abun
dance: N63 = 42,000 and N74 = 8,600. These values indicate 
that the North Pacific sei whale apparently has undergone a con
siderable decline due to exploitation." 

Tomilin, A. G. 1957. Kitoobraznye (Cetacea). Vol. 9 of Zveri SSSR i 
prilezhashohikh stran. Ized. Akad. Nauk SSSR, Moscow. 756 pp. 
In Russian. (Transl. by Israel Program Sci. Transl., 1967, 717 
pp, NTIS No. TT 65-50086.) 

This major work includes chapters on all cetacean species found in 
the Bering sea as well as many other species. Each species account 
includes nomenclature, external appearance, distribution, general 
biology, food habits, and notes on exploitation and use when 
applicable. Data are from the author's observations (largely from 
a cruise in the mid-1930's), Siberian coastal natives, and many 
literature references. No comprehensive bibliography is included. 

Tomilin, A. G. 1960. 0 migratsiyakh, geograficheskikh rasakh, termo
regulgatsii i vliyanii temperatury sredy na rasprostranenie kitoo
braznykh (The migrations, geographic races, the thermoregulation 
and the effect of the temperature of the environment upon the 
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distribution of the cetaceans). Pages 3-25 in Migratsii zhivot
nykh, No. 2. Akad. Nauk SSSR. In Russian.- (Transl. by Joint 
Publ. Res. Serv. Pages 18-39 in Translations on USSR resources, 
No. 6. JPRS No. 47742, 1969.) 

\fuale movements, based on marked and recovered animals, are mapped 
for humpback, fin, blue, sei, and sperm whales in the Bering Sea 
and North Pacific. Behavior and temperature regulation aJje· .. dis-.: 
cussed. 

Uda, 	M. and K. Nasu. 1956. Studies of the whaling grounds in the 
northern sea-region of the Pacific Ocean in relation to the 
meteorological and oceanographic conditions. (Part 1). Sci. Rep. 
Whales Res. Inst. 11:163-179. 

Partial Authors' Summary: ( 2) In general, on the days 
adjacent to a day after the passage of cyclone it shows favourable 
whaling condition, and contrary to it adjacent to a day before the 
passage of cyclone it shows poor whaling condition. 

(5) Generally whaling period in the Northern Pacific Ocean near 
Aleutian Is. corresponds to the dense sea-fog season and its main 
whaling ground lies at about denser sea-fog districts. 

(6) Main localities of whaling ground in the adjacent waters of 
Aleutian Islands were found near at the boundary of the dichother
mal water masses (intermediate cold water.)" 

United States Department of Commerce. 1979. Taking of certain Alaska 
marine mammals: waiver of the moratorium, final rule. Pages 2539
2554 in Federal Register, Vol. 44, No. 8 - Thursday, January 11, 
1979. 

Stock size estimates and proposed taking limits are given for 
seven species of marine mammals. Estimated population levels are: 

Northern sea lion - 214,000 
Harbor seal - 270,000 
Largha seal - 200,000 to 250,000 
Ringed seal - 1.0 million to 1.5 million 
Ribbon seal - 90,000 to 100,000 
Bearded seal - 300,000 
Belukha whal,e 

Cook 	 Inlet stock - 500 
Bering/Chukchi Sea stock - 9,000 

United States Department of Commerce. 1981. Marine Mammal Protection 
Act of 1972. Annu. Rep., April1, 1980to March 31,1981, NMFS, 
NOAA, Washington, D.C. 143 pp. 
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Administration of the Marine Mammal Protection Act for the year is 
summarized, including permits, contracts, international agreements, 
legal actions, and law enforcement. Research and management 
programs are summarized for the porpoise/tuna fishery, bottlenose 
dolphin, bowhead whale, Dall 1 s porpoise, gray whale, humpback 
whale, Hawaiian monk seal, and the Channel and Pribilof Islands 
programs. Stock status reports for 52 species of marine mammals 
are given. The Alaskan species included are: Steller sea lion; 
northern fur seal; largha (spotted), harbor, ringed, ribbon, and 
bearded seals; _ gray, minke, sei, fin, blue, humpback, right, 
bowhead, killer, belukha, sperm, and Baird 1 s beaked whales; and 
harbor and Dall 1 s porpoises. Sea otter, polar bear, walrus, and 
Cuvier 1 s and Stejneger 1 s beaked whales are not included. 

Van Bree, P. J. H., D. E. Sergeant, and W. Hoek. 1977. A harbour 
porpoise, Phocoena phocoena (Linnaeus, 1758), from the Mackenzie 
River delta, Northwest Territories, Canada. Beaufortia 26(333):99
105. 

Authors 1 Abstract: "A Harbour Porpoise, Phocoena phocoena, taken 
from near Shallow Bay, Mackenzie River Delta, Northwest Territories 
(68°48 1 N 136°35 1W) in July 1973 represents a range extension 800 
km eastwards from the previous extreme northeastern record on the 
north Alaskan coast. 

All 12 Harbour Porpoises so far examined from either the extreme 
north of the range of the species in the eastern North Pacific 
Ocean, or from the extreme south of the range in the eastern North 
Pacific and eastern North Atlantic Oceans, are large animals." 

VanWagenen, R. F., M. S. Foster, and F. Burns. 1981. Sea otter preda
tion on birds near Monterey, California. J. Mammal. 62:433-434. 

Sea otters have occasionally been seen eating birds in Alaska, 
but this is the first report of such behavior in California. All 
observations were at Stillwater Cove and the Monterey Coast Guard 
Pier between 20 November 1977 and 30 March 1979. Sea otters were 
seen eating or trying to kill and eat the following: western 
grebes (2 observations), cormorants (2 observations), a surf 
scoter, and a gull. Two common loons were found stripped of 
breast, leg, and neck flesh in the same manner as other otter
eaten bird carcasses. Bird flesh seems to pass through the otters' 
digestive tract unchanged. Otters may switch to eating birds 
when more preferred prey has been depleted. 

Veinger, G. N. 1980. Intraspecies structural data of sperm whales in 
the North Pacific. Rep. Int. Whaling Comm. (Spec. Issue 2): 103
105, SC/30/Doc 58. 
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Author's Abstract: "The possible existence of separate populations 
of sperm whales in the North Pacific has been discussed by several 
authors. A study of external morphology, in this case using the 
shape of the fluke notch as a distinguishing character, indicates 
the presence of at least three populations in the North Pacific." 

The area of the \-/estern population extends from Japan to 170°E. 
The Central population's area extends from 170 °E to a line ..,rQ~ghq 
paralleling the North American coast from 50°N, 160°W to 20°N, 
135°W. The Eastern population's area is bounded by that l~ne-and 
the western coast of North America. 

Vibe, C. 1950. The marine mammals and the marine fauna in the Thule 
district (Northwest Greenland) with observations on ice conditions 
in 1939-41. Medd. Gron. 150:1-115. 

Partial Author's Summary: The nutrition biology and 
migration of the Walrus are discussed in detail on basis of stomach 
analyses and the animal communities on the Walrus banks. At depths 
of upwards of 36 m the Walrus feeds principally on the bivalves 
Cardium groenlandicum and Cardium ciliatum. At greater depths down 
to about 80 m its principal diet consists of the mussels Mya 
truncata and Saxicava arctica. 

In the same way an account is given of the distribution and 
nutrition biology of the Bearded Seal in the district. This Seal 
is almost omnivorous. At the great depths it feeds on Polar Cod, 
while at smaller depths, below 80 m, it seems to prefer the epifauna 
of the sea bottom, notably the gastropod Buccinum, but also other 
animals as e.g. Cucumaria, Amphipodae, Decapodae, Cottidae, Lycoti
dae, Psolus and Rossia etc. 

The occurrence and distribution of the Harp Seal, Bladdernose, 
Spotted Seal, Ringed Seal, Narwhal and Hhite Whale are briefly 
discussed, and features of the biology of these animals in the 
district are discussed." 

Vladimirov, V. A. 1974. Rol' klimaticheskikh faktorov v smertnosti 
priploda severnykh kotikov (Callorhinus ursinus) (The role of 
climatic factors in the mortality of northern fur seal pups 
(Callorhinus ursinus). Zool. Zhur. 53:1385-1389. In Russian. 
(Transl. by S. Pearson, NMML, NMFS, NOAA, 1981, 6 pp.) 

Author's Summary: "The ratio of temperature and relative air 
humidity in the second ten days of July i.e. during mass birth of 
pups is (in the absence of uncinariasis) the main factor of pup 
mortality. The dependence of this mortality on Robben Island (in 
%) on this factor is expressed by an equation with a very high 
coefficient of correlation (0.96). The most favorable 
condition for their survival is a combination of air temperature 
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of 7.0-8.5° and a relative humidity of 100%. However, with the 
density of pups on the rookery of over 3,250-3,300 per 1,000m2 (on 
Robben Island) the crowding becomes the predominant factor for 
their mortality. " 

Vladykov, V. D. 1946. Nourriture du Marsouin Blanc ou Beluga 
(Delphinapterus l eucas) du fleuve Saint-Laurent. Contribution du 
Department des Pecheries Quebec, No. 17. 157 pp. (Summarized 
transl. by K. J. Frost, Alaska Dep. Fish and Game, Fairbanks, 2 
pp.) 

Stomach contents were analyzed from 165 belukha whales collected 
from ' the mouth of the St. Lawrence River, Canada. Cape lin were 
found in 51% of the 117 stomachs that contained food; sand lance 
were in 54%; and Nereis worms in 60%. In June and July, all 
stomachs examined! contained capelin; in August and September, 
most contained sand lance. Some variation in diet was seen by 
region, sex, and age. Of the larger adult males, 53% ate cod. 
The author concludes that belukhas have little effect on abundance 
of commercially important fish in this area. 

Vlymen, W. J. 1977. A mathematical model of the relationship between 
larval anchovy (Engraulis mordax) growth, prey microdistribution 
and larval behavior. Environ. Biol. Fish. 2:211-233. 

Author's Synopsis: "A prey concentration dependent random walk 
model of feeding behavior in larval anchovy based on behavioral 
experiments was used in conjunction with an experimentally veri
fied Markov chain prey attack rate model to evaluate the relation
ship between anchovy larval growth from 0.4 to 2.0 em at various 
levels of contagion and temperature in the food prey environment. 
Contagion was regarded as being described by the negative binomial 
distribution whil'e the actual prey particle size distribution was 
taken from actual prey particle surveys in areas where anchovy 
larvae are found. Other important physiological parameters neces
sary for the construction of the model are taken from existing 
literature and a description of the complete computer integration 
of the various submodels presented. Results demonstrate the 
extreme importanc•~ of food microstructure geometry and behavior in 
the growth rates and growth curves of the anchovy larvae. In 
particular extremely nonlinear growth rates as functions of conta
gion are observed in the model with the highest growth rates not 
occurring at the highest level of prey contagion. The implications 
these results have in explaining current paradoxes between 
laboratory-grown larval anchovy prey concentration requirements 
and those found in the ocean are discussed. Also, the relationship 
between physical oceanography and larval survival is discussed in 
light of the results in addition to the need for a more detailed 
understanding of food prey microstructure in larval ecology." 
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Votrogov, L. M. and L. s. Bogoslovskaya. 1980. Gray whales off the 
Chukotka Peninsula. Rep. Int. Whaling Comm. 30:435-437, SC/31/ 
Doc 55. 

Observations of gray whales made in August and September 1964 and 
1965 and June-November 1969-1978 are summarized by area. Monthly 
and yearly var iations in abundance and distribution are apparent. 
Gray whales oc cur all along the coast of the Chukotka Penjr\sula;-· 
especially in the apparently rich feeding area just south of the 
Diomede Islands. 

Votrogov, L. M. and M. V. Ivashin. 1980. Sightings of fin and hump
back whales in the Bering and Chukchi seas. Rep. Int. ~Jhaling 

Comm. 30:247-248, SC/31/Doc 20. 

Small numbers of fin and humpback whales have been seen nearly 
every year in the Gulf of Anadyr, Bering Strait, and Chukchi Sea. 
Between 1969 and 1978, a total of 80 fin and 60 humpbacks were 
recorded. ~Vhales seen in these areas are usually large (20-21 m, 
fin whales; 13-14 m, humpbacks). 

\-lada, K. 1971. Food and feeding habit of northern fur seals along 
the coast of Sanriku. Hull. Tokai Reg. Fish. Res. Lab. 64:1-37. 
In Japanese (Engl. abstr.). 

Northern fur s 'eals off the Sanriku and Joban coasts of Japan feed 
mainly on migratory fish and squid associated with the boundary 
layers between water masses. The fur seal migration routes may 
also be determined by these food-current pathways, especially 
the first and second branches of the Oyashio current and the 
transition between the Oyashio and Kuroshio currents. 

Wada, S. 1978. Indices of abundance of large-sized whales in the 
North Pacific i.n the 1976 whaling season. Rep. Int. Whaling Comm. 
28:319-324, SC/29/Doc 47. 

