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about the numerous investigations of Soviet scientists 

and the recent works published by Japanese zoologists on 

this problem. Hence his data are quite incomplete. More- 

over, in his summary, Schubert does not present any compa-

rative studies on the feeding of whalebone whales in var-

ious areas of the World Ocean, or any generalizations. 

The majority of the works on this subject treat 

only of the qualitative aspect of the feeding. As a rule, 

the lists of the sources of food contain only the main, 

abundant forms. Very little attention was paid to the • 

quantitative aspect'chiefly because of some technical 

difficulties, since the empty stomach of a large whalebone 

whale, fin whale of an average size caught in whaling (l8-19 m 

in the northern hemisphere and 20 - 22 m in the southern) , 

 weighs about one ton, and the stomach filled with food 

weighs sometimes about two tons. The stomach of a blue 

whale weighs still more. Hence the determination of the ' 

weight or volume of the food in the stomach of a whale 

is extremely difficult and complex, especially when working 

on a floating whaling base, where the dressing of a whale 

on a small area simply prevents the scientists from doing 

research of this kind. 

Some other aspects of the feeding of whales also 

were not adequately treated. In particular, Until the present, 

the problem has not yet been solved whether the concentration 

(biomass) or the "density" of the accumulation of food 

organisms (plankton, for instance) may be regarded as 

food, i.e. the food organisms sufficient enough to attract 
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groups of whalebone 	whales (or individual specimens) 	L795.7 

and to enable them to obtain food in the amount which 

would satisfy their need for a 24-hOur period of time. True, 

we made theoretical estimations in this regard back in 

1956 and published them in 1961 (Klumov, 1961). However, 

we still lack the data which would experimentally corroborate 

oui' figures. 

The problem of the 24-hour-long feeding, the orientation 

of the whales . in search for end the discovery of food 

aggregations of zooplankton or other food organisms on vast 

areas of individual regions of the ocean still have to be 

solved. We do not know yet how the whales behave while 

feeding on plankton of the highest concentration. Instrumental-

ly, no dePth has been recorded to which the whalebone 

whales descend while .searching'for food and while feeding. 

Many details on the interrelation in regard to the 

distribution of whales and their feeding grounds have to be 

determined. The problem pertaining to individual hunting 

grounds of whales, their boundaries, size, etc., still 

remains to be specified. In short, in the domain of the . 

study of the feeding of whales, there are many Unsolved 

problems, which are of . great importance not only to the 

scientist, but which are also important from the practical 

viewpoint, as they determine the behavior and distribution 

of these animals within the foraging range. 

In the present article, we do not propose to answer 

all the problems stated above and to fill the gaps present. 

• 
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Our aim is considerably more unpretentious: we want to 

present, on the strength of the material at hand, a summary 

of the material on the food objects of whalebone whales 

for the main whaling areas of the World Ocean and to state 

a few working hypotheses and some considerations in regard 

to individual aspect  of the ecology of their feeding. We 

have come to these considerations not only because of the 

study of some data found in literature, but mainly because 

of the personal observations in recent years.(1951 - 1956) 

in the north-west of the Pacific Ocean. 

In 1951, assisted by the Ministry of Fisheries 

of the USSR and the late P.P. Shirshov, Director of the 

Institute of Oceanology of the Academy of Sciences of the 

USSR, we organized an expedition'for studying the cetaceans. 

For several seasons, this expedition did research in the 

waters near the Kuriles, on the side of the Sea of Okhotsk 

and on the side . of the Pacific Ocean of the Kurile  Range,.  

and in the Bering Sea, first aboard,  the whaling vessel 

"Shkval" (1951) and later aboard the "Krylatka" and "Nerpa" 

trapping schooners of the "DallkitZvertrest t! (at present 

called the Board of the Far-East Whaling Flotillas) assigned 

for this purpose. A.V. Lavrov, N.N. Martynov, and B.M. 

Yefimov, the directors of the trust mentioned above, were 

of great help to us. 

The research workers and laboratory technicians, 

organized in shore detachments, investigated the sea. In 

addition, they observed and gathered biological material 

at shore whaling enterprises located on the Kurile Islands. 



The participants of this expedition, including the present 

writer, collected vast material in regard to the qualita-

tive composition and the feeding of the Far-East cetaceans, 

including the feeding of fin whale and sei whale; to a 

lesser extent, right ("Japanese" ) whale, blue, humpback 

and Minke whales (Klumov, 1956b, 1957, 1958, 1961, 1962). 

The treatment of the material obtained was entrusted to 

Akimushkin (Cephalopoda) and Ye.I. Betesheva (plankton 

and fish). Their work was published as follows: Akimushkin, 

1954, 1955a, 1955b, 1957, etc.; Betesheva, 1954, 1955; Be-

tesheva and Akimushkin, 1955. Yu.A. Filippova and I 	L796.7 

jointly treated the collections pertaining to the feeding 

of Pacific right whales. 

BeSides taking samples on féeding (taken at shore 

whaling enterprises during the dressing of whales by 

I. Akimushkin, Ye. Betesheva, Ye. Buzinov, V. Gerasimov, 

V. Gudkov, G..Derviz, N. Zarenkov, I. Zelenova, Ye. Ivanova, 

L. Kltashtorin, T. Pokrovskaya, N. Sergiyenko, A. Skrtabin, 

V. Sokolov, S. Uspensky, Ye. Chuzhakina, by me personally, 	• 

and others, the behavior of the whales in the sea was ob-
** 

served. Some of these were used while preparing this 

paper. 

A number  of  foreign works on the feeding of whales 

used in this article were translated by T.N. Pokrovskaya. 

I would like to express my deepest gratitude to all 

those persons mentioned above, who facilitated the expedition, 

Verbatim. Used without quotes, the species refered 

to is Pacific right whale. Translator. 

ktr 
"Samples"? "observations"? or "samples and  observations"?  

Translator. 
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collected the material and passed on to me their observations. 

ME9HODS OF SJUDYING THE FEEDING OF WHALES 

The distribution of the source of food for the 

cetaceans during the summer of foraging period, the location 

of places of greatest concentration, i.e. the dislocation of 

foraging fields, are for the most part the factors which 

also determine the distribution of the whales Ina particular 

area. The knowledge of the general law and all the seasànal 

changes affecting the distribution of the animals serving 

as food for whales is  the  decisive factan that cuts down the 

unproductive time wasted in locating the whales and, in the 

end, in raising the efficiency of catches. This is why 

a detailed and thorough study of the feeding of whales 

and the determination of the law in regard to the distribu-

tion of food objects is a very important factor of the 

program on the study of the biology of these animale not 

only from the viewpoint of science, but also mainly' 

from the point of view of commercial practice. 	 • 

The feeding of whales should be studied systemat-

ically and the study could be divided into several stages. 

The first stage  provides for the study of the qualitative 

composition of the whales: the determination of the food 

objects for each species of the whales individually by 

geographical zones or microregions; making lists of all 

the animals which serve as prey for whales and singling out 

the basic, guide forms;  establishment of the differences 



in the collection of prey in regard to various age (or size) 

and sex groups of a particular species of whale; establishment 

of seasonal differenees in the feeding of whales. If the 

material for study has been collected for years, also 

changes in regard to the selection of the most important 

sources of food (especially the guide forms) in regard 

to individual years should be established. 

The animals used as food for whales are usually 

determined from the remains, and sometimes from some small 

• fragments of their bodies. It is important to be able 

not only to identify the species correctly, but also to estab-

lish its size and weight. In this regard, the establishment 

of a standard collection is of great help. For this 

purpose, they preserve not only whole organisms, but also 

the individual parts of the latter, especially the remains 

which are difficult to digest (skeletons of fish and indi-

vidual bones, including otoliths, beaks of squids, etc.), 

which quite frequently are discovered in the stomachs of 

whales. 	 • 

Once the lists of prey are established and the guide 

forms of the animals used as food by individual species 

of whales are known, once the seasonal changes in the 

correlation of these forms are clarified, then the scientist 

will be able to turn to the second stage of his studies Z797.7 

When the stomach and the intestines are dressed 

for taking samples of food, special attention should be paid 
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to the presence of endoparasites; these should be collected 

and preserved for further studies. Other organs of whales, 

tocs,  should be investigated: the heart, lungs, kidnla, liver, 

the uterus in the females, head brains, eyes, etc. The 

presence of helminths should be noted, and so also the 

degree of the infestation - the number of the endoparasites 

of each species in each organism- and they should be fixed. 

.Stage two includes the study of the quantitative 

aspect of the feeding of whales: the weight or volume of 

- the stomach's content and also, if at all possible, the 

number of the animals eaten by the whale (the question is 

about large animals, such as fish, squids, etc.). They 

establish the correlation between individual objects of the 

feeding of whales in regard to volume, weight or quantity 

(in the latter case, the size or weight of the animal is 

a must, as it is impossible to compare one Pacific saury 

with one lancetfish). - The degree of the filling of the 

stomach of whales caught in various areas and during various 

seasons of the year is examined. They also note the number 

of whales with empty stomachs; determine age and sex 

differences in the amount of the food found in the stomach. 

The filling of the stomachs of whales caught during various 

periods of the 24-hour period reveals the whales' activities 

during a 24-hour period and their daily norm, and also their 

seasonal changes. 

In order to determine the 24-hour-long activity 

of a whale, the content of its stomach should be taken 

into consideration and also special observations of the 

• 
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1 
feeding of the whales in the sea, on feeding  grounds,  

saould be made. At the same time instruments can be used 

to  determine the depth of the whales ,  submers 4 on while in 

searc11 of food. P. Scholander (1940) developed a special 

apparatus for this purpose. A similar a)paratus, but of 

a slightly different type (better than that of Scholander 

in regard to its application) was developed in the Laboratory 

of Marine Techniques of the Institute of Oceanology, Academy 

of Sciences, USSR; however, it still has to be tested. 

While observing the whales on their foeding grounds, 

they tag them for further studes to be done later (upon 

the accumulation of material) in regard to the boundaries 

of individual "huntins sections". 

Stace  three  of the  investigations is connected with 

the study of the biolop;y and the source if itself. 

First of all, the boundaries and the peculiarities of prey 

within the foraging area of whales should be established, 

and so also their quantitative distribution, laws of the 

vertical microdivision of the biomass in the water (Klumov, 

1058, 1961); conditions, causes, places and terms for 

the formation of accumulations; laws of seasonal changes 

in the life of the prey, and a number of other problems 

of their biology and behavior. 

1. It is desirable to conduct thoroughly representative 

catches of the zooplankton › , to determine its composition, the 

depth of the distribution of the layer of maximum, and also 

to catch a whale while in the act of feeding, on a,(2iven 

feeding ground, and to compare the correlatren of the composition. 

of the  plankters in regard to the species both in nature and in 

the whale's stomach (Klumov, 1961). 
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While studying the quantitative distribution of . 

zooplankton by detailed observations of the feeding of 

whales on feeding grounds, the scientists determine 

the minimum amount of the biomass which, for whales, 

may be regarded as the "food biomass" (Klumov, 1958, 1961). 

Stage four  makes provisions for the establishment 

of food links between the whales and their food objects, 

the rate at which the latter are eaten by all their pre- 

dators, the degree of the whalebone whales among themselves 

and with other animals which feed on zooplankton, and, 

finally, the establishment of links in regard to the dis-

tribution of the whales and the distribution of their food 

objects during the summer foraging season, and later 

during the entire annual cycle. 

The fifth  and last stage is completely independent 

and at the same time closely related to all the findings 

pertaining to the feeding of the cetaceans. The question 

here is about the experimental works on the physiology and 

reflexology of selbbh and capture of food and on digestion, 

which in our country were not studied because of the lack 

of a technically well-equipped base even in regard to small 

cetaceans (dolphins). 

The data on the rate of the digestability of food 

by the cetaceans, on their 24-hour-long activity and norm, 

and on many other aspects, obtained experimentally by 

means of a series of experinients would be absolutely re-

liable and could help in many ways to solve and clarify a 

number of very important aspects of the biology of the 

cetaceans. 
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The sequence of the enumerated five stages is ge-

nerally preserved while the material is being treated. 

This also holds true in regard to some individual stages 

in research in the field, when it is possible to gather 

the material for all stages of field research mentioned 

above. Such is, in brief, our scheme of a subsequent study 

of the feeding of the cetaceans. 

For years, while doing field research work on 

the study of the cetaceans in the Far East (1951-1956), 

we
* 

were not able to carry out the planned research com- 

pletely, as our work, for reasons beyond our control, was 

interrupted in 1953 -1954. However, the initial stages of 

the planned study of the cetaceans had already been carried 

out and the corresponding material collected. 

The material on the content of whales' stomachs 

was gathered at all coastal observation stations located 

on the Kuriles where all the captured whalebone whales were 

examined and average samples to be treated in laboratories 

were taken. In order to obtain the qualitative characteristics 

of the whales' feeding, the content of the stomachs was either 

weighed or measured volumetrically and later converted into 

weight units, or the food objects were counted, if they 

were large (fish, squids). 

While taking samples of the content of whales' 

stomachs, we deemed it necessary tolstudy their habitat 
17 

as thoroughly as we could. 

"We" refers to the author himself. Translator. 
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We organized this type of work for the first  time 

 in the expedition of 1951. Later the same techniques were 

used in our expeditions that followed, until the study 

of the whales in the Far East was completed in 1956.. For 

years (1951 - 1956), the whole complex of elementary oceano-

logical research (measuring the water temperature, deter-

mining the salinity, the direction and the force of cur-

rents, etc.) was studied by means of special vessels used in 

expeditions, according to standard horizons up to 1,000 m. 

Before the quantitative distribution of the food objects 

of the whalebone whales was studied, for years, we took 

pictures, once or twice, of the plankton in the areas 

where these whales were hunted. The plankton was taken by 

the standard Dzhedy net (gauze No. 38) or an ichtyoplankton 

net (diameter 80 cm., gauze No. 15). In spite of the imper-

fection of the techniques used (Klumov, 1961) and the in-

ability to determine accurately the vertical microdistribu-

tion of the food plankton, i.e. the horizon in which the 

maximum layer of the zooplankton is concentrated (Klumov 9 

 1956b, 1958, 1961), the average data obtained for the layer 

0 - 100 m allowed us to clarify, if even very roughly, the 

comparative distribution of the biomass of the planktOn 

on a large area of the north-west of the Pacific Ocean. This 

research permitted us to determine approximately the distri-

bution of the feeding grounds of whales, to compare the data 

with the seasonal distribution of fin whales and right whales, 

and also to compare the qualitative composition and the 

"Juday plankton net"? Translator. 
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quantitative correlation of individual prey within the whaleîs 

stomachs and on the.feeding grounds. In some cases, these 

comparisons yielded interesting material and enabled us 

to come to interesting conclusions pertaining to the whales 

and their capacity to select food. 

Detailed analyses of the stomach content of whales, 

which were carried out for several years by the mentioned 

expedition,of the Institute of Oceanology of the Academy 

of Sciences of the USSR in the north-west of the Pacific 

Ocean, and also the investigations conducted recently 

by Japanese scientists (Mizue, 1954; Nishimoto, Tozawa 

and Kawakami, 1954; T. Nemoto, 1957, 1959, 1960; etc.) 

have served as a basis for a compilation of most éomplete 

lists of the food objects of whalebone whales inhabiting 

the northern half of the PacifIc Ocean. We lack similar 

data on other important hunting grounds of whales in the 

World Ocean, such as the Antarctic and the northern half 

of the Atlantic Ocean (especially the latter), as nobody 

did there thorough research similar to ours in the northern 

half of the Pacific Ocean. As regards the Antarctic, there 

are the old materials of the Committee Discovery, insignificant 

material published by Japanese scientists, and some published 

by Soviet zoologists (Sallnikov, 1953; Korabeltnikov, 1957). 

In other respects we have at our disposal only individual 

remarks on the feeding of whales and their source of food, 

information scattered in enormous literature on the 

description of the biology of whales and whaling. This 

• 
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sparseness and heterogeneity of the material has affected 

the incompleteness of the lists which we compiled in regard 

to the source of food of whalebone whales found in the 

northern part of the Pacific Ocean, Antarctic and the waters 

adjacent to it, and the Northern Atlantic. 

While compiling the lists, we became confronted 

with the irregular knowledge of the feeding of whales not 

only in regard to geographical areas, but to the species 

ones as well. For instance, the feeding of riet whales 

has scarcely been studied in detail; the feeding of fin 

whales was studied better than that of sei whales; in its 

turn, the feeding of the latter was studied better than 

that of grey whales, etc. This mixed character of the 

degree of.the study of the feeding of whales in regard 

to species and geographical areas impeded greatly the 

comparison and the analysis of the material and caused the 

generalization to be preliminary, since new, more detailed 

data on other, earlier unexplored areas, may greatly change 

the conclusions made in the present paper on the basis 

of the known preservations and collections- 0  

1. The lists of food objects of the whalebone whales 

. are based on the literature of our country at hand and foreign 

literature, and also some  fund  materials of the Institute of 

Oceanology of the Academy of Sciences of the USSR,  Pacifia 

 Institute of Fishing and Oceanography (TINRO) and the All-Union' 

Institute of Marine Fishing and Oceanography (VNIRO), as well 

as observations of individual persons. 	. 
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It should be stressedthat in order to compile /100/ 

lists of the source of food of the Whalebone whales, such 

immense numbers of literary sources and material collections 

as well as observations of individual persons were used that 

practically it is impossible to quote the published or col-

lected works on every food object of each individual species 

of the whalebone whales, as in doing so we would make the 

present work too wearisome. This is why we limit ourselves 

only to a general, far from being complete, list of the 

bibliography used. Only in cases when the problem treats 

of certain pr_ey which might be of a particular interest 

or doubt, the author is mentioned and reference is made to 

his work or observations. 

All the data taken from literature,and also reports 

of individual persons are presented in tables, individually 

for each species of the whalebone whales, in the corresponding 

chapter. 

The prey for whalebone whales is presented in a sy-

stematic order in the tables, along the ascending line, i.e. 

from simpler to rather more complex organisms. Food objects 

•of some whales (fin whales and sei whales, for instance) 

for the northern half of the Pacific Ocean reach quite 

impressive numbers- about forty various animal species the 

majority of which are secondary as the source of food and 

do not play any significant role in regard to whale's feeding, 

as they were taken by the whales accidentally. The whales 

of a local pod inhabiting a certain area of the World Ocean, 
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a certain micro-region, their "hunting ground", have their 

delicious food, found in abundance and typical of this 

area. As a rule, the number of basic food objects is small, 

and even in various areas of the northern half of the 

Pacific Ocean, it varies. This circumstance hampers the 

singling out of basic, guide forms of prey for a certain 

species of whales. Nevertheless, we have made an attempt 

to clarify this problem. This singling out is based upon 

the frequency of the occurrence of the prey in the stomachs 

of the whales and also upon the quantitative evaluation of 

this occurrence. 

FEEDING OF WHALEBONE WHALES 

Right Whales 

Feeding 

Our material on the feeding of the Pacific right 

whales in the northern half of the Pacific Ocean, and also 

the data found in literature on all the right whales in other 

areas were summed up and presented in .detail as an inde-

pendent section on the feeding of the Pacific right whales 

in a special work written in 1958 and published in 1962 (KlUmov, 

1959, 1962). 

Our data indicate that in all places where right 

whales are found, they are noted for their capacity to select 

food. In the northern hemisphere -Northern Atlantic 

and the northern half of the Pacific Ocean-, in their distri-

bution, the right whales are closely connected with the 

planktonic crustaceans of the group.of Calanoida(Table 1.) 
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On the other hand, In the southern hemisphere, in the Ant- - 

arctic waters, the right whales, like all the other whalebone 

whales, feed almost exclusively on Euphausia .  suurba.. , which 

is the most abundant form of zooplankton found in the surface 

layer and is the basis for the life of almost all marine 

animals inhabiting the mentioned area of the World Ocean. 

Their distribution is confined to this Euphasia superba. (-101_7 

As far as other forms of zooplankton discovered in the 

stomachs of right whales of the southern hemisphere are 

concerned, only the larval stage of Munida eregaria (Grimothea) 

was recorded. It is true that during the entire history of 

the whaling of the right whales inhabiting the southern 

hemisphere, only a few stomachs of whales were opened and their 

content studied° 

The main food of right whales (Eubalaena glaicalis  

glacialis  and Balaena mysticetus)  in the Northern Atlantic 

is Calanus finmarchicus  and to a considerably lesser extent 

Thysanoessa inermis  and pteropod mollusks Clione iimacina  and 

Limacina helicina. 

Calanus finmarchicus,  which in the Northern Atlantic 

forms 80.46% of the average-annual biomass (Zenkevich, 1947) 

is distributed primarily in the surface layer, 0 - 25 m, 

and especially in the layer of 0 - 10 m (Bogorov, 1938). 

It does not move vertically, to the extent of being noticed, 

during the summer season (this is characteristic also of 

the mature E. superba  in the Antarctic watersi), and its 

volume in the surface layer remains almost unchanged 

during a 24-hour. period° 

• 
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Table 1 

COMPOSITE TABLE OF FOOD OBJECTS OF RTGHT WHALFS 
k 

(PUBALENA GLACTALIS) IN MAIN WHALING AREAS OF THE WORLD OCEAN 

(According to Klumov, 1962) 

Antarctic and adjacent 

regions: the waters of 

South Africa and Patagonia' 

North Atlantic North of the Pacific Ocean 

Crustaceans 

Grimothea (post - larvae. 
Munida gregaria 

Euphausia  superba  

Calanus finmarchicus 
Thysanoessa inermis 

Calanus plumchrus 
Calanus cristatus 

(Calanus glacialis ) 
(Calanus pacificus) 

Mollusks,  Gastropods  

Clione limacina 

Limacina helicina 

Parathemisto japonica 
Euphausia pàcifica 

e -"Subalena"? Translator. 

kik  In the works of all the authors involved in research previously, this species was called 
"Calanus finmarchicus". 
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Because of their enormous size, the right whales 

do not descend lower than to 15 - 20 m, only seldom 

reaching a depth of 25 m. As a rule, they are found in 

the 0 - 10 m layer where they also find their food. Thus, 

the feeding of the right whales on Calanus  sp. in the 

northern hemisphere may be explained by tINO main reasons: 

(1) the inability of the whales to discover food and to 

capture prey at depths over 20 - 25 m and (2) the abundance 

of prey forming concentrated aggregations with an abundant 

biomass in the upper layer of water. Proceeding from 

these, in our estimation correct positions, it becomes 

evident why Thysanoessa inermis  in the North Atlantic, which 

sometimes forms quite dense accumulations in the northern 

part of this area, is, nevertheless, a very important food 

component of the right whales inhabiting this area. This 

Euphausia  usually inhabits depths of more than 25 m, rising 

to the surface layer only from . time to time, and only 

for a short period of time. Incidentally, it should be noted 

that the average annual biomass of Euphauaia  9 forms in the 

North Atlantic only 5.3% of the total biomass of the 

zooplankton (Zenkevich, 1947). 

The main prey for the right whales in the 	Z-102«.7 

northern half of the Pacific Ocean are also representatives 

of the group Calanoida. To begin with, these are Calanus  
1 

22nmphrus  and C. cristatus.  As regards the feeding of 

1. B..Modnikov (1961) points out that in the north-west 

of the Pacific Ocean, predominant are the following three 

species of Calanus: C. cristatus o  C. plumchrus., and Eucalanus  

bunEill  They are sharply predominant over others and form 87;5% 

of the entire biomass of the zooplankton in the 0 - 50 m layer. 
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the Pacific right whales, we may ascertain the change of 

these main food components, which may be explained by the 

seasonal propagation of the mentioned Calanus sp. and the 

feeding grounds of the whales. During May - June, in 

the south of the Kurile waters, we discover in the stomachs 

of the Pacific right whales basically Calanus cristatus,  

which at the end .of July is replaced by C. plumchrus 

(Table 2). However, with the advent of the whales to  the  

north, along the Kurile Range, C. cristatus,  it seems, 

no longer can serve as food for the Pacific right whales, 

as its accumulations in the waters around the northern 

Kurile and Commander islands still are present.in July; 

later on, in this place, it submerges to greater depths 

as is the case in the area of the southern Kuriles, where 

the surface waters are heated considerably earlier than' 

in the north-west of the Pacific Ocean and the south-west 

part of the Bering Sea. 	This is why C. iunp_222._i_rus substitutes 

C. cristatus as prey for the Pacific right whales in the 

north of the Pacific Ocean approximately one month later 

than in the south- in the waters near the Japan and near 

- the Kuriles. 

