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Distribution and Abundance 

The Cook Inlet belukha population has been estimated by Klinkhart 

(1966) at 300 to 400. Recent survey conducted in the Inlet to determine 

distribution and abundance have not changed this estimate. Most surveys 

have involved shoreline observations and have not been intensive surveys 

of the open water areas of the Inlet. Accurate counting methods need to 

be developed so that a better population estimate will become available. 

Fay (pers. comm.) feels the Cook Inlet belukha population could be a 

separate stock. A preliminary investigation of comparative crainial 

morphology indicates that the Cook Inlet belukhas may be taxonomically 

distinct from all other populations, perhaps as a consequence of long

term isolation in this area. 

The Cook Inlet belukha population is thought to be resident in the Inlet 

year-round (Fay 1971; Klinkhart 1966; Scheffer 1973). Sighting data 

from 1976-1979 confirm that belukhas are present in all seasons in the 

Inlet. 

Belukhas are seasonally distributed in the different regions of the 

Inlet. They have been sighted in the Upper Inlet primarily in late 

spring and summer. Belukhas are seen throughout the year in the central 
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and lower areas, with heaviest use occurring in the central Inlet area 

(Fig. 13). 

Within the Inlet, numbers appear to fluctuate 8easonally, with the 

greatest number seen in mid to late summer and the fewest in winter. 

Ice conditions may have a strong correlation with winter abundance. In 

a winter of warm temperatures (1978) with little ice cover, belukhas 

were found in the central and lower Inlet. Whereas, in a winter of 

normally colder temperatures (1979) and extensive ice conditions, few 

belukhas were observed. The location to which the belukhas go when and 

if they leave the Inlet in winter has not been determined. No belukhas 

were sighted on an aerial survey in March, 1979 in the neritic waters 

from Chignik Bay on the Alaska Peninsula to the mouth of Cook Inlet to 

the eastern extremity of Prince William Sound. Belukhas have been 

sighted in Yakutat Bay which are presumably from Cook Inlet. 

There is a paucity of information on breeding, calving and feeding 

concentrations of belukhas in Cook Inlet. Breedin6 whales have not been 

observed in the Inlet. Calving areas are not known; however, on aerial 

surveys in 1978 calves were observed at the Beluga River and in Trading 

and Redoubt Bays in mid-July. No calves were seen on the mid-June 

survey. Consequently, it appears that calving begins between mid-June 

and mid-July and may occur at the large river estuaries in the western 

upper Inlet. Calves were also observed in mid-August in the central 

Inlet between Kalgin Island and the Kasilof River and in mid-October in 

Tuxedni Bay. 
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Concentrations were observed in mid-July at the mouth of the Beluga 

River and along the shoreline in Trading Bay, apparently feeding. The 

belukhas appeared to be eating fish caught close in to shore. These 

belukhas were in groups ranging from two to 25 animals. In mid-August a 

group of at least 150 whales was observed on three different days in the 

waters between Kalgin Island and the Kasilof River. The whales remained 

in this general area over at least a 4 day period. The whales were all 

aligned on the same directional heading with lead animals observed to 

break off from the front of the group. This behavior did not result in 

the remainder of the group changing its heading. Consequently, this 

type of large group formation most likely represents a feeding aggregation, 

although no feeding behavior (such as darting after a fish, etc,) or 

food source was directly observed. 

Habitat 

Studies have been conducted on various aspects of the biology of belukha 

whales in several major arctic and subarctic concentration areas, but no 

study directly addressing the problem of habitat requirements has been 

undertaken, The habitat types used by belukhas appear to fall into four 

categories: 1) migration routes, 2) feeding grounds, 3) breeding grounds, 

and 4) calving/ nursery grounds. Food resources may be the critical 

element determining the interrelationship of habitat requirements. The 

habitat requirements vary seasonally and with the age and sex of the 

whale. The seasonal variations are dynamic and introduce difficulties 

in determining simple habitat requirements, 
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Migrations, whether extensive or localized, can be influenced by abiotic 

and biotic factors. Some authors consider ice dynamics to be of primary 

importance, while others contend that availability of food resources 

dominates. Kleinenberg et al. (1964) held that these factors act in 

combination. Ice conditions have a definite impact on the direction and 

timing of movements. Both the pattern of distribution and the abundance 

of whales are dominated by ice (Fay 1974; Fraker 1977). Although migratory 

patterns along the Alaska coast are poorly known, the movements of 

belukhas appear to be related to the movements of smelt, salmon smolts, 

and Arctic cod (Fiscus et al. 1976). Major surface current patterns in 

Cook Inlet would suggest that the most energetically efficient route to 

the upper Inlet would be along the eastern coast, while the route from 

the upper Inlet to the lower would be on the western coast. Seasonal 

distribution in the Inlet suggest that localized movements, most likely 

related to food resources and possibly calving ground areas, are critical 

to sustaining this population. 