The 1976 index of abundance for sperm whales was the lowest since 
1971. Indices of abundance for minke, fin, sei, humpback, and 
blue whales had been decreasing since 1965 and continued to do so. 
Maps of the areas researched from 1965 through 1976 are given. 

Wada, s. 1981. Japanese whaling and whale sightings in the North 
Pacific 1979 season. Rep. Int. Whaling Comm. 31:783-792, SC/Jn80/ 
SpW13. 

Partial Author's Abstract: "An outline of Japanese coastal and 
pelagic whaling operations in the North Pacific is given. Indices 
of abundance were calculated from density indices. • • corrected 
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by the area of ·~xamined squares for Bryde's, sperm, minke, fin, 
sei, blue, humpback and right whales. • Regressions were also 
calculated from the yearly index of abundance values and the 
significance of the slopes tested." 

Large yearly fluctuations in indices of abundance (IA) and no 
significant trends were found for minke, blue, humpback, and right 
whales. Sperms whale IA' s decreased significantly until 1972, 
with no significant trends thereafter. Fin whale IA's decreased 
until 1975 and slightly increased after 1976, but not significant
ly. Sei whale IA's also decreased until 1975, but the increasing 
trend thereafter is insignificant. 

Wahl, T. R. 1977. Sight records of some marine mammals offshore from 
Westport, Washington. Hurrelet 58:21-23. 

Offshore sight records are given for the following species: 
Steller sea lion (6 records), northern fur seal (14), harbor seal 
(4), northern elephant seal ( 5), Baird's beaked whale (1 record, 
six individuals),. striped dolphin (1), right whale dolphin (2), 
Pacific white-sided dolphin (1), killer whale (3), Risso's dolphin 
(3) , harbor porpoise ( 8) , gray whale (4) , and mi nke whale (1). 

Wahl, T. R. 1979. Observations of Dall's porpoise in the northwestern 
Pacific Ocean and Bering Sea in June 1975. Murrelet 60:108-110. 

Between 6 June and 5 July 1975, seabirds and marine mammals were 
surveyed from a Japanese research vessel. Dall' s porpoises were 
the most frequently seen cetacean; 172 individuals were seen in 43 
sightings. Two porpoises were caught in nine gillnet sets; one's 
stomach was examined and found to be filled with squid. Most 
porpoises were seen near the Aleutian Islands and near the shelf 
edge in the southern Bering Sea. None were seen at the confluence 
of the Oyashio and Kuroshio currents. 

Walker, W. A. 1975. Review of the live-capture fishery for smaller 
cetaceans taken in southern California waters for public display, 
1966-73. J. Fish. Res. Board Can. 32:1197-1211. 

Author's Abstract: "In a sample of 132 cetaceans taken during 
1966-72 in a live-capture fishery for display at Marineland of the 
Pacific, mortality was low in Tursiops sp. (initially 10%, to over 
50% within 24 mo, and high in Delphinus delphis (70% within 1 mo). 
Mortality within 1 mo and within 24 mo was under 20% and over 60%, 
respectively, for Lagenorhynchus obliquidens; and under 40% and 
over 60% for Globicephala macrorhynchus. Small numbers of Lisso
delphis borealis and Phocoenoides dalli were also taken." 
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Dall's porpoises have exceptionally high daily food requirements. 
Two captive animals lost weight after capture and did not return 
to their original weight at capture even with a 10 to 13 kg/day 
food intake. Dall's porpoises were also the most heavily parasi
tized of all species captured. 

Watkins, W. A. and W. E. Schevill. 1979. Aerial observati.Pns of· 
feeding behavior in four baleen whales: Eubalaena glacialis, 
Balaenoptera borealis, Megaptera novaeangliae and Balaenoprera 
physalus. J. Mammal. 60:155-163. 

Authors' Abstract: "Distinct behavioral differences were noted 
from aerial observations of four species of baleen whales (Eu
balaena glacialis, right whale; Balaenoptera borealis, sei whale; 
Megaptera novaeangliae, humpback whale; Balaenoptera physalus, 
finback whale) feeding together on 30 April and 1 May 1975. The 
right and sei whales fed together on patches of plankton. Right 
whales fed steadily with mouths open in the densest areas, while 
the sei whale followed a faster but more erratic path through the 
patches, alternately opening and slowly closing its mouth with 
slight throat distension at each closing. Humpback and finback 
whales fed together on dense schools of fish associated with the 
patches of plankton. The humpback fed by rushing, generally from 
below the schools of fish, while finback feeding was by more 
horizontal passes sometimes characterized by sharp turns and 
rolls within the fish schools and often with enormous throat 
distension." 

Wellington, G. M. and S. Anderson. 1978. Surface feeding by a juvenile 
gray whale, Eschrichtius robustus. Fish. Bull. 76:290-293. 

A juvenile gray whale was observed feeding at the surface in a 
kelp bed between 1 and 9 April 1976 near Refugio Beach. It was 
apparently eating a small mysid crustacean, Acanthomysis sculpta, 
whose abundance was estimated at 5-10 mysids/liter sea water at 
the surface of the kelp bed. 

Wilimovsky, N. J. 1974. Fishes of the Bering Sea: the state of 
existing knowledge and requirements for future effective effort. 
Pages 243-256 in D. W. Hood and E. J. Kelley, eds. Oceanography 
of the Bering Sea with emphasis on renewable resources. Occas. 
Publ. No. 2, Inst. "Mar. Sci., Univ. Alaska, Fairbanks. 

Partial Author's Abstract: "· •• Two major environmental tempera
ture regimes can be distinguished--the polar "Anadyr cold region" 
lying to the northwest of St. Matthew Island and the remaining 
more uniform boreal environment. 
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The cold region icthyofauna for the most part are benthic species, 
related primarily to the Central Arctic fishes; the remainder of 
the Bering Sea fish fauna is composed mainly of boreal forms whose 
origin can be most easily traced in relation to their depth 
distribution. There is strong evidence for a filter bridge effect 
in diversity of shore fishes from east to west along the Aleutian 
Islands. A highly endemic fish fauna has been found to inhabit 
the Semisopochnoi Island-Petrel Bank area...... 

Wilke, F. 1954. Seals of northern Hokkaido. J. Mammal. 35:218-224. 

In 1949 the numbE~r of seals killed by the Japanese sealing industry 
had reached 6,000; most were harbor (spotted) seals, ribbon seals, 
anrl bearded seals. Measurements are given for 19 seals. Pollock 
is the principal fish taken by Japanese coastal trawlers in early 
spring and was the chief food of spotted and ribbon seals examined 
(83% and 60% by· volume, respectively). The one bearded seal 
stomach examined contained mainly octopus (85% by volume) and 
crabs (13%). 

Wilke, F. 1957. Food of sea otters and harbor seals at Amchitka Island. 
J. Wild!. Manage. 21:241-242. 

Five sea otter and seven harbor seal stomachs were collected and 
examined in March 1954. Urchins were found in three of five otter 
stomachs and made~ up 86% by volume of the food. Octopus appeared 
in five of seven harbor seal stomachs but only made up 3% volume 
of food. Fringed greenling, although only found in one stomach, 
made up 96% of the total volume of food. 

Wilke, F. and C. H. Fiscus. 1961. Gray whale observations. J. Mammal. 
42:108-109. 

Observations of gray whales off Washington and Alaska are summa
rized. Eight whales were seen 11 May 1957 between Kodiak and 
Ugak Island. About 100 whales were seen feeding in the Chukchi 
Sea 10 August 1959. About another 100 whales were seen in a 
nearby area 6 days later, and scattered sightings are reported 
for the Chukchi through the end of August. Two dead whales washed 
up on the beaches that August as well, one at Cape Thompson and 
one 50 miles west of Kivalina. 

Wilke, F. and K. W. KEmyon. 1952. Notes on the food of fur seal, sea 
lion and harbour porpoise. J. Wildl. Manage. 16:396-397. 

Stomachs of 104 fur seals taken in West Crawfish Inlet near Sitka, 
Alaska in March 1950 and January 1951 contained 99.5% herring. 
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It is not noted whether percent frequency or percent volume was 
used for any of the results reported. 

During observations on the Pribilof Islands in 1950 and 1951, fur 
seals disgorged pollock bones and flesh, as well as small gadid 
otoliths. 

The stomach of one female northern sea lion collected on St. Paul 
Island in July 1949 contained 99.7% sand lance. Another '1 f~mal~: 
sea lion from St. Paul contained 75% flatfish, 15% cod, and.JO% 
pollock. Twenty other sea lions collected in 1951 had empty 
stomachs. 

A female harbor porpoise, taken near Point Townsend, Washington 
in Hay 1950, contained five herring. 

Wilke, F. and K. W. Kenyon. 1957. Migration and food of the northern 
fur seal. Pages 430-440 in Trans. 19th N. Am. Wildl. Conf. 
Wildl. Manage. Inst., Washington, D.C. 

From extensive pelagic fur seal surveys and collecting, it appears 
that adult males winter farthest north, followed by immature males 
and females, and adult females farthest south. Hare adult females 
winter off the coast of the U.S. than off Japan. Seals from the 
various breeding colonies mix during the winter. From stomach 
samples of 2,998 fur seal stomachs collected in 1952, 1,381 
contained food. Diet varied by area but generally consisted of 
small schooling fishes and squid. In Alaskan waters, 91% of food 
by volume was capelin. In Japanese waters, 69% of food by volume 
was lantern fishes. 

Williams, C. S. 1938. Notes on food of the sea otter. J. Mammal. 19: 
105-107. 

Seventy sea otter droppings from the western Aleutians >.;rere col
lected on 23 and 24 July and 6 August 1936. Sea urchins comprised 
78% (by volume of excretion); molluscs, 13%; crabs, 4%; and fishes, 
3%. There was an average of remains of 14 urchins per dropping. 
Molluscs occurred in 81% of the droppings but only made up 13% of 
the bulk. Crab species identified were: Dermaturus mandtii, 
Pagurus gilli, Pagurus hirsutiusculus, and Cancer oregonensis. 
Hore than one-half of the 3% volume representing fishes was fish 
roe. Octopus, reported as sea otter food in the Commander Islands, 
was not found in the Aleutian diet. 

Wilson, D. E. 1976. Cranial variation in polar bears. Pages 447-453 
in M. R. Pelton, J. W. Lentfer, and G. E. Folk, eds. Bears--their 
biology and management. IUCN Publ. New Ser. No. 40. 
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Measurements of 295 Nearctic polar bear skulls showed a general 
cline of increasing size from East Greenland across Canada to the 
Bering Strait area. There was a step in the cline at about Point 
Lay. The largest bears are found south of Point Lay and are called 
the Alaska South group. Bears found in the extremes of the cline, 
East Greenland and Alaska South, are potential subspecies, but no 
names are proposed. 

Winters, G. H. and J. E. Carscadden. 1978. Review of capelin ecology 
and estimation · of surplus yield from predator dynamics. Int. 
Comm. Northwest Atl. Fish. Res. Bull. 13:21-30. 

Authors' Abstract: "Information on the general ecology of capelin 
in ICNAF Subareas 2 and 3 is reviewed. Because of declines in the 
stock of several major predators, it is hypothesized that there is 
a surplus of cape lin available for exploitation by man. On the 
basis of feeding dynamics of cod, seals and whales, it is estimated 
that there are 1.25 million metric tons of capelin available 
annually as surplus to the maintenance of these predators. If ;/ 
information on Barents Sea capelin is taken as indicative of 
conditions in the Northwest Atlantic, variations in recruitment 
and spawning stock size may be considerable. It is suggested 
that, in the absence of data on recruitment fluctuations, the 
total allowable catch of capelin should not exceed 250,000 tons 
for the area as a whole, with partitioning into several components 
for better management of the resource." 

Wolman, A. A. 1978. Humpback whale. Pages 47-53 in D. Haley, ed. 
Marine mammals of eastern North Pacific and arcti~aters. Pacific 
Search Press, Seattle. 

Humpback whales migrate north from three major areas of winter 
concentration to the shallow areas of the Bering Sea, Aleutian 
Islands, and Gulf of Alaska. There they feed mainly on euphausiids 
and occasionally on small fishes such as herring and cod. Hump
backs migrate in groups based on sex, age, and reproductive condi
tion, with pregnant females arriving first on the summer feeding 
grounds and leaving last. 

York, A. E. and J. R. Hartley. 1981. Pup production following harvest 
of female northern fur seals. Can. J. Fish. Aquat. Sci. 38:84-40. 

Authors' Abstract: "Female northern fur seals (Callorhinus ursi 
nus) were harvested commercially from 1956 to 1968 and pelagic 
collections were taken for research purposes from 1958 to 1974. 
Early survival rates (birth to age 2) for males increased from an 
average of 0. 32 before the harvest to 0. 38 afterwards. Nunbers 
of female pups whose births were precluded by the harvest are 
estimated for the years 1956-79; these account for about 70% of 
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the difference between the numbers of pups actually born and the 
level of pup births before 1956. Estimates of the increased 
numbers of pups due to the increase in the early survival rates 
are presented for the years 1958-74." 