There is no doubt that also the Calanus  sp. of 

the group C. finmarchicus  become important food components, 

especially in the north-east of the Pacific Ocean and the 

south-east of the Bering Sea. However, specialists on 

planktonology have not come to one definite conclusion • 

as to the reality of some species of this group, their 

habitat, and the boundaries of their distribution in the 

northern half of the Pacific Ocean. Until now, the 
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question has not been answered whether the Calanus sp. 

inhabiting the Bering Sea and the Sea of Okhotsk belongs 

to the species Calanus finmarchicus  or to the species C. glacialis,  

which was recently identified by V.A. Yashnov (1955). Could 

it not be that both species of Calanus  mentioned above inhabit 

the Bering Sea  and the  Sea of Okhotsk? 

K.A. Brodsky, while quoting in one of his most re-

cent works (1959, p. 1544) Yashnov's statement (the work 

was written in 1955) . that C. glacialis was discovered 

in all seas in the Far East of our country, writes: 

"This has to.be  verified. We assume that even if this species 

should reach the seas in the Far East, it is most probably - 

confined to the north-east of the Bering Sea and to the 

northern parts of the Sea of Okhotsk and the Sea of Japan". 

In his personal report of January 29, 1960, K.A. Brodsky 

wrote: "... all  the  specimens you have sent to me should 

be assigned to C. finmarchicus, and not to C. glacialis.  

Is there C. glacialis in the Far:East? This question .•

should be investigated. However, judging from the data at 

hand, C. glacialis  is restricted in its distribution only 

by the northern part of the Sea of Bering and, perhaps, the 

See of Okhotsk and the Sea of Japan". 

In Brodsky's work published earlier (1957, p. 184), 

ho  presents a map of the distribution of C. finmarchicus  

containing the boundaries of the ares  which, according to him, 

is occupied by the mentioned Calanus sp. from the seas in the 

• 
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Far East. This area, according to K.A. Brodsky, encompasses 

the entire north ,of the Sea of Bering, north of 600  nelat.; 

q10 then, proceeding southward, it sharply decreases and 

occupies only a narrow coastal strip along the Koryak 

coast and the eastern coast of Kamchatka, the Sea of 	(.104J 

Okhotsk, and the northern part of the Sea of Japan (Fig. 1). 

In the waters near the Kuriles, judging from the 

data in this map, C.-finmarchicus is absent, as it is the 

case also in the south-east of the Bering Sea, where dur- 

ing two years (1955 and 1956) we found large aggregations of 

the crustaceans of this group (superspecies, Yashnov, 1955), 

during winter months, as will be stated later. 

1)nc 1. 06 -tacil, painpoc -rpane:inn 	 finniarellicus (3iitnTpnxonana 

n litt.ci,uoNt Klun.n.ctito. CTpolKamit nomnano nartpan.n.nnt. 
(no K. A. lipoacKumy, 1957) 

. Fig. 1.  krea of distribution of abundant Calanus  

finmarchicus  (shaded). Arrows indicate the movement of cold 

currents  (alter K.A. Brodsky, 1957). • 
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V.G. Bogorov and M.Ye. Vinogradov (1960), using 

the research carried out aboard the "Vit'azI" as a basis 

and huppàrting Brodsky's idea that C. finmarchicus  does 

occur only in the coastal areas, present a map on the 

distribution of this Calanus sp. in the waters near the Kuriles, 

recording its presence along almost the entire range, from 

the southern termination of Kamchatka to Boussole Strait 

inclusively. The authors mentioned above state that the 

southern boundary of the.distribution of C. finmarchus  

runs through Boussole Strait and that this species does 

not run beyond that boundary. However, Z. Nakai, noted 

Japanese expert on  plankton (1954),wjites that aggregations 

of C. finmarchicus are.found "...almost everywhere in the 

coastal  waters. of  Japan...". In their work on the plankton 

in the north-west of the Pacific Ocean (spring, 1958), R. 

Marumo, M. Kiota, and  O. Asaoka, Japanese scientists, indicate 

(1960) that C. helzolandicus  occurred oonstantly on a large • 

area east of the  coasts of the northern part of Honshu Island 

and the eastern shores of Hokhaido Island, approximately 

140 to 165°  e.long and 35 to 52° n.lat. in a number sometimes 

exceeding 250 specimens per 1 cu.m. Similar indications about 

the presence of C. finmarchicus and C. helgolandicus  in the 

waters around Japan and the north-west of the Pacific Ocean 

are found in workà of Japanese planktonologists. 

K.A. Brodsky, however, states (oral report) that 	[105 

the Japanese planktonologists definitely committed an error 

in regard to'the classification as C. helpiolandicus  does not 
poikilothermic 

occur in the Pacific Ooean,whileC. finmarchicus is 

and cannOt migrate as far south, to the shores of Japan, 

where the temperature of the water surface during spring and 

4 
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summer, acording to the data of our expedition, Is 17 - 20, 

and even 27 °C. All this area of the Pacific Ocean, according 

to K.A. Brodsky, is inhabited by another form of Calanus, 

namely C. pacificus which in its morphological characters 

is close to C. finmarchicus.. 

V.A. Yashnov (oral report), while agreeing with the 

idea that the south of the northern half of the Pacific 

Ocean is inhabited by C. pacificus,  considers at the same 

time that this species is a vicariate of the North-Atlantic 

C. helgolandicus,  which it resembles in many respects. This 

is why, says V.A. lashnov, the Japanese scientists mistake 

C. pacificus  for C. helgolandicus. As regards the distribution 

boundaries of C. finmarchicus,  V.A. Yashnov quite convincingly 

proves its absence in the northern half of the Pacific Ocean 

and the terminal seas. The actual data gathered in the 

North Atlantic aboard the expedition vessel "Mikhail Lomonosov" 

and treated by V.A. Yashnov reveal that C. finmarchicus 

is a surface, boreal, but by no menas a poikilothermic 

contrary to the abyssal, Arctic (poikilothermic) C. glacialis, 

which is distributed north of the convergence zone. Contrary 

to C. glacialis, C. finmarchicus  is distributed in the zone 

south of the convergence zone, and also in the Gulf Stream 

zone; it also penetrates into the Barents Sea. It is likely 

that it is carried by the currents into the Kara Sea, where 

it dies, apparently, within a very short period of time 

(Yashnov, 1961, Fig. 2, 3). According to Yashnov, C. glacialis, 

an Arctic form widely distributed in the Arctic Sea, found 

•■■ 

• 
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its way to the Pacific Ocean through Bering Strait. Front  

the Bering Sea, this Calanus  sp. spread south only along 

the system of cold currents,which, as is generally known, 

move, on the whole, along the shores of Asia and the 

Kurile-Island-arch. It is namely this circumstance used 

by V.A. Yashnov for explaining the distribution of Calanus  

glacialis  via a comparatively narrow strip along the western 

shores of the Bering Sea, the Sea of Okhotsk, and the northern 

part of the Sea of Japan, and also the Kurile Range, includ-

ing Boussole Strait. Consequently, all the points mentioned 

earlier by scientists'as places where C. finmarchicus  oc-

curred should be assigned to C. glacialis,  and the points 

noted by Japanese planktonologists for C. helgolandicus  

and partly C. finmarchicus  (Nakai, 1954, etc.) should be 

ascribed to the occurrence places of C. pacificus.  The 

latter remark, excepting the data by K.A. Brodsky.and V.A. 

Yashnov, is confirmed also by other investigations, in 

particular, by the investigations and materials collected 

by the "Vittazot and treated by V.G. Bogorov, M.Ye.  •Vinogradov, 

Ye.A. Lubny-Gertsyk, Euld other scientists. 

C. pacificus  is discovered in small numbers up to 

the Aleutian Islands and the southern part of the Bering 

Sea, to which places it is transported by the currents, although 

here it does not live long and, no doubt, does not multiply. 

The penetration of C. finmarchicus  from the North 

Atlantic into the Pacific Ocean, via the basin of the Arctic 

Ocean is impossible, according to V.A. Yashnov, because 

of the natural temperature barrier,.as this form is boreal. 
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Thus, in summing up all the contradictory viewpoints 

in regard to the distribution of the Calanus sp. of the group 

Calanus finmarchicus  in the northern half of the Pacifie 

 Ocean, we should agree with V.A. Yashnov and K.A. Brodsky 

and consider that: 

a) C. finmarchicus  and C. helgolandicus  are ab- 

sent in the waters of the northern half of the Pacifie Ocean; 

h) C. glacialis  inhabits the northern part of the 

Bering Sea and the coastal zones of the Bering Sea, the Sea 

of Okhotsk, - and.the northern part of the Sea of Japan, and 

also a comparatively harrow strip of the Kurile waters 

on  both sides along the.Kurile Range to Boussole Strait 

inclusively, within the zone of cold currents; 

Pile,' 2. l'ac.upoeTpanenue Calanus •finwarchicus 
B CC Bep11011 	 (uo B. A. Yhunony, 1961) 

Fig.20  Distribution
. 
 of Caianus finmarchicus  a.str. 

in North Atlantic (After V.A. Yashnov, 1961). 



0) Cé pacificus inhebits the southern part of the 

northern half of the Pacific Ocean, reaching in its extent 

the north of the Aleutian Islands and the south of the 

Bering Sea, to which places it probably is being carried 

by warm currents, where it, apparently, dies (the termina-

tion of its range of distribution). 

Pue. • Pacupocrpauenue Calanus glacialis n Cenevuoil 
Aroairrnhe. Towitte muuun 	30111,1 Konaeprennum 

, (no B. A. 51wHopy, 1961) 

Fig. 3.  Distribution of Calanus glacialis  in North 

Atlantic. Thin lines indicate convergence zones (according 

to V.A. Yashnov, 1961). 
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Having considered the above-said, we attempted to 

compile a schematic map on the distribution of the mentioned 

Calanus sp. We realise that it is only preliminary and 

should be supplemented and verified (Fig. 4). Nevertheless, 

it may be used as a guide. 

In spite of the specifications made, two questions 

still remain to be clarified: 
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. Fig. 4. Distribution of Calanus glacialis  (1) and 

Calanus pacificus (2) in the northern half of the Taoiric 

• Ocean . (orig.). 
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1. Our observations (Klumov, 1957) indicate that 

the ice which is formed during the winter in the northern 

half of the Sea of Olehotsk, due to an essential annual wind 

condition, is carried out into the Pacific Ocean during the 

spring (April - May, and even in June when the weather 

stays cold for a long period), via the Kurile straits 

Boussole, Vries, and Catherine. Quite frequently, this ice * 

reaches also the Pacific coast of Hokkaido Island along its 

entire extent. Here this ice is joined by the ice formed during 

the winter in Izmena Strait (Kunashir Island) and along 

the northern coast of Hokkaido Island, which also is 

being floated into the Pacific Ocean via Izmona and 

Nemuro straits. 

• During , severe winters, when a powerful ice sheet [108J 

is formed in the Sea of Okhotsk (for instance, in the 

winter of 1955/56), the ice fields and crushed ice were 

carried out in large amounts to the Pacific Ocean via the 
Y 

southern Kurile straits. They were noticed there by the 

crews of the second whaling flotilla in April and May, 1956. 

This crushed ice and ice fields covered sometimes the ocean 

surface some 30 40 miles long and 5 . - 8 miles wide, i.e. 

they occupied an ' ared of 150 - 300 sq. miles; there were 

several similar areas covered with ice sheets in the 

southern waters near the Kuriles. 

The ice which is oarried from the Sea of Okhotsk 

into the oceah chills a narrow local strip of the ocean, 

If even for a short period of time (1.5 - 2 months). It 

is only natural to assume that planktonic, organisms, in- 
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eluding C. glacialis,  may be carried out with ice into the 

Pacific Ocean. However, this species cannot live long in 

the area of the Paeific Ocean, as the environment here 

does not correspond to the ecological requirements of 

this animal. It is difficult to imagine that this cru-

stacean might form large aggregations in this new zone. 

Most probably one might discover here only individual "spots" 

or scanty specimens. 

From the above-said, it is very difficult to solve 

the problem: What is then "Calanus finmarchicus" which 

was extracted by the Japanese scientists from the stomachs 

of two right whales (Pacific right whales) caught in the 

Pacific Ocean  about 200  miles east of the shores of Hokkaido 

Islands, 39 - 410  latitude (Omura, 1957): K.A. Brodsky is, 

most probably, right (oral report) in considering that, 	• 

judging from the place where ,those two whales were caught, 

it must have been Calanus pacificus.  Considering our ob-

servations of the ice carried out from the Sea of Okhotsk 

into the Pacific Ocean, into the zone adjacent to the 

southern Kuriles and Hokkaido Island, and also the possibility 

that C. glacialis  might be carried out with it, we have 

included into our table on the feeding of right whales 

also both Calanus  species mentioned above. However, since 

the feeding of the Pacific right whales on these Calanus sp. 

has documentally not been substantiated, their names in Table I 

appear in brackets, although we personally do not have any 

doubts that during a certain time of the year both these Calanus  

; 

• 

•.* 
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forms serve as prey for the right whales inhabiting the 

northern half of the Pacific Ocean, and form,along with  

C. cristatus  and C. plumcbrus,, the main food of these huge 

animals. 

2. As already mentioned, K.A. Brodsky (1957, 1959) 

does not indicate the presence of C. finmarchIcus or C. 

glacialis for the south-east of the Bering Sea. However, 

while doing research aboard the expedition vessel "Nerpan 

(summer and fall, 1955 and 1956, in the south-east of the 

Bering Sea, in the area located between the islands of the 

Pribylov and Aleutian ranges, about 170 0  w.lon.), we discovered 

in August-October aggregations of Calanus  sp. Upon our 

request, this Calanus sp. was identified by Brodsky as 

C. finmarchicus. 

V.A. Yashnov told us that the material on the plank-

ton from the south-east of the Bering Sea had never been 

studied by Russian and Soviet scientists and that our 

collections of plankton are the first from that most in-

teresting area. 	V.A. Yahsnov also stated that there are no 

reasons whatsoever to doubt the accuracy of the identifica-

tions of this material by K.A. Brodsky. However, he does 

not admit even the thought of the fact that C. finmarchicus  

might have penetrated into the Pacific Ocean and become 

localized only in the south-east of the Bering Sea, forming 

there annual aggregations with the average biomass for 	C109.7 

the 0 - 100 m layer, as we had established it, about 500 



33 

A 
mg/cu.m. 

The fact that  thee aggregations of Calanus  sp. in 

	

11› 	the mentioned area are annual (although subject to annual 

oscillations of the biomass) is corroborated by the fol-

lowing observations. 

At first we mentioned that the right whales possess 

a definite capacity to select their food, preferring in the 

northern hemisphere the Calanoida to all the other food 

objects. Our data indicate (Klumov, 1959, 1962), that, 

in their spread, the (Pacific) right whales are connected 

first of all with the presence of mass aggregations of 

Calanus  sp. (Calanus bristatus, C. plumchrus,  C. glacialis,  

• and C. pacificus).  

Townsend (1936), using the treatment of the log.- 

	

11› 	
hoèrksi.- . of the American'whaling vessels for 1785 - 1913, 

i.e. 128 years, as a basis, has compiled a map of the 

killing of right whales according to months. We have sel-

ected the data on three months (August - October) (Fig. 5). 

Thus, the areas with aggregations of the calanids 

we discovered in the south-east of the Bering Sea are also 

the places where the Pacific right whales have been distributed 

for almost the past two centuries. On the other hand, constant 

observations of right whales near 1700  w.lon. between the 

Aleutian Range and the Pribylov Islands in.fall (August- 

- October) bears witness, no doubt, to the fact that the 

I would like to express my gratitude to K.A. Brodsky 

and V.A. Yashnov for the identification of the material on the 

-en —;.;14.4 calanids and the consultation on the problem regarding- 

the distribution of this interesting group located in the Pacific 

• ()dean. 
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aggregations of the calanids here are formed every year, 

they exist a long time, and are confined to certain places, 
k 

i.e. they are important locally. This mutual corroboration 

makes the facts presented autentic indeed. 

Having considered the abovesaid, Calanus glacialis 

should be included in the list of the food of the Pacific 

right whale as a presumable prey, as we lack the actual substan-

tiation Of this fact. 

While dealing with this toplé, we would like to 

draw the attention of our readers to the conservatism of 

right whales, which, apparently, is common to all the cetaceans. 

As a result of extremely intensified whaling, the 

right whales near the shores of the North-American continent 

were almost completely destroyed back at the end of the past 

century. At the beginning of the twentieth century, the po-

pulation of the right whales practically did not exist. By 

2:( 
It should be stressed that the initial cause of annual 

aggregations of the calanids in the area described are the 

hydrological condltions, whiéh facilitate the annual development 

of the mentioned crustaceans. Apparently, in this zone, between 

the Pribylov and he  Aleutian islands, the chilled water rich 

in biogenic elements rises. The origin of this water is still 

unknown, i.e. we do not know yet whether it comes from the 

Qhukchi Sea or has as its origin natural bottom, rising to the 

surface as a result of a vertical circulation. 

• 
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that time, there might have been some twenty to thirty animals. 

Unprofitable hunting, and then the decree prohibiting 	C111.7 

the killing of these whales (the international agreement 

in 1936) facilitated the preservation of the animals which 

still remained. The population began to increase very slowly. 

At the present time, the population of the Amerièan right 

whales still remains small. Sinoe the enforcement of the 

decree, a few generations came into being. However, the 	 • 

character of their migration, their feeding grounds, judging 

from Townsend's (1935) and Omura's maps (1958), and also 

from the data by Gilmore (1956), have not changed. The 

Itunconditioned reflex of place" (Klumov, 1955) regulates 

as ever thelpehavior and movement of these whales, as seen 

from the actual data (see' Fig. 5, 7). 

According to Gilmore (1956), the wintering grounds of 

the right whales of the American population have become 

reduced. Now they do not reach 20 0  n.lat. in the south, as was 

the case in the nineteenth century. From our point of view, 

however, this fact may be explained by the small number 

of the population. 
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Fig. 5.  Distribution of catches-of Pacific 

right whales ip August, September and October during 128 

years (1785 - 1913). After Townsend (1935), 

The quantitative characteristics of the feeding 

of the right whales of the southern hemisphere and North 

Atlantic are lacking, and no data are found in literature 

on this problem. As regards the right whales of the 

northern half of the Pacific Ocean, the material we collected 

indicates that the maximum volume of food discovered in 

the stomach of a Pacific right whale was 150 1 of C.  plum-

chrus. None of the ten Pacific right whales captured (Klumov, 



1959, 1962) contained a large amount or food, and no 

stomach was filled fully (see Table 2). According to an ap-

proximate estimation, the stomach of a large Pacific right 

whale is so big that it could contain 2 - 3 tons of food• 

at one time. 

rinco.tacc,i C.alanns glacions n paiiono nocronnabix Hari:Ito- . 

• 	 :Ipitiffl whin11x Iowa; r cncrsiôpe 1956 r. 	 i 
i -- meilte l ( s) Ji.'!.et , ; 2 — WOE 20(1 .u.',..e, 1 ---- 1) 10-500 Me/A41 . 

llo aatilliam 'iicilie:ollusti llsicrirryta mcoalin..innut All CCCP (.41111%). Cocra II i 
.1/110  I)) 	A. 	e.'11..iitiniultr , (1. , 

Fig. 6.  Biomass Calanus elacialis  in the area of 

constant observations of the Pacific right whales in October, 

1956. 

1- less than 100 mg/cu.m.; 2- 100-200 mg/c.m.; 

3- 200-500 mecu.m. 

. According to the data of the Expedition of the 

Institute of Oceanology of the Academy Of Sciences of the 

USSR (orig.), Compiled by Yu.A. Filippova. 
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Pnc. 7. Ha6;nonenun SinOlICRIIX KIITOI1  R 1946-1957 rr. 111101ICKIIM 

KIIT06OrtHIAM (1),10TOM (nu Omypa, 1958) 

Fig. 7.  Observations of Pacific right whales in 1946 - 1957 

by Japanese whaling fleet (After Omura, 1958). 

Our estimations indicate (Klumov, 1961) that whales 

of the suborder Mystacoceti, in order to maintain their 

energy balance and to accumulate food reserves for winter, 

require about 35 - 40 g per every kilogram of their live 

wèight for a 24-hour period. Judging from this, .a Pacific 

right whale 16 - 17 m long and wéighing  atout  100 tons 

needs 3 - 4 tons of food. 



distribution, their migratory paths, their biolog eeding, 

39. 

Our material allow - us to establish the age and size 

of the young of the Pacific right whales at the time these 

young turn to independent feeding. 

'A newly-born right whale, including Pacific right 

whale, measures 5 to 6 m in length. During the .first 

six months, it increases its size almost twice. The termina-

tion of the lactation period and change to independent feed-

ing in the northern half of the Pacific Ocean takes place 

in August - SepteMber, at which time the young is six-seven 

months old and 10.5 - 11 m long (Klumov, 1959, 1962). We 

discovered in the stomach of a suckling (captured on July 

22nd, 1955), besides its mother's milk (which formed the 

main bulk of the food), a small amount of Calanus  sp.; 

and in the stomach of another young whale, 11.35 m long 

(of the same generation and captured on August llth, 1955), 

the food usual fqr adult whales (see Table 2). 

HELMIN7H FALNA 

The researcher studying the food of the cetaceans, 

while examining the stomach and intestines of the animal e  

is inevitably faced with the endoparasites of these animals. 

In this connection, we would like to stress once more how 

important it is to collect and . study the helminthofauna of 

the cetaceans: the better we understand the helminthofauna 

of these animals, the more material we get to judge their 
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migration, formation of local pods, etc., and, perhaps, their 

origin, in connection with the study of the phylogeny of 

their parasites. 	 • 

V.A. Dogel , while discussing the importance of the 

helminthofauna of the animals whenever faced with zoogeographical 

problems, wrote that every endoparasite "... characterizes 

much better Certain natilral biotypes than its host. This seems 

to be incredible, but it is so. Indeed, every free organism 

is connected with a specific biotype and blocoenosis with 

a direct live thread itself. Most of the parasites are 

• attached to their biotype, may coexist with it by means 

of two to three live threads, i.e. their intermediate and 

terminal hosts. Hence the attachment of the parasites to the 

definite cembinations of biotic and &biotic conditions should 

gl› 	be more intimate. Like a tag, the parasite indicates in the 

given biotype the presence of a complete complex of animals 

without which its presence in the biotype is unthinkablen 

(Dogel, 1947,  p.487).  

Academician K.I. Skrlabin wrote the following in the 
* * 

foreword to Delamurets book on the helminthofauna of the 

pea mammals: "Generalization of the data on the helminthofauna 

of certain animiils may serve as supplementary material for 

solving the problem about the distribution on the globe of cor-

responding groups of hosts, while the study of parasitic worms 

of strictly endemic, relic animals allows us, in some cases, 

Transliterated from Russian. •Tmnslator. • 
S.L. DelaMure. Transliterated from Russian. Translator. 
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to clarify the origin of the mentioned hosts" (Delamure, 1955, 

p. 3). These words of Academician K 01. Skrtabin and Professor-

V.A. Dogel help us to understand better the role of a detailed 

study of the helminthofauna of each individual whale. Incidental-' 

ly, it should be noted here that the helminthofauna of the ce-

taceans in the World Ocean  bas  been studied quite inadequately 

and quite unevenly both in regard to the species and 

geographical regions. In particular, the helminths of the 

cetaceans of the North Atlantic seem to have been studied 

least of all. The data on the helminthology of the sea mammals 

compiled by S.L.,Delamure (1955) is the only one in the 

world literature and it facilitates, undoubtedly, the work 

of the zoologiats studying the pinnipeds and cetaceans. 

However, almOst ten years have elapsed since, and this list is, 

to  sonie  degree, Obsolete, although it has not lost its 

significance. Moreover, we need now the data on the hel-

minthology of the cetaceans in regard to individual geographical 

(natural) microrpgions. This is very important. This 

approach will enable us to discover new interesting laws. 