Feeding grounds are determined and influenced by both biotic and abiotic 

factors. Concentration of food organisms is probably of major importance 

in determining where belukhas will feed. The biology and behavior of 

the food organisms play a key role in their accessibility to the belukha. 

Ice dynamics affect the presence of food organisms in certain areas as 

well as limit the movements of belukhas. Other abiotic factors, including 

temperature, salinity, depth, sediment characteristics, and tides and 

currents not only affect the distribution of the belukha but the 

distribution of the belukhas' food resources as well. 
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The belukhas' characteristic sUIIDller movement inshore to river estuaries 

appears to be associated with concentrations of fish in these areas 

(K.linkhart 1966; Sergeant 1962; Tarasevich 1960). These whales also 

leave the estuarine areas to feed on pelagic fishes and invertebrates in 

the open sea and among the broken ice (Hay and Mcclung 1976). Belukhas 

also feed along the migration routes on patchy plankton and fish 

concentrations (Kleinenberg et al, 1964), indicating an overlap between 

migration route and feeding ground categories. Large herd formation is 

associated with heavy concentrations of food organisms in small feeding 

areas (Bel'kovich 1960). Fluctuations in food organism numbers, 

periodicity of occurrence, and seasonal inaccessibility cause irregularity 

of food resources for the belukha. This variability has likely resulted 

in selection for the broad feeding spectrum exhibited by these whales. 

There is a lack of information on the belukha's breeding biology. 

Breeding grounds are unknown in Cook Inlet. Due to the apparent timing 

of reproductive events, it is assumed here that breeding may occur along 

the migration route (overlap between categories) as the whales are 

approaching their summer feeding and calving grounds. It is also not 

known whether these whales feed while engaged in breeding activities. 

While river estuaries are thought to be calving grounds, no births have 

been witnessed in these or any other areas. Recent evidence indicates 

that calves may be born outside the estuaries (Fraker 1977) and then 

move into these areas with their mothers (Hay and Mcclung 1976). 

Therefore, these areas might be considered more appropriately as nursery 

grounds. 
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Estuarine areas are important to newborn calves due to the higher 

temperatures which "may lessen the shock of birth and reduce heat loss 

in the first few days until the young animal has acquired some subcutaneous 

fat" (Sergeant 1973). Fraker (1977) also emphasized water temperature 

as the key factor in selection of these areas. He found that at the 

time of their use by large numbers of whales, these river estuaries had 

high temperatures, high turbidities, low salinities and shallow depths. 

All age classes congregate in the estuaries during the calving period. 

Fraker (1977) hypothesized that all age classes benefit from the thermal 

advantages, but that newborn calves would benefit the most from this 

advantage due to their small surface-to-volume ratio and limited .fat 

deposits. Food resources have not been investigated in these areas, so 

it is possible that juvenile and adult whales may be feeding while in 

the calving/nursery grounds. 

There is little information available at present on the seasonal use of 

specific habitat categories for the Cook Inlet population. Localized 

migrations occur throughout the Inlet during the year and may extend 

outside the Inlet into Shelikof Strait or possibly as far away as Yakutat 

Bay in the winter. Since food resources are likely the primary influence 

on localized migrations, the Cook Inlet belukhas are probably feeding in 

most areas where they are found. There are likely to be shifts in food 

items correlated with season and location. If Cook Inlet belukhas are 

breeding in May and or June, this activity is most likely occurring in 

the Upper Inlet. Calving/nursery grounds would be occupied in early to 

mid summer. Based on information from the literature as well as aerial 

survey data, the large river estuaries in the northwest Inlet (from 
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Susitna River to Trading Bay) are probably the primary location for 

these activities. In summary, the Cook Inlet belukhas range widely 

throughout the Inlet making seasonal use of specific habitat areas and 

food resources. 