Yukhov, V. L., E. K. Vinogradova, and L. P. Medvedev. 1975. Ob'ekty 
pitaniya kosatok (Orcinus orca L.) v Antarkike i sopr~pe.~ 'nyk.h 
vodakh (The diet of killer whales (Orcinus orca L.) in the Antarc
tic and adjacent waters). Morskie Mlekopitayushchie Chast' · -1~183-
185. In Russian. (Trans!. by Trans!. Bur., Multilingual Serv. 
Div., Dep. Sec. State, Ottawa, Ont., Canada, Fish. Res. Mar. 
Serv. Trans!. Ser. No. 3844, 1976, 5 pp.) 

Antarctic whaling fleet results show that killer whale prey species 
change with geographical area. Minke whales are the most common 
prey i tern, followed by seals, probably mainly crab-eating seals. 

Yurakhno, M. V. 1972. (Comparison of the helminth fauna of Chukchi 
and Bering populations of ringed seals). Pages 275-280 in (5th 
All-Union Conference, Studies of Marine Mammals), Part ~ Mak
hachkala. Akad. T'iauk SSSR. In Russian. (Trans!. by F. H. Fay, 
Univ. Alaska, Fairbanks, 4 pp.) 

Ringed seals from the Bering (249 animals) and Chukchi (62 animals) 
seas were examined for helminth parasites to try to identify 
separate seal stocks. Of the 20 species of helminths found in 
total, 11 species were shared by the two populations. Differences 
in intensity and frequency of infection and species of parasites 
found indicate at least partial separation of the two populations. 

Yurakhno, M. V. and V. N. Popov. 1976. (Isolation of herds of Bering 
Sea ringed seal). Ekologiya, January-February 1976(?), (1):102
104. In Russian. (Transl. by Plenum Publ. Corp., New York, 1976, 
3 pp.) 

The helminth fauna of ringed seals taken from the Gulf of Anadyr 
(59 animals) and the Eering Strait (187 animals) were analyzed to 
see if the two populations are separate. Of the 18 species of 
helminths found, 10 were shared, although none had similar inten
sities of infestation. It appears that the two populations are 
separate and local, with the boundary between them at Chukchi 
Cape. 

Zenkovich, B. A. 1934. (Research data on cetacea of far eastern seas). 
Bull. Far East Acad. Sci. , USSR, No. 10. In Russian. (Trans!. 
by F. Essapian, Miami, Fla., 34 pp.) 
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From literature and current investigations, the external anatomy, 
size, parasites, color, enemies, food, reproduction, and migration 
of gray whales are described. In the northern Bering Sea, the 
amphipod Ampelisca macrocephala is the most common food. In 
Glubokoy and Natalya bays, atylid amphipods are the most common 
food. Lembos, Anonyx, Pontoporeia, Gammaridae, Lysianissidae, 
Buccinidae, and algae are also found in gray whale stomachs on 
the summer feeding grounds. 

Zenkovich, B. A. 1937. (More on the gray California whale (Rhachia
nectes glaucus Cope, 1864)). Rull. Far East Acad. Sci. USSR 23. 
In Russian. (Transl. by Bur. Cammer. Fish., Off. Foreign Fish. 
Transl., Washington, D.C. 19 pp.) 

Of 192 gray whales taken at one Russian whaling factory ship between 
1933-36, 21.0% were immature (by length only), 54.7% were females, 
and 15.4% were pregnant. In the area of Point Rubicon and on up 
to Point Navarin, there appears to be a "permanent" feeding ground 
for young (<2 yr old) whales. All whales taken there were young, 
and their stomachs were full of crustaceans. Young whales seem 
to separate from the adults at weaning. 

Zenkovich, B. A. 1955. 0 migratsiiakh kitov, promyslove raiony v dal'
nevostochnyk vodakh (The migration of whales, whale fishing in the 
waters of the Soviet Far East). Pages 51-68 in S. E. Kleinenberg 
and T. I. Makarova, eds. Ki toiony Promysel Sovetskogo Soyuza, 
VNIRO, Part I. In Russian. (Transl. by Israel Program Sci. 
Transl. for u.s. Dep. Inter. and Natl. Sci. Found., 1968, 14 
PP•) 

Minke, humpback, bowhead, and gray whales were seen in the Bering 
Strait (no dates or numbers are given) and southern Chukchi Sea. 
In the Gulf of Anadyr, many gray, humpback, and fin whales were 
seen, as well as a few bowheads in late spring and early fall. No 
sperm, blue, or sei whales were seen there. South of Cape Navarin 
was an area where over 1,000 young gray whales came to feed in the 
summer. A warm current from the Commander Islands penetrates the 
Olyutorskiy Gulf, and masses of zooplankton and fishes (especially 
herring) were found throughout the summer until October. Fin, 
humpback, killer, and "bottlenose" (beaked?) whales were common in 
summer, and some were seen there in December and January as well. 
Huge shoals of cephalopods and male sperm whales are found near 
the Commander Islands. Many fin, Baird's beaked, and killer whales 
were seen near the islands, but never blue, sei, or gray whales. 

Zimushko, v. V. 1969a. Nekotorye dannye po biologii serogo kita (Some 
data on the biology of the gray whale). Pages 93-97 in V. A. 
Arsen'ev, B. A. Zenkovich, and K. K. Chapskii, eds. --Morskie 
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Mlekopitayushchie. Akad. Nauk SSSR, Moscow. In Russian. (Transl. 
by Leda Sagen, Call. Fish., Univ. Washington, Seattle, 10 pp.) 

During the summers of 1965 and 1966, gray whales were hunted off 
the Chukotsk Peninsula. Reproductive tracts of those whales were 
examined and, by size and weight of testes, male gray whales 11.5 m 
in body length were found to be sexually mature. Females matured 
sexually at a body length of 12 m. , '.. •. 

1 

Zimushko, V. V. 1969b. Materialy po razmnozheniyu serykh kitov (Data 
on the reproduction of gray T.-~hales). Pages 24-28 in (4th All
Union Conference Study Marine Mammals), Kaliningrad, 16-18 
September 1969. Akad. Nauk SSSR. In Russian. (Transl. by Leda 
Sagen, Fish. Res. Inst., Univ. Washington, Seattle, 4 pp.) 

Gray whales taken in 1967 and 1968 were aged by ear plug lamination 
(2 layers per year). Both females and males mature sexually 
between 5 and 6 years of age (9-11 layers). The birth rate is 
approximately 23% per year. 

Zimushko, v. v. 1971. Materialy po rasmnozheniia serykh kitov (Mate
rial on the reproduction of gray whales). (Studies on marine 
mammals). Tr. AtlantNIRO 34:44-53. In Russian. (Transl. by K. 
Coyle, Univ. Alaska, Fairbanks, 1981, 8 pp.) 

Partial Author's Summary: • gray whales begin to take part 
in reproduction in the fifth or sixth year of life, having 8-11 
layered ear plugs. 

Analysis of the ovaries showed that ovulation resulting in preg
nancy occurs more often in younger females than older ones. The 
first ovulation most often ends in pregnancy•••• 

Maximum number of corpus albicans was 21, maximum number of 
pregnancy scars was 7. 

Females 4 to 12 years old have a mean number of ovulations of 1.4 
per year. 

The ratio of males to females in the catch as a mean of 4 years 
data (1965-1968) was 41-59%. The size of the yearly progeny was 
about 18%." 

Zimushko, V. V. and M. V. Ivashin. 1980. Some results of Soviet 
investigations and whaling of gray whales (Eschrichtius robustus, 
Lilljeborg, 1961 ). Rep. Int. Whaling Comm. 30:237, SC/31/Doc 19. 

Partial Authors' Summary: Gray whales migrate into the 
Bering Sea through the straits of the eastern Aleutian Ridge. The 
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western limit of the summer area is the area of the Nutage and 
Tarkergin-Pylgin lagoons and the northern one is near 69°N. Gray 
whales are not found south of Mys Olutorskiy. The ice conditions 
greatly affect their distribution. • • • 

This distribution of gray whales is mainly conditioned by the 
distribution of certain amphipod species. The major food species 
are Pontoporeia femorata femorata (36. 7%), Anonyx nugax (18 .3%), 
Ampelisca macrocephala (16.8%), Ampelisca eschrichti (13.4%), and 
Nototropis ekmani and Pontoporeia affinis affinis. 

No differences were found in the feeding of young and adult animals, 
or of whales taken in the Anadyr Gulf and the Bering Strait•••• " 

Zimushko, V. V. and S. A. Lenskaya. 1970. (Feeding of the gray whale 
(Eschrichtius gibbosus Erx.) at foraging grounds). Ekologiya 1:26
35. In Russian. (Transl. by Consultant's Bur., Plenum Publ. 
Corp., New York, 1971,8 pp.) 

Partial Authors' Conclusions: •• The list of food objects of 
the gray whale numbers more than 70 species. Despite the broad 
food spectrum, its base is made up by six species of amphipods: 
P. femorata femorata, A. nugax, A. macrocephala, A. · eschrichti, 
N". ekmani, and P. affiirls, which apparently form iarge accumula
tions in the region of the Chukchi Sea, Bering Straits, and in 
the Gulf of Anadyr. Many other species found in the stomachs of 
gray whales are of secondary importance as food objects. 

The requirement of the gray whale for food at one time is about 
300 kg, the daily requirement about 1200 kg; during the entire 
foraging period (130-140 days) one gray whale requires about 170 
tons and the entire population about 850,000 tons of crustaceans. 

No differences were noted in the eating of various food objects 
between the young and old animals, just as there was no difference 
in the food spectra of bulls and cows. The food objects of whales 
from the region of the Gulf of Anadyr and the Bering Straits are 
similar•••• " 
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17.2 Index 

A separate index by author and year, location, and subject is 

provided for each of the marine mammal species discussed in the report. 

The indices are arranged in the same order as in section 11.0. 

' •J • • 

Location Codes: Subject Codes: 

Antarctic - An Age structure - A 

Beaufort Sea - Bf Distribution, migration - D 

Bering Sea - B Fisheries (fin and shellfish) - Fs 

Eastern Aleutians - EA Foods, general types - F 
Western Aleutians - WA 
Southeastern Bering - SE Food requirements, energetics - Fr 
Southcentral Bering - SC 
Southwestern Bering - SW Growth/size - G 
Central Bering - C 
Northeastern Bering - NE Management - Mg 
Northwestern Bering - Ww 

Marine mammal interactions 
Chukchi Sea - Ck with fisheries - I 

Gulf of Alaska - GA Mathematical models - M 

North Atlantic - NA Oceanography, meteorology - 0 

North Pacific - NP Physiology - Ph 

Population size, status - P 

Reproduction - R 
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Index - Gray Whale 
(74 references) 

Author and year Location Subject 

Bailey and Hendee 1926 B, NE, D 
Baldridge 1972 NP D 
Barabash-Nikiforov 1938b B, WA D 
Berzin 1978 B, NP, Ck D, p 

Berzin and Kuz'min 1975 NP D 
Berzin and Rovnin 1966 B, GA D 
Blokhin 1979 B, NE, Ck D, P, R 
Bogoslovskaya et al. 1981 B, NE F 
Braham and Dalheim 1981 B, sc, SE D, p 

Braham et al. 1977 B D, p 

Brownell 1977 p 

BLM 1981 B, SE D, p 

Coyle 1981 B, NE, Ck F, D 
Cunningham and Stanford, unpubl. ms. GA F, D, R 
Feder and Jewett 1981 B F, I, Fs 
Frost and Lowry 1981a B F, Fr 
Haley 1978 B, NP F, D, R, p 

Herzig and Mate 1981 NP p 
Howell and Huey 1930 NP F 
Hudnall 1981 NP F, D 
Ichihara 1958 B, NE, N\-1, EA D 
Ivashin and Mineev 1981 B, NE, NW D 
Kawamura 1980 NP F 
Klumov 1963 NP F 
Kuz'min, no date B, NE, NW D, R, p 
Kuz'min and Berzin 1975 B, NP, Ck D, p 

Lowry and Frost 1981 B F, Fr, I 
Marquette and Braham, unpubl. ms. B, NE, c D 
McAlister 1981 B F, Fr, P, I, 

M 
Mitchell 1973 p 
Nasu 1960 B, NE, Ck D 
NMFS 1981b B, NE, C, sc, D, P, Mg 

SE 
NMML 1980 B, EA D, p 
Nemoto 1959 NP F 
Nemoto 1964 NP F 
Nemoto 1970 NP F 
Nerini 1981 B, NE, Ck F 
Nerini and Oliver, unpubl. ms. B, NE F 
Nerini et al. 1980 B, NE, c F 
Nikulin 1946 B, NE, Ck D 
Norris and Wursig 1979 NP R, p 

Ohsumi 1975b P, Mg 
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Index - Gray Whale, cont. 