Without a detailed study of the helminthology of the 

cetaceans and pinnipeds for individual geographical microregions, 

it is impossible to determine the distribution of the 

helminths and their hosts, the entire progress of the development 

of causations and causes of their origin in regard to the 

helminthofaunas of marine animals of individual provinces. 

While solving the problems raised, we cannot study 

the helminthology of individual species of the cetaceans 

(or pinnipeds) independently  front  a.thorough researck 
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of the biology and ecology of the whales themselves and the 

conditions of the microregions in which they are found. 

It is important and mandatory to study not the species as 

. such, but every individual specimen, under concrete condi-

tions of its habitat. We also must know the developmental 

cycles of the helminths of marine mammals, if only the 

abundant ones, typical of a given area. This detailed 

study is the next stage of the  common work of the 

helminthologists and zoologists studying marine mammals. 

To study the helminthofauna of the cetaceans, we 

invited helminthologist A.S. Skriabin to take part in our 

expedition. He collected vast material; he personally car-

ried out 254 almost complete helminthological investigations 

of large whales, including nine Pacific right whales (ten 

were captured, in accordance with a special perMission) 

(Klumov, 1959, 1962). A.S. Skrtabin generalized all the 

collected material and presented it in the form of a 

dissertation, - a compendium on the helminths of marine 

mammals of the northern part of the Pacific Ocean (Skrfabin, 

1956, 1958, etc.). 

While examining the internal organs of the Pacific right 

whales (lungs, heart, liver, kidneys, stomach, intestines, 

the urino-genital system, etc.), A.S. Skriabin did not 

discover any endoparasites in three whales (out of nine). 

One whale (No. 6, Table 2) was a suckling; its stomach con-

tained milk and some Calanus sp. This young was at the 

stage when it would switch to independent feeding. Cestode 

Tetrabothrius  ruudi  was detected in two whales (No. 4 and 7), 

and the Acanthocephale Bolbosoma nipponicum,  not detected yet 
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by anybody in right whales; was discovered in four whales * 

(No.No. 5 9  7, 8 and 9, see Table 2). A.S. Skrlabin hes 
ù 

noted a rather weak infestation 	of the Pacific right whales 

inhabiting . the northern half of the Pacific Ocean (Skrtabin, 

1958, 1959). 

In his article, Omura (1957) notes that, in spite 

of a thorough investigation of two Pacific right whales 

caught in the Pacific Ocean by Japanese whaling vessels 

and studied by the scientists of the Japan Whaling Institute 

and also the scientists of the Faculty of Medicine of the 	L7114...7 

Tokyo University, no endoparasites were discovered (see 

Table 2). Thus, these data also corroborate the idea 

that the Pacific right whales are not heavily infested by 

helminths.  In  this connection, we would like to express a 

hypothesis, which seems to have some grounds. 

Most of the helminths (if not all) make their way into 

the body of whales via intermediate hosts, i.e. animals 

which serve as food for whales. When We compare the number 

of the food objects of whalebone whales with the number of 

endoparasites diacovered in them, we may assume that the 

greater the variety of the food of a given whale, the more 

helminths it has. For instance, the right whales of the 

northern half of the Pacific Ocean are known to have 6 food 

objects and 3 .  species  of endoparasites; the corresponding 

figures for blue whales are 15 and 6, for sei whales 38 and 

13,and for fin whales, 40 and -150 

Pacific right whales possess a finely developed capacity 

of selecting their food, and they prefer the Calanoida to all 

other groups of the zooplankton. This restriction in regard 

on the part of these parasites"? .Translator. 
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to the aspect of food and, apparently, the weak infestation 

of intermediate hosts, i.e. the Calanoida, is the basic 

reason for the extremely weak infestation of the right whales 

by these parasites. 

For the blue whales, we discovered 15 food objects, 

i.eo considerably more than  for. the  right whales, altheugh 

some of these objects are not constant. The number of 

helminths in the blue whales, compared with those discovered 

in the Pacific right whales, is also somewhat greater. Un-
1 

fortunately, we were not able to separate our data on the 

food objects of the se i whales, as we had at our disposal 

only two species of whales.. Presented here is.the information 

on the soi  Whales (Balaenoptera borealis)  and Brydets whales, 

while the number of the helminths is given only for the sei 

whales of the northern half of the Pacific Ocean. Having 

considered the aforesaid, we may maintain that the number 

of the prey of the sel  Whales is smaller than that of the 

fin whales, apparently, 25 - 30 species. Consequently, 

in summing up, we obtain two series rising parallel to one 

another, which also allow us to assume that the more varied 

the food of the whalebone whales, the more food objects used 

by them, the greater the var:iety of the helminths in them. 

The comparative data on the helminthofauna of the 

right whales of the genus Eubalaena  are represented 

as follows: 	• 

1. Reference to the author himself. Translator. 
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Antarctic and adjacent  

waters  

AA 	 AAA 
Offmogaster sp. 	 Tetrabothrius ruudi 

A 	 AAA 
Priapocephalus grandis 

	

	 Bolbosoma nipponicum 
kînl 

Tetrabothrius àffinis 	 Bolbosoma turbinella 

The data on the'helminthofauna of the right whales of 

this genus in the Arctic Ocean are lacking. 

A comparison of the helminthofaunas of the right whales 

of the northern half of the Pacific Ocean and of the southern 

heMisphere reveals that they lack common species of helminths. 

This is natural, of course, as the populations mentioned do 

not communiCate with one another and do not winter in the 

areas of tropic waters where their geographical ranges are  

overlapping, as is the case in other whalebone whales. Moreover, 

the rlght whales of the southern hemisphere and the northern 

part of the  Pacific Ocean do not.share common food objects. 

As may be seen from:Pable 1, the former whales feed almost L115_7 

exclusively on E. superba, while the Pacific right whales 

live almost exclusively on the Calanus  sp. At the same time 

We cannot but admit thatHthe right whales inhabiting the 

Antarctic and the waters of the northern half of the Pacifi9 

Ocean, on the same grounds, along with other whalebone whales, - 

communicating with these . and feeding, to some degree, on the 

saMe prey (especially the right whales of the southern hemisphere), 

cOuld have almost the complete set of the helminths 

A /S.L. Transliterated. Translator/ Delamure's data 

1955) 
AA /H. Translator/ Matthews' data (1938) 

AAA Skrlabin's data, obtained during our expedition. 

North of the  

Pacific Ocean 
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characteristic of these species. Besides the reasons already 

stated which explain the lessPr infestation of the right 

whales by these.parasites, we should point to the smell 

number (density) of the population of the right whales and 

lack of large aggregations. Observations have revealed 

that the right whales occur for the most part in pairs 

or groups of 3 - 5 specimens at a considerably large distance 

from one another. It is also possible . that some physiological 

peculiarities of the right whales ("internal medium") 

also may be factors preventing the spread of a number of 

helminths and hampering their normal existence and propagation. 

When  we compare the helminthofauna of the Pacific right 
lk 

whale and Greenland whale 	(Eubalaena glacialis sieboldi  and 

Balaena mysticetus,  respectively), we also do not discover 

a common species of the endoparasites (Table 3). This 

indicates the dissociation of the geographical ranges of 

these two species of right whales, although their feeding, 

no doubt, is more *like . 	that of the Pacific right whales 

and other whalebone whales inhabiting temperate and subarctic 

waters of the Pacific Ocean. 

1. It belongs, apparently, to the Atlantic population. 
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Table 3 

HELMINTHOFAUNAS OF GREENLAND WHALE AND PACIFIC 

II› 	 RIGHT WHATF,  

Greenland whale Pacific right whale 

Lecithodesmus goliath 
AkA 

Ogmogaster plicatus 

Phyllobothrium delphini 

Crassicauda crassicauda 
Akk 

Bolbosoma balaena 

Ak 
Tetrabothrius ruudi 

ktr 
Bolbosoma nipponicum 

A 
Bolbosoma turbinella 

• 

After Delamure  (1955); data on the helminthofauna 

of Greenland whale in regard to its entire geographical range; 

however, we think that the helminths were discovered in the 

whales belonging to the North-Atlantic population. . 

AA 
Data of our expedition (Skrtabin, 1959).

•  trAk After Tomilin (1957). 
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CONCLUSION 

1. Right whales inhabiting the World Ocean reveal 

everywhere that they are capable of selecting food, regardless 

of their habitat. In each area they inhabit, their'food 

is limited to a small numbei,  of food objects. In the northern 

hemisphere, the chief source of the food of the right 

whales are representatives of the group of the Calanoida; in 

the North Atlantic, this is chiefly Calanus finmarchicus, 

and in the .northern half of the Padific Ocean, Calanus plumchrus  

and Calanus cristatus.  In the southern hemisphere, on the • 

other hand, in the'Arctic waters, the main food of the right 

whales form the representatives of the group of the Euphausiacea, 

primarily Eüphasia superba.  The actual material studied allows 

us to consider the right whales as the typical atenophagous 

animals with a very small variety of foods. Right whales 

feed only on the representatives of the'plankton which form 

large  aggregations in the surface waters of the ocean. 

2. Narrow specialization of right whales could . evolve 
were stable 

only if the conditions for feeding/-presençe of constant•abundant 

aggregations of zooplankton, with the biomass playing a very 

important role; there is no doubt that the "density" of these 

aggregations was the most important factor. It seems then 

that 'these two . factors - stability of the food reserves and 	• 

formation of mass aggregations of zooplankton inthe upper 

layers of water- were decisive in affecting the evôlution 

and development of a number of trophio adaptations in right -

whales: formation of disproportionately large'head (more than 
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30% of the body length), enormous mouth, a perfect  balcon 

 sieve with long whalebone plates (up to 2.6 m), dense and 

soft fringe (35 - 40 cm long), and other adaptive devices which 

facilitate.the capturing of an enormous volume of food. 

To locate aggregations of food plankton of a re-

quired concentration in vast areas of the ocean, whalebone 

whales, including right whales, possess one more extremely 

important capacity; they are equipped with a perfect sound-

detector by means of which they search for food and waste 

very little time (Klumov, 1957, 1961) .. There is no other 

explanation as to how these huge animals whose 24-chour-long 

need for food is extremely great can exist. 

3. Investigations aimed at the clarification of 

the quantitative aspect of right whales did not yield 

positive results, as the maximum volume of food recorded 

inthese whales reached only 150 1 (whale, No. 4, Table 2). 

However, calculations (Klumov, 1961) allowed us to come to 

the conclusion that during a period of 24 hours whalebone 

whales require 35 - 40 g food per 1 kg of their body weight. 

Thus, adult whale weighing 100 t or somewhat more should consume 

3 - 4 t of zooplankton during a 24-hour period. 

4. Geographical variability in the feeding of right • 

whales the Calanoida in the northern hemisphere and Euphausiacea 

in the southern) -  complote  resemblance in their morphological 

characters and, in particular, their baleen sieve (Klumov, 

1959, 1962) and other trophic adaptations acquired in their 	• 

evolutionary process- allow.us to.state the following hypothesis. 

• 
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Right whales, having originated somewhere in the 

northern hemisphere, perhaps in the northern half of the 

11› 

	

	Pacific Ocean, began to spread after a certain evolutionary 

stage was complete and they had adapted themselves completely 

to feeding on fine planktônic organisms which concentrated 

in upper water layers. It seems that the distribution of right 

whales (we are talking,about the genus Eubalaena)  took 

place during the Quaternary period. At the time of the 

maximum glaciation, the right whales penetrated into the 

South Arctic Ocean; during the interglacial warm time, , 

they passed from the Pacific Ocean to the North-Atlantic 

waters via the Antarctic Ocean. Thus, thei.r isolation was 

not prolonged, and hence the isolated populations, separated 

by enormous areas, did not produce any sharp, well discern- 

.> 	
rble morphological differences (Klumov, 1962). This 

seems to be the only logical explanation why the right whales 

inhabiting the southern hemisphere, the North Atlantic Ocean, 

and the northern half of the Pacific Ocean hardly differ from one 

another in any morphological characters, and only slightly 

so in regard to their biology. 

Under the new conditions, in the Antarctic Ocean, 	C.117_7 

in which aggregations of fine planktonic organisms were-lacking in 

the surface layer, the  right whales were forced to turn 

to feeding on rather larger animals (Eup..hausia superba) 

which formed mass and quite dense concentrations in surface 

waters. Their baleen sieves, however, remained unchanged, 

since these whales have not yet lived long enough under 

new conditions, in order to devèlop some newHadaptive char- 

• acters. It is also possible that earlier the right whales 
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inhabiting the southern hemisphere fed at first on planktonic 

animals which were finer than now (representatives of the 

group Calanoida), which later might have been displaced by 

the contemporaneous form of the zooplankton in the Antarctic 
1 

waters, i.e. E. superba • This is the more 	probable as 

even now the Calanoida form quite large arr,gregations in 

the aforesaid waters (Naumov, 1959); however, these 

aggregations are confined only to depths more than 25 m and 

therefore are inaccessible to the right whales. The lack 

of the Calanoida in the surface waters may be explained not 

only by their displacement by a more massive and active 

form, but also by the fact that here they do not find conditions 

suitable for their existence. 

5. Distribution of right whales in the areas of 

their summer stay (feeding grounds) is closely connected 

with the distribution of the aggregations of their food 

objects (feeding grounds). In the southern hemisphere, the •, 

distribution of the right whales is connected with the di-

stribution of E. superba,  and in the northern hemisphere, 

with the Calanoida; in the North Atlantic, with C. finmar-

chicus, and in the northern half of the Pacific Ocean, 

1. Taylorts well-known principle (Geptner jTrans-

literated from Russian. Translator/, 1936) according to 

which the more primitive forms are pushed aside or displaced 

by more progressive, more specialized and young forms of 

intruders, which are introduced or originate in the territory 

under investigation., 

• 
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first of all, with C. plumchrus and C. cristntus, and also 

with C. glecialis. 

6. The chief rivals of the  right whales in the 

southern hemisphere are all the whalebone whales there, 
A 	 A 

some seals (crab-eating seal , Weddells seal , and, to a 
A 

lesser degree, Ross' seal ), all the species of penguins 

and other marine birds inhabiting that region, and also 

a few marine pelagic fishes and animals of the Arctic waters 

which feed almost exclusively on Euphausia superbe.  However, 

the rivalry between the animals feeding on the above 

crustacean is not too pronounced because of the abundance 

of E. superbe.  A very large portion of the zooplankton 

remains unused. We estimated (Klumov, 1954) that within 

the area that surrounds Antarctica and located south of 

60 0  s.lat., the whales, seals, marine birds and fishes eat 

up during the season of the development of the plankton here 

slightly more than 200  min. t of zooplankton (almost exclusively 

E. superbe); all the remaining mass of the zooplankton - 

about five billion t- remains unused. 

The main rivals of the right whales in the northern 

hemisphere are: the sel  whales which gladly feed on the 

Calanoida, and a large group of marine birds feeding on 

plankton, such as Oceanodrema  furcate  and O. leucorrhoe, 

Pulmarus glacialis, Puffinus griseus  and P. tenuirostrls,  

partly Rissa tridactyle,  and some others; less important 

are the feeders on the Calanoida. The pelagic fishes running 

in schools (such as herrinçe, Pacific saury, some salmonids, 

etc!. Moreover, pelagic squids, especially 2,111211.21 

sloanei-pacificus  and Loligo opalescens in the Pacific 

Literal  translation.  Translator. 



Ocean ;  too, are rivals of the right whales, although to a 

lesser degree, if compared with the animals listed above. 
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While evaluating the degree of the rivalry of the 	C118 J.-  

right whales in regard to food, it should be noted that 

their population is so small in the northern hemisphere 

that one cannot speak about any competition. Moreover, 

not all the Mentioned animals feeding on small forms of the 

zooplankton of the surface waters form numerous populations. 

For instance, the salmonids-of the northern half of the 

Pacific Ocean and the Clupeidae at present are subject to great 

reduction because of •the numerous catches on the part of the 

Japanese fishermen. B.M. Mednikov has estimated (1961) that 

all the populations of the salmonids in the northern half of 

the Pacific Ocean use during the entire year only 5% of the 

total volume of the zooplankton in this vast area. During 

the years of expansive development, the greater part of 

the zooplankton here remains, it seems, unused. Thus, the 

increase in the competition for food on the part of the 

right whales may take place only during the years when the 

zooplankton, and, in particular, the Calanoida develop poorly. 	• 

These data, we believe, allow us to.understand 

the causes of the development of the stenophagous state in 

the right whales and also the development of the conditions 

under which, during the evolutionary process, the sharply 

expressed selective capacity of these whales was formed. 

6. Having considered also the resemblance in regard 

to the feeding of the right whales and some already mentioned 

• marine planktophagOus birds, we would note that these 

birds, under conditions of the northern half of the Pacific 

• .0cean, may serve as guides to the aggregations of food 
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plankton, and hence to the regions in which the (Pacific) 

right whales might be encountered. 

7. Detailed presentation of the food links of the 

right whales is far from being completely developed e as 

many details pertaining to the feeding of the prey for these 

whales have yet to be clarified. And this is namely the 

field where supplementary and thorough research should begfn. 

Comparative data on the food links of the whales with the 

basic animals used as their,source of food are given in Fig. à 

(for the northern hemisphere) and in Fig. 9 (for the southern 

hemisphere). These figures indicate that the food relation 

of all Whalebone whales in the Antarctic waters is confined 

to the Euphausiidae, as they are the simplest. These 

relations are somewhat more complex in the subpolar and the 

antiboreal regions of the southern hemisphere, and they 

become more complex still in the northern hemisphere, since 

there, the analogue of E. superba, which forms aggregations 

of the denseness as does the mentioned 'crustacean in the 	• 

southern hemisphere, is lacking. 

Fig. 8 and 9 indicate that the food links of the 

right whales are, perhaps, the simulest, because of the 

distinct capacity of these animals to select their food. 

8. The point of origin of the whalebone whales, in 

particular, the Minke Whales, is considered to be the waters 

of the North Atlantic, as fossil remains of large cetaceans 

have been known only from North Africa (Romer e .1939). The 

waters of the North Atlantic are also considered to be the 

cradle of the.development of most of the Pinnipedia, in 
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particular, the Phocidae (Boetticher, 1934; Scheffer, 1958). 

It seems, however, that there was yet another hearth 

where the marine mammals originated; it was located in the 

northern waters of the Pacific Ocean. And tbere is no 

uranimous agreement on the part of the scientists on the 

place of origin of the Otariidae. Some scientists (Botticher, 

1934; Geptner, 1936; Scheffer, 1958) consider that it is 

possible to imagine that these seals originated and spread 

in the waters of the Antarctic Ocean; others (Romer, for 

instance, 1939) are completely in favour of the northern  • 

half of the Pacific OCean. Kellog has shown that the 

primitive ancestor of the eared-seals Allodesmus kernensis  L-1202 

was also distributed in the Lower Miocene near the coasts of 

what is now known as California. In the structure of its 

skeleton, in spite of the peculiarities, this species shares 

many similar features with the contemporaneous eared-seals, 

i.e. sea-lion (Eumetopias), sea-lions (Zalophus), the 

southern fur seals (Eumetopias), and even walrus (Odobaenus). 

In our opinion, the second viewpoint is more accur-

ate as, first of all, almost all the knewn fossil remains 

of the ancestors of the Otariidae have been discovered along 

the coast of the Pacific Ocean and, secondly, it is the 

northern half of .the Paclfic Ocean namely where we find the 

largest 'number of . endemic, including relic forms which in-

dicate that in this area there was, beyond any doubt, a 

large and important center of origin and the -primary location 

of the spread of a large. group of the most diverse animals, 

the representatives of both the terreàtrial and the 
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marine faunas. Suffice it to say that Beringia was the 

main centre of origin and spread of Arctic animals "... 

which produced the main bulk of the inhabitants of 

the mainlands" (Tugarinov, 1929, p. 679). V.G. Geptner 

(1936, p. 383) also speaks about the presence "... of a 

strong centre where various forms (of animals. S.K.) originated 

in the area of Beringia, whence they moved gradually southward." 

Steller's sea cow, for instance, originated undoubtedly 

in the north of the Pacific Ocean; so did the ribbon seal 

(Histriophoca fasciata)  of the family of true seals and 

the Kamchatka beaver (or sea otter),- these wonderful 

endemic animals of the mentioned waters; a whole group of 

dolphins (Phocoenides, Lissodelphis, etc.) endemic of 

this region; and, finally, grey whales (which, by the way, 

resemble closely the right whales), which, although in the 

ancient times they inhabited the North Atlantic, were of 

undoubted Pacific origin. 

We are entitled to regard all the right whales 

as the animals which originated in the Antarctic. Among 

the Pinnipedia, the analogue to the Greenland whale is 

the walrus. Having considered the present distribution, 

paleontological data, and other material (the geology of 

land, the history of the evolution), we may assume that the 

walrus and the Greenland whale originated in the basin of 

the Arctic Ocean, most probably in the waters close to 

Verbatim. The suffix "ia" is used similar to the 

the formation . of countries - Bulgaria, Yugoslavia -, etc. - and 

large territories- Siberia, for instance. Translator. 
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the northern Pacific Ocean, or perhaps even in the latter. 

This is the more probable since the walruses, as has been . 

established by paleontologists (Romer, 1939), evolved from 

old forms (Proroamarus), which were very close to the . 

eared-seals, and the latter had their ancestor (Allodesmus  

kernensis)  in the Pacific Ocean, near California. The eared-

-seals which originated in the north of the Pacific Ocean 

from where they spread into the southern hemisphere, should 

be regarded as the analogues of the right whales of the 

genus Eubalaena.  The Pinnipedià mentioned above and the 

'right whales penetrated'into the southern hemisphere at 

various times. However, they could have moved along the same 

paths. 

The aforesaid facts and analogues, as well as the 

paleontological finds of the remains of the ancestors of 

the whalebone whales in the deposits along the coast of 

California by Morrie° and described by Kellogg (1931), and 

a number of other data (in particular, the structure and the 

adaptation of the baleen sieve to the feeding on the Calanoida) 

allow us to consider that the right whales of the genus 

Eubalaena originated in the waters of the northern half of the 

Pacific Ocean. One of the bases for this assumption is.the 

data on the analysis of the helminthofauna of the right whales in 

the northern half of the Pacific Ocean and the southern hemisphere. 

If we compare the helminthofauna of the right whales Z7212 

of various populations, we note that at present they lack 

contact in regard to one another.  As  already noted (see Tabl. 

4 and 5), a comparisàn of the helminthofaunas of Eubalaena 
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glacialis australis  and Eubalaena glacialis sieboldii, and 

also a comparison of the helminthofaunaà of Balaena mysticetus  

and Eubalaena glacialis sieboldii  (unfortunately, the data 

on the composition of the helminthofauna of the right whales 

of the North Atlantic are lacking) corroborate this hypothesis, 

as these whales do not share even a single species of the 

endoparasites. Moreover, the infestation of the right 

whales by these parasites is very insignificant). 

It is possible that while being either sterile 

or possessing originally a small series of endoparasites, 

the right whales of the genus Eubalaena penetrated the waters 

of the Antarctic Ocean, having came from the northern 

half of the Pacific Ocean (the initial area of their di-

stribution). It seems that this penetration may be confined 

to the period of the first mass glaciation, i.e. to the re- 

latively not too distant past. Once in the southern hemisphere, 

these whales (if they were not sterile) "lost" here, apparently, 

all their endoparasites, as the latter might have not found 

the conditions necessary for their development (intermediate 

hosts), and the number of these newcomers was so insignificant 

(at least during the ff_rst time of their penetration to these 

areas) that the infestation might have disappeared. Later the 

right whales of the southern waters acquired a small number 

of helminths which are characteristic of the Antarctic waters 
2:r 

(see p. 114 ), which also were distributed among other whalebone 

A 
In the original. Translator. • 
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whales here. In the first instance, we might mention 

Priapocephalus  grandis  and Tetrabothrius affinis; the 

origin of the former is'undoubtedly connected with the Antarctic 

Ocean. The third endoparasite discovered in them is Ogmogaster  

sp. (apparently, O. plicatus). It originated in the North 

Atlantic whence it was carried via the Antarctic waters in the 

rorquals (this will be stated below, in the chapter on the 

analysis of the material on the blue whales), 

Moreover, it is very important to note that the 

Australian right whales (Eubalaena glacialis australis) were fouhd 

to contain the commensal nématode Odontobius ceti (Roussel de 

Vauzeme„ 1834, after Delamure, 1955) .on the baleen plates; . 

it is undoubtedly of Antarctic origin, and it is quite widely 

distributed among the whalebone whales in the southern Arctic 

1 waters and discoverod here in the blue whales and fin whales. 