Population Dynamics 

Mating behavior has not been observed in belukhas. Sexual maturity is 

reached in the female at an age of five years and in the male at about 

eight years (Brodie 1971). Strong pair bonding between any one male and 

female is unlikely, since trios of two adults and a calf are not observed 

(Fraker 1977). This also appears to be the case for the Cook Inlet 

belukhas. Although Vladykov (1946) states that breeding occurs from 

April to June and Doan and Douglas (1953) state that breeding can occur 

later in the summer, the general concensus is that a breeding peak 

occurs in May (Brodie 1971; Doan and Douglas 1953; Vladykov 1946). 

Klinkhart (1966) states that all adult males taken from the Bristol Bay 

population from May to September were in reproductive condition. However, 

a short peak of calving for this population suggested that breeding was 

confined to a relatively short period in May or June. This timing may 

also be found for the Cook Inlet population. 

Belukhas have a three year reproductive cycle (Brodie 1971). The gestation 

period is about 14 months (Sergeant 1962 and 1973). The breeding period 

occurs approximately 2 months prior to the calving period. Assuming 
r 

that breeding occurs in May, Brodie (1971) found that females gave birth 

approximately 14 months later, in late July and early August. Lactation 



lasted for the next 21 months, indicating an almost 2 year period of 

nursing. Reproductive rates have not been calculated for any population. 

However, assuming an average life span of 32 years (Kleinenberg et al. 

1964) with the onset of maturity in the female at 5 years and a 3 year 

period between calving, a female would have an average of nine calves 

over her life span. 

The sex and age structure has not been determined for the Cook Inlet 

population. Males cannot be easily differentiated from females. However, 

color differentiation can be made between juveniles and adults, since 

attainment of white coloration corresponds to sexual maturity. In the 

large concentration observed in August 1978, approximately one of seven 

whales was a juvenile. 

Mortality factors include predation, parasites, diseases, and hunting . . 

The only natural predator of the belukha known to occur in Cook Inlet is 

the killer whale, Orcinus orca. Killer whales are seen only in the 

lower Inlet in summer. Since the belukhas are generally in the central 

and upper Inlet areas during this time, there is probably little loss of 

belukhas to killer whale predation. 

Endoparasites found in the belukha include acanthocephalans, trematodes, 

cestodes and nematodes (Kleinenberg et al. 1964; Klinkhart 1966). Their 

effects on the belukha are unknown. The occurrence of these parasites 

in Cook Inlet belukhas has not been studied. Other diseases are unknown 

in belukha populations. 



Only limited hunting of the Cook Inlet belukhas has taken place since 

the 1950's. Belukhas found near fishing nets and vessels are occasionally 

shot and killed. There are no concrete data on the frequency of occurrence 

of whales killed in this manner, but it is unlikely more than two per 

year. 

Food Habits 

The belukha has a broad feeding spectrum. Their food resources include 

a variety of fishes and various kinds of octopus, squid, crab, shrimp, 

clams, snails, and sand worms (Fay 1971). The maximum size of food 

organisms is limited by the capacity of the esophagus, since food items 

are swallowed whole (Fay 1971; Fraker 1977). Kleinenberg et al. (1964) 

state that belukhas do not feed on deep water organisms. 

Important food organisms of the belukha in Cook Inlet in the summer 

appear to be the osmerids and salmonids. Belukhas caught in Bristol Bay 

and Cook Inlet during the summer were found to contain salmon, smelt, 

flounder, sole, sculpin, shrimp and mussels. Data for the upper Inlet 

are not available. Possible foods for the belukha in the Kachemak Bay 

area are shrimp, crab, halibut, sole, herring and octopus, 

The food of the belukha can be expected to vary seasonally and with 

location. During the spring and summer, the Cook Inlet belukhas probably 

feed on salmon smolts migrating from river estuaries as well as heavy 

concentrations of adult salmon schooling off the river mouths. Throughout 

the summer, belukhas may switch from one salmon species to the next. 

2n1 



King salmon run earliest in the Inlet with reds, pinks, chum and silvers 

following in that order. In the fall-winter season belukhas may eat 

smelt, bottom fishes and invertebrates. In the spring belukhas are found 

near concentrations of smelt. 

Sergeant and Brodie (1969) suggest that productivity of the winter 

environment is critical in determining the adult size of belukhas in 

different regions. They suggest that "Selection has reduced the biomass 

of an individual white whale to that enabling it to maintain its metabolic 

activity on the available food." Further, "there appears to be no gross 

difference in numbers of white whales between trophically suboptimal and 

more suitable environments; the difference is expressed in individual 

biomass." 