Author and year Location Subject 

Pike 1962 B, NP F, D 
Pivorunas 1979 F 'A 

Ray and Schevill 1974 F 
Reilly et al. 1980 NP p 

Rice 1963 NP G, R 
Rice 1975 B, NP D, p 

Rice 1978b B, NP F, D, R, p 

Rice and Wolman 1971 B, NP, Ck D, G, R 
Rice et al. 1981 NP D, R, p 

Rugh 1981 B, Ck D, p 

Rugh and Braham 1979 B, EA D, p 

Rugh and Fraker 1981 B, NE, Bf D 
Scammon 1874 NP D 
Scheffer 1976 P, Mg 
Sleptsov 1955a B, NP F, D 
Sleptsov 196la Ck F, D 
Sumich 1981 G, R 
Sund 1975 NP F, D 
Tomilin 1957 B, NP F, D, R 
u.s. Dep. Commerce 1981 P, Mg 
Votrogov and Bogoslovskaya 1980 B, NE, NW, Ck D 
\vahl 1977 NP D 
Wellington and Anderson 1978 NP F 
\o/ilke and Fiscus 1961 B, NP, Ck D 
Zenkovich 1934 B F 
Zenkovich 1937 B, NW, sc F, A, p 

Zenkovich 1955 B, NP F, D, 0 
Zimushko 1969a B, Ck G, R 
Zimushko 1969b B, Ck G, R 
Zimushko 1971 B, Ck R 
Zimushko and Ivashin 1980 B F, D 
Zimushko and Lenskaya 1970 B, NE, NW, Ck F, Fr 
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Index - Fin Whale 
(75 references) 

Author and year Location Subject 

Barabash-Nikiforov 1938b B, WA F, D 
Berzin and Rovnin 1966 B D 
Betesheva 1961 NP F 
Braham and Dahlheim 1981 B, SE, SC D, p 

Brodie 1980 D, Fr, Ph 
Brodie et al. 1978 NA F, Fr 
BLM 1981 B, SE D, p 

Doi 1971b An P, M 
Frost and Lowry 1981a B F 
Fujino 1960 B, NP p 

Haley 1978 B, NP F, D, R 
Harwood 1979 F, P, M, Mg 
Kawamura 1971 NP F 

Kawamura 1973 NP F 
Kawamura 
Kawamura 

1975a 
1975b 

B, 
An 

SC, SE, S, WA, EA D 
Fr, D, Ph, M 

Kawamura 1980 NP F 
Klumov 1961 F, Fr 
Klumov 1963 NP F 

Lockyer 1976b An G 
Lockyer 1976c An D, G, M, Ph 
Lockyer 1979a An G, R, Hg 
Lockyer 1981b NA G, 'R., p 
Lockyer and Brown 1979 NA G, R 
Masaki 1977 B, NP, SE, S, WA, EA D 

McAlister 1981 B F, Fr, P, I, M 
Mitchell 1973 p 

Mitchell 1975 NA F, p 

Mitchell 1978 B, NP F 
Mizue 1951 NP F 
Murie 1959 B, SE, WA, EA D 
Nasu 1957 B, WA, EA D, 0 
Nasu 1960 B, N, Ck D, 0 
Nasu 1963 B, SE, NW, S, WA, EA D, 0 
NMFS 1981b B, N, C, SC, SE D, P, Mg 
Nemoto 1957 B, NP, WA, EA F, D 
Nemoto 1959 NP, An F 

Nemoto 1963 B F, D 
Nemoto 1964 NP F 
Nemoto 1968 An F 
Nemoto 1970 NP F, Fr 
Nemoto and Kasuya 1965 NP F 
Nemoto and Kawamura 1977 NP, B F, D 
Nemoto et al. 1968 NP D, R, P 
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Index - Fin ~-Thale, cont. 

Author and year Location Subject 

Nemoto et al. 1971 NP D, p 
•I 

.. 
Nishiwaki 1950 An G 
Nishiwaki 1966 B, \JA, EA o, p 

Ohsumi and Masaki 1975 B, NP D 
Ohsumi et al. 1958 NP G, R 
Omori et al. 1972 NP F 
Omura 1950b NP F, D 
Omura 1955 B, NP D, P, Mg 
Omura and Kawakami 1956 B, NP D 
Omura and Ohsumi 1964 B, NP D 
Overholtz and Nicolas 1979 NA F 
Peruvshin 1968 An F 
Pivorunas 1979 F 
Rice 1963 NP G, R 
Scammon 1874 NP F, D 
Scheffer 1976 P, Hg 
Sergeant 1969 Fr 
Sergeant 1978 F, D 
Shevchenko 1975 An F 
Sleptsov 1955a B, NP F, o, G, R 
Sleptsov 1961a Ck F, D 
Sleptsov 1961b B, WA, EA F, D 
Tillman 1975 NP D, P, Mg 
Tomilin 1957 B, NP F, D, R 
Tomilin 1960 B, NP F, D 
u.s. Dep. Commerce 1981 P, Mg 
Votrogov and Ivashin 1980 B, NE, NW D, G 
Wada 1978 NP D, p 

Wada 1981 B, NP D, p 

Watkins and Schevill 1979 NA F 
Zenkovich 1955 B, NP F, Fr, D, 0 
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Index - Minke Whale 
(42 references) 

Author and year Location Subject 

AMNWR 1981 B, WA, EA D 
Betesheva 1961 NP F 
Braham and Dahlheim 1981 B, SE, sc D, p 

Braham et al. 1977 B D, p 

BLM 1981 B, SE D, p 
Doi 1971b An P, M 
Early et al. 1980 B, EA D 
Frost and Lowry 1981a B F 
Haley 1978 B, NP F, D, R 
Hancock 1965 NP 
Ivashin and Votrogov 1981a B, NE, NW D 
Jonsg~rd 1951 NP F, D, R 
Kawamura 1975a B, sc, SE, S, WA, EA D 
Kawamura 1980 NP F 
Klumov 1963 NP, NA, An F 
Lockyer 1976b An G 
Lockyer 1976c An Fr, D, G, M, Ph 
Lockyer 1979 An A, G, Mg 
Lockyer 1981 An Fr, G, R 
McAlister 1981 B F, Fr, P, I, M 
Mitchell 1973 p 

Mitchell 1978 B, NP F 
Nemoto 1959 NP, An F, D 
Nemoto 1970 NP F, Fr 
Nikulin 1946 B, NE, Ck D 
Ohsumi and Hada 1978 NP D 
Omura and Sakiura 1956 NP F, D, R, G 
Pivorunas 1979 F 
Rice 1968 NP 
Scammon 1874 NP D 
Scheffer 1976 P, Mg 
Sergeant 1969 Fr 
Sergeant 1978 F, D 
Sleptsov 1955a B, NP F, D, A, R 
Sleptsov 1961a Ck F, D 
Tomilin 1957 B, NP F, D, R 
u0 s. Dep. Commerce 1981 P, Mg 
Wada 1978 NP D, p 

Wada 1981 NP D, p 

Wahl 1977 NP D 
Yukhov et al. 1975 An 
Zenkovich 1955 B, NP F, Fr, D, 0 
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Index - Blue Whale 
(48 references) 

Author and year Location Subject 

•A 
.. 

Berzin 1978 B, NP, Ck D, p 

Berzin and Rovnin 1966 B, NP D 
Betesheva 1961 NP F 
Braham and Dahlheim 1981 :R, SE, sc D, p 

BLM 1981 B, SE D, p 

Doi 1971b An P, M 
Frost and Lowry 1981a B F 
Haley 1978 B, NP F, D, R 
Hanna 1920 B, c D 
Kawamura 1980 NP F 
Klumov 1963 NP, NA, An F 
Lockyer 1976b An G 
Lockyer 1976c An Fr, D, G, M, Ph 
Mitchell 1973 p 

Mizue 1951 NP F 
Hurie 1959 B, SE, WA, EA D 
Nasu 1963 B, sc, NW, S, VIA, EA D, 0 
NMFS 1981b B, NE, c, sc, SE D, P, Mg 
Nemoto 1957 B, NP, WA, EA F, D 
Nemoto 1959 NP, An F, D 
Nemoto 1964 NP F 
Nemoto 1968 An F 
Nemoto 1970 NP F, Fr 
Nemoto and Kasuya 1965 NP, GA F 
Nemoto and Kawamura 1977 B, NP F, D 
Nishiwaki 1950 An G 
Nishiwaki 1966 B, WA, EA D, p 

Ohsumi and Masaki 1975 B, NP D 
Ohsumi and Wada 1972 B, NP, WA, EA D, p 

Omura 1950b NP F, D 
Omura 1955 B, NP, WA, EA D, p 

Omura and Kawakami 1956 B, NP D 
Omura and Ohsumi 1964 B, NP D 
Pivorunas 1979 F 
Rice 1963 NP G, R 
Rice 1978a B, WA, EA F, Fr, D 
Scammon 1874 NP F, D 
Scheffer 1976 P, Mg 
Sergeant 1969 Fr 
Sergeant 1978 F, D 
Sleptsov 1955 B, NP F, D, G, R 
Sleptsov 196la Ck D 
Tomilin 1957 B, NP F, D, R 
Tomilin 1960 B, NP F, D 
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Index - Blue Whale, cont. 

Author and year Location Subject 

U.S. Dep. Commerce 1981 P, Mg 
Wada 1978 NP D, p 
\~ada 1981 B, NP D, p 

Zenkovich 1955 B, NP F, Fr, D, 0 
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Index - Sei Whale 
(56 references) 

Author and year Location Subject 

Barabash-Nikiforov 1938b B, WA D 
•J " 

Betesheva 1961 NP F 
BLM 1981 B, SE D, p 

Doi 197lb An P, M 
Gambell 1977 NP F, D, G, R 
Haley 1978 NP F 
Harwood 1979 F, P, M, Mg 
Kawamura 1971 NP F 
Kawamura 1973 NP F 
Kawamura 1978 An F, p 

Kawamura 1980 NP F 
Klumov 1963 NP, NA, An F 
Lockyer 1976b An G 
Lockyer 1976c An Fr, D, G, M, Ph 
Lockyer 1977b An G, M 
Lockyer 1978 An Fr, G, R, M 
Lockyer 1979a An G, P, Mg 
Masaki 1976 NP D, G, A, R 
Masaki 1977 NP, B, SE, S, EA, WA D, Mg 
Mitchell 1973 p 

Mitchell 1975 NA F, p 

Mitchell 1978 B, NP F 
Mizue 1951 NP F 
Murie 1959 :8, SE, WA, EA D 
Nasu 1957 B D, 0 
Nasu 1963 B, NW, S, WA, EA D, 0 
NMFS 198lb B, NE, c, sc, SE D, Mg 
Nemoto 1957 B, NP, WA, EA F, D 
Nemoto 1959 B, NP, An F 
Nemoto 1963 B F, D 
Nemoto 1964 NP F 
Nemoto and Kasuya 1965 NP, GA F 
Nemoto and Kawamura 1977 B, NP F, D 
Nishiwaki 1966 B, WA, EA D, p 

Ohsumi and Masaki 1975 B, NP D 
Omori et al. 1972 NP F 
Omura 1950a NP G 
Omura 1950b NP F, D 
Omura and Kawakami 1956 B, NP D 
Omura and Ohsumi 1964 B, NP D 
Peruvshin 1968 An F 
Pivorunas 1979 F 
Rice 1963 NP D, G, R 
Rice 1977 NP D, G, R, p 
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Index - Sei Whale, cont. 

Author and year Location Subject 

Scheffer 1976 P, Mg 
Shevchenko 1975 An F 
Sleptsov 195Sa B, NP F, D, G, R 
Sleptsov 1961a Ck F, D 
Sleptsov 1961b B, WA, EA F, D 
Tillman 1977 B D, P, M 
Tomilin 1957 B, NP F, D, R 
Tomilin 1960 B, NP F, D 
Wada 1978 NP D, p 

Wada 1981 B, NP D, p 

Watkins and Schevill 1979 NA F 
Zenkovich 1955 B, NP F, D, 0 
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Index - Humpback Whale 
(50 references) 

Author and year Location Subject 

•J 
.. 

Baker and Herman 1981 NP D 
Barabash-Nikiforov 1938b B, WA D 
Berzin and Rovnin 1966 B D 
Braham and Dahlheim 1981 B, sc, SE D, p 

Bryant et al. 1981 GA F, D 
BU1 1981 B, SE D, p 

Frost and Lowry 1981a B F 
Haley 1978 B, NP F, D 
Hanna 1920 B, c D 
Jurasz and Jurasz 1979 GA F 
Kawamura 1975a B, sc, SE, S, WA, EA D 
Kawamura 1980 NP F 
Klumov 1961 F 
Klumov 1963 NP F 
Kuz'min and Berzin 1975 B, NP, Ck D, p 

Lockyer 1976b An G 
Lockyer 1976c An Fr, D, G, M, Ph 
McAlister 1981 B F, Fr, P, I' M 
Hitchell 1973 p 

Mizue 1951 NP F 
Murie 1959 B, SE, WA, EA D 
Nasu 1957 B D, 0 
Nasu 1963 D, SE, SC, WA, EA D, 0 
NMFS 1981b B, NE, C, SC, SE D, P, Mg 
Nemoto 1957 B, NP, WA, EA F, D 
Nemoto 1959 NP, An F, D 
Nemoto 1964 NP F 
Nemoto 1970 NP F, Fr 
Nemoto 1978 B, sc D 
Nikulin 1946 B, NE, Ck D 
Nishiwaki 1966 B, WA, EA D, p 

Ohsumi and Masaki 197 5 B, NP D 
Omura 1950b NP F, D 
Omura 1955 B, NP, WA, EA D, P, Mg 
Omura and Kawakami 1956 B, NP D 
Omura and Ohsumi 1964 B, NP D 
Overholtz and Nicolas 1979 NA F 
Rice 1963 NP G, R 
Scammon 1874 NP F, D 
Scheffer 1976 P, Hg 
Sleptsov 1955a B, NP F, D, G, R 
Tomilin 1957 B, NP F, D, R 
Tomilin 1960 B, NP F, D 
U.S. Dep. Commerce 1981 Mg 
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Index - Humpback Whale, cont. 