What is of special interest, however, is the fact that this 

nematodo is not present in the right whales (Eubalaena glacialis  

sieboldii)  of the northern half  of 'the  Pacific Ocean. , 

1. 
• 	We believe that it is possible to predict fairly 

accurately that this nematode will also be discovered in 

humpback whales,  soi  whales, and lesser rorquals, if these 

whales of the.Antarctic waters are thoroughly checked. The 

lack of reports of this nematode in the aforesaid whales is, 

We believe, due to the insufficiently thorough investigations 

of their baleen apparatus on the part of the zoologists and 

helminthologists while collecting the biological data under 

field conditions. . 

TV 
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Odontobius ceti  was discovered by our expedition (Skriabin e _1959) 

in the north-west of the Pacific Ocean in the blue whales 

and the fin whales of the Asiatic population. A.S. Skrtabin 

has examined the baleen plates of five fin whales and five 

blue whales and discovered the mentioned nematode in both 

species of whales in 100% of the cases "... in a great number". 

He also examined thoroughly the baleen apparatus of nine 

(Pacific) iight whales and did not discover O.  cati in 

any of them. This cenfirms that the distribution of the 

right whales of the genus Eubalaena went from the north 

, of the Pacific Ocean te the southern hemisphere, while the 

route of the blue whales and fin whales, an the other hand, 

was from the southern hemisphere to the Pacific Ocean. This 

question will be treated later,. in the corresponding chapters 

of this work. 

BLUE WHATES 

Feedinp.  

Before Woild War II, the blue whales were the 

main object of whaling in the Antarctic Ocean, and they 

formed about 90% of the world catch (Table 4). After 

World War 11, the nuMber of the animals killed has sharply 

dropped, while in other regions of the World Ocean it has 

• remained, on the average, at the same level as it was before 

the war (Table 5). 



northern half 
of Pacific 	Total 
Ocean 

1929 

1930 

1931 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

1940 

■ ••• 

11••• 

89 

162 

294 

225 

56 

30 

28 

63 

• 
Table  4 

Catches of Blue Whales According to Individual 

Regions of the World Ocean Before World War II (individual animals) 

Year 

Southern. hemisphere 	 Northern hemisnhere  

Antarctic ec South 
Georgia 

South Africa 
South America, 
Australia 

Arctic & North Atl. 

_ 12847 

17898 

•29410 

6488 

18891 

17349 

16500 

17731 

14304 

14923 

14081 

,11480  

63 	 14352 

41 	 15035 

15 	 14152 

51 	 11560 

25 

10 

31 

57 

15 

26 

1 

k The sharp decrease in whaling is due to the conjuncture of the world market- the drop in price 

for blubber because of the vest amount,of the latter obtained in previous years. 
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/ The study of the biology of the blue whales, including 

their feeding, was. quite intensive in the pre-war years, 

and, in spite of the sharp decrease in catches, it was 

extremely intensive after the war. This is why the feeding 

habits of the blue whales and the quantitative composition 

of their food have been much better studied than those 

of the right whales. 	 • 

Table 6 shows a list of the food objects of the 

blue whales by the basic whaling regions of the World 

Ocean. Our information on the feeding of the blue whales 

is most incomplete  for  the North Atlantic, for which the 

studies to this effect were conducted in the nineteenth 

century and.at  the beginning of this century, and then 

only in passing, and not as a special subject. Recently, 

no observations of any kind.were conducted in regard to 

the study of the.feeding of the blue whales, and no information 

on them was published, although it has been known that A. 

Jonsgard, the Norwegian scientist, studied the whalebone 

whales, including also blue whales which were taken in the 

North Atlantic, mainly near the coasts of NorWay (Jonsgard, 1955). 

The data on the feeding of the blue whales occurring 

near the Pacific coast of South America, and also near the 

Atlantic coast of Brazil, although individual catches of 

these whales take place every year in the regions just 

mentioned, are lacking completely. 

The'feeding of the blue whales of the Antarctic 	271242 

waters and the northern half of the Pacific Ocean has been 

studied as well, it seems, and quite thoroughly. 



1 Southern hemisphere 

Year 	i Antarctic & South 
Georgia 

South Africa, 
South Amer- . 
ica, Austral-
ia 

Northern  henlisphere 

Arctic  &  North 
Atlantic 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

7625 

6182 

7048 

5130 

3870 

2697 

2176 

1614 

1512 

1690 

1192 

1239 

1744 

18 

71 

122 

140 

207 

142 

1f-30 

143 

125 

149 
A 

se 

92 

6313 

7278 

5436 

4218 

3009 

,10 

1987 

1750 

1995 

1442 
A 

1334 

1987 

59 

59 

106 

169 

193 

94 

164 

214 

109 

175 

95 

9 

151 

Total 

/13-2 

northern 
half of 
Pacific 
Ocean 

79 

54 

53 

T5 

 15 

13 . 

 9 

11 

5 

6 

MO. 

• 	• 
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Table 6 

Recent Catches of Blue Whales in Individual  Renions  

of the World Ocean (individual animals) 

A Data incomplete 
fA Data lacking 

Table 4 and Table 5 are compiled from the following sources: Norsk Hvalfangst - tidende 1951 - 

1961,  International  Whaling Statistics, vol. I - XXXIX, K. Schubert (1955) et al. 



North Atlantic Northern half of the Pacific 
Ocean 

Crustacea 

Grimothea .(post - larvae Munida 
gregaria) 
Parathemisto gaudichaudi 
Euthemisto 
Euphausia superba 
E. vallentini 
E. crystallorophias 
E. recurva 
E. lucens 
Thysanoessa macrura 
Nyctiphanes 2fricanus 

Mollusca Cephalopodà  

Onychoteuthis banksii 

Pisces 

Paralepis coatsi 
P. coregonoides 
Myctophum sp. 
Harpodontidae (gen. sp.) . 

 Nototheniidae (gen. sp.) 

Crustacea 

Calanus sp. 
Calamls plumchrus 
Themisto sp. 
Nematoscelis difficilis 
Euphausia pacifica 
Thysanoessa inermis 
T. lonFlpes 
T. raschii 
T. spinifera 

Mollusca Gastr000da 

Clione limacina 
Limacina helicina 

Cephalopoda  

Ommatostrephes sloanei-pacifi 
CUS 

Pisces 

Sardinops saF&ax melanos-
ticta 
Mallotus villosus socialis 
Ammodytes h. hexapterus 

Crustacea• 

Temora longlcornis 
.Mysis oculata 
Themisto libellula 
T. abyssorum 
Thysanoessa inermis 
T. longicaudata " 
Meganyctiphanes noryegica 

Mollusca Gastropoda  

Clione limacina 
Limacina helicina 

Table 6  

Composite Table of Food Objects of Blue Whales (Balaenoptera musculus) 

in Main Whaling Regions of  the rorld Ocean 

66 

Antarctic and adjacent waters 
(South Africa, Patagonia, etc.) 
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The main and almost exclusive food of the blue. 

whales in the Antarctic is considered-'and justly so-

Euphausia superba,  the accumulations of which in the An-

arctic Ocean are enormous. Marr (1956) has shown that 

E. superba becomes concentrated.in  the waters located 

south of the line of the Atlantic convergence, directly 
o 

adjacent to the mainland (Fig. 10), ethin 63 - 65 s. lat., 

and only in the western part of the Atlantic sector of the 

Antarctic Ocean its concentrations exceed the boundaries 

of the mentioned latitude, stretching north in this relat-

ively small area (10 to, 600  wolong.) to 52 o s.lat. 

To a lesaer extent, the blue whales of the Antarctic 

region feed, besides on E. superba, also on Thysanoessa  

macrura,  E. vallentini,  and E. crystallorophias,  and on 

one cephalopod mollusk, Onychoteuthià banskii.  The feeding 

of the blue whales on this squid is - sporadïe 	_ and 

it is irregular, being rather a deviation. 

Unfortunately, it is impossible to arrange the 

food objects of the blue whales (see Table 6) in the 

AntarCtic and adjacent waters accordlng to local herds, 

as this would require the initial data on the food or-

ganisms. It is quite probable that E. superba may not be 

the primary source of food for the blue whales of sOme 

local herds of the Antarctic population, and in the regions 

where it does not forM large accumulations (see .  Fig. 10), 

• 
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it may be replaced by some other Euphausia organisms . 

411 	This remark is especially true in'regard to the local 

herds which have their summer feeding grounds north of the 

Antarctic convergence, south of which are found aggregations 

of E. sulDerba (see Fig. 10). Our studies of the feeding 

of the sperm whales which belong to various herds of the 

Asiatic population (north-west of the Pacific Ocean) in 

whlch a difference in regard to their prey was established 

(Klumov, 1959) allow us to form such a hypothesis. 

This hypothesis is corroborated even to a large extent 

, by an interesting work by T. Ichihara (1961), a Japanese 

scientist, in which he has described a local Kerguelen 

herd of blue,whales which form part of the Antarctic popula-

tion. These whales fed exclusively on E. vallentini  and 

stayed in the area around Kergeulen Island (48 °50 1  s.lat. 
o 

and 68 30? - 70 045? w.long.). 

The prey indicated in the left column of Table 6 

were discovered in the stomachs of the blue whales taken 

in the waters adjacent to South Georgia (Parathemisto gau-

dichaudi, Grimothea, etc.), towards the shores of South 

Africa (Euphausia lucens, E. recurva, Nyctiphanes  afri- 

canus, etc.), South America (Patagonia), and in other 

regons; they all were discovered in small amounts. 

A 
For instance, we know (Nemoto, 1959) that in the • 

region between 80 and 1400  w.long., and also between 40 
o 

and 60 e.long. (in Antarctic sectors  I and 1/1), quantitatively 

Thysanoessa macrura  was more numerous than .E. superba not only • 

in the ocean, but also in the stomachs of the whalebone whales. 

•. .- .... • • 
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• 
As regards fIsh, which soMetimes were discovered 

in the stomachs of the blue whales of the Antarctic herds 

(a few specimens in each), they were captured by the whales, 

according to the unanimous agreement of scientists, when 

these animals were 'swallowing the zooplankton; hence they 

cannot be regarded as the common food of whales. 

• 

• 
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Puc. 10. Pacupwleneune Euphausia superba 6oace 20 ..u.0 jjiiiiioii,  n none — mapre. 
nOKB3B110 KOJIIIrleCTBO DK3BMIIJIBp0B  lia  01111 BOB EIJIBIIKTOIIHOrl cerNoil Rname -rpom 1 AI 

1  — 0  2 — 100 3 xa; 3 — 100-1000 31S3. 4 —  1000--10  000 T1;le. 3K3.: .5 — 10 ThIC. — 100 TUC. 91(3. 
— revemist;  11  — Cpe .aflCe notioxemie rpaniukhz narconux /11,1013 AJIT1 (j)eBp1:111R; ill — 	 1111TRIIKTII• 

■iecKoil xonnepretittitil. (no MaPPY. . 1066) 
. 	 . 

Fig. 10.  Distribution of Euphausia  

superba (more than 20 mm long) in January - March. 

Figures indicate the nUmber of specimens per catch 

using planktônic net, 1 m in diameter.  

1- 0; . 2- 100 specimens; 3- 100-1,00 specimens;, 

4- 1,000-10,000 specimens; 5- 10,000 - 100,000'specimens. 

I- currents; II- average boUndary position of pack ice 

for FebruarY; III- line of Antarctic convergence. (After 

Marr, 1956. • 



71 

Thus, at  présent,  we may name ten species of 

crustaceans as tre prey for all the Antarctic herds of the 

blue whales; seven species of these belong to the Euphausla  

group, one species of cephalopod mollusks of the group 

of squids, and five species of fish; all in all, sixteen 

species belonging to three classes. However, only a few 

of the mentioned animals may be reF,arded as basic source 

of food. First of all, it is E. superba; to a lesser de-. 

gree, tb is T. macrura,  E. vallentini,  and E. crystallo-

phias,-all being Euphausia species. The remaining animals 

, are not as important as the ones just mentioned. Consequently, 

the blue whales which in the summer inhabit the Antarctic 

Ocean and the waters adjacent to it are capable of selecting 

their food; the latter, as will be shown below, being 

traced also in other whales and in other regions of 

the World Ocean. 

A very important question is how to establish the 

reasons for the formation  of the aggregations of ford plankton, 

in particular, E. superba. 

Back in 1951, while investigating the distribution 

of the whales and their feeding grounds in t he waters around 

the Kuriles (north-west of the Pacific Ocean), we established 

that the basic accumulations of food plankton visited by 

the whales are located in the regions where there is a rise 

of water from below and, consequently, the enrichment of 

the surface layers in biogenic elements (Klumov, 1952). 

Later, during the expeditions of 1955 and 1956 (Klumov e  
re 

1956, 1957), we we able to confirm this hypothesis and- and 

this is important- to record the constant accumulation 
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of zooplankton in the waters around the Kuriles in one and 

the same places where the water rose from below, and 

where the shifts in space were insignificant in individual 
1 

years, due to changes in hydrometeorological conditions o 

Somewhat later, Uda, a Japanese scientist, quite 

• independently, came to the same conclusion (1954). He 

peinted out that "the boundaries between the rise of cold 

abyssal waters, cyclonic eddies and warm water which 

form cyclonic tongues of cold and warm currents,  correspond  

to the centers of the regions With  the  most favpurable conditions 

for whaling. This is possible in a zone rich in food for 

whales, i.e. euphausids, copepods, squids, sardines, 

anchovy, etc., which aggregate near the boundary of water 
2 

masses, i.e.—the convergence of currents" . 

1. The rise of the water from below is due to 

various reasons: geostrophic phenomena, the divergence of 

currents which is cennected with the activities of atmo-

spheric cyclones, the relief, of the bottom which causes 

the local vertical circulation of water. All these 

are also present in the waters around the Kurileso 

2. This seems te be erroneous: the rise of *water 

• from below and the enrichment of the surface water in bio-

genic elements causing an accumulation of prey for whales 

take place in the divergence Zones, and not in the con-

vergence zones, where the opposite phenomenen is observed. 
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M. Uda Points out thnt "... the principles of the 

formation of regions for whaling in the Antarctic Ocean... 

may be similar to those found in the waters around Japan...". 

Uda and Nasu (1956) continued the study of the 

Problem pertaining to the effect of fronts and cyclones 

on the accumulation of plankton in some regions of the 

north-west of the Pacific Ocean and the relations of these 

accumulations to the distribution of whales. In their 

work, the authors have come to the conclusion thatl"... 

the main regions of whaling are located at the fronts of 

cold and mixed water bodies... with abundant plankton..." 

and that the catches of the whales increas ... during 

the days following the passing of cyclones...". 

K. Nasu published in 1957 yet another work on the 

same subject, on the region of the Bering Sea and the waters 

around the Aleutians. He states that "...favourable con-

ditions for Ivaling originate in the waters adjacent to 

the convergence  line as the line which divides the cur-

rents (apparently, the divergence.-S.K.), where plankton 

is abundant". He further states: "Large accumulation... 

zoopinnkton... is due to the rise of the abyssal waters 

loaded with lare amounts of nutritive salts". 

Thus, the regularity we stated (Klumov, 1952) 	L71227 

was confirmed bs both the data of our  expeditions (Klu-

mov, 1956, 1957) and the work of the Japanese scientists 

(Uda, 1954; Uda and Nasu, 1956; Nasu, 1957). Now we may 

state with confidence that the basic causes for the formation 

of the fePding grounds of whales, accumulation of their 

food plankton ill strictly definite places, their relative 

constancy in re- ,:ard to the terms and places of development 

and formation, as well as the relation with the whales in 

the northern part of the Pacific Ocean, and, apparently, in 
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other regions of the World Ocean are the hydrometeorological 

conditions, i.e. the water t.emperature, frontal lines, di-

vergences of currents, rise of abyssal waters, atmospheric 

cyclones, etc. The biological factors, too, should be added 

to the aforesaid abiotic ones, i.e. the enrichment of the 

surface waters in biogenic elements and nutritive salts 

causes a spectacular development (blooming) of the diatoms, 

which serve as the basic food for the planktonic crustaceans, 

the accumulations of which, in turn, attract "their" 

consumers: squids, fish, marine birds, pnd whalebone 

whales. All these processes and phenomena are interrelated 

in time and space. They were formed into one system 

during the development of the environment and the 

animals which inhabited it. It seems that there is a whole 

series of chiefly biological aspects, which were not mentioned 

above, which form part of this complicated and quite diversified 

complex of factôrs which influenced the formation of the 

accumulations of zooplankton, their density, places and terms 

of formation, etc. For instance, the intensity of the 

propagation of individual species, which varies greatly 

annually, the consumption, which also may vary considerably 

both in regard to terms and amounts (even within one and the 

same season, not to mention the comparative consumption during 

various years), and a number of other factors which complicate 

even more and hamper the clarification of all the varied 

aspects of the mentioned phenomenon as a whole. 

In 1961, K.V. Beklemishev wrote an article on this 

same problem. He proposed a hYpothesis which explains the 

formation of the aggregations of E. superba in the surface• 



waters of the Antarctic  diver gence  by the rising of a warm 

intermediate layer as a result of the action of atmospheric 

cyclones. When this layer iS raised, the euphausiids in it, 

accordinb to the author, are brought up to the surface. 

We believe that the reasons for the accumulations 

of the euphausiids are not as simple. In reality, this 

-)rocess is much more complex than a purely mechanical 

lifting of such active and rapidly moving forms as E. su-

perba.  K.V. Beklemishev (1961) considers that during the 

period of rapid growth (hence also intensive feeding), 

the furcilias, or older stages of this crustacean, brought 

up to the surface layers of water, find themselves in 

extremely unfavourable conditions for feeding, because, 

according to Beklemishev (1961, p. 124), "... the atmospheric 

cyclone Ases the waters that form a 'polynial in the 

diatom "blooming" and facilitates the rise of the euphausiids 

in the middle of the polynia... (underlining is ours. -S.K.). 

The diameter of such a polynia, according to Beklemishev, 

tt ... may be of the ma gnitude of 500 km...". Consequently, 

the crustaceans which are carried to the surface in the 

middle of such a polynia are in advance confined to a rapid 

death from starvation, as they would need much time to get to 

the margin of the polynia, where they would find food and 

be able to satisfy their vital needs° 

if( 
Russian term; it is used to indicate a space of 

open water in the midst of ice. Translator. 
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We may speak about It wIth confidence, as Ponomarevals 

data (1963) indicate that the euphausiids, once joined in 

large a e greations, always feed intensively on the diatoms. 

They switch to feeding on the animals (Copepoda) only when L-1287 

they are spread and do not find abundant plankton. This 

also is substantiated by Yaumovts data (1962), who during 

the Third Arctic Expedition aboard the "Obi" in 1958 collected 

in the zone of the Antarctic divergence a great many 

samples of the euphausilds (of thèse, about 300 specimens 

of E. superba  were examined). The stomachs of these 

euphausiids were studied in the Tnstitute of Oceanology 

by V. Zernova. It was found that E. superba  which forms 

the aggrePDations in the surface zone feed very intensively 

(it could not be otherwisel) and that, on the whole, they 

feed primarily on the diatoms, and only to some degree 

on the tintinoids. 

Consequently, there can be no question about any 

ipolynial in the diatomic "blooming" (Beklemishev, 1961), 

as this contradicts the reality. we do not doubt that 

the transportation of the euphausiids to a zone in which 

food is absent at a radius of 250 km, during the period 

of their rapid growth and feeding, is biologically 

ine7pedient, and, in regard to the existence of the 

species, even harmful. And if it is so, a similar 

phenomenon cannot exist in nature. 

On the whole, this problem seems to have been 

studied inadequately. Constant accumulations of food 

plankton in the same places and approximately during 

the same times, the interrelation between these 
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accumulations and feeding on them by  the  whales and other 

animals do not speak of incidental coincidences but of a 

long evolutionary process which has led to the adaptation 

of the organisms to the seasonal phenomena of their envir-

onment. Academician I.P. Pavlov spoke about it (1938, 

p. 652): the nervous processes "... cause a more advanced 

adaptation of the animal's organism to its surrounding 

conditions, or, in other terms, a complete equilibrium 

of the organism, as a system, to the external medium, i.e. 

they provide the existence of the organism". And further: 

"As a system, the organism of an animal exists in the 

nature which surrounds it only because of a ceasless equil-

ibrium of this system with the external environment..." 

(p. 710). ,  This "equilibrium" consists of numerous factors, 

of numerous, most diverse elements, small and minute de-

tails of both the external medium and the internal impUlses 

of the organism. The clarification of all these details 

and the determination of the causes for the development 

of the noted regularity have yet to be discovered. 

In the North Atlantic (see Table 6), we have 

seven species of crustaceans and two species of mollusks 

which serve as food for the blue whales. Among the cru-

staceans, three species belong to the euphausiids, two 

to the amphipods, one species to the copepods, and one 

to the mysids. Both mollusks belong to the gastropods 

inhabiting a layer of water and sometimes forming large 

aggregations. 

The main prey for the blue whales in the North 

Atlantic is justly considered Thysanoessa inermis,  
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followed in importance by Wiec'an yctiphanes norveL,ica. 

Other animals are not as important; they are found in the 

stomachs of the blue whales of the North Atlantic only 

seldom and then in small numbers. We do not find in 

literature any information regarding the feeding of the 

blue whales in the North Atlantic on schools of fish 

and squids. It is quite probable that the fish and squids 

are not at all the prey for the blue whales of the 

mentioned region. However, it also is possible that, in 

exceptional cases, when there are no euphausiids, the 

blue whales might from time to time feed on fish, such as 

caplin or herring, and squids (Illex illecebrosus,  for 

instance).which form large awmegations. The lack of C129J 

these animals in our lists (see Table 6) may be explained 

simply by the incomplete'knowledge of the feeding of these 

whales in the mentioned regions. 

When we analyse the data we collected, we may state 

that the blue whales of the Northern Atlantic also are 

capable of selecting food as they do in the Antarctic 

Ocean. The basic source of food for the blue whales here are, 

undoubtedly, the euphausiids. 

The (3eneral list of the food objects of the blue 

whales inhabiting the northern half of the Pacific Ocean 

includes fifteen species of animals, i.e. only one species 

less than for the Antarctic Ocean. Nine out of fifteen 

species belong to the crustaceans (six of these belong to 

the euphausiids); three species belong to mollusks: two 

to brachiopods,which also are among the prey for the 

whales of the North Atlantic, and one species belongs to 
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cephalopod mollusks (pelagic squid which sometimes forms 

enormous rapid-moving schools). The remaining three species 

of prey belong to the fIsh: two of these are of a school 

type, nelagic, while the third species is sand ell, leading 

a benthonic way of life, and which also forms large 

aggregations. Not all of these animals are as important 

to the feeding of the whales. The main food, as already 

noted for the two preceeding regions, consists of the 

euphausiids, the most important being Euphausia pacifica, 

Nematoscelis difficilis, Thysanoessn inermis,  T. longipes,  

and, in some regions, also T. raschii.  All the other 

animals listed in Table 6, which were discovered by 

various soientists in the stomachs of the blue whales, 

are captured by these whales very seldom, either accidental-

ly, while feeding on the euphausiids, or due to necessity, 

when no usual food is found. 

As may be seen, the capacity,  of the blue whales 

to select the euphausiids may be traced quite distinctly 

also in the northern half of the Pacific Ocean. Our data 

coincide with the findinc,,s of Japanese scientists. T. 