The food of the belukha also varies with age and sex. Lactation lasts 

about 2 years in belukha (Brodie 1971; Sergeant 1973). Young of the 

year feed only on milk, while yearlings supplement the milk by feeding 

on capelin, sandlance, shrimp, and small bottom dwelling crustacea 

(Brodie 1971; Kleinenberg et al. 1964; Sergeant 1962). The food of 

subadults is similar to the diet of adult animals. Adult males feed 

primarily on large fish while females prefer food items such as sandlance, 

octopus and particularly Nereis (Kleinberg et al 1964). Fluctuations in 

food organism numbers, periodicity of occurrence, and seasonal inaccessibility 

cause irregularity of food resources for the belukha. This may have 

caused the belukha not only to widen its feeding spectrum but to differentiate 

food habits by age and sex. This differentiation enables the belukha to 

successfully utilize the available food (Kleinenberg et al. 1964). 
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Behavior 

Possible feeding behavior of belukhas has only been observed on two 

occassions during aerial surveys in Cook Inlet. Near shore feeding 

groups appear to consists of small aggregations of belukhas randomly 

aligned with respect to one another. Whales were seen lying at the 

surface facing the shore; individuals pitched forward in the water such 

that only the flukes were visible at the surface and then pitched back 

to the original position. The whales appeared to be operating individually 

in their efforts to catch food. 

Groups of migrating belukhas vary in number and composition. Most 

groups contain a predominance of adults with a few juveniles. Generally 

the animals are closely spaced, although a widely scattered group in 

which all individuals had the same directional heading was observed in 

March 1979. In groups of 10 to 30 animals, all whales do not surface 

simultaneously. Instead, there is usually a wave of three groups: the 

first group surfaces; as it is beginning to submerge, the second group 

surfaces; as this group is beginning to submerge, the third group surfaces; 

this is closely followed by the first group surfacing while the third is 

still at the surface. Calves closely follow their mother's movemants 

and on all occassions were seen to the left rear side of the adult. 



LITERATURE CITED 

Bel'kovich, V. M. 1960. Some 

whale from the aircraft. 

biological observations on 

Zool. Zur. 30:1414-1422. 

the white 

Brodie, P. F. 1971. A reconsideration of aspects of growth, reproduction 

and behavior of the white whale (Delphinapterus leucas), with 

reference to the Cumberland Sound, Baffin Island, population. 

J. Fish. Res. Bd. Can. 28:1309-1318. 

Calkins, D. G. and K. W. Pitcher. 1977. Population Assessment, Ecology 

and Trophic Relationships of Steller Sea Lions in the Gulf of 

Alaska. In Environmental Assessment of the Alaskan Continental 

Shelf, Annual Reports of Principal Investigators for the year 

ending March 1977, Vol. I. Receptors - Mammals. 

1978. Population Assessment, Ecology and Trophic Relationships 

of Steller Sea Lions in the Gulf of Alaska. In Environmental 

Assessment of the Alaskan Continental Shelf, Annual Reports of 

Principal Investigators for the year ending March 1978, Vol. I. 

Receptors - Mammals. 

Doan, K. H., and C. 

of Hudson Bay. 

W. Douglas. 1953. 

Fish. Res. Bd. Can. 

Beluga of the Churchill region 

Bull. 98:27 pp. 

I 

J_ 

204 



Fay, F. H. 1971. Belukha, arctic white whales. In A. Seed (ed.), 

Toothed Whales in the Eastern North Pacific and Arctic Waters, 

Pacific Search, Seattle, Wash., pp. 23-27. 

1974. The role of ice in the ecology of marine mammals in 

the Bering Sea. In D. W. Hood and E. J. Kelley (eds.), Oceanography 

of the Bering Sea, Univ. of Alaska, Inst. of Mar. Sci., Occas. 

Puhl. No. 2, pp. 383-399. 

Fiscus, C. H., H. W. Braham, R. W. Mercer, R. D. Everitt, B. D. Krogman, 

P. D. McGuire, C. E. Peterson, R. M. Sonntag, and D. E. Withrow. 

1976. Seasonal distribution and relative abundance of marine 

mammals in the Gulf of Alaska. Seattle: NOAA, NWAFC, Marine 

Mammal Division. 

Fraker, M.A. 1977. The 1977 whale monitoring program, Mackenzie 

estuary, N.W.T. IOL: F. F. Slaney and Co. Lts., Vancouver, Can. :53 pp. 