Author and year Location Subject 

Votrogov and Ivashin 1980 B, NE D, G 
Wada 1978 NP D, p 

\.J'ada 1981 B, NP D, p 

Watkins and Schevill 1979 NA F 
Wolman 1978 B, NP F, D 
Zenkovich 1955 B, NP F, D 
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Index - Right Whale 
(34 references) 

Author and year Location Subject 

Berzin 1978 B, NP, Ck D, p 
Berzin and Doroshenko 1981 NP D 
Berzin and Kuz'min 1975 NP D 
Berzin and Rovnin 1966 B, GA D 
Braham and Dahlheim 1981 B, SC, SE D, p 
BLM 1981 B, SE D, p 

Doi 197lb An P, M 
Frost and Lowry 1981a B F 
Gilmore 1978 B, Ck D 
Haley 1978 B, Ck D 
Kawamura 1978 An F' p 
Kawamura 1980 NP F 
Klumov 1963 NP, NA, An F 
Kuz'min and Berzin 1975 B, NP, Ck D, p 
Lockyer 1976b An G 
Mitchell 1973 p 

Mitchell 1975 NA F' p 
Mizue 1951 NP F 
Nasu 1960 B, NE, Ck D, 0 
NMFS 1981b B, NE, C, SC, SE D, P, Mg 
Nemoto 1959 NP, An F 
Nemoto 1964 NP F 
Nemoto 1970 NP F, Fr 
Omura 1958 NP F, D, G 
Omura et al. 1969 B, EA D 
Pivorunas 1979 F 
Rice and Fiscus 1968 NP D 
Scammon 1874 NP F, D 
Scheffer 1976 P, Mg 
Sleptsov 1955a B, NP F,D,G,R 
Tomilin 1957 B, NP F, D, R 
u.s. Dep. Commerce 1981 p' Mg 
Wada 1981 B, NP D, p 
\-/atkins and Schevill 1979 NA F 
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Index - Bowhead Whale 
(53 references) 

Author and year Location Subject 

Bailey and Hendee 1926 B, NE D 
Berzin 1978 B, NP, Ck D, p 

Berzin and Doroshenko 1981 NP D 
Berzin and Votrogov 1978 B, NE, NH D 
Bockstoce 1980 B p 

Braham and Dahlheim 1981 B, sc, SE D, p 

Braham and Krogman 197'7 B, NE, Bf, Ck D, R, p 

Braham et al. 1979a B, Bf D, p 

Braham et al. 1979b B, NE, Ck D, R, p 

Braham et al. 1980c B, NE, Ck, Bf D 
Breiwick et al. 1980 B p 

Brodie 1980 Fr, Ph 
BLM 1981 B, SE D, p 

Dahlheim et al. 1980 B, Ck D 
Dronenburg et al., in press Bf, Ck p 

Durham 1972 Bf F 
Durham 1979 B, Ck, Bf D, p 

Eberhardt and Breiwick 1980 B P, M 
Evans and Cuccarese 1980 B D, R, p 

Fay 1974 B D 
Fedoseev and Gol'tsev, 

no date B, Ck D 
Fraker 1979 B, Bf D 
Fraker and Bockstoce 1980 Bf D 
Frost and Lowry 1981a B F 
Frost and Lowry 1981d Bf F, Fr 
Haley 1978 B, NP F, D 
Hanna 1920 B, c D 
Johnson et al. 1981 B, Bf, Ck D, A, G, P, Mg 
Kenyon 1960b B D 
Kuz'min and Berzin 1975 B, NP, Ck D, p 

Ljunglad 1981 B, NE, Bf, Ck D 
Lowry and Burns 1980 Bf F 
Lowry et al. 1978 Bf F 
Mansfield 1971 Bf D, p 

Marquette 1978 B F, Fr, D, R, p 

Marquette 1979 B, Ck, Bf F 
McAlister 1981 B F, Fr, P, I, M 
Mitchell 1973 p 

NMFS 1981b B, NE, c, SC, SE D, P, Mg 
NMML 198lb B, NE, Bf, Ck D, P, R 
Nemoto 1959 B F 
Nemoto 1970 B F 
Nikulin 1946 B, NE, Ck D 
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Index - Bowhead Whale, cont. 

Author and year Location Subject 

Pivorunas 1979 F •J 

Scheffer 1976 P, Mg 
Sergeant 1978 F, D 
Sergeant and Hoek 1974 Bf D, p 

Sleptsov 1952 B, Ck F, M, G 
Sleptsov 1955a B, Ck F, D 
Sleptsov 1955b B, Ck D 
Tomilin 1957 B, Ck F, D, R 
U.S. Dep. Commerce 1981 P, Mg 
Zenkovich 1955 B F, D 
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Index - Sperm Whale 
(78 references) 

Author and year Location Subject 

Akimushkin 1955 B F 
Barabash-Nikiforov 1938b B, WA F, D, R 
Beddington 19 80 NP R 
Berzin 1959 B, WA F 
Berzin 1964a B, NP D, A 
Berzin 1964b B, NP G 
Berzin 1971 B, NP F, D, A, G, R 
Berzin and Rovnin 1966 B, NP M 
Best 1975 NP M, p 

Betesheva 1961 NP F 
Betesheva and Akimushkin 

1955 NP F 
Braham and Dahlheim 1981 B, sc, SE D, p 

BLM 1981 B, SE D, p 

Caldwell et al. 1966 B, NP F, D? G 
Chapman 1980a NP R 
Chapman 1980b NP A 
Clarke and MacLeod 1976 NA F 
Clarke and MacLeod 1980 NP F 
Doi 1971a B, NP M, p 

Doi 1971b An M, p 

Doi et al. 1980 NP M, p 

Fiscus and Rice 1974 NP F 
Frost and Lowry 1981a B F 
Haley 1978 B, NP F, D, R, p 

Hanna 1923 B, sc D 
Horwood and Garrod 1980 NP p 

n~c 1980 NP P, M 
Kawakami 1976 NP F 
Kawakami 1980 B, WA, EA F 
Kawamura 1971 NP F 
Laevastu et al. 1980 B I, M 
Lockyer 1976a F, R, G 
Lockyer 1977a An 
Lockyer 1978a An G 
Masaki 1980 NP R 
McAlister 1981 B F, Fr, P, I, M 
Mitchell 1973 p 

Mitchell 1977 A, G, Mg 
Mizue 1951 NP F 
Murie 1959 B, SE, WA, EA D 
Nasu 1957 B D, 0 
Nasu 1963 B, sc, NW, SW, WA, EA D, 0 
NMFS 1981b B, NE, c, sc, SE D, P, Mg 
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Index - Sperm Whale, cont. 

Author and year Location Subject 

Nemoto and Nasu 1963 
Nishiwaki 1966 
Nishiwaki and Hibiya 1951 
Nishiwaki et al. 1956 
Ohsumi 1965a 
Ohsumi 1965b 
Ohsumi 1980 
Ohsumi and Masaki 1975 
Okutani and Nemoto 1964 
Okutani and Satake 1978 
Okutani et al. 1976 
Omura 1950a 
Omura 1950b 
Omura and Kawakami 1956 
Omura and Ohsumi 1964 
Rice 1963 
Rice 1978c 
Scammon 1874 
Scheffer 1976 
Sergeant 1969 
Shevchenko 1975 
Shimadzu 1981 
Sleet et al. 1981 
Sleptsov 1955a 
Tarasevich 1965 
Tarasevich 1968a 
Tarasevich 1968b 
Tillman 1975 
Tomilin 1957 
Tomilin 1960 
u.s. Dep. Commerce 1981 
Veinger 1980 
Wada 1978 
Wada 1981 
Zenkovich 1955 

•JB F 
B, WA, EA D, p .-...
NP R 
NP R 
B, WA, EA D, p 
NP A, G, R 
NP P, M 
B, NP D 
B, C, SC, WA, EA, GA F 
NP F 
NP F 
NP G 
NP F, D 
B, NP D 
B, NP D 

NP G, R 
B, NP F, D 
NP F, D 

P, Mg 
Fr 

An F 
NP R, p 

G 
B, NP F, D, G, R 
NP D 
NP, B, WA, EA, GA F 
B, WA, EA, GA F, D 
NP D, P, Mg 
B, NP F, D, R 
B, NP F, D 

p, Mg 
NP D, p 
NP D, p 

B, NP D, p 
B, NP F, D 
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Index - Belukha 
(54 references) 

Author and year Location Subject 

Bailey and Hendee 1926 B, NE D 
Berzin 1981 B F, D 
Braham and Dahlheim 1981 B, sc, SE D, p 

Brodie 1971 NA G, R 
Brooks 1954a B, SE F, I, Mg 
Brooks 1955 B, SE F, I, Mg 
Brooks 1957 B, SE F, I, Mg 
Brooks 1963 B P, Mg 
BLM 1981 B, sc, SE D, p 

Doan and Douglas 1953 NA F, R 
Fay 1974 B D 
Fay 1981 B, Ck F, D 
Fiscus 1980 NP F, I 
Fish and Vania 1971 B, sc F, D, I, Mg 
Fraker 1977 Bf F, D, p 

Fraker 1979 B, Bf D 
Fraker 1980 Bf D, R, P, Mg 
Freeman 1973 NA 
Fried et al. 1979 B, SE F, D 

Frost and Lowry 1981a B F 
Gurevich 1980 F, D 
Haley 1978 B, NP F, D 
Harrison and Hall 1978 B, GA, Bf D 
Hunt 1979 Bf D 
Johnson 1979 Bf D 
Kenyon 1958a B, NE D 
Kenyon 1960b B D 
Kleinenberg et al. 1964 B, NA F, D, R 
Klinkhart 1966 B, Bf, GA F, D 
Lensink 1961 B, SE F, D 
Littlefield 1977 NP P, Mg 
Lowry et al. 1980c B F 
Lowry et al. 1981 Ck F 
McAlister 1981 B F, Fr, P, I, M 
Medvedev 1970 NA A 
Medvedev 1971 NA F 
Murray and Fay 1979 GA D, p 

Nikulin 1946 B, NE, Ck D 
Ognetev 1981 NA A, R 
Scammon 1874 NP F, D 
Seaman and Burns 1981 B, GA F, D, R, p 

Seaman et al. 1982 B, NE, C, SC, SE F 
Sergeant 1962 NA F, R 
Sergeant 1973 NA F, R 
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Index - Belukha, cont. 

Author and year Location Subject 

Sergeant 1978 F, D •J .' 

Sergeant and Rrodie 1969 B, NP, NA D, p 

Sergeant and Brodie 1975 B, NP D, p 

Sergeant and Hoek 1974 Bf D, p 

Sleptsov 1961a Ck D 
Tomilin 1957 B, NP F, D, R 
u.s. Dep. Commerce 1979 B, GA P, Mg 
u.s. Dep. Commerce 1981 P, Mg 
Vibe 1950 NA F, D 
Vladykov 1946 NA F, I 
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Index - Cuvier's Beaked Whale 
(15 references) 

Author and year Location Subject 

AMNWR 1981 B, WA, EA D 
Barabash-Nikiforov 1938b B, HA D 
Braham and Dahlheim 1981 B, sc, SE D, p 

BLM 1981 B, SE D, p 

Early et al. 1980 B, WA D 
Fiscus et al. 1969 B, EA D 
Frost and Lowry 1981a B F 
Haley 1978 B, NP D 
Kenyon 1961 B, WA D 
Mitchell 1968 B, NP, WA, EA D 
Moore 1968 D 
Omura et al. 1955 NP D, G 
Rice 1978d B, NP F, D 
Sleptsov 1961b B, WA, EA F, D 
Tomilin 1957 B, NP F, D 
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Index -Baird's Beaked Whale 
(22 references) 

Author and year Location Subject 

'I 

AMNWR 1981 B, WA, EA D 
Barabash-Nikiforov B, HA D 
Betesheva 1961 NP F 
Braham and Dahlheim 1981 B, sc, SE D, p 

BLM 1981 B, SE D, p 

Early et al. 1980 B, WA D, G 
Frost and Lowry 1981a B F 
Haley 1978 B, NP F, D 
Hanna 1920 B, c D 
McAlister 1981 B F, Fr, P, I, M 
McCann 1975 NP F, D, R 
Moore 1968 D 
Omura et al. 1955 NP D, A, R, G 
Rice 1978d B, NP F, D 
Scammon 1874 NP F, D 
Sleptsov 1955a B, NP F, n· 
Sleptsov 1961a Ck F, D 
Sleptsov 1961b B, ~-lA, EA F, D 
Tomilin 1957 B, NP F, D, R 
u.s. Dep. Commerce 1981 P, Mg 
Wahl 1977 NP D 
Zenkovich 1955 B, NP F, D 
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Index - Stejneger's Beaked Whale 
(11 references) 

Author and year Location Subject 

Barabash-Nikiforov 1938b B, WA D 
Braham and Dahlheim 1981 B, sc, SE D, p 

BLM 1981 B, SE D, p 

Fiscus et al. 1969 B, EA D 
Frost and Lowry 1981a B F 
Haley 1978 B F, D 
Loughlin et al • , in press B, WA, EA D 
Moore 1968 D 
Rice 1978d B, NP F, D 
Sleptsov 1961b B, WA, EA F, D 
Tomilin 1957 B, NP F, D 
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Index - Killer Whale 
(41 references) 

Author and year Location Subject 

'I 
...--.' 