Nemoto (1957) points out in his work on the feeding of the 

whales in the northern part of the Pacific Ocean (primarily 

the whales captured in the waters around the Aleutians) 

that among the 426 stomachs of the blue whales he examined, 

228 were empty, 196 contained only the euphausiids, and 

2 contained both the euphausiids and the Calanus  spp. T. Ne-

moto did not discover any other food in the stomachs of 

the blue whales. 
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On August 28, 1955, a large (17.8 m long) (Paci-

fic) right whale was captured in the Sea of Okhotsk, in 

the area adjacent to Paramushiro Island, in the area of 

the fourth Kurile strait; in its stomach, only Calanus 

plumchrus (Klumov, 1962) was discovered. On the sanie 

 day, and in the same geographical location, but a few 

hours later, another whaling vessel captured a blue 

whale; its stomach contained a clot of food consisting of 

Euphausia  pacifies,  exclusively. It may be maintained that 

this whale fed at a depth of more than 50 m and did not 

rise to the upper layers of water where Cnlanus spp. 

were abundant, as may be judged from the stomach of the 

whale captured in that area. This blue whale, while 

rising to the surface for breathing and diving, went 

on two occasions through accumulations of the Calanus  sp., 

without touching it. This, undoubtedly, indicates why 

those crustaceans were not found in its stomach. This 

fact once more confirms that the blue whales •can select 

the eupbausiids and that they are not rivals either 

of right whales or sei whales, as will be seen later. 

During June and July, 1957, according to the oral LT397 

report of N.N. Martynov, the Commander of the Second Far 

East Whaling Flotilla, the blue whales were present 

constantly in the waters around the Kuriles, on the 

Pacific Ocean side, in one and the same strictly delimited 

region, at the traverse of Rasshua and Shiashkotan islands. 

The whaling vessels of the aforesaid flotilla captured 

more than forty blue whales in that area during a very 

short period of time. When their stomachs were examined, 
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A 
it was found that they contained a "large tkapshakt", 

1 
i.e. the euphausiids. End of July - beginning August , 

the blue whales were no longer seen in the mentioned 

area. 

Proceeding from Martynovis report, it may be as- . 

sumed that the constant stay (for about two months') of the 

blue whales in the waters of the Kuriles, at the traverse 

of Rasshua and Shiashkotan islands was connected with the 

abundant accumulation of the euphausiids there (most 

probnbly, E. pacifica),  which served as prey for them. 

After the euphausiids descended to a considerable depth, 

or after the aggregations were eaten up, the blue whales 

disappeared from that area. No other whales, except the 

blue whales, were observed there constantly for the 

period of time referred to. 

These data confirm once more that the euphausiids 

should be regarded as. the chief  source of food for 

the blue whales and that the feeding grounds of these 

whales are located in the places of large accumulations 

of these crustaceans. It is doubtful that sardine 

and caplin, and,  especially sand eel, might be the prey for 

the blue whales, and hence it is doubtful that they might 

play any essential role in the feeding of these whales. 

A The term "kapshak" is transliterated.from the 

original. Translator. 

1. Last groups of blue whales were seen as follows: 

August 1st- three groups of two whales in each; August 3rd-

three groups, two whales in each, one group consisted of - four, 

and another'still, of five whales. After Auguat 3rd, the blue 

whales were not seen (the observations were'carried on). 
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It is probable that the aforesa'd may also be 

applied in regard to the squids. 

In summing up the aforesaid about the feeding of 

the blue whales in the World Ocean, we come to the 

following conclusions: in the Antarctic waters, the local 

herds of blue whales prey on 16 species of various animals, 

the basic of which are four species of the euphausilds. 

In the northern half of the Pacific Ocean, the local 

herds of blue whales feed on 15 species of animals, the 

chief ones being three species of the euphausiids. For 

the North Atlantic, regarding the feeding of the blue 

whales which have been studied least, two local heds 

of these whales feed on nine animals, the main being 

only two species of the euphausiids. All the other 

animals listed in Table 6 do not play any significant 

role in the feeding of the blue whales and are secondary, 

and some are accidental. 

The change in the feeding region of whales, even 

within one province, may cause the change in the series 

of the prey or the rearrangement of their importance, 

as was seen in the blue whales of the Antarctic Ocean 

(for instance, the blue whales of the Kergeulen herd 

feed mainly on E. vallentini,  while the herds with the 

feeding grounds located in sectors  I and VI of the Antarctic 

feèd, along with E. superba,  also on T. macrura).  Similar 

phenomenon was noted in two herds of sperm whales inhabiting 

the northern and the southern waters of the Kuriles (Klumov, 

1959). 
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In 1936, while comparing the feeding of the be-

luga (Delphinapterus leucps.  Translator) from various 

regions which are characterized by various hydro-

logical conditions, specific climate, peculiar fauna, 

etc., we introduced the term "biological analogues of 

feeding" (Klumov, 1936). These analogues are forms which 

replace one another in the feeding of one and the same 

species in various regions of the World Ocean. They must LT31_7 

have approximately the same ecological "profile". 

As biological analogues for the whalebone whales 

are such marine animals which, firstly, form concentra-

tions abundant enough (Klumov, 1961) so that these whales 

might take within a short period of time large numbers of 

these small animals. Secondly, these animals should 

inhabit the same horizons (in regard to depth) which usually 

serve as the feeding grounds for these whales. Thirdly, 

they should meet the selective capacities of the whalebone 

whales (of each species individually). Fourthly, their 

behaviour and accumulations should provide the whalebone 

whales with some clues as to their presence (they produce 

some sounds or noises which are due to their movement). 



North Atlan-
tic 

Antarctic 

Thysanoessa inermis 

Meganyctiphanes 
norvegica 

Thysanoessa Iongi-
caudata 

Themisto libellula 

Table 7  

BTOLOG-ICAL ANALOGUES OF Tv.T-  FEEDING OF BLUE W7ALES IN MAIN 

- WEALING AREAS OF TFE ',K)RLD OCEAN (I- most important; II- secondary) 
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Northern half of the Pacific Ocean  
south- & middle 	north-Kurile, 
Kurile waters 	Commander & 

Kamchatka waters 

east-Aleutian 
waters 

Euphausia superba 

Thysanoessa macru-
ra. 

Euphausia 
tini 

Euphausia crystal- 
lorophias 

Parathemisto gaudi- 
chaudi  

• 

Euphausia paci- 
fica -

Thysanoessa 
inermis 

IT 
Thysanoessa lon- 
gipes 

Thysanoessa ra- 
schii 

Calanus plumch-
rus 

Euphausia paci- . Thysanoessa 
fica 	 inermis 

Thysanoessa 	Thysmnessa ion- 
inermis 	• 	ripes 

Thysanoessa  ion- 	j Thysanoessa spi- 
gipes 	 t nifera 

Calanus plumch- 
rus 	 1 

A This species is the most important prey only to the blue whales of thé Kergeulen herd 
rIchikhara, 196_17. 



• 

......... 

85 

In spite of the insufficient data, we, nevertheless, 

have attempted to compile a table of the biological analogues 

of the feeding of the blue whales, in accordance With the 

basic whaling regions of the World Ocean (Table 7). 

The data in this table reveal clearly that the 

blue whales, discovered everywhere in the World Ocean, 

have a rather quite small number of prey and during their 

evolution, they adapted themselves to feeding on the 

euphausiidS. 

HÉLMINTHOFAUNA 

It seems most probable that the composition of the 

helminthofauna of these whales depends to some degree upon 

the composition and the number of the prey, i.e. upon the 

specific weight of this prey Used as food for them. Hence 

it may be quite appropriate, to study, before drawing general 

conclusions, the data at hand pertaining to the helminths 

of the blue whales in the Antarctic, the North Atlantic,. 

9nd the northern half of the Pacific Ocean. 

In order to be able to judge the composition 

of the helminthofauna of the blue whales inhabiting various 

regions*of the World Ocean, and also in order to compare 

the helminthofaunas of these whales among themselves, we 

should have detailed and complete data. 

For the northern half of the Pacific Ocean, we 

have series of helminths of the blue whales of the Asiatic 

population - produced by our expedition (Skriabin e  1959) 

(20 whales captured in the north-west of the ocean were stUdled). 

We do not have any data on the helminthofauna of the American 

. 	 , 
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population of the blue whales. Even in the latest report 

on the endoparasites of marine mammals published by Margolis 

(1954) and supplemented by Margolis and Pikets article 

(1955), the data on the helminths of the blue whales 

are lacking completely. We are unable to find a single 

work on this subject in the extensive bibliography supplied 

by the above authors. 

Some twenty works, written primarily at the turn of 

the past and the beginning of this century, treat of the 

helminthofauna of the cetaceans of the North Atlantic, 

including that of the blue whales. Although these works 

are based on the review of a relatively small volume 

of the material, they allow us, nevertheless, to visualize 

a picture about the •helminthofauna of the blue whales of 

this vast area, although not to the degree of minuteness 

we desire. 

The helminthofauna of the blue whales of the 

Antarctic here seems to be studied best, as the number 

of their catches reached (1920 - 1940) some 15 -  $0 

thousand animals during one whaling season (see Table 4 and 

Table 5). During those twenty years, the biology of the 

blue whales, and also their helminthofauna, were studied 

quite intensively. Episodic collections of the helminths 

of the cetaceans have been continued in the Antarctic 

by both the Soviet and foreign scientists. However, sad 

as it is, the said collections were gathered, and still 

are being collected, chiefly in order to study the classifica-

tion, and not to clarify the zoogeographical peculiarities 

of the distribution of the helminthe and their hosts. Only ' 

this may explain the present "break" of the helminths from 
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their hosts, and chiefly their break from the place where 

they have been collected (Baylis, 1932; Margolis, 1954, etc.). 

Even.ithe latest report on the helminths of the sea mammals 

of the World Ocean (compiled by Delamure), comparative 

material is given Œnly for the larp.e zoogeographical 

regions of the globe, while the descriptions of each 

individual species of helmintbs as presented in the 

classification lack data from which one mit  conclude 

who was their host and when their discovery was made. 

In the future, while collecting helminths, no matter where, 

one should accurately note the coordinates of the catches 

of whales containing a certain helminthofauna and the number 

of the speCies of the endoparasites. The place of the 

collection should also be considered when treating and 

describing the endoparasites, as we now know for sure 

(Klumov, 1952, 1955, 1957, 1959, etc.; Ichikhara, 1961; 

Coldwell, 1955; Jonsgard, 1955; Fudzino, 1960, etc.) 

that on large areas of the World Ocean we always deal 

with a heterogeneous population of whales; this po-

pulation is divided into local, and sometimes even 

microlocal herds, which orjginated because of individual 

peculiarities of the animals, 1.e. their biological diver-

sity (Klumov, 1955) or the d'fference in their capacities 

(Guryanova, 1957). Each of these herds occupies "its" 

secluded w3nter and summer grounds. 

S.L. Delamure (1955, p. 483) lists in his report 

on the blue whale (as a species inhabiting the World Ocean) 

11 species of helminths, i.e.: Ormogaster antarcticus, O. 

plIcatus, Tetrabothrius affinis, Priapocephalus  grandis 
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Anisakis  simplex, Terranova  decipiens, Crassicauda 	L1332 

crpssicauda, Bolbosome balaena,  no brevicolle,  B.  tur-

binella,  B. bamiltoni.  

Among the mentioned endoparasites, there is not 

a single endemic characteristic of only this whale. 

The list quoted above may be supplemented by the 

following helminths which were recently discovered in the 

blue whales. 

1. Tetrabothrius wilsoni. Markowski (1955) identified 

and described it anew. According to the latter, this species 

was assigned to T. affinis  without sufficient evidence. 

His conclusions and the differences of T. wilsoni  described 

are quite convincing and deserve some considerations. We 

regard this species as one existing parallel with T. affinis. 

2. Tetrabothrius schaeferi. Markowski (1955) de-

scribed a new species of the trematode of the named 

genus, which was discovered in a blue whale captured in the 

Antarctic. The distribution of this species, according to 

the author, encompasses the Antarctic Ocean and the waters 

around St. George Island. 

3. Crassicauda tortilis-  a new species, which 

was described by A.S. Skrtabin (1959), a member of our 

expedition. It was discovered in two blue whales of a 

Pacific herd of the Asiatic population, captured in the 

waters near the northern Kuriles in 1955. 

4. Diplop.onoporus balaenoptera. Markowski (1955) 

noted for the f:rst time this cestode as a parasite of the 

blue whale captured in the waters adjacent to South Georgia 

- (Antarctic Ocean). 
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5. Bolbosoma nipponicum.  It was discovered for 

the first time in the blue whales of a Pacific herd of the 

Asiatic population by A.S. Skrtabin, a member of our 

expedition (1959). The whales were captured in 1955 

near the southern Kurile Islands. 

6. Bolbosoma paramuschiri- a'new species, described 

by A.S. Skrtabln (1959). It was discovered in 17 blue 

whales  (out of 18 examined) of a Pacific herd . of the Asiatic 

population. The whales were captured north of the Kuriles in 

1955. 

7. Anisakis sp'.. larva- larval stages of the nematodes 

of the genus Anisakis, which cannot be identified as to species« 

They were 'discovered in the blue whales of a Pacific herd ' 

of the Asiatic population, captured in 1955 north of the 

'Kuriles, by A.S. Skrtabin (1959). 

Thus, the list of the helminths of the blue whales 

has recently increased considerably and contains 18 

species. Moreover, we have included in this list one . 

more nematode, which cnnot be assined to . the endopara-

sites. This is Odontobius ceti, which is a commensal 

and which was discovered by  the scientists in a gluey 

slime on baleen plates of whalebone whales. It should 

be noted that A.S. Skriabin (1959) had examined the slime 

he took from the baleen plates in five blue whales captured . 

in the north of the Kurile waters of the Èacific Ocean. 

He discovered for the first time, in all five whales, the 

• aforesaid nematode "... in great.numbers...". 
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• We have included the commensal neffiatode Odontobius 

 cati in the general list of the endoparasites of the blue 

whales, disrupting in this way, to some degree, the prin-

ciple of its compilation, as the new species represents, 

from our viewpoint, great interest to the clarification 

of the ontogenetic relation of the blue whales inhabiting 

various regions of the World Ocean. 

If we compare the helminthofauna of the blue whales 

inhabiting the Antarctic Ocean with that of the blue whales 

of the North Atlantic, we find that both share five common 

helminths (two nematodes and . three acanthocephals). The 

blue whales of the Antarctic herds have one endemic form 

(Tetrabothrius schaeferi), which, for the time being, has 

not yet been discovered in other whalebone whales and the 

toothed whales of the Antarctic, as well as in Other regions 

of the World Ocean. No endemic forms of helminths were 

discovered in the blue whales of the North Atlantic. 



Ogmogaster plicatus 

Anisakis simplex 

Crassicauda crasslcauda 
Bolbosoma balaenae - 
Bolbosoma brevicolle 
Bolbosoma turbinella 

Priapocephalus grandis 

Anisakis sp. larva 

Crassicauda tortilis 
Bolbosoma nipporicum 
BoIbosoma paramuschiri 

Odontobius ceti Odontobius ceti 

Table 8 	 271342 

HELMINTHOFAUNA OF THE BLUE ':UHATFS TYHABITING 

THE BASIC WHALTNG REGIONS OF THE WORLD OCFAN 

•Arctic & adjacent 
regions 

North of Pacific Ocean North Atlantic 

Ogmogaster antarcticus 
Tetrabothrius affinis 
Tetrabothrius wilsoni 
Tetrabothrius schaeferi 
Priapocephalus grandis 
Diplogonoporus balaenopterae 
Anisakis simplex 
Terranova decipiens 
Crassicauda crassicauda 
Bolbosoma balaenae 
Bolbosoma brevicolle 
Bolbosoma turbinella 
Bolbosoma hamiltoni 

Tetrabothrius affinis 

. Note.  The data on the helminths of the blue whales inhabiting the Antarctic and adjacent 
regions are according to the works of Delamure (1955); Baylis (1929, 1932); Freund (19$2); 
Markowski (1955), etc. The data on the North Atlantic are taken from Delamure (1955); 
Freund (1932), and others; on the northern half of the Pacific Ocean,  on the whole.from 
-the collections of our expedition (Skrtabin, 1958, 1959, etc.), the data of Margolis 

• (1954), and Margolis and Pike (1955), and other sources. 
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When we compare the helminthofaunas of the blue 

whales of the Antarctic waters and the northern half'of 

the Pacific Ocean, we note that they share only two common 

species of helminths and one nematode (commensal), which 

lives on the baleen plates. The blue whales of the Pacific 

herd of the Asiatic population have two endemic forms of 

helminths, which have not been discovered in other whales 

inhabiting both the Pacific Ocean and other regions of the 

World Ocean. This is nematode Crassicauda tortilis  and 

acanthocephal, Bolbosoma paramuschiri.  If we  compare the 

helminthofaunas of the blue whales of the North Atlantic 

and the northern half of the Pacific Ocean, we do not find  

a single common endoparasite. The last aspect, which should 

be borne in mind while examining the data summed up in 

Table 8, is the complete lack of the information on the 

helminths of the blue whales, the representatives of the 

America population of the Pacific Ocean. 

Whet conclusions should, then, be drawn from 

the above comparisons? First of all, there is a conclusion 

about the relatively closer, and probably older (or, at 

any rate, more prolonged in time) link between the blue 

whales of the North Atlantic and the hue  whales inhabiting 

the Antarctic Ocean. This is substantiated by five common 

species of helminths, out of six discovered in the blue 

whales of the North Atlantic which belong to three divi-

sions and throe families. 

• 
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Family 	 Division Species  

• 

• 

11› 	
Anisakis simplex 	 Anisakidae 	Ascaridida 

Crassicauda crassicauda 	Crassicaudidae 	Spirurida 
- 

Bolbosoma balaenae 

Bolbosoma brevicolle , 	Polymorphidae 	Palaeacanthocepha1a 

' Bolbosoma turbinellai  

The blue whales of the North Atlantic and:the Ant-

arctic Oceanshave one more endoparasite, represented by 

one genus but various species: Ogmorraster antarcti.cus  and 

Q. licatus.  However, according to Skrtabin (oral report), 

these species are, if not identical, then, at any rate, 

very closely interrelated and difficult to distinàuish 
1 

from one another • It is most probable that a comparison 

of these two trematodes on large series will lead to the 

fact that O. antarcticus will be reduced to the synonym of 

O. plicatus. Consequently, it may be considered that all 

six species of the helminths so far discovered in the blue 

whales of the North Atlantic are common with the helminths 

discovered in the blue whales of the Antarctic Ocean. . 

1. It is possible that the beginning of the divergence 

of the classification characters of these trematodes is quite 

recent, and the distinguishing characters have not yet reached 

the required degree of differentiation. Most probably, 

however, we are dealing here with individual variability. 

> , 
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2. It is also possible that the list of the endo-

parasites of the«blue whales in the North Atlantic will 

be enlarc.l. ed considerably, if their helminthofauna is 

studied rather more  thoroughly, as the investigations 

which were carried out before (primarily at the turn of 

the past century) were inadequate. In particular, a hypo- 

thesis may be proposed that such helminths as Tetrabothrius 

affinis,  which was discovered in the blue whales of the 

Antarctic (undoubtedly "brought in" by them from the 

Atlnntic) and in sel  whales inhabiting the North Atlantic, 

or Diplogonoporus balaenopterae,  which also had been 

discovered in the blue wbals in the Antarctic Ocean and in 

sel  whales and fin whales in the North Atlantic, and a 

number of 'other helminths have not yet been discovered 

in the blue whales inhabiting the North Atlantic. 

Should this hypothesis prove to be correct, then the presence 

of the above-named endoparasites in the blue whales of the 

North Atlantic would strengthen even more. the hypothesis 

concerning the penetration of the blue whales from the 

North Atlantic into the Antarctic. It seems that this« , 

really was the way tl-ley spread. 

.The blue whales of the Antarctic Ocean have also 

endemic forms of helminths . (Tetrabothrius schaeferi)  and 

the parnsites which, although occurring in.other whales 

of the Antarctic, differentiate the Antarctic whales from 

the blue whales of the North Atlantic (Tetrabothrius  
1 

wilsoni,  Terranova  declpiensi Bolbosoma hamiltoni„  etc.) 

1. We do not touch upon'the morphological differences 
of the blue whales inhabiting the North Atlantic and the . 
Antarctic dcean. 
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and undoubtedly bears witness to their modern, at any L7136 .2 

rate, isolation from one another. 

The second conclusion which may be drawn from a com-

parison of the helminthofaunas of the blue whales located 

in various regions of the World Ocean is the presence of 

a lesser link between the blue whales of the  Antarctic 

Ocean and the blue whales inhabiting the northern half of 

the Pacific Ocean. Here we discover only two common endo-

parasites which belong to one family and one divisiOn: 

Tetrabothrius affinis  and Priapocephalus 7.randis (Tetraboth-

riidae, Cyclophyllidea). 

Of course, the helminthofauna of the North-Pacific 

blue whales, and especially that of the American population, 	• 

has not yet been studied adequately. However, the endemic • 

forms specific of only the whales of the Asiatic population 

of the northern half of the Pacific Ocean (Crassicauda tor-

tills, Bolbosoma paramuschiri; Skriabin, «  1959) point to 

its weaker  relation  to the helminthofauna of the Antarctic 

whales and its more pronounced originality. However, we 

should not deny the relation which took place between 

the Antarctic and Pacific blue whales, proceeding not only 

from the two discovered endoparasites mentioned above. 

This relation is also substantiated by the presence of 

one more mutually common nematode-commensal Odontobiu's ceti 

discovered in the whalebone whales of the Antarctic for 

the first time by Russel de Vauzeme in 1834, later inveatigated, 

in the same place by Baylis (1923; after Delamure, 1955, p. 

335) and for the first time discovered in the blue whales 

inhabiting the north-west of the Pacific Ocean by A.S. 

Skr , abin. It seems that formerly the scientists.did not 
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pay any attention to the study of the baleen plates and did 

not look for these nematodes in the whalebone whales 

inhabiting the Pacific, and, perhaps, even the Atlantic 

oceans. 

We may conclude from the aforesaid that a.long 
have 	n 

with the relation, weak as it M.D777 -lich once existed bet-

ween the blue whales of the Antarctic Ocean and the blue 

whales of the northern half of the Pacific Ocean, there 

are noted in the helminthofaunas differences which bear 

witness to their quite remote isolation. 

Finally, the third conclusion which follows from 

the comparisôn of the helminthofaunas of the blue whales 

of the North Atlantic and the northern half of the Pacific . 

Ocean is . the complete lack of former and contemporaneous 

links between them. The Ilue whales•of the above-named 

regions, in spite of the presence of common genera, do 

not have even one single species of helminths in common. 

This indicates a very remote  isolation of the populations of 

the blue whales described and the lack of any contacts 	• 

between them. 

Thus, having analyzed all the data on the comparison 

of the helminthofauhas of the.blue whales inhabiting 

various regions of the World Ocean, we may state the 

• followinr; hypothesis. 

Many scientists are inclined to think that the centre 

of origin of the whales, including the rorquals, was located 

somewhere in the area of the modern North Atlantic. Proceed-

ing from the paleontoloical data available and Modern 
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geological evidences, this hypothesis seems to be the 

most plausible. If we accept the idea that the North 

Atlantic is the cradle of the origin of the blue whales, 

we may trace the following route of their distribution. 

The blue whales of the North Atlantic, having been Pressed 	• 

south during the period of glaciation, penetrated into 

the North Atlantic, and from there further south,.into 

the Antarctic Ocean, where they occupied the 'waters around 

the Antarctic Continent. From the Pacific sector of the 

Antarctic Ocean,  the )'  went up north and penetrated 	Z7137..7 

into the northern half of the Pacific Ocean, having 

formed there an individual population, which soon had 

lost any links with the population of the blue whales of 

the southern hemisphere. As a result of the abbve-said 

spread, there came into being a population of blue whales . 

in the North Atlantic, which presently has been divided 

into two local herds, North-American and European. The 

population of the blue whales in the southern hemisphere, 

separated into a number of local herds, the boundaries 

of the areas occupied not being accurately established,' 

and two populations in the North—Pacific Ocean- Asiatic 

end American of which the former has also been divided 

into two local herds (Fig. 11). 

It is most probable that the greatest exchange 

existed in due time between the populations of the 

blue whales inhabiting the North Atlantic and the 

Antarctic Oceans. A rather weeker and short-lived.exchange 

did exist between the blue whales of the South Pacific 

and the North Pacific seas; and there was no communication 

of any kind via the Arctic Ocean between the blue whales 

of the North Atlantic and the North Pacific oceans. 
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Fig. 11.  The route of the blue whales along 

which they penetrated into the AntarcticlOcean and the 

• northern half of the Pacific Ocean. The scheme compiled 

on the strength of the comparative study of the helminthOfaunas 

of the blue whales inhabiting various regions of the 

World Ocean (oriff,.). 