Gentry, R. 1970. Social Behavior of the Steller Sea Lion. PhD Thesis. 

U.C. Santa Cruz. Santa Cruz, Calif. 113 pp. 

Hay, K., and R. McClung. 1976. Observations on beluga and narwal 

in the Canadian high arctic, summer 1974. Fish. Res. Bd. Can., 

MRS No. 1358:44 pp. 

Kenyon, K. 1969. The sea otter in the eastern Pacific Ocean. U.S. 

Fish Wildl. Serv. N. A. Fauna No. 68. 352 pp. 



Kleinenberg, S. E., A. V. Yablokov, V. M. Bel'kovich, and M. N. Tarasevich. 

1964. Belukha (Delphinapterus leucas): Monographic investigation 

of the species. Moscow: Science Publisher (Isreal Prog. Sci. 

Transl. 1969). 

Klinkhart, E. G. 1966. The beluga whale in Alaska. Alaska Dept. Fish 

and Game, Juneau. 11 pp. 

Lensink, C. 1960. Status and distribution of sea otters in Alaska. 

J. Mammal. 41(2):172-182. 

1962. The history and status of sea otters in Alaska. 

Unpubl. PhD. Thesis Purdue Univ. 188 pp. 

Pike, G. C., and B. E. Maxwell. 1958. The abundance and distribution of 

the northern sea lion (Ewnetopias jubata) on the coast of British 

Columbia. J. Fish. Res. Bd. Canada. 15:5-17. 

Pitcher, K. W. 1975. Distribution and abundance.of sea otters, 

Steller sea lions, and harbor seals in Prince William Sound, Alaska. 

Alaska Dept. Fish & Game. 56 pp. Proc. Rep. 

Sandegren, F. E. 1970. Breeding and maternal behavior of the Steller 

sea lion (Ewnetopias jubata) in Alaska. MSc. Thesis. Univ. Alaska, 

College, Alaska. 138 pp. 

206 

http:abundance.of


Scheffer, V. B. 1946. Growth and behavior of young sea lions. J. Mamm. 

26:390-392. 

1973. Marine mannnals in the Gulf of Alaska. In D. H. Rosenburg 

(ed.), A Review of the Northern Gulf of Alaska, Univ. of Alaska. 

pp. 1975-207. 

Schneider, K. B. 1976a. Distribution and abundance of Sea otters in 

Southwestern Bristol Bay, Final Report. In Environmental Assessment 

of the Alaskan Continental Shelf, Principal Investigators Reports 

October - December 1976. Vol. I. Receptors (Biota): Marine Mammals; 

Marine Birds; Microbiology, Pa 469-526. U.S. Dept. of Commerce, NOAA. 

Schneider, K. B. 1976b. Assessment of the Distribution and Abundance of 

Sea Otters Along the Kenai Peninsula, Kamishak Bay and the Kodiak 

Archipelago. In Environmental Assessment of the Alaskan Continental 

Shelf, Principal Investigators Reports October - December 1976. 

Vol. I. Receptors (Biota): Marine Mammals; Marine Birds; Microbiology. 

pp. 376-468. U.S. Dept. of Connnerce, NOAA. 

Sergeant~ D. E. 1962. The biology and hunting of beluga or white whales 

in the Canadian arctic. Fish. Res. Bd. Can., Arctic Unit, Gire, 

No. 8, 13 pp. 

_____, and P. F. Brodie. 1969. Body size in white whales (Delphinapterus 

leucas). J. Fish. Res. Bd. Can. 26:2561-2580. 

207 



-----, and P. F. Brodie, 1975. Identity, abundance, and present status 

of populations of white whales, Delphinapterus leucas, in North 

America. J. Fish • . Res. Bd. Can. 32:1047-1054. 

Tarasevich; M. N, 1960, Charact.eristics of white whale migration toward 

the coast, NTIS, 1974. pp. 145-153. 

Vladykov, V. D. 1946. Etudes sur les Mammiferes aquatiques IV. Nourriture 

du Marsouin Blanc ou Beluga, •. du Flueve St.-Laurent. Dept. Pecheries 

Prov. Quebec, Contrib. No. 17, 123 pp. 

208 


	BELUKHA WHALES IN LOWER COOK INLET
	Distribution and Abundance
	Habitat
	Population Dynamics
	Food Habits
	Behavior
	LITERATURE CITED