AMffiolR 1981 B, WA, EA D 
Bailey and Hendee 1926 B, NE D 
Baldridge 1972 NP F 
Barabash-Nikiforov 1938b B, WA F, D 
Betesheva 1961 NP F 
Braham and Dahlheim 1981 B, sc, SE D, p 

BLM 1981 B, SE D, p 

Bychkov 1967 NP F 
Caldwell and Caldwell 1969 NA F 
Dahlheim 1981 An F, D, R 
Early et al. 1980 B, \vA D 
Fiscus 1980 NP F, I 
Fish and Vania 1971 B, sc F, D 
Frost and Lowry 1981a B F 
Haley 1978 B F, D, R, p 
Hancock 1965 NP F 
Hanna 1923 B, sc D 
Ivashin and Votrogov 1981b B, NE, NW D 
IUCN 1981 NA I, M!5 
McAlister 1981 B F, Fr, P, I, H 
Mitchell 1973 p 

Murie 1959 B, WA, EA, SC D 
Nishiwaki and Handa 1958 NP F, G, R 
Palo 1972 NP F, D, p 

Rice 1968 NP, GA F 
Scammon 1874 NP F, D 
Scheffer 1978 NP, B F, D 
Sergeant 1969 Fr 
Sergeant and Brodie 1969 B, NP F 
Shevchenko 1975 An F 
Shustov 1969 B F 
Sleptsov 1955a B, NP F, o, G, R 
Sleptsov 1961a Ck F, D 
Sleptsov 1961b B, WA, EA F, D 
Smith et al. 1981 An F 
Steiner et al. 1979 NP F 
Tomilin 1957 B, NP F, D, R 
U.S. Dep. Commerce 1981 P, Mg 
Wahl 1977 NP D 
Yukhov et al. 1975 An F 
Zenkovich 1955 B, NP F, D 
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Index - Dall's Porpoise 
(35 references) 

Author and year Location Subject 

AMNWR 1981 B, WA, EA D 
Bouchet 1981 B, NP D, p 

Braham and Dahlheim 1981 B, sc, SE D, p 

Braham et al. 1977 B D, p 

BLM 1981 B, SE D, p 

Early et al. 1980 B, WA D 
Fiscus 1979 NP F, I 
Fiscus 1980 NP F, I 
Frost and Lowry 1981a B F 
Fukuhara 1974 B I 
Haley 1978 B, NP F, D, R 
Jones and Bouchet 1981 B, NP D, I 
Kajimura et al. 1980 B, GA F 
Kasuya 1978 B, NP G, R 
Kawamura 1975a B, SE, sc, S, WA, EA D 
Leatherwood and Reeves 1978 B, GA F, n · 
McAlister 1981 B F, Fr, P, I, M 
Mizue et al. 1966 B, WA F 
Mizue and Yoshida 1965 B, WA F 
Murie 1959 B, SE, WA, EA D 
NMFS 1981a B, NP D, P, I, Mg 
NMML 1981a B, NP F, I 
NMML 1981c B, NP F, D, P, I, M 
Ohsumi 1975 NP F, I 
Rice 1968 NP, GA 
Ridgway 1966 Fr 
Scheffer 1949 NP, B, EA D 
Scheffer 1953 NP, B, sc F, G 
Sleptsov 1955a B, NP F, D 
Sleptsov 1961a Ck F, D 
Stroud et al. 1981 NP F, I 
Tomilin 1957 B, NP F, D, R 
u.s. Dep. Commerce 1981 P, Mg 
Wahl 1979 B, sc, WA, EA D 
Walker 1975 NP F, Fr 
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Index - Harbor Porpoise 
(29 references) 

Author and year Location Subject 

•J 

AMNWR 1981 B, WA, EA D 
Bailey and Bendee 1926 B, NE D 
Braham and Dahlheim 1981 B, SE, sc D, p 

BLM 1981 B, SE D, p 

Early et al. 1980 B, VIA D 
Fink 1959 NP F 
Fiscus 1980 NP F, I 
Fisher and Harrison 1970 NA R 
Frost and Lowry 1981a B F 
Haley 1978 B, NP F, D, R 
Hanna 1923 B, sc D 
Lear and Christenson 1975 NA I 
Leatherwood and Reeves 1978 B, GA F, D 
McAlister 1981 B F, Fr, P, I, M 
Murie 1959 B, SE, ~vA, EA D 
Prescott and Fiorelli 1980 NA F, D; p 

Rae 1973 NA F 
Rice 1968 NP 
Scammon 1874 NP F, D 
Sergeant 1978 D 
Sleptsov 1955a B, NP F, D, G, R 
Sleptsov 1961a Ck F, D 
Sleptsov 1961b B, WA, EA F, D 
Smith and Gaskin 1974 NA F 
Tomilin 1957 B, NP F, D, R 
U.S. Dep. Commerce 1981 P, Mg 
VanBree et al. 1977 Bf D 
Wahl 1977 NP D 
Wilke and Kenyon 1952 NP F 
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Index - Northern Fur Seal 
(92 references) 

Author and year Location Subject 

Arsen'ev 1971 NP D 
Arsen'ev 1972 B, WA A, R, p 

Arsen'ev and Panin 1968 NP F, D, R, p 

Barabash-Nikiforov 1938b B, WA F, D, R 
Bartholomew and Hoel 1953 B, sc R 
Bartholomew and Wilke 1956 B, sc Ph 
Belkin 1966 NP D, R 
Bigg 1979 Fr, R 
Bigg et al. 1978 F, Fr, R 
Blix et al. 1979 B, sc Ph 
Bonham 1943 B, sc F, Fr 
Braham and Dahlheim 1981 B, sc, SE D, p 

BLM 1981 B, SE D, P, R 
Bychkov 1967 NP 
Bychkov 1971 B, NP p 

Chapman 1961 B, sc D, A, M 
Chapman 1964 B, sc D, A, R, P, M 
Chelnokov 1971a B, NP, \-IA D, R 
Chugunkov and Prokhorov 1966 B D 
Craig 1964 B, sc R 
Day et al. 1978 B, WA, EA D 
Dunbar 1949 NP F, D 
Early et al. 1980 B, WA, EA D 
Eberhardt 1981 B, sc P, I, M 
Fiscus 1978 B, sc F, D, R, P, Mg 
Fiscus 1979 NP F, I 
Fiscus 1980 NP F, I 
Fukuhara 1974 B I 
Gentry 1978 B, sc D, A, p 

Gentry 1981 B, NP F, D, R, Mg 
Haley 1978 B, sc F, D, R, P, Mg 
Hanna 1920 B, c D 
Ichihara 1974a NP D, A 
Ichihara 1974b B, NP, sc D, p 

Ichihara and Yoshida 1972 NP D 
IUCN 1981 NP I 
Johnson 1968 B, WA, EA D, A, R, p 

Johnson 1975 B, NP, ~-lA, sc D, p 

Johnson 1976b B, NP D, p 

Kajimura 1981 
Kajimura et al. 1978 B, GA F 
Kajimura et al. 1980a B, GA F 
Kajimura et al. 1980b B, NP, GA D, R, p 

Kenyon 1952 GA D, I 
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Index - Northern Fur Seal, cont. 

Author and year Location Subject 

Kenyon 1956 B, sc F 'I 

Kenyon and Wilke 1953 B, NP, VIA, EA F, D 
Keyes 1968 Fr 
King 1964 F, D, R, p 

Klumov 1956 B, NP D 
Lander 1979 B, sc D, A 
Lander and Kajimura 1976 B, sc, NP F, D, P, Mg 
Lowry and Frost 1981 B F 
Mansfield 1967 B F, D, R 
May 1937 GA, NP F 
McAlister 1981 B F, Fr, P, I, M 
McAlister and Perez 1976 B F, Fr, I, M 
Miller 1978 B, NP F, Fr, o, Ph 
Murie 1959 B, SE, WA, EA D 
Nesterov 1971 F, Fr 
NPFMC 1979 B, VIA, EA F, D, I 
NPFSC 1962 B, sc, NP F, Fr, D, R, P, Mg 
NPFSC 1969 B, SC, NP F, Fr, D, R, P, Mg 
NPFSC 1971 B, sc, NP F, Fr, D, R, P, Mg 
NPFSC 1975 B, sc, N? F, Fr, D, R, P, Mg 
NPFSC 1980 B, sc, NP F, Fr, D, R, P, Hg 
Ohata 1976 Ph 
Panina 1971 NP F 
Perez 1979 B, sc, EA F 
Perez and Bigg 1980 B, sc, EA, GA, NP F 
Perez and Bigg 1981a B, NP F, M 
Perez and Bigg 1981b B, sc, EA, GA, NP F 
Perez and Hooney 1982 B, sc F, G, Fr, I 
Perlov 1968 B, WA F, D 
Perlov 1970 NP D, R 
Ridgway and Harrison 1981 B, NP F, D, R, p 
Sanger 1974 B F, Fr, M, I 
Scammon 1874 NP D 
Scheffer 1950 B, NP F, Fr, I 
Scheffer 1958 B, NP F, D 
Spalding 1964 NP F, D, R, I 
Spotte 1979 Fr, Ph 
Spotte and Adams 1981 Fr, Ph 
Stroud et al. 1981 NP F, I 
Swartzman and Haar 1980 B, sc F, D, P, I, M, Mg 
Taylor 1971 NP F, I 
u.s. Dep. Commerce 1981 P, Mg 
Vladimirov 1974 B, sc R 
Wada 1971 NP F, D 
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Index - Northern Fur Seal, cont. 

Author and year Location Subject 

l.J'ahl 1977 NP D 
l.J'il ke and Kenyon 1952 B, sc F 
Wilke and Kenyon 1957 B, NP, GA F, D 
York and Hartley 1981 B, sc R 
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Index - Steller Sea Lion 
(67 references) 

Author and year Location Subject 

•J 

AMNWR 1981 B, WA, EA D 
Barabash-Nikiforov 1938b B, WA F, D 
Belkin 1966 B D, R 
Braham and Dahlheim 1981 B, sc, SE D, p 

Braham et al. 1977 B D, p 

Braham et al. 1980a B, EA D, P, I 
Brooks 1957 B, SE F, I, Mg 
Brooks 1963 B P, Mg 
BLM 1981 B, SE F, D, p 

Bychkov 1971 B, NE, NW, s D, p 
Chelnokov 1971b B, HA R 
Day et al. 1978 B, WA, EA D 
Day et al. 1979 B, WA, EA D 
Early et al. 1980 B, WA D, R 
Fiscus 1961 G 
Fiscus 1979 NP F, I 
Fiscus 1980 NP F, I 
Fiscus and Baines 1966 B, GA, NP F 
Fiscus et al. 1981 B, WA, EA D, p 

Fukuhara 1974 B I 
Gentry and Withrow 1978 B, NP F, D, p 

Haley 1978 B, NP F, D, p 

Harestad and Fisher 1975 NP A 
Imler and Sarber 1947 GA F, I 
Jameson and Kenyon 1977 NP F 
Kenyon 1952 GA D, I 
Kenyon 1962a B, sc D, p 

Kenyon and King 1965 B, WA, EA D, p 
Kenyon and Rice 1961 B, NE, c, SC, WA, EA D, p 

Keyes 1968 Fr 
King 1964 F, D, R, p 

Klumov 1956 B, NP D 
Littlefield 1977 B, NP, GA P, Mg 
Lowry and Frost 1981 B F, I 
Luecke et al. 1975 Ph 
Mate 1976 B, NP P, Mg 
Mate 1980 NP F, I, Fs, Mg 
Mathisen 1959 B, SE, HA, EA, GA D 
Mathisen and Lopp 1963 B, EA D, p 
Mathisen et al. 1962 H F, R 
Matkin and Fay 1980 GA F, I, Fs 
McAlister 1981 B F, Fr, P, I, M 
McAlister and Perez 1976 B F, Fr, P, I, M 
Murie 1959 B, SE, WA, EA D 



559 

Index - Steller Sea Lion, cont. 