At present, the exchane of individual blue 

whales in individual populations does not at all take 

place, and all the populations mentioned above are 

separate, isolated. The contacts mentioned above ceased 

to exist a long time ago. This May be substantiated by 

the presence.of endemic species in the aeries of the helminths 
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discovered in the blue whales of the Antarctic and the 

• North Pacific. 

While studying  the  lists of helminths of the blue 

whales inhabiting the three regions of the World Ocean, 

our attention is drawn by the large number of endoparasites 

discovered in the blue whales of the Antarctic herds 

as compared with others. At first sight, this causes 

contradictory ideas. On the one hand, it seems that it 

should be so, as the largest number of helminths 

corresponds also to the p:reateàt number of prey (Table 9). 

Table 9 	L71382 

Comparative Number of Speèies of Endoparasites 

and of Prey for the Blue Whales Inhabiting Various Reeons 

of the World Ocean 	 • 

Antarctic 	North-Atlan- 	North-Paci- 
whales 	tic whales 	fic whales 

Number of species of 
helminths 	 13 	 6 	 6 

Number of animals of 
prey 	 16 	 9 	 15 
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On the other hand, however, we know that the food 

of the blue whales of the Antarctic herds is very monotonous, 

as E. superba  plays the most important role In feeding local 

and individual whales. All the other animals serving as prey 

for the whales (see Table 6) are, on the whole, not as 

important (this holds true, on the whole, for the  • 

Antarctic waters). 

The data of our expedition, and Nemotots putlished 

data (1959) on the blue whales of the northern half of the 

Pacific Ocean, indicate that the food of these animals 

is more varied, as may be seen from Table 7. The stomachs 

of the blue whales captured in various regions of the 

Pacific Ocean may be filled with one of the following 

species: E. pacifica,  T. inermis,  T. longipesj.  and sometimes 

T. raschii,  and even Nematoscelis difficilis.  It might 

seem then that it was here that the dependence expressed 

above should be manifested completely, i.e. the more 

varied the food, the greater number of species of 

helminths should be discovered in a alven species of whales. 

However, our data (see  Table 9) do not seem to substantiate 

this statement, and the number of the helminths discovered 

in the whales of the North Pacific and the North Atlantic 

oceans is twice as little as it is in the whales of the 

Antarctic Ocean. We interpret this phenomenon as follows. 

First of all, the knowlede of the helminthofaunas 

of the blue whales of the Antarctic, North-Atlantic and 

Nortl- -Pacific waters varies. We know best the helmintho-

faunas of the blue whales of the Antarctic Ocean, hence 

the more complete list of helminths typical of these 
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whales. The helminthofauna of the North-Atlantic blue 

whales has been studied less, and less still is the 

helminthofauna of the whales inhabiting the northern 

half of the Pacific Ocean. The data on the helmintho-

fauna of the North-Pacific blue whales is the result of 

a study of only twenty specimens (Skrtabin„ 1959) of 

a local Pacific herd of the Asiatic population (Klumov, 

1959). In passing, we would like to  note  that the 

infestation of the blue whales of the mentioned local 

herd was relatively weak. Twenty whales were examined; 

of these, one did not have any helminths; eight whales 

contained one endoparasite in each; five whales had 

two helminths in each; five had three in each; and one 
1 

whale had five species of endoparasites. 

Secondly, the lare list of helminths and the animals 

servin as prey for the blue whales inhabiting in the summer 

the Antarctic Ocean may be explained, in our opinion, also 

by the circumstance that here we are dealing with two 

combined data dbtained as a result of the study of several 

local herds (at least four or five, perhaps even six) 	L7139-7 

occupying various regions of the Antarctic Ocean and pos- 

sessing their specific features. The biological variability 

in regard to the quality of these herds (Klumov, 1955) also 

plays a very important role, especially when 1Lpod is 

selected; this, no doubt, also affects the helminthofauna. 

Thus, if it were possible for us to separate this list 

(see Table 8) and assign the individual species of helminths 

in accordance with individual local herds, and also to do 

the same thing in re t;ard to the list of the animals which 

serve as prey for the whales (sae Table 6), then the common' 

1. Calculated from the journal of helminthological 
discoveries 1 .y A.S. Skrtabin. S.K. KlUmov. 
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composition of the helminthofauna of each local herd of 

blue whales would be small, as the series of prey for 

the blue whales of the mentioned herds would, undoubtedly, 

change both in reard to the quality and to the number 

of species. The reason for this relatively large number 

of helminths and the prey for the tlue whales' of the 

Antarctic Ocean is that it is impossible to make such 

division. Ichikharals interesting data (1961) on the 

lecal Kergeulen herd of.blue whales whose food was only 

one species, i.e. Euphausia vallentini,  as quoted above, 

substantiate this'statement. The specificity of these 

whales,'no doubt, could not but influence both the composi-

tion of their helminthofauna and the degree of their 

infestation.  Unfortunately, T. Ichikhara did not pay 

any attention to this part of the question and while studying 

the whales of the Kergeulen herd, he did not do a detailed 

study of their helminths. 

Thus, the hypothesis stated above pertaining to 

direct dependence of the number of prey and the number 

of species of the endoparasites, we believe, is not contrary 

to the data  present on the blue whales of the Antarctic Ocean. 

If we compare the material on . the helminthofauna of 

and the prey for the whales of various regions, a_nd especially 

of close, adjacent areas, we should always estRblish the 

affiliation of the  whales to a certain local herd and 

determine accurately the boundaries oftheir habitation. 

COMPETITTON  FOR FOOD 

In one of our works (Klumov e  1958), we have already 

noted  that  the whalebone whales  have  numerous rivals Which 
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feed on the zooplankton, 1e.  pelagic fish, marine birds, 

sephalopod mollusks, and other animals, not to mention 

the presence of the competition for food among the 

whalebone whales themselves. During the years when the 

Plankton Is scarce, it is consumed quite rapidly, and 

the competition in regard to food becomes even more pro-

nonnced. The scientists have never paid enough attention 

to the rivals of the whales and the role they play in 

eating up the food plankton. The observations made by the 

members of our expedition reveal that for the  northern 

half of the Pacific Ocean this is a very essential factor, 

which affects quite strongly the distribution of the whales, 

their movdments and behaviour, especially during the years 

when the plankton is not abundant. 

The rivals  in' regard  to the food of the k.lue 

whales of the Antarctic Ocean are, first of all, all 

other whalebone whales, i o e. fin wbale, sei whale, 

humpbach whale, lesser rorqual, and, although not numerous, 

the right whale. Moreover, this list should also be 

supplemented by some seals, i.e. crab-eating seal, Weddel 

seal, to a lesser extent Ross seal, all the marine birds 

and some species of penguins, which, on the whole, also 

feed on Euphausia superba. 

However, in spite of the abundance in regard to 

the species and the number of the feeders on the euphausiids 

in 4-,he Antarctic Ocean, the g,eneral productivity of the 

Antarctic Ocean is such that an enormous amount of the 	 • 

zooplankton annually remains unused. This is why it cannot 
ClAgy: 

be considered that there is an eager competition between 

the species mentioned above in re,7,ard to food. 
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The main rivals of the b lue whales in the North 

Atlantic may be fin whale,  sel  whale, and lesser rorqual; 

herring, caplin, cod, coalfish, ocean perch, and mackerel; 

murre (Kaftanovsky, 1951; Storer, 1952), and some others. 

15ecause of the extremely  active whaling, the number 

of the whalebone whales in the North Atlantic  has reache d . 

such a low level that there can hardly be any mentioning 

of a lack of the food plankton for the whales and any 

rivalry between them and other animals feeding on the 

7) 
• , 

The most coMplete list ofprey)for the blue whales 

is that for the northern half of the Pacific Ocean. Of the 

whalebone whales these are, first of all, fin whale, to 

a lesser éxtent sei whale, humpback whale, and lesser 

rorqual, and less still grey whale. Of the seals we may 

mention Phoca hispida ochoten'sis,  which during a certain 

period of the year feeds'almost exclusively on the eu- . 

phausiids, mainly Thysanoessr: raschii.  Of the pelagic fishes, 

the main rivais are herring and the salmonids (except , 

keta) during thelr life in the sea (Mednikov, 1961; 

Ponomaréva, 1963) -, walleye pollock, sardine, mackerel, 

and some others. The main rivais on the part of cephelo-

pod mollusks are pelagic squids Ommatostrephes sloanei-

-pacificus  and Loligo opalescens. A study of the content 

of the stomachs of the birds (I.N. Sukhanova and Klumov) 

has revealed that slender-bilIed shearwater and sooty 

sheerwater, Laysan . albatross and black-footed albatross, 

fulmar, and, to a lesser degree,'murre (see also Storer, 

1952), and some other species, too, feed primarily on the  

• euphausiids. 	 • 

same animals. 
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We believe that the competition for the zoo-

plankton as food among the animals Inhabiting the northern 

half of the Pacific Ocean is not intense. It becomes keen 

only during the years when the plankton is not developing 

sufficiently enough (the "'lean years"). 

In connection with the aforesaid, it Is of Interest 

to note that there is a division of thè feeding zones in the ' 

water (along the vertical) and the prey between the blue 

whales, on the one hand, and the right whales and  sel  whales, 

on the other. This division may be traced everywhere 

in the World Ocean where the areas of the three above-

-named whale species overlap. 

The right whales feed only on the Calanus spp. which 

accumulate in surface waters,.up to 15 - 20 m deep. The 

sel  whales, also preferring the Calanoida to any other 

prey, migrate in search of food and feed primarily in 

the surface layer, hence they resemble the right whales 

very much and are their rivals. The blue whales, while 

It avoiding" the competition with the right whales and soi 

whales, and so also with other marine animals feeding on 

the Calanoida which feed in the upper zone of the pelagic 

zone, "submerged" deeper during their evolution, adapted 

themselves to the search of food in the water below the 

level 50 m deep, and turned to the feeding on the 

euphausiids. In this zone, the competitton for food for 

the blue whales has considerably diminished, as of t». 

the whalebone'whales, this zone is penetrated chiefly by 

the fin whale, which screens the entire surface of the pelagic 

zone to a depth of more than 100 m and is a polyphagian 
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to a greater extent than all the other whalebone whaes. 

As regards the humpback whale, at leaS -Lunder conditions 

11, 	
of the northern half of the Pacific Ocean, it cannot be 

regarded as a serious competitor of the blue whale as it 

feeds primarily on fish, only . seldom descends to 9 depth £1.412 

of more than 50 m, and feeds on the zooplankton only when 

it does not find its choice prey in abundance. The 

aforesaid is presented in Fig. 12 . 

•ig. 12. Feeding of the whalebone whales (vertically). 

1- Pacific riht whale; 2-  sel  whale; 3- humpback 

whale; 4- fin whale; 5- blue whale (Orig.) 

This scheme does not include the grey whale the • 

zone of feeding . of which is preSented separately. 
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QUANTITATIVE CHARACTERISTICS OF FEEDING 

In literture, there are scarcely any quantitative 

ind .l.ces pertaining to the feeding of the blue whales. 

Salnikov (1956) points out thRt he used to discover 

simultaneously up to 1,000 - 1,200 kg of euphausiids 

in the stomachs of individual blue whales of the 

Antarctic Ocean. These data coincide well with those 

of Collet (1889) on the blue whales of the North Atlantic. 

Collet writes that on .  one occasion, e blue whale was 

captured in the stomach of which 1,200 1 of Thysanoessa  

inermis  Was discovered. This seems to be the limitation 

of the filling of the whale's stomach, which fact was 

recorded' by the scientrsts. 

As regards the quantitative characteristic of the 

feeding of the blue whales of the northern half of the 

Pacific Ocean, the number of the stomachs studied by 

the members of our expedition were so small, so that 

we do not have any representative data on this problem. 

This kind of data *as ,, à1sa:miààed by the Japanese scientists 

who in their studies, judging from the works published, 

left the problem of the feeding of the whalebone whales 

untouChed. 

Nevertheless, it should be pointed out that the 

maximum filling of the stomachs in all whalebone whales • 

is rare. The whales of the Antarctic waters present 	• 

an exception in this regard. As a rule, the actual fillin 

of the whale's stomach is much less than the stomach can 

hold; and it does not'exceed 50% of the stomachts . volume. 271127 

In most cases, however, the filling is even less than 50%. 
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Our calculations indicate (Klumov, 1961) that 

during the feeding period, the whalebone whales require 

about 30 - 40 g per kilogram of live weight. Proceeding 

from the above indices, the 24-hour-long requirement 

of food for the blue whale of average size and weight 

(23.5 - 24.5m, 60 - 70 0 is 2 - 2.5 t. The whale 

can obtain this amount of food only under the following 

two conditions: if it possesses a perfect apparatus 

needed in search , and discovery of food or if the biomass. 

of the zooplankton is abundant enough. We alresdy noted 

(Klumov, 1956b, 1959, 1961) that the cetaceans, while 

in search of food in the ocean, make use of the sound- 	. 

(or echo-) location. This enables them to explore 

large areas within a relatively short period of 

. time (they move  fast). This capacity has been devèloped 

in the whales as a result of their evolut:ton. 

The second condition is the sufficient density 

of the tiny organisms. We have calculated (Klumov, 1956, 

1959, 1961) that the biomass of the zooplankton must be 

more than 2000 mg/sq.m. Only under such condition can 

the whales use it efficiently and filter the amount whiéh 

they require during a 24-hour-long period of time. This 

kind of biomass is quite often found in nature in boreal 

and sub-arctic waters, in particular, ta the northern half 

of the Pacific Ocean. It must be noted that there are few 

'reliable data on. the accumulation of the euphausiids, 

which are very  active and move rapidly, and cannot be 

captured using our planktonic nets, especially at a depth 

more than 50 m. It is most probable that these accumulations 

reach muChl higher indices than we assume on the strength 
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of our catches using planktonic nots. At .riy rate, this 

hypotheSis may be substantiated by the catches  of the 

euphausiids using the Isaacs-Kidd midwater trawl 

(during a short period of time several kilograms of these 

animals were caught). 

CONCLUSION 

1. The blue whales of &O.l  the areas of the World 

Ocean so far diàcussed possess a.well-pronounced selective 

capacity in regard to their food; they have a rather narrow 

food range and are Stenophagous animals specialized In 

feeding on the euphausiids. Depending on the region (and 

even microregion) of their habitation, only the species 

composition of the euphausilds changes, while the biology 

of these euphausiids remains everywhere almost the 

same. The feeding of the blue whales on these crustaceans 

is due to their mass aggregations. The list of the Main 

objects of food- the biological analogues of the blue 

whales (see Table 7) which replace one another in various 

regions of the World Ocean substantiates the statement 

expressed above. All other food objects- crustaceans of 

other groups (exùept the euphausiids), mollusks, fish, 

etc. are secondary or accidental, and do not play an 

important role in the feeding of the blue whales. 

It is only natural that the stenophagous animals, 

including .  the blue whales, have a low index in regard to 

their food plastiOity (the latter term was introduced 

by A.A. Shorygin in 1952). The blue whales change 

to another food only when forced. Actual material indicates 
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that this is observed in nature only during the years 

when duè to various reasons the normal (average) hydro- 

logical conditions of a certain area is disrupted, 	L7143_7 

causing a sharp drop in the number of the euphausiids. 

2. Specialization of the blue whales in regard 

to the feeding on the euphausiids determines their distribu-

tion in time and space in accordance with the distribu-

tion of places and terms of the accumulation of these 

crustaceans within the feeding grounds of each individual 

local herd. This is why it is so important to know the 

time, place, and boundaries where the feeding grounds -  of 

whales are being'built. These data are of an eXtreme sig-

nificance to man, as they reduce thé wasteful voyages of 

whaling vessels in search of whales. 

3. The accumulation of zooplankton, in particular, 

that of the eupheusilds, is observed year in year out for 

one and the same regions and sections. This happens 

approximately during the Same terms, with some minor 

changes in space and fluctuations in time. However, the 

variability of  the  "density" (biomass) of these adcumulations 

in individual years may be considerable: during some years 
1 

the number of the euphausiide may be larger than in others ; 

1. emoto (1957) singles out for the northern 

part of the Pacific Ocean years with abundant biomass of 

the euphausiids (for instance, 1954, 1956) calling 

thém the Years of "krill", and those with abundant biomass 

of Calanoida, the years of "Calanus" .(for instance, 1953). 

However, he does'not explain the reasons for the fluc-

tuations of the number of the above-hamed crustaceans. 
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this is determined by the complex of various biotic and 

abiotic factors. These annual fluctuations of the 

biomass of zooplankton affect essentially also the 

distribution, the movement, and behavior of both the 

individual specimens and the entire herd of the blue 

whales. This is why it is very important to know ahead 	. 

the conditions under which the zooplankton in each region 

accumulates. 

4. The reasons for the permanent places in which 

the zooplankton is formed, in particular, the euphausiidsi 

in the areas of the divergence of water bodies varying in 

their respective characteristic,have been . stated above. 

In spring, in these areas - phytoplankton develops. In its 

turn, this determines also the development of the zoo-

plankton the accumulations of which depend from year to 

year upon the local arrangement of the zooplankters 

which form winter reserves for indlvidual populations of 

this micro- and even macroregion. These wintering local 

schools of individual Calanus spp. or of the euphausilds 

descend in fall to corresponding depths (these are 

specific for every individual species) and rise in spring 

to the surface in order to feed and.to  propagate. The 

biological state of these groups, their number, capacity 

and readiness to propagate, conditions for feeding of 

adults before spawhing, feeding  conditions  which are 

formed before the larvae appear, and a number of other 

factors of both the physiological state of the organisms , 

and those of the external medium determine the quantitative 

development of a certain species. This regularity was 
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noticed'well by V.G. Bogorov (1939), who wrote es follows: 

"The unity of the environment and of the internal biological 

state of organisms causes a transfer from one biocoenosis 

into another. This coincidence of the biological state 

(readiness) and of the corresponding internal conditions 

is not accidental, but a result of an evolutionary 

process which has led to the adaptation of the orFanism 

to the seasonal changes of the environment". 

5. During the evolution of the marine fauna, not 

only the whalebone whales, but also many other groups • 

of animals (squids, fish, marine birds, etc.) developed 	(.144J 

apparatus for feeding on the zooplankton (including the 

euphausiids). Natural division of the "zones of feeding" 

in the water (along the vertical) took place. It seems 

most likely that the cetaceans (their ancestors, to be more 

precise) at first developed adaptive organs for feeding 

• only in the surface water (the rig,ht whales), and  only 

 gradually adaptive apparatus which enabled the whales to 

descend to deeper and deeper depths (rorquals). In order 

to avoid . the competition in surface waters, the blue whales, 

apparently, gradually adjusted, first of all, to the feeding 

at greater.depth than the right whales,  sel  whales, marine 

birds, a number of pelagic fish and other animals feeding 

in surface waters, and, secondly, to the feeding on a rather 

coarser" food, on faster moving and larger animals than 
a 

the cal4niids, the euphausiids, to be more precise, the 

accumulations of which they found at a depth below 50 m. 

The evolutionary course of the cetaceans, in particular, 

the blue whales, was determined, we believe, chiefly by the 

' 
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conditions of the feeding in the water medium, as all the 

main properties of the adaptation of these animals, and 

especially of the whalebone whales, are trophic  adaptations.  

6. In the boreal, antiboreal and subantarctic 

waters of the World Oceani the presence of a great number 

of the zooplankton, in particular, the euphausiids,'which 

is far from being used up by marine animals, especially 

during the years of its mass development, allows us to 

consider that increased competition may start only in the 

whalebone whales of the northern half of the Pacific Ocean 

when the prey they feed on does not develop sufficiently 

enough. Enormous masses of zooplankton, estimated to weigh 

billions of tons, annually remain unused. The populations 

of the whalebone whales in the North Atlantic are so 

small that hereï too, as also in the Antarctic waters, 

the source of their food is more than sufficient. 

7. The quantitative aspect of 1;he §eeding of the 

blue whales is presented in literature rather inadequately, 

and our own data are not indicative and insufficient. The 

data at hand allow us to speak of a possibility that a blue 

whale mey swallow up to 1,000 - 1,2000 kg of zooplankton 
of the 

at one time. Thi.s seems to be the limitl—nount of food 

for this animal. However, th 4 s amount of food is rarely 

found in the stomach of a blue whale (except for that of 

the Antarctic). Investigations indicate that 40 - 50% of 

the stomachs are 'empty, and those containing food are 

filled 20 - 50%. • 

Estimations (Klumov, 1961) allow us to assume that 

a blue whale,. average in size (24 m) and weight (60 - 70 t) 

requires t - 2.5 of food per 24-hour period. 

t. ,̂j 
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8. Food interrelations of the blue whales are 

schematically presented in Fig. 8 for the northern he-

misphere and in Fig. 9, for the southern. These schemes 

also show the degree of resemblance of food objects of 

the whalebone whales. As already stated, the food relations 

of the whalebone whales have to be studied more, by pre-

senting in detail the feeding of the prey itself. 

9. The study of the helminths in the whales and 

a comparison of their helminthofaunas and objects of food 

from various regions of the World Ocean is a question 

extremely important both theoretically and practically. 

Our insufficient knowledge of the helminths prevents us, 

for the time being, from Making final generalizations; how-

ever, some preliminary considerations regarding the links 

of individual populations of blue whales, the centre of 

their origin, and routes of their distribution may be 

stated. 

As regards the resemblances, and also the differences 

in the helminthofaunas of the blue whales, representatives L71457 

of individual populations, a rather closer contact is 

established between the blue whales of the North Atlantic 

and those of the Antarctic. Weaker ties existed between 

the Antarctic and the North Atlantic blue whales, and 

were lacking completely between the blue'whales of the North 

Atlantic and the North . Pacific. It seems that direct  con- 

tacts between the populations of these whales had been 

interrupted a long time ago and do not exist at present. 

The formation of the lielminthofaunas of the whales 

in various regions of the World Ocean.is,no doubt, connected 
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with their feeding. This is why these problems should 

be studied together. On the other hand, the feeding of the 

whales should be q_tudied parallel to and simultaneously 

with a thorough study of the helminthofauna of each indi-

vidual specimen. The most important problem is the most 

detailed determination of the place where each studied 

specimen comes from, in order to be able later to determine 

its belonging to a particular local herd, and also to 

determine the number of the endoparasites by species for 

each individual whale. 

10. The data at hand indicate that the blue whales 

from various regions  of the  World Ocean have not been studied 

to the same extent. We may note that there is a direct 

link between the development of whaling (number of animale 

 taken) and the degree to which the blue whales have been 

studied. -  Where thé catches of these animals were more 

numerous, »th:ey were studied better (the waters of the Antarctic 

Ocean); where the fishing of whales was not as developed, 

the  • nowledge of them was not as advanced (North Atlantic). 

This*circumstance prevented us from presenting  comparisons  .of  

equal worth. Hence the conclusions drawn in this work - are 

to some degree preliminary. 

FIN WHM.F.S 

Feeding 

The biology of the fin whale,,and also its . feeding, 

have been studied more thoroughly than the biology of all 

the other whalebone whales. This is explained by the faCt 

that recently this species ranks number one in the whaling 

industry in the World Ocean, and prIrticularly in the waters Qf 
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the Antarctic (Table 10). In the northern half of the 	. . 

Pacific Ocean, where the sperm whale ranks first as an object 

of fishing, the fin whale occupies the second place. However, 

among the whalebone whales of thls region of the World Ocean, 

it,•too, takes the first place. A similar picture is also ob-

served in the.North Atlantic; there, among large whalebone 

whales (excluding rorqual), the fin whale is fished for most. • 

However, as the fishing for the fin whales is distributed 

unevenly in individual regions of the World Ocean, its feeding 

has been studied to various deRree, depending on the re5ion. 

The feeding of the fin Whales inhabiting the northern half 

of the Pacific. Ocean is known better than that of the 

southern hemisphere. 