Author and year Location Subject 

NPFMC 1979 B, WA, EA F, D, P, I, Mg 
Panina 1966 B F 
Perlov 1970 B D, R 
Perlov 1971 NP R 
Pike 1958 NP F 
Pitcher 1981 GA F 
Pitcher and Calkins 1981 GA R 
Pitcher and Fay, in press GA F 
Rice 1968 GA F 
Ridgway and Harrison 1981 B, NP F, D, R, p 

Scammon 1874 NP F, D 
Scheffer 1958 B, NP F, D, R, p 

Schusterman 1981 B, NP F, D, R, p 

Sleptsov 1950 B, NP F, D, R 
Spalding 1964 NP F, R, I 
Thorsteinson and Lens ink 

1962 GA F 
Tikhomirov 1959 NP F 
Tikhomirov 1964a B, NP F, D, p 

Tikhomirov 1964b B, NE, C, SC, SE F, D, p 

u.s. Dep. Commerce 1979 B, NP P, Mg 
U.S. Dep. Commerce 1981 P, Mg 
Wahl 1977 NP D 
Wilke and Kenyon 1952 B, SC, GA, NP F 
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Index - Pacific Walrus 
(7 5 references) 

Author and year Location Subject 

Arsen 1 ev 1927 B F, R 
'I 

Arsen 1 ev and Panin 1968 NP 
Bailey and Henrlee 1926 B, NE D 
Barabash-Nikiforov 1936 B, WA D 
Barabash-Nikiforov 1938b B, WA D 
Belopolsky 1939 B D 
Braham and Dahlheim 1981 B, sc, SE D, p 

Braham et al. , unpubl. ms. B D 
Brooks 1954b B, NE F, D, G 
Brooks 1963 B P, Mg 
Buckley 1958 B F, D, P, Mg 
Burns 1970 B, Ck D 
Burns and Harbo 1977 B, sc, SE D, p 

Burns et al. 1981 B D 
Bychkov 1971 B, NE, NW, s D, p 

Chechulin 1936 B, NE D 
Dunbar 1949 B, Ck F, D, p 

Estes and Gilbert 1978 B D 
Fay 1957 B D, p 

Fay 1974 B D 
Fay 1981a B F, D, R, p 
Fay 1981b B, SE F, D, R, p 
Fay, in press B F, Fr, D, A, G, 

R, P, Ph 
Fay and Kelly 1980 B, NE D 
Fay and Lowry 1981 B, SE F, D, p' I 
Fay et al. 1977 B, Ck F, Fr, I, Mg 
Fay et al., in prep. B, NE, SC, SE F 
Feder and Jewett 1981 B F, I, Fs 
Fedoseev 1962 B, Ck D, p 

Fedoseev and Gol 1 tsev 1969 B D, A, p 

Geller 1957 B, NE, SE P, Mg 
Gol 1 tsev 1968 B D, p 

Gol 1 tsev 1972 B, NE, NW, Ck D, p 

Gol 1 tsev 1975 B, NE, NW, Ck R 
Gol 1 tsev 1976 B, NE, Ck D, p 

Haley 1978 B F, D, R, p 
Hanna 1920 B, c D 

Hanna 1923 B, sc D 
IUCN 1981 I, Mg 
Kenyon 1958a B, NE D, A 
Kenyon 1958b B, SE D 
Kenyon 1960b B D, p 
Kenyon 1960c B, NE, C, NW p 
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Index - Pacific "lalrus, cont. 

Author and year Location Subject 

Kenyon 1962b B, NE F 
Kenyon 1972 B, NE, C, NW p 
Kenyon 1978a B, Ck F, p 
Kenyon and King 1965 B, WA, EA D, p 
Keyes 1968 Fr 
King 1964 F, D, R, p 
Kleinenberg 1957 B, NE, NW D 
Kleinenberg et al., no date B, NE, NW D 
Kosygin 1975 B, NW, s, Ck D 
Krogman et al. 1979 B, NE, c, sc, SE D, p 
Krylov 1962 B, NE, Ck R 
Krylov 1965 NP G, R 
Krylov 1966a B, NE, N\-1, s D 
Krylov 1966b B A, G, R 
Krylov 1969 B R 
Krylov 1971 B F 
Lowry and Fay, in prep. B F 
Lowry and Frost 1981 B F, I 
Lowry et al. 1980a B, NE, C F 
Lowry et al. 1980c B F 
Lowry et al. 1981 Ck F 
Mansfield 1967 NA F, D 
McAlister 1981 B F, Fr, P, I, M 
Nikulin 1941 B F, D, R 
Nikulin 1947 B, NE,NW D, p 
NOAA 1979 B P, Mg 
Ridgway and Harrison 1981 B F, D, R, p 
Scammon 1874 B D 
Scheffer 1958 B F, D 
Scott et al. 1959 P, Mg 
Tikhomirov 1964b B, NE, C, SC, SE F, D 
Vibe 1950 NA F, D 
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Index - Harbor Seal 
(72 references) 

Author and year Location Subject 

•J 

AMNWR 1981 B, WA, EA D 
Ashwell-Erickson 1981 B F, Fr, Ph 
Ashwell-Erickson and 

Elsner 1981 B F, Fr, Ph 
Ashwell-Erickson 

et al. 1978 B F, Fr, Ph 
Bigg 1969 NP G, R 
Bigg 1981 NP F, D, G, R, p 
Bishop 1967 GA A, G, R 
Boal 1980 NP 
Boulva and McLaren 1979 NA F, A, G, R 
Braham and Dahlheim 1981 B, sc, SE D, p 

Braham et al. 1977 B D, p 

Brooks 1957 B, SE F, I, Mg 
BLM 1981 B, SE D, p 

Burns and Gol'tsev, 
in press B, HA, EA D, R, p 

Bychkov 1971 B, NE, NW, s D, p 

Craig and Plische 1980 Ph 
Day et al. 1978 B, WA, EA D 
Day et al. 1979 B, WA, EA D 
Dunbar 1949 NA F, D 
Early et al. 1980 B, WA D, R, p 

Everitt and Braham 1980 B, SE, EA D, p 

Fiscus 1980 NP F, I 
Fisher and Mackenzie 1953 NA F 
Haley 1978 B, NP F, D, R, p 

Hanna 1920 B, c D 
Hart and Irving 1959 Ph 
Hazard 1978 GA F, D 
Imler and Sarber 1947 GA F, I 
Inukai 1942 NP F 
Irving and Hart 1957 Ph 
Kenyon 1958a B, NE D, A 
Kenyon 1965 B, ~vA F 
Kenyon and King 1965 B, WA, EA D, p 

Keyes 1968 Fr 
King 1964 
Klevesal' 1964 NP 

F, 
G, 

D' ' 
R 

R, p 

Kosygin 1975 B, NW, s D 
Littlefield 1977 B, NP, GA P, Mg 
Lowry and Frost 1981 B F, I 
Lowry et al. 1979 B, SE F, Fr, I 
Mansfield 1967 NA F, D, R 
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Index- Harbor Seal, cont. 

Author and year Location Subject 

Marakov 1968 B, WA F, D, p 

Mate 1980 NP F, I, Fs, Mg 
Matkin and Fay 1980 GA F, I 
McAlister 1981 B F, Fr, P, I, M 
Miller and Irving 1975 Ph 
Miller et al. 1976 Ph 
Murie 1959 B, SE, WA, EA D 
Naito 1976 B, NP D, R, p 

Newby 1978 B, NP F, D, R 
NPFMC 1979 B, \~A, EA F, D, P, I, M 
Panina 1966 NP F 
Pitcher 1977 GA F, A, p 

Pitcher 1980a GA F 
Pitcher 1980b GA F 
Pitcher 1981 GA F 
Pitcher and Fay, in press GA 
Pitcher and McAlister 1981 GA D 
Power and Gregoire 1978 NA F, I 
Prime 1979 F 
Ridgway and Harrison 1981 B, NP F, D, R, p 

Scheffer 1958 B, NP F, D, R, p 
Scheffer 1977 B, sc D, R 
Scheffer and Sperry 1931 NP F 
Shaughnessy and Fay 1977 B, NP D, p 

Shustov 1970 NP D 
Spalding 1964 NP F, R, I 
Tikhomirov 1966a NP R 

u.s. Dep. Commerce 1979 B, GA P, Mg 
U.S. Dep. Commerce 1981 P, Mg 
Wahl 1977 NP D 
Wilke 1957 B, WA F 
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Index - Spotted Seal 
(60 references) 

Author and year Location Subject 

Ashwell-Erickson 1981 B F, Fr, Ph 
Ashwell-Erickson and 

Elsner 1981 B F, Fr, Ph 
Ashwell-Erickson 

et al. 1978 B Fr, Ph 
Bailey and Hendee 1926 B, NE D 
Barabash-Nikiforov 1936 B, WA F, D 
Barabash-Nikiforov 1938b B, WA F, D, R 
Beier and Wartzok 1979 R 
Bigg 1981 B F, D, R, P 
Braham and Dahlheim 1981 B, SC, SE D, p 

Braham et al. 1977 B D, p 
Braham et al., unpubl. ms. B D, p 
Bukhtiyarov et al., 

in prep. B, NE, C, SC, SE, NW F 
BLM 1981 B, SE D, p 
Burns 1970 B, Ck D 
Burns 1978 B, Ck F, D, P 
Burns and Fay 1970 B p 

Burns and Harbo 1977 B, SC, SE D, p 
Burns et al. 1980 B D 
Bychkov 1971 B, NE, NW, S D, p 
Dunbar 1949 B, Ck F, D 
Fay 1974 B D 
Fedoseev and Bukhtiyarov 

1972 NP F 
Fedoseev and Shmakova 1976 B p 

Fiscus 1980 B, NP F, I 
Gol'tsev 1971 B, NW, S F 
Gol'tsev et al. 1975 B D, p 
Haley 1978 B, NP F, D, R, P 
Inukai 1942 NP F, D, R 
Kenyon 1962b B, NE F, G 
King 1964 F, D, R, P 
Klevesal' 1964 NP G, R 
Kosygin 1975 B, NW, S, Ck D 
Kosygin et al. 1975 NP D, G, R, P 
Littlefield 1977 NP P, Mg 
Lowry and Fay, in prep. B 
Lowry and Frost 1981 B F, I 
Lowry et al. 1979 B, SE F, I 
Lowry et al. 1980c B F 
Lowry et al. 1981 Ck F 
McAlister 1981 B F, Fr, P, I, M 
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Index - Spotted Seal, cont. 

Author and year Location Subject 

Naito 1976 B, NP D, R, p 

Naumov and Smirnov 1936 B, NP D 
Newby 1978 B, NP F, D, R 
Nikolaev and Skalkin 1975 NP F 
NPFMC 1979 B, WA, EA F, D, P, I 
Popov 1976 B, NE, NW, s F, D, G, R, p 

Popov and Bukhtiyarov 1975 NP F 
Ridgway and Harrison 1981 B, NP F, D, R, p 

Scheffer 1958 B, NP F, D 
Shaughnessy and Fay 1977 B, NP D, p 

Sleptsov 1943a NP R 
Tikhomirov 1961 B, NP F, D 
Tikhomirov 1964b B, NE, C, SC, SE F, D, p 

Tikhomirov 1966a NP R 
Tikhomirov 1966b NP F, D 
Tikhomirov 1971 B, NP G, R 
U.S. Dep. Commerce 1979 B P, Mg 
u.s. Dep. Commerce 1981 P, Mg 
Vibe 1950 NA D 
Wilke 1954 NP F 
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Index - Ribbon Seal 
(57 references) 

Author and year Location Subject 

•A 

Arsen'ev 1941 NP F 
Bailey and Hendee 1926 B, NE D 
Barabash-Nikiforov 1936 B, \-lA D 
Barabash-Nikiforov 1938b B, H'A D 
Braham and Dahlheim 1981 B, sc, SE D, p 

Braham et al., unpubl. ms. B D 
BLM 1981 B, SE P, Mg 
Burns 1969 B A, G, R 
Burns 1970 B, Ck D 
Burns 1978 B, Ck F, D 
Burns 1981a B, Ck, NP F, D, R, p 
Burns and Fay 1970 B p 

Burns et al. 1981 B D 
Bychkov 1971 B, NW, s p 
Fay 1974 B D 
Fedoseev 1973b B, NE, c, SC, NW D, A~ R, P, Mg 
Fedoseev and Bukhtiyarov 

1972 NP F 
Fedoseev and Shmakova 1976 B p 
Frost and Lowry 1980 B F 
Haley 1978 B, NP F, D, R, p 

Inukai 1942 NP F, D, R 
Kenyon 1958a B, NE D, A 
Kenyon 1960b B D, p 
Kenyon 1962b B, NE F 
Keyes 1968 
King 1964 

Fr 
F, D, R, p 

Klevesal' 1964 NP G, R 
Kosygin 1975 B, NW, S, Ck D 
Littlefield 1977 B, NP P, Mg 
Lowry and Frost 1981 B F, I 
Lowry et al. 1979 B, SE F, I 
Lowry et al. 1980c B F 
McAlister 1981 B F, Fr, P, I, M 
McAlister and Perez 1976 B F, Fr, P, I, M 
Nikolaev and Skalkin 1975 NP F 
NPFMC 1979 B, WA, EA F, D, P, I, Mg 
Popov 1976 B, NE, NW, s F, D, A, G, R, p 
Ridgway and Harrison 1981 B F, D, R, p 
Scammon 1874 B, NP D 
Scheffer 1958 B, NP F, D, R, p 
Shults and Frost 1979 B D 
Shustov 1965a B D, P, Mg 
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Author and year 

Shustov 1965b 
Shustov 1965c 
Shustov 1965d 
Shustov 1965e 
Shustov 1969 
Shustov 1970 
Sleptsov 1943a 
Sleptsov 1949 
Tikhomirov 1961 
Tikhomirov 1964b 
Tikhomirov 1966a 
Tikhomirov 1971 
U.s. Dep. Commerce 
u.s. Dep. Commerce 
Wilke 1954 

Index 

1979 
1981 

- Ribbon Seal, 

Location 

B 
B 
B 
B 
B 
NP 
NP 
NP 
B, NP 
B, NE, C, sc, 
NP 
B, NP 
B 

NP 

cont. 