Table 11 contains all the known data on the feeding 

of the fin whales of the Antarctic Ocean, North Atlantic, 

and the northern half of the Pacific Ocean. If we examine 

these-data individually for each of the regions mentioned, 

we may come to the following conclusion. 

Euphausia superba  is the chief source of food for 

• the fin whales inhabiting the Antarctic waters and also 

for the whalebone whales. ThysanOessa macrura was discovered 

in the stomachs of the ,fin whales in a considerably smaller 

amount. However, Nemoto (1959) points out that *here 
o 

this euphausia was dominant -140 to 80 w.long. and 40 to 
o 

60 e.long., it also was predominant in the stomachs of 

the fin whales, although E. superba was also present in a 

small number. Besides the above-named euphausilds, of spme 

importance as food for the, fin whales of the Antarctic herds 
\ 

is also E. crystallorophiaé..  In the area of the waters 



washing the islands of St. Georgia, the fin whales had in 

their stomachs Grimothea  and Parathemisto  ïaudichaudi. 

 The latter was sometimes more important as food for these 

whales, as it was quite frequently discovered that tho .  

stpmachs of the fin whales were filled exclusively with 

this amphipod. The fin whales captured near the shores 

of South Africa contained in their stomachs euphausiids 

typical of these species, i.e.: E. lueens,  E. recurva,  

and also sOme fishes (Scomber  sp. and representatives of 

the Clupeidae). 

1r7 

• 
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The data of one whaling company in Chile is lack-

in; it is known that 169 whalebone whales were captured 

(the species were not identified). 

kA 
75 whalebone whales were captured in Spain; how 

many of those were fin whales, we do not know. These whales 

are excluded from  this  table, which was compiled on the 

strength of the data published in "Norsk Hvalfangst tidende" 

for 1951 - 1961, and in "Internationale Whaling Statistics", 

V. 30 - 39. 
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Some cases of the presence of the representatives 

of cephalopod mollusks (Cephalopoda 	Decapoda) in 

the stomachs of the Antarctic fin whales were noted in 

literature. These were, moàt probably, Onychoteuthis  

banksii.  As was shown by L. Korabelnikov (1957) in the 

eleventh vcrdat;e of the whaling flotilla "Slava", the 

mentioned squid is the main food object of the sperm whales 

In the Antarctic waters; other authors indicate that it is 

an accidental component in the feeding of the blue whales 

in this region. Hence we may conclude that O. banksii is 

not rare in the waters of the Antarctic and the Sub-Ant-

arctic,..that it might be considered as accidental prey for 

fin whales. 

We know that pelagic fish are practically absent 

in the Antarctic; at any rate, they do not form mass 

schools. This is why we may maintain with certainty that 

individual specimens of fish discovered in the stomachs 

of the fin whales were captured by them either accidentally, 

mainly while feedinR on zooplankton, and they do not play 

• any (at any rate, any essential) role as their source of 

food. Numerous scientists note unanimously that the number 

of fish in the stomachs of the fin whales are never 

significant and, usually, do not exceed some ten specimens. 

The list of fish diScovered in the stomachs of the whales 

under investi;ation inhabiting the Antarctic Ocean in 

summer may be of more interest to ichthyolo:,ists interested 

in the fauna or to zoogeographers. For instance, Abe (1957), 

noted Japanese ichthyolo'ist,has described a new genus 

and a species of fish Xenocyttus nemotoi, which for the 

first time was discovered (one specimen) in the stomach 

of a fin whale. A.P. Andriyashev (1960) described also 
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a similar case of one poorly preserved specimen of fish, 

discovered in the stomach of a whalebone whale captured 

in the Antarctic waters near the Balleny  Islands in 

1047. This helped to identify a genus and species from . 

the family of the pike family (Neopagetopsis  innel 

Nybelin). Although this whale was not identified to the 

species and was simply marked as a "whalebone whale", one 

may assume that it was a fin whale, as this species was 

the one which was caught in the Antarctic after the war 

more than any other species of whalebone whales. Another 

specimen of this fish WGS caught only  ton  years later, in L-14D7 

1957, by the Second Soviet Sea Expedition aboard the 

"Ob!" (Andriyashev, 1960). 

Of interest are also the data obtained by L.V. 

Korabelnikov in the eleventh voya,qe of the whaling flotilla 

"Slava" in 1956/57. He discovered in the stomachs of fin 

whales four species of fish which earlier were not noted 

by scientists; we assign these fishes (Cryodraco  pap-

penheimi, Electrona antarctica, Notothenia  sp., and Noto-

lepis cootsi)  for the first time to the list of prey 	• 

for these whales. 

Fish like Scomber sp. and the representatives 

of the Clupeidae have been discovered in the stomachs of 

the fin wholes in sub-Antarctic waters and even antiboreal 

waters of the shores of South Africa,where the effect of 

warm waters is felt. In this region, the species named above, 

which live in schools, definitely form part of the food 

ration of the fin whale. • 
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Thus, the Antarctic herd of fin whales feed on 

twenty-one species of animals belonging to three different 

classes (i.e crustaceans, mollusks, and fish): eight species 

of crustaceans (of which six species belong to the euphausiids, 

one to the amphipods, one to the decaPods), two species of 

cephalopod mollusks of the , roup of squids, and eleven 

species of fish. In spite of the seeming abundance of the 

source of food of the fin whales of the Antarctic herds, 

it should be considered, nevertheless, tilat the main food 

of these whales is Euphausia superba,and  the food of the 	• 

local herds inhabiting the area of the first and sixth 

Antarctic sectors, in addition to E. superba, also 

Th;rs'inoessa macrura.  In individual places, E. crystal-

lorPhoohias might be of some significance. Moreover, E. 

lucens  and E. recurva play some role in the feeding  of these 

whales in the waters around the coasts of South Africa. 

Nevertheless, other representatives of the zooplankton, 

cephalopod mollusks, and pelagic fishes are of a secondary 

importance or are captured accidentally (such as Notolepis 

coatsi, Xenocyttus nemotoi, Cryodraco pappenheimi,  etc.). 

Further studies of the feeding of the fin whales 

in the southern hemisphere will undoubtedly increase consider-

ably the list of the food objects, and new animals will be 

included. At present, we do not have data on the feeding 

of these whales inhabiting both the Pacific and the Atlantic 

waters of South America, the coasts of Australia,a,..,nd some 

other reions. We also lack the data on the feeding of the 

fin whales of the Antarctic herds during the late fall and the 
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early spring seasons, during their migration to the win-

tering grounds, toward the north, and especially to the 

feeding  grounds,  to the south. It is most probable  that  

the feeding being similar (zooplankton, mass forms of pel-

aec fishes and cephaloppd mollusks, etc.), the food 

of the fin whales in the waters mentioned above has-specific 

• 
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under normal conditions, they number about fifty million 

Individual birds. Murphy (1936) has estimated that in the 

area where there were about ten million birds, the entire 

population consumed three million tons of fish (feeding 

mainly on anchovy (Engroulis rini:ens).  In the area of the 

current diverr;ence, the anchovy mentioned above, sardine, 

and herring aggregate in great masses. It may be assumed 

with certainty that in these waters, fin whales, too, feed, 

perhaps, not only on the zooplankton (although this is not 

excluded), but more on the above named fishes. Although 

we lack the actual data on the feeding of the fin whales 

in tis vast area of the. Pacific, we, nevertheless, are 

entitled to make thIs statement. All the data on the feeding 

of the fin whales, and especially of the local herds of the 

Asian population which inhabit the north-west of the Pacific 

Ocean confirm that the de .ree of their plasticity in regard 

to food allows them to turn easily from one mass obàact 

to anoth, r. 

Consequently, it cnnnot be considered that the feed-

ing  of the fin whales inhabiting the whaling regions of the 

southern hemisphere has been studied completely, as much 

is to be done in Uis re ard. 

As far as the quantity of the food intake of the 

fin whales of he  Antarctic herds is concerned, it, too, 

h5 5 been  studied inadequately. We have only one reliable 

report by N.Ye. Salnikov (1953), who weighed the content 

of the s'- cmachs of several finvLbales (22 m). He points out 

that in fin whales with the most filled stomachs there were 

some 800 - 900 kg of the euphausiids, amont';  Which there were 

uSually found some three to four small fishes of the Sudidae 

family._ . 
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The filling of the stomachs of the fin whales, 

similar to that of the blue whales, is in most of the cases 

considerably less than the stomach can hold. Salnikov con-

siders that the miximum volume of the stomachs in the Ant-

arctic fin whales prevents them from taking more than 800 - 

- 900 k, -; at one feeding. 	 • 

The main source of food of the fin whales in the 

North Atlantic are the euphausilds- Me :anyctiphanes nor-

ve -ica, Thysanoessa inermis,  and Th. raschii,  and of the 

Copepoda, Calanus finmarchicus.  However, when we compare 

the feeding of the fin whales of the North Atlantic and 

the Antarctic herds, we may note that while the fish do not 

play any significant role in the feeding of the fin whales 

(since there are no mess ar,D-ref,,ations of fish in the upper 

pela ,-ric zone) in the Antarctic waters, the stomachs of the 

fin whales of the North Atlantic, and also of the northern 

half of the Pacific Ocean, are quite frequently filled with 

fish only. Thus, the fish forming large aggregations- 

such as herring (Clupea  h. haren(-,us)  and caplin (Mal-

lotus  v. villosus)-  serve as food for the fin whales. 

During the past decades the fishing of fin whales 

in the North Atlantic was insignificant. Annually, only a 

few hundred animals are captured (see Table 10). We 

do not Imow of the latest works which would present, if even 

in passing, the feeding of the whalebone whales (except 

lesser rorqual) in this area, and even more so the works 27-1502 

which would treat of nothing else but this problem, and also 

the study of the helminthofauna of these whales. This was 

why we sent Dr. A. Jonsgard a request asking him to answer 

a number of questions. The excerpts from his letter of 	• 
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February 16th 2  1962 are given below re would like to 

express our -ratitude to Dr. Jons7ard for his data. 

"I have studied your questions and would like to 

inform you that we have examined primarily the fin 

whales captured  b  Norwegian whaling coastal stations. 

V!e also obtained some material on the sei whales; however, 

these data were insufficient. The study of the helmlnths 

was not included in our work; we dealt only with the animals 

which serve as preito the whales. 

As far as the food of the North Atlantic fin whales 

is concerned, I can provide you with some information on the 

content discovered in their stomachs, although my article 

on this problem is not ready yet for publication. The main 

source of food are the crustaceans. 

There are three species of these: Meganyctiphanes  

norve'dca, Thysanoessa inermis,  and Calanus finmarchicus; 

the first of these three is the main source of food of the 

fin whales near the coasts of Norway. 

"As far as fish are concerned, the followinq were 

discovered: herring, caplin, mackerel, a gadid fish, and 

whiting. Caplin was discovered in the fin whales captured 

only near the coast of Norway. In some cases, we noted 

a mixture of food, i.e. fish and crustaceans. It was noted 

that 21.6% of the whales studied had empty stomachs. And 

this percentag_e proportion (empty and filled stomachs. S.K.) 

remained almost uniform for different places. In my article 

on this problem(which I intend to  finish in one  year) . , the 

feeding of the fin whales will be discussed in detail". 
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Thus, new investiations confirm the old data on 

the food composition of the fin whales; they also introduce 

some supolemenhs,which were considered when the general list 

(see Table 13, middle column) was compiled. 

It may be assumed that the list of the food objects 

of 1J-e North Atlantic fin whales is almost complete. Ne-

vertheless, it may be much enlared, if new data on the 

feedin;- of the fin whales in the waters around the shores 

of Spain, Iceland, New Foundland, and North America should 

be discovered. 

As noted in Jonsgard's letter, the main forms of 

the fin whales' feedlni-, judging from recent investiga-

tions, should Le regarded: Megayctiphanes norvegica, 

 Thysanoessa lnermis,  and Calanus finmarchicus;  herring stnd 

caplin, which is in accord with the old data. Jonsgard 

stresses that caplin was discovered in the stomachs of 

the fin whnles which were captured only near the shores 

of Norway. This indicates that the change In the composition 

of the food, as noted above, occurs when the region, or 

even the microresion of feeding is changed, which, in its , 

turn,depends upon the conditions of the habitat  which 

facilitates the formation of agpTen;ations of certain animals 

or, on the conirary, hindering their ag.1;regation and, per-

haps, their life under [iven conditions. 

The distribution of the feeding grounds of the fin 

whales of the North Atlantic during the summer (feeding) 

period is connected wth the distribution of the main 

food objects mentioned above. • 
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Nobody yet has stud'ed  the  quantitative aspect of 

the feedin, of the North Atlantic fin wbales or their 

act'vit -y durIn a 24-hour period, or other problems 

which are connected  vii th  feeding; hence it is impossible L1512 
1 

to make any generalizations in this reard . 

Tm accordance with our calculations (Klumov, 1961), 

a lare whalebone whale requires some 35 - 40 g per one 

kilo:--ram of its live weirht durin a 24-hour period. Consider-

in7, the average weight of the North Atlantic fin whale (in ana-

loo7 to that of the North Pacific) as being about 30 tons, 

the food required for a 24-hour period does not exceed 1.2 tons. 

Hovever, this .1»"À.re s'Aotzld be confirmed by weighing or de-

termining the volume of food found in the stomachs of the 

captured fin whales. 

Thanks to  the work of Japanese scientists (Mizue, 

1051; •Nishinoto, TozGwa and Kawakami, 1952; Nakai, 1954; 

Nemoto, 1957, 1959; and Nishiwaki, 1959) .an the investiga-

ticns of our expeditions (1951 -.1956), the feeding of 

the whales, including that of the fin whales of the northern 

half of the Pacific Ocean, has been studied quite thoroughly 

durInc, the past decade, and it is doubtful whether ne list 

1. Notbini: has been mentioned in literature about 

the volume of food found in the stomachs of the fin whales 

of the North Atlaniic.herds. True, A.G. Tomilin (1957) points 

out that up to  000 specirens of cod were discovered in the 

,,to=ch of one  fin wi.a]e taken in the waters of the North 

Atlantic. 1:hat was  the weicht end sze, or the total weight 

of the almentary bolus, we do not know, as the author does not 

say anything about it. 

..„ 
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of the food objects of these whales might be expanded. As 

reards the feeding of the fin whales of Pacific local herds, 

they note (see Table 13, right column) fourteen species of 

crustaceans, compared to eight species in the'southern 

hemisphere and six in the North Atlantic, four species of 

cephalopod mollusks, against two (or one) in the Antarctic 

waters, and one in the North Atlantic, and twenty-two species 

of fish, compared with eleven species in the Antarctic and 

seven in the waters of the North Atlantic. So the following 

correlation is obtained: the number of food objects of the 

fin whales in the northern half of the Pacific Ocean is 

twice as large as it is in the waters of the Antarctic and 

three Limes as large as it is in the North Atlantic. This 

may be explained, partly, by a better knowledge of the 

feeding of the 'in whales in the Pacific Ocean, and also 

by the ;reater variety and richness of the Pacific marine 

fauna. 

The identification of the leading food objects of 

the fin whales of the northern half of the Pacific Ocean 

presents some difficulties because of the vast extent  of  

the region, stretching from the subtropic province to 

the Arctic, and because of the changes in the nature of 

the fauna. The composition of the prey for the whales 

(*anges also in regard to individual re!7ions (and even 

microrer,ions) of this vast extent of the World Ocean, uld 

in regard to seasons, individual years, and it depends 

upon the development and concentrations of certain prey 

In a certain feeding :rounds of the fin whales. During the 

years when the zooplankton is quite abundant in the waters 

;"4e 
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alr, undant in the waters of te  North Atlantic, the fin 

whles feed to the same extent on both the euphausiids 

and the calanoids, depending upon the accumulation they 

discover. During such times, there are neither fish nor 

squids present in their stomachs. However, if large ag- 

reations of the zooplankton are lackinr,, then the fin' 

whales easily turn to another source of food. This marked 

Plasticity of these whales in regard to their feeding 

hampers the identification of their main source of food, 

as presented in the lare list, in Table 13. 

The stomachs of some of the fin whales captured 

in the waters near the Kuriles soMetimes were filled ex-

clusively with squids alone (Ommatostrephens sloanei.- 

Pacificus).  In a number of cases, these squids were 

quite fresh, almost untouched by the din,estive juices, i.e. 

they were captured quite recently and simultaneously. If 

the whales dld not discover aggregations Of squids, but 

there were concentrations of pelagic fishes (herring, an-

chovy, sardine, walleye pollock, and in the north- arctic 

cod, etc.) in the area of their "feeding ground", then 	• 

the stomachs of the fin whales were filled with these' 

fish. Similar observations were repeatedly quoted by 

a number of scientists, for  instance,  B.A. Zenkovich 

(1952), and. hy us. In May, 1956, while on the expedition, 

we observed a lare number of .fri whales feeding on  hue  

schools of spawning herrincr ln the Se a of Okhotsk, near the 

shores of West Kamchatka, in the area of Ozernaya. A sim-

ilar picture was also observed by N.N. Martynov in this 

area in 1958 and 1959. 
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If herrIn7 is  absent w 4 thin the boundaries of the 

fee in, c,reas of local herds of the fin whales inhabiting 

nhe northern half of the Pacific Ocean, but there are large  

schools of Pacific  saur, as we repeatedly noticed during 

our first expedition (1951), the fin whales willingly 

feed on this fish, capturin tr, it sometimes in great amounts. 

There were cases recorded when the Pacific saury discovered 

in the stomDchs of the fin whales by the workers of our 

expedlion weighed up to FO and 130 kg. On one occasion, 

a fin  whale, captured on Aurrust 13th, 1953, had in its 

stomach five thousand indiv'dual specimens of this fish 

weihing about five hmdred kilon-rams (Betesheva, 1955). 

Striking in the materials of the expedition is the 

presence of beth7pelaic f'sh as Podonema loniripes in the 

stomachs of the fin whales, numbering 140, 760, and 1,059 

specimens, respectively.  Ta  the latter case, this fish 

wei:hed rdmost four hundred kilograms. Except for 

Podonerna lon,-2ipes,  no other food was discovered in the 

stomachs of the three fin whales captured. 

The fact alone that the fin whales feed on Podonema. 

lonines reveals that this bathypelagic fish rises from 

the abyss to the surface (probably, in the night), at any 

rate, to  the  upper layer of 100 - 150 m, where it falls 

prey to the fin rhnles. ':Te know that the fin whales, 

while,  in searc -f of food,  usually  do not submerge to a depth 

below 150 - 1 - 0 m. In addition, the  presence of some 400 kg , 

of this fish in the stonchs of fin whales makes us believe 

th:.ttlis fish swims in schools. This allows us to recommend 

that  the  orr-,niz8tions involved in fishing should clarify 

the question whether or not it is possible to fish it on a 
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r 	s ca e 

lso shoulc.'1 •;:lention• one more fi oh \vhich is 

ten in lar:,r.e quantities by the f in wl -,ales 	N.N. 

in chare of the Second ',12ria.1in;. -; Flotilla in the 

FRr }st  repeatedly observed (oral report) during the 

port, . of a r'sn of pink salmon that the fin whales 

fed on it in the north of the Kurile waters, in .the area 

of  Paramushiro Island, and, while personall -y present du- 

ring the op. ening of the stoma chs of the captured fin w hales 

at the 	ing Combine "Podgorny" (Paramushiro Island) , he 

witne, ssed the presence of pink salmon in te  stomachs of 

these whales . On July.  l, 1951, we opened a humpbach whale 

Its ston-,ac'.n., too, contained pink salmon. 

Thus, the  composition  of the food of the fin vLhales 

de,pends upon the presence of mass ag,grations of prey in 

a :yiven rei -,,ion of the sea . rrnen.ever there is no lack of 

food, vie  a lways find - a monotonous compositi on of food objects 

in the stomachs of the fin whales . If it is the zooplank- 

t on, then as a rule , we di scover the animals of one species , 

same size, and the same  stage  of development . The same 

may  be said a.3..so in regard to squids and fishes • the size 

of \vhich is always sl 'Misr t b P. t. means that the whale 

ca .ptures one schonl or its part, 

I-Towever,  , f there  5s  la ck of food, when strong 

a gi,;reFritions of z ooT..)1rink ton, fish, or other aninia.ls running 

:::_chools are lackin  in the feeding grounds of the fin 

whp  les,  then the content of the r stoma.chs is most  diverse. 

in such tires, then, while exa.mining the stomachs, we dis- 

cover sin-ultancouiSly a small amount of zOoplankton (we C1532 



132 

:ht discover v ,-,rious species of the euphausids and 

c.:7.1anids), end individual soids belonging to various 

snecies, ar•: alsu individual specimens of fish. This kind 

of food allows us to say with certainty that the food 

reserves are insufficient, that mass forms of prey and 

their aT -Tegations during the tire the whales are cap-

tured are lacking. The s abovesaid is substantiated by our 

U..-ivesttions conducted  in the  north-west of the Pacific 

• Ocean in 1951 - 1956. 

Thus,  vie  have established that when the zooplank-

ten is scanty in the northern half of the Pacific Ocean, 

th() fin whales easily turn to feeding on another prey; 

•.hen ar'Prer.fations of the animals they live on are wanting, 

they feed,on the most diverse food objects simultaneously. 

This allows us to speak of the fin whales as typical eury-

phous.animals among the cetaceans, which fact distinguishes 

them completely fror . both the blue and the'(Pacific) whales. 

This is why we cannot agree with Nemotots .(1957) idea that 

the fin whales, like the blue whales, possess a well 

developed capacity to pick the euphausiids, preferring 

them to all the other food objects. 

The fin whales have a very wide food range. . While 

bunting in the surface pelnic zone, they may successfully 

feed on the agref7.ations of the Calanus spp., as do the 

right w'rales  op set  wholes. While submerging to a depth 

more tan 50 m, they also feed on the zone where the 

euPbausiids ore a:;re-ated in larc;e masses on  which they 

-,'eed, thus being rivals of the blue whales. After haVing 

• 
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disc6ver 

.re;-ations of s 	fi rall 	sh th l e in whale fills its _ 	, 	_ 

stoach with them and in ths way is  a rival to the hump-

jack wh9,1e and 1:he lesser rorqual (under conditions of the 

nerthern half of the Pacific Ocean; when the mentioned 

prey is lacking, while encountering pelagic squid (Ommato-

st. - ephens sloanei-pacificus), which sometimes forms large 

schools, the fin whale swallows it by the thousand. Con-

seqently, if some of prey in nature multiplies to multi-

tudes in ag ,reations, then the fin whale easily turns to 

feedin ,; on this prey, and the presence of aggregations of 

Prey in sea is immediately revealed in the content of it 

as found in the stomach of a fin whale. 

?roccedin from the aforesaid, it is clear that it 

is not so easy to determine the :ain animals which.serve 

as preferred food for the .rin whale. Hence it is much 

more difficult to estnlish the links between the 

d i stribution of the fin whale and the distribution of its 

feedino: t-rounds, as compared to the same task in regard 

to other whales. We mielyt, state that wherever there 

are lare are‘-ations of animals, whether the calanids 

or the euphauciids, there one should look for the fin 

whples. There is also a regularity noted, which is not 

always substantiated. Tf there are simultaneous 

ag  rogations of the zooplankton, fish, and cephalopod 

Yollusks, the fin whales prefer the zooplankton, to the 

s=c deree the euphausiids and the dalanus spp., then 

the fish, and only then the cephalopod mollusks. 

The eurypbar:y of the fin whDles is also substantiated 

by the quantitative analysis of the contents of their stomachs. 
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In 1951, we examined the fillin7 of the stomachs of the fin 

w -1‹,les captured in the waters of the Kuriles. In accordance 
1 

with  the notes in the field,  journals as recorded by the 

obser -vers of the expedition, the following amount of the 

pin',(.ton (in kg) was discovered in the stomachs of 	(-1517 - 

the  fin  whales: 

Thysanoessa lon-ines,  and some T. raschit 	365 

TI-ysenoessa raschil 	  290 

	  205 -- 

• 

	

-m- 	• 	  - - 	 130 

Eunhausiids (no further specifications) 	 130 

	

- -   80 

	  70 

-"- 	 -"- 	 60 

_tt_ 	 52 - 

Calanoida (no further specification) 	 43 

The stomach of one fin whale contained etiphausi-

ids and squids (390 kg); the stomach of another, euphau-

siids, calanids, and squids (72 kg). In the sanie year, and 

the same rc ,lons, fin whales were captured which contained 

in their stomachs Only the pela:dc squids: one stomach con-

talned about 600  kg, of them (2,800 specimens); nnother, 

about 300 1-17 (1,300 specimens); third, about 100 kg 

(450 specimens). Along with plpnkton and squids, some 

whales fed elso on fish. The stomach of one fin whale 

contained 157  kg of walleye pollock; another, 120 kg of 

1. These records were treated and published by 

Ye. Betesheva in 1954. 
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ancnov7; th -rd, remains of some kind of fish which were 

not identified (104 M. 