SE 

Subject 

F 
R 
D, p 

D, R 
A, R 
D 
R 
R 
F, D 
F, D, p 

R 
G, R 
P, Mg 
P, Mg 
F 

\ 
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Index - Ringed Seal 
(78 references) 

Author and year Location Subject 

•I 

Barabash-Nikiforov 1936 B, WA D 
Barabash-Nikiforov 1938b B, WA D 
Braham and Dahlheim 1981 B, SE, sc D, p 

Braham et al. 1977 B D, p 

Braham et al., unpubl. ms. B D 
Burns 1970 B, Ck D 
Burns 1978 B, Ck, NP F, D, R 
Burns and Eley 1978 B, Ck, Bf D, A, G, R 
Burns and Fay 1970 B p 

Burns and Harbo 1972 Bf, Ck D, p 

Burns et al. 1981 B D 
Bychkov 1971 B, NE, m-f, s D, p 

Chapskii 1940 Ck F, D 
Dunbar 1941 NA F 
Dunbar 1949 B, NP F, D 
Fay 1974 B D 
Fedoseev 1965a B, NE, NW D, p 

Fedoseev 1965b NP F 
Fedoseev 1965c NP D, A, R 
Fedoseev 1975 B, NP, Ck D, R 
Fedoseev and Bukhtiyarov 

1972 NP F 
Fedoseev and Nazarenko 1970 B, Ck D, p 

Finley 1978 NA F 
Finley 1979 NA D 
Frost and Lowry 1981b B, NP F, D, R, p 

Frost and Lowry 1981d Bf F, Fr 
Furnell and Oolooyuk 1980 Bf 
Geller 1957 B, NE, NW P, Mg 
Haley 1978 B, NP F, D, R, p 

Inukai 1942 NP F 
Johnson et al. 1966 Ck F, D 
Kenyon 1960a B, sc D 
Kenyon 1960b B D, p 

Kenyon 1962b B, NE F 
Keyes 1968 Fr 
King 1964 F, D, R, p 

Klevesal' 1964 NP G, R 
Kosygin 1975 B, NW, S D 
Littlefield 1977 NP P, Mg 
Lowry and Fay, in prep. B 
Lowry and Frost 1981 B F, I 
Lowry et al. 1978 B F 
Lowry et al. 1980b B, NE, C, Ck F, Fr, D 
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Index - Ringed Seal, cont. 

Author and year Location Subject 

Lowry et al. 1980c B F 
Lowry et al. 1981 Ck F 
Mansfield 1967 NA F, D, R 
McAlister 1981 B F, Fr, P, I, M 
McAlister and Perez 1976 B F, Fr, P, I, M 
HcLaren 1958a NA F, P, G, R 
Nikolaev and Skalkin 1975 NP F 
NPFMC 1979 B, WA, EA F, D, P, I, Mg 
Parsons 1977 Fr, Ph 
Pikharev 1946 NP F 
Popov 1976 B, NE, NW, S F, D, G, R, p 

Ridgway and Harrison 1981 B, NP F, D, R, p 

Scheffer 1958 B, NP F, D, R, p 
Shustov 1970 NP D 
Sleptsov 1943a NP R 
Sleptsov 1949 NP R 
Smith 1973 NA D, A., R, p 

Smith 1976 NA F, Fr 
Smith 1977 Bf F 
Smith 1980 Bf F 
Smith and Hammill 1981 NA F, A, G, R 
Smith and Stirling 1975 Bf D, R 
Smith and Stirling 1978 Bf D, R 
Stenman 1978 NA F, I 
Stirling and McEwan 1975 Ph 
Stirling et al. 1977 Bf D, R 
Tikhomirov 1961 B, NP F, D 
Tikhomirov 1964b B, NE, c, SC, SE F, D, p 

Tikhomirov 1966a NP R 
Tikhomirov 1971 B, NP G, R 
U.S. Dep. Commerce 1979 NP P, Mg 
u.s. Dep. Commerce 1981 P, Mg 
Vibe 1950 NA F, D 
Yurakhno 1972 B, NW, Ck D, p 

Yurakhno and Popov 1976 B, NW D, p 
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Index - Bearded Seal 
(64 references) 

Author and year Location Subject 

Arsen'ev and Panin 1968 NP 
•j 

Bailey and Hendee 1926 B, NE D 
Barabash-Nikiforov 1936 B, WA D 
Barabash-Nikiforov 1938a B, WA D 
Braham and Dahlheim 1981 B, sc, SE D, p 
Braham et al. 1977 B D, p 

Braham et al., unpubl. ms. B D 
Burns 1967 B, Ck F, D, G, R, p 

Burns 1970 B, Ck D, R 
Burns 1978 B, Ck F, D, p 

Burns 1981b B, Ck F, D, p 

Burns and Eley 1978 B, Ck, Bf D, A, G, R 
Burns and Frost 1979 B, Ck 1? 

~ , D, A, G, R, p 

Burns et al. 1981 B D 
Bychkov 1971 B, NE, NW, S D, p 

Chapskii 1938 Ck F, DJ R 
Dunbar 1941 NA F 
Dunbar 1949 B, NP, Ck F, D 
Fay 1974 B D 
Feder and Jewett 1981 B F, I, Fs 
Fedoseev 1973a NP D, G, p 

Fedoseev and Bukhtiyarov 
1972 NP F 

Geller 1957 B, NE P, Mg 
Haley 1978 B, NP F, D, R, p 

Hanna 1923 B, sc D 
Inukai 1942 NP F, D, R 
Johnson et al. 1966 Ck F, D, R 
Kenyon 1960b B D, p 

Kenyon 1962b B, NE F 
Keyes 1968 Fr 
King 1964 F, D, R, p 
Klevesal' 1964 NP G, R 
Kosygin 1966 B, NE F 
Kosygin 1971 B F 
Kosygin and Popov 1972 B, NP p 

Littlefield 1977 B, NP P, Mg 
Lowry and Fay, in prep. B 
Lowry and Frost 1981 B F, I 
Lowry et al. 1979 B, SE F, I 
Lowry et al. 1980a B, NE, c F 
Lowry et al. 1980c B F 
Lowry et al. 1981 Ck F 
Mansfield 1967 NA F, D, R 



571 

Index - Bearded Seal, cont. 

Author and year Location Subject 

McAlister 1981 B F, Fr, P, I, M 
McAlister and Perez 1976 B F, Fr, P, I, M 
McLaren 1958b NE G, R 
Nikolaev and Skalkin 1975 NP F 
NPFMC 1979 B, WA, EA F, D, P, I, Mg 
Pikharev 1941 NP F 
Popov 1976 B, NE, m;r, s F, D, G, R, p 

Ridgway and Harrison 1981 B F, D, R, p 

Scheffer 1958 B, NP F, D 
Sleptsov 1943a NP R 
Smith 1980 NA 
Stirling et al. 1977 Bf D, R 
Tarasevich 1963 F 
Tikhomirov 1961 B, NP F, D 
Tikhomirov 1964b B, NE, c, SC, SE F, D, p 

Tikhomirov 1966a NP R 
Tikhomirov 1971 B, NP G, R 
u.s. Dep. Commerce 1979 B P, Mg 
U.S. Dep. Commerce 1981 P, Hg 
Vibe 1950 NA F, D 
Wilke 1954 NP F 
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Index - Polar Bear 
(27 references) 

Author and year Location Subject 

., 
Bailey and Hendee 1926 B, NE D 
Best 1977 F, Fr 
Best et al. 1981 Fr 
Brooks 1963 B P, Mg 
Eley 1978 B, NE, Ck F, Fr, D 
Fay 1974 B D 
Freeman 1973 NA F 
Furnell and Oolooyuk 1980 Bf F 
Kenyon 1958a B, NE D, A 
Lent fer 1969 B, Ck, Bf D 
Lent fer 1972 B, NE, Ck D 
Lent fer 1973 B, NE, Ck D •; 

Lent fer 
Lent fer 

1974 
1978 

B, 
B, 

Bf, 
Bf, 

Ck 
Ck 

D 
F, D, R, Mg 

i 
I 

Lentfer et al. 1980 
Littlefield 1977 
NOAA 1979 

B, 

B 

Bf, Ck D, A, 
P, Mg 
P, Mg 

R t 
f 
I 
I 

Russell 1975 NA F 
Scott et al. 1959 P, Mg 
Shustov 1969 B A, R 
Smith 1976 NA F, Fr 
Smith 1980 NA, Bf F 
Smith and Stirling 1975 NA, Bf F 
Stirling et al. 1977 NA, Bf D, F 
Stirling and Latour 1978 NA, Bf F 
Stirling and McEwan 1975 NA, Bf F 
Wilson 1976 B, Ck p 

II, 
,:.~ 

J 
'1 
·' 

' · 
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Index - Sea Otter 
(67 references) 

Author and year Location Subject 

AMNWR 1981 B, \-JA, EA D 
Ames and Morejohn 1980 NP 
Antonelis et al. 1981 F 
Arsen'ev and Panin 1968 NP 
Barabash-Nikiforov 1935 B, WA F, D, G 
Barabash-Nikiforov 1938a B, WA F, D 
Beach et al. 1975 B, ~.VA, EA D 
Brooks 1963 B P, Mg 
BLM 1981 B, SE, sc D, p 

Calkins 1978 B, WA, GA, NP F 
Costa 1977 NP F, Fr, Ph 
Day et al. 1978 B, WA, EA D 
Day et al. 1979 B, WA, EA D 
Dayton 1975 B, WA F, D 
Duggins 1980 
Early et al. 1980 

GA 
B, WA 

F 
D, R. 

Ebert 1968 NP F 
Estes 1977 B, WA F, D 
Estes et al. 1978 B, WA F, p 

Estes et al. , in press B, WA, GA, NP F, D 
Eyerdam 1933 B, WA, EA D 
FAO 1978 B D, p 

Gold 1981 B, NP 
Gribkov 1963 B, s D, p 
Hanna 1923 B, sc D 
IUCN 1981 NP F, I, Mg 
Johnson 1976a B, NP P, Mg 
Johnson 1976b NP D, p 

Jones 1965 B, WA D 
Kenyon 1960d B, WA, EA D, p 
Kenyon 1969 B, WA, EA F, Fr 
Kenyon 1978b B, WA, EA, GA F, Fr, D 
Kenyon 1981 B, WA, EA, GA F, FR, D, R 
Kenyon and King 1965 B, WA, EA D, p 
Kenyon and Spencer 1960 B, WA D, p 
Khromovskikh 1971 B, WA D 
Klumov 1956 B D 
Lensink 1960 
Lensink 1962 
Littlefield 1977 
Loughlin et al. 1981 

B, 
B, 
B 
NP 

WA, 
EA 

EA F, D, 
F, R, 
P, Mg 
R 

A, 
p 

p 

Lowry and Pearse 1973 NP F 
Maminov, no date NP D 
Marakov 1965 B, WA F, D, p 
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Index - Sea Otter, cont. 

Author and year Location Subject 

Miller et al. 1975 NP F, Fr •j 

Morrison et al. 1974 Fr, Ph 
Murie 1959 B, SE, WA, EA D 
Myrmin 1975 B, WA F, D 
NOAA 1979 B D, Mg 
Palmisano and Estes 1977 B, WA F 
Ridgway and Harrison 1981 B, NP F, D, R, p 

Roest 1973 NP D, p 

Samuel and Pollock 1981 NP D, p 

Scammon 1874 NP D 
Schneider 1978 B, WA, EA A, R 
Schneider 1981 B D 
Schneider, unpubl. ms. B R 
Schneider and Faro 1975 B, SE D 
Shimek 1977 NP F 
Shitikov 1971 NP F, p 

Shitikov and Luki.n 1971 NP F 
Simenstad et al. 1978 B, WA, EA F, P, Mg 
Sinha et al. 1966 B, WA, EA R 
Stephenson 1977 NP F 
Wilke 1957 B, EA F 
\Hlliams 1938 B, EA F 
VanWagenen et al. 1981 NP F 
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