In the years that followed, the members of the ex-

pedition supplemented the list, which was compiled as a re-

sult of the investiations conducted in 1951, with some 

other prey; however, no principally new data, especially 

in  rec-ard to the quantitative aspect of the feeding, were 

discovered. 

The observai- ions h:y the exoeditions durini; those 

years reveal that the maximum amount of food discovered 

in the s;omach of one finwhale did not exceed 500.- 600 kg, 

if the alimentary bolus consisted of squids, 400 - 500 kg 

of fish, and 350 - 400 kg of zooplankton. The least amount 

discovered' was then when various types of food 14,-,-- present 

in the sto:-.ach. The :ore diversified food discovered in the 

stomach, the smaller its amount; this indicates the lack of 

a:re7ations of mass forms of animais in the sea and a ge-

neral lack of food. 

Thus, the stomachs of not only the fin whales, but 

also of all cetaceans in the north-west of the Pacific 

Ocean are filled completely only in individual cases. Some 

specialists on whalinj, and scietists have proposed a hypo-

thesis that t 1,-, e presence of incompletely filled stomachs 

of whales is frequently due to the reiçurgitation of the 

food on t -ne part of the whales when the latter are killed. 

If this is true to some extent in regard to the toothed 

whales, in particulor, the sperm whales, which indeed 

rejur?;itates partly e  and sometimes even completely, its 
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food when wounded, this is not quite so in regard to the 

w'-,ale'bone whales, as the rer,:uritation of food by these 

is cluite rare. We persona , ly never had  a chance to observe 

it. ":hile abonrd wholin::: vessels, during actual killing, 

we freoucntly noticed thnt even in the cases when the whale-

bone whale was killed im.::.ediately, from the first shot, 

or even after a second or third, no food particles 

were seen in the water. Nevertheless, when the stomachs 

of thus k'lled whales were examined, it was found that 

the amount of food was never to the limit, and in the 

fin whales captured in the north-west of the Pacific Ocean, 

it never reached '700 - 800 kg. 

Estimations re -real that the need for food for a 

24-hour period on the part of the North Pacific fin whales 

of average size (18 - 19 m) and weight (35 0 is ap- 

11› 

	

	 oreximately 1 - 1.5. t (Klumov, 1961). These data, however, 

should be verified and substantiated by actual material. 

Chanes in the comoosit ion of he food of the 27155j 

fin whales in the nortbern half of the Pacific Ocean by geo- 

raphical zones are, on the whole, quite easy to trace. 

However, the actual material is.not identical for ell zones 

and all speces of prey for some geographical regions, 

these dÉlta are lackin comnletely. 

Let Us trace the cl-Jrne in prey for the fin -whales 

of the Asiatic population, proceedIng from the north 

to the south; from the Chuckchee Sea to the Yellow Sea, 

prey such  as. fish in rrd to which we have the most 

complete material. 'These data  are  summed up in Table 12. • . 

10 	In the column "Food 6Cject", the fish are arranged in . 



137 

a•cordance with the role they play in the feeding of the 

fin whales. 

Table 12 

CO-PARA'UVE,DATA ON THE FET-DING OF FIN WRALFS OF 

ThE ',STATIC POPULATION OM THP. FISH  IN VARTOUS GEOGRAPHICAL ' 

2:,0,S OF THE WRSTF.RN HALF OF THE PACIFIC OCEAN 

Re2:ion of feedini;.; 

Chuckchee Sea 

Berin Strait, Lavrentiya 
Julf, Mechi7menskaya :Bay, 
Provideniya Bay 

Anad -::r Bay, waters of .Ter- 
ing Sea, near Navarin Cepe 

Olyutorsky Gulf 

Central part of the shal-
low zone cif T'ering Sea 
(along drop-off) 

ii;ters near  the Commander 
Islands 

Viters near the Aleutian 
Islands (west and centre) 
M?ters near Kamchatka and 
Northern Kuriles 

Sea . of Okhotsk 

raters  of Central Kuriles 

Waters of South Kuriles 

Wiiters of Northern Japan 
(near Hokkaido Islands) 

Waters adjacent to Honshu 
Isl and 

Yellow Sea 

North of  Sea of 

Prey 

Arctic coU 

Arctic cod; to some degree, 
navaga 

Caplin; to lesser extent, her-
rin 

Herrin; to lesser extent, capita 

Walleye pollock 

Caolin, walleye pollock; to 
lesser extent cod and, singly, 
vellowfish 
1)1eurogrammus monuterygius) 

Ditto 

Herring, wRlleye pollock, 
gorbusha (very seldom),. 
îndividual specimens of Pacific 
saury 

Herring, gorbusha, sand eël, cod 

Pacific saury, walleye pollock, 
podonema 

Pacific saury, anchovy, walleye 
pollock, podbnema 

Paciflc saury, k.9chovy, yellow- • 
fish (Pleuro , rammus azonus)  

Pacific saury, sardine', mackerel' 
• 

Clupanodon ounctatusi ntatretus  
burpieri 

Flying fish (Exocoetidae) pun 
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In the Chuckchee Sept and Bering Strait, there is 

only one pela7ic fish. Arctic cod, which durin some years 

agreqtes in extremely larne schools .. The fin whales passing 

into the Chuckchee Ses for a short feeding (not every year), 

feed on this fish. Accordin to the date (Toilin, 1957), the 

fin whqles there feed not only on Arctic cod, but also 

on the euphausiids (Thysanoessa raschii). In Lavrentiya 

Bay and in Uechigmenskaya Bay, besides feeding on Arctic 

cod, which here diminishes in number, the fin whales feed 

also on navaa. However, since navaa is a benthic species, 

and it Is rather difficult to be taken by the fin whales, 

its number in the stomachs of theSe whales is insignificant. 

Navaa as nrey for the fin wt•ale is found in small numbers 

in Anadyr Bay. ; its role there, however, is even less  impor-

tant,  hence it has not been included in Table 12 for the 

mentioned reion. In the southern part of Anadyr Bay, and 

also  i the Waters around Navarin Cape, the t_in whales, 

according to Yemoto (1959) feed quite intensively on caplin 

and, to a lesser extent, on herrin, which here numbers less Lri57 

than, say, in Olyutorsky Gulf, where caplin retreats leaving 

the first place to herrin. In the central part of the 

northern half of the Eerin Sea, at the boundary of shallow 

water, at the continental slooe, the fin whales feed intensively 

• on walleye pollock , (NeMoto, 1959) . , which, apparentlY, forms 

here  lame ag -reatlons. 

Tn . the west and the central parts of the waters near - 

the Co=ander Islands .and the Aleutians, fish is not as siF;- - 

 nificant as prey for the fin whales, as was noted for the 

northern waters of the Chuckchee and Bering seas, as this 	• 

vone is -rich in zooplunkton. Among the food objects of the !in 
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w,-Iale here, we notice ca:Jlin, to lesser extent walleye pollock; 

cod is found in their stomachs less frequently, while 

yellowfish occurs sin 'ly. 

In the waters near Kamchatka (Pacific) and Northern 

Kuriles (Pacific and Sea-of-Okhotsk), lare schools of 

slmwning herring are observed during individual years. 

During such years, the stomachs of the fin whales are 

filled with nothing else but this fish. Pesides herring, 

the fin whales feed on walleye pollock, gorbusha, and, 

for the first time, individual soecimens of Pacific saury. 

In the  Sea of Okhotsk (in the waters to the east), the 

stomachs of the fin w . --- ales contain herrin, gorbusa, 

sand eel, which here forr,s extremely lare schools, for 

instance, near Atlasov Island, and, to some extent, cod. 

In the waters of the Central and South Kuriles 

(P;)cific), vie  quite often encounter Pacific sRury, which here 

replaces herri.n,;; walleye pollockistill plays some role; 

there aopenr anew fisheq which form large schools, such as 

ancov, which inhabits the upper pela;ic zone and forms 

here, althouh not every year, large schools, and podonema, 

a bsth7pelic fish. It seems that the fin whales take the 

latter fish at ght, when it rises to  the surface waters. 

_..round Hokkaido Island, the fin whales feed, if compared 

with the fin whales inhabiting the Southern Kuriles, on 

only one more  species, i.e. yellowfish. Otherwise, the 

feeding of the whalc,..s here is identical. In the Pacific 

waters of Honshu Island, of the fish which serves as prey 

to  the fin whnles, which were typical of the regions 

further north, ony Pacific saury is preserved; there 

eppenr new, warm-water species, such as sardine and mackerel. 
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• 

• 

• 

Tri tl-e Yellow Se.:1, durIn their wintering, the 

fin whales do not  et -nnch. Amon! .r the prey for the fin 

-hales of this basin, 7emoto (1959) mentiones "spotted 

herrin" (Clupanodon  punrtatus)  and, of the cyclostomous 

animals, Eptqtretus burr -eri. 

In the East-China Sea, flying fish, not identified 

to the species, is recorded as an incidental component of 

finwbaleis prey. It should be noted that the feeding 

of the fin whalPs in the Yellow and East-China seas has 

been studied inadequately, which may be explained by the 

fact that fishing for these wbales here is insignificant. 

If we examine all the fishes listed in Tabler, we 

may state that nost of them- Arctic cod, capUn, herring, 

rorl-usha, walleye collock, Pacific saury, anchovy, sardine, 

nackerel, sand e(?.1, and, anoarently. ponodema- are the fishes 

which fci areations, stay in schools, and hence are an easy 

prey for fin whales. Even such fishes as navaa and yellow-

fis'n (Pleurocrromur: azonus) form awregations, if even not 

for a long period of tir:e (in number, however, they are as 

abundant as other fish foring  lare  schools). 

The data in Table 12 confirm first of all, the L7152 
chance in the composition of food of the fin whales by 

geo-raphical zones; secondly, they point to a distinct 

euryphagy of the fin whale; thirdly, their capacity to feed 

only on pre .y f'ormin;; large aggrer-ations, re3ardless whether 

or not these are planktonic which serve as prey to.such 

stenopa-ous anim171s as right and blue whales, cephalo-

pod mollusks and fish, which serve as prey for the whales, 

such as, say, fin whale, sel wbale, humpback whale, and lesser 
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rorqual. 

The behaviour of the whales depends considerably 

upon the presence in  the  sna, wl.thin the feed:11,,, grounds, 

of ire ,ctions of food or;ranisms. Observations pertaining 

to the d'stribution and change  in quantity of the food 

plankton by -,rears in the north-west of hhe Pacific Ocean 

( 1 951 - 1953), as well  as the observations  pertaining to 

the  feeding and satiation of whalebone whales during the 

sanie years 7 have allowed us to draw the followinP.; conclu-

sions. 

Ve. noticed  a relative abundance of the zooplank-

ton in the waters ne2r h"1 -.e Kuriles durin 1950,  1951, and 

1953. Insinificant development of the zooplankton was ob-

served during 1952, 1954, 1955, and 1956. The development 

of the zooplankton durin -  these years was not iden 4- :ca1r 

it WPS -.?reater during 1952 and 1956 and not as pronounced 

during 1954, and especially 1955. 

Durinr; the years when the food plankton was not 

abundant, the stomachs of the whales (fl,r,  and soi  whales) 

were none often empty or just slifflIbly filled with . food, 

and u:;.rally not as filled 93 durine; the years of abundant 

plankton (Table 13). 
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Empty 0... 25.3 aar 

Avera7e 
food 

Abundant food 

10 	 18.5 

23 	 42.7 

26.5 

8,4 

amount ofi ' 

21 

33 

22 

7 

Very little food 	21 38.8 

83 Total: 	54 	 100.0 100.0 
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Table 13 

FILLING OF THE STOACHS  OF  FIN AND SET WHALES 

DURTNG THE YEARS OF AF,UNDANT DEVELOPMENT OF PLANKTON 

AND DURTNG IMSFFICIENT FOOD RESERVES 

Stomach 1951 
(ablindant nlankton) 

1955 
(scanty plankton 

pNo. of storachst % 	No. of stotnachs 

Table  14  

NUMRFR OF ENCOUNTERS WITH ';IHALES DURTNG THE 

YEARS OF ABUNDAT AND SCANTY PLANKTON 

Month 	 1950 
(abundant plankton) 

1955.  

(scanty plankton) 

iune  pe00 6, 01) 

July 0060040 

Au .Y,ust 

Septeer 

To  

18 

74 

121 

41 

254 

86 

325 

262 

297 

970 

The stomachs of  the .fin and sel  whales contained 

much food 1./1 1955, were filled with fish and squids. Almost no' 

nlankton  vas  record(,:d. 
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During the years w.hen the zooulankton was scarce, 

the whales were restless, were constantly,on the move, 

swiftly moved from one place to another within their feed-

ing grounds in search of food. Since the.amount of the food 

Plankton in the sea was small, the whales were forced to 

strain the water quite riorously and in larger.  quantities 

than durin7 the years of plenty. Even on usual, constent 

places where plankton accumulated, the whales ate up their 

prey rather swiftly, and hence had to 7rove from one place 

to another. The more and swifter they moved, the more 

frequently they encountered the whaling vessels, which may 

be confirmed by direct oLservaions in the sea. Hence one 

may -.et the impression that during,the times when the plankton 

is scarce the number of the whalebone whales appears to •be 

J.er•t.er. On the other hand, when the plankton is abundant 

and the whales find their food everywhere, they stay in 

smaller herds in their large areas, are calmer, do not move 

from one place to another in search of food, and there is 

no .need for them to strain large volumes of water during 

a 24-"hour period. Hence they  are not .seen bithe whaling • 

vessels as.frequently. 	It apnears then as if'their. number 

were smaller, although actuall . their number remains more 

or less constant, at any rate, almost constant, if compared 

with the preceding year. The decrease in the number of the • 

encounters'w1th the whaling vessels during the years of plepty 

of the zooplankton Is stibstantiated by the data of twelve 

whaling veSsels conducted in the north-weSt of the Pacific 

Ocean (Table 14).- 
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The number of the whales seen by the whaling vessels 

in 1950 in the waters near the Kuriles (Table 14) indicate 

that the number of whales seen was about four times less 

than seen in 1955. However, in 1950, 71% of the whales 

met were killed, while in 1955, only 42%,i.e. in 1950, 

two whales out of every three met were killed, while 

in 1955, only two whales'out of five encountered. This may 

be explained by the rather more calm behavior of the 

satiated whales in 1950 and their rather agitated state 

in 1955 when They were hungry. In 1955, the number of 

whales (fin and sel  whales) during the whaling season was con-

siderably greater in 1955, as well as during other years 

which are characterlzed by a rather scanty development of 

the food plankton. 

Thus, there is a reverse relationship between 

the catches of the whalebone whales and the amount of the 

food plankton: the more abundant plankton in the sea, the 

less whalebone whales killed, and vice versa. This fact 

allows us, once more, to stress the practical significance 

and necessity of a most minute study of the problems  per-

taining to the feedin ;'of the cet-Iceans, not to mention 

the theortical role. 

HEL- P.IT1-T0FAUNA 

The broad food spectre of the fin whales, high 

deree of their plasticitY in regard to the food, increased 

(in our  opinion) vitalit7, quite high density, action and 

speed of movements, overlanping of the areas in regard to 

the winterinr!: and feedin;: grounds  with other populat 4 ons 
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or wbales of the se  species, constant contact with other 

spec , es of wbales-: all this indica.tes a tremendous influence 

upon the nature of their helminthofauna. 

As already  menti oned about the blue whales, we 

do not hl-ve detailed, complete data, in order to be 

able to judue about the composition of the helminthofauna 

of the fin whales inhal -,itInn; various regions of the World 

Ocean, and also the data in order to compare the helmintho-

fa'una of these whales among themselves. 

Our expedition has collections of helminths for 

the wales•of the northern half of the Pacific Ocean. A.S. 

Skr , abin (1959) has studied the helminthofauna of 107 

fin whles of the Kamchatka-Commander-Islands herd of 

Asiatic populations (Klumov, 1959). Small, but quite 	L-1527 

interestin7 data on the helminthofauna of American populations 

have been published b; ,  Canadian scientists, Mar:T;olis (1954) 

and Marolis and Pike (1955). Nothing has been published 

on the helminthofauna of the fin whales of the  North 

Atlantic; almost all works were written at the end of the 

past and the beginning of the  present centuries. The 

helminthofauna of the fin  whales of Antarctic herds has 

been studied in detail. Here, too, however, additional 

research in re -srd to individual freographical regions 

is needed, considering the distribution of singled out 

groups of fin whales in the Antarctic Ocean; this is a must 

in order to be able to determine the boundaries of the 

habitation of local 'herds. 

In Delamure's report (1955, p. 483) on the fin 

whale, as a  pecies inhabiting  the World Ocean, the fol-

lowing fifteen :„pecies of 'relminths are listed: Lecithodes-

mus 	 0'-rmo:7astr antarcticus, Ommop.,aster olicatus,  
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rriocebhi, lus Pmandis, PriapocephaluÉ minor, Tetrabothrius  

affinis, Tetrabothrius ruudi, Diploo:onoporus balaenopterae, 

Crassicauda boopis, Crassicauda crassicauda, Bolbosoma balaenae, 

Bolbosoma brevicolle, Bolbosoma hamiltoni, Rolbosoma  nip-

iponicum, and Bolbosoma turbinella. 

Prom the works written b7 Baylis (1932), Mar:);olis 

(1954), 'Freund (1932), and also from Dolamure's report, 

and from some other works, it is impossible to understand in 

which  renions of the World Ocean a certain endoparasite 

has been discovered in a fin whale (or some other marine 

animal). In order to be able to solve this problem and to 

separate the list of the helmInths of the fin whale if 

even in three provinces (North Atlantic, Antarctic Ocean, 

and the  northern half of Pacific Ocean), a tremendous job 

had to be made. Nevertheless, we'do doubt the authen- 	271627 

ticity and accuracy of the data on the presence of certain 

helminths in the fin whales. Whenever there was even the 

slightest doubt  (Table 15), a question mark (in bracket, with our 

initials) was put. 

Since the tine which has elapsed from the time 

Delamurefs report was published, the list of the helminths 

of the fin whales Ilas bern supplemented with the followins' 

species: 

1 0 Anisakis pacificus, a new species; it bas been 

described by A.S. Skriabin (1959), a member of our expedi-

tion. It was discovered in a sperm whale, killer whale, 

lesser rorqual, and in a fin whale of a Comnarder-Islands-

-Kamchatka herd of the Asian population, which was captured 

in the sumer of 1955 in the area of the northern Kuriles. 
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2 0 Crassicauda p›-,cifica- a new species, described 

by V.ar.rolis and Pjke (1955). They discovered it in a fin 

whale of an American population captured near the shores 

of British Columbia (North Americo). 

3. Phyllobothriun  delp'ini-  discovered for the 

first time by Marrrolis and Pike (1955) in the Pacific Ocean 

in fin whales of Amerlcan population, captured near the 

shores of British Columbia. The authors note that nobody 

before bad d:scovered this helminth in the whalebone whales 

in'nabiting the northern half of the Pacific Ocean, although 

it is not rare in toothed wholes (sperm whale, etc.). 

• 



07,,no7aster an -tarc 41cus 

Tetrabothrius ruudi 
Tetrabothrius affinis 

Priapoce;Dhalus ,Y. randis 
Piplogonoporus balaenopterae 

Contracaecum su. 
Crassicauda orassicauda 

Bolbosoma brevicolle 

Bolbosoma hamiltoni 

Odontobius ceti 

Lecithodesmus goliath 

Ogmogaster plicatus 

Tetràbothrius ruudi 
Tetrabothrius affinis 
(? C. K) 

Diploonoporus balae- 
nopterae (? C. K.) 

Crassicauda crassicauda 
Crassicauda boopis 

Bolbosoma brcvicolle 

Bolbosoma turbinella 
Bolbosoma balaenae 

14E, 

Table 15 

HELTI71'uri,uu OF FTY vTUAITS T1'7.7APtTUG PAST C 

RPGT('‘NS OF  TŒ  77ORLD OCFAN 

Antarctic  snd  adjacent waters • orthern Atlantic Northern h-J1f of 
Asiatic popultion 
of fin wh9les 

fic Ocean 
ien 	n 	_ 

01' fir 

Lecithodesmus go1itb Lr2cit'ode 
; 

Ogmossster plicatus 	1 0: ,mo'n.ster 

I ctus 

Tetrabotrius so. 
Priapocephalus minor 
Dipl000corus bele- 
nopterae 

Anisakis sp. larve 

Anisakis pacificus 
Contracaecum sp. 

Crassicaude boopis 
rassicauda 
pacificp 

Bolbosoma sp. 

Bolbosoma turbinella 

Odontobius ceti 

Ogmu,aster rnt-
srcticus 

Tetrabothrius ruudi 

Pb/llabotTnrIu': 

Anisakis sn 
lqrv2 

Compeled from a number of sources listed in Footenote to Table 8. 
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Having considered these supplements, the total 

number of the helminths re istered in fin whale (as a species) 

form at present eighteen species of endoparasites and one 

nematode-commensal, i.e. Odontibus ceti.  As already seen in 

the preceeding chapter, exactly the same number of helminths 

has been reistered also for the blue whale. However, the 

number of prey and the number of the endoparasites by 

the regions inhabited by the abovenamed whales are not 

evenly distributed (Table 16). 

Table 16 

NU1,1BER OF' FOOD OBJECTS AND OF ENDOPARASTTES IN 

FIN WHAIP',S AND BLUE WHAIFS AND THFTR DTSTRIBUTION BY THE • 

REGIONS OF THE WORLD OCEAN 

Antarc  tic  North Atlantic Northern part 
of PacificOcea 

spe 
of 
he1- . 

 minths 
6 

15 •. 

gl› 	
Species 	iprey .  •I species of I prey IspeciesT prey 

I 	
. 
helminths 	1 	!of hel- 

minths 

In 14 	1 10 

6 9 	I 6 

The figures shown in Table 16, we believe, reveal, 

firs-t of all, the ihsufficient knowledge of the helmintho-

fauna of the fin whales of the Antarctic Ocean and North 

Atlantic ,  and a somewhat better knowledge (although incomplete) 

of the helminthofauna of the fin whales of the nàrthern hall  

of the Pacific Ocean- Secondly, these data indicate a rather 

more diverse variety of prey for the fin whales inhabiting 

the northern half of the Pacific Ocean. These two statements 

are, apparently,true especially in regard to the fin whales • 

of the Antarctic Ocean. When We compare the data on  the 

 blue Whales and. the fin whales of the region mentioned abovei 

7  
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we notice that although the number of prey for the latter 

is increased by five species (from 16 to 21), nevertheless, 

the number of their endoparasites decreases in the same 

figure (the same figures here is a mere coincidence). 

The lists of helminths in the fin whales of Antarctic 

herds lack such Acanthocephala as Bolbosoma turbinella, 

although the latter has been known to exist in the Antarc- 

tic blue whales and a number of other mammals and it has also 

been discovered in the fin whales of the North Atlantic 

and the northern half of the Pacific Ocean. The same holds 

true also in regard to Bolbosoma balaenae  and some other r-1627 

helminths which, in our opinion, had not yet been registered 

in the Antarctic fin whales merely because of the insuffi cient 

knowledgp.of their helminthofauna. 

While analyzing the data on the helminthofauna of 

the fin whales in three regions of the World Ocean, as 

shown in Table 15, we nOtice that for the fin whales of 

the North Atlantic, there are recorded ten species of 

helminths; out of this number, three species,Ogmogaster  

plicatus (antarcticus), Tetrabothrius  ruudi, and Diplogonoporus  

balaenopterae  are widely distributed and are found in the 
1 

fin whales of the Antarctic and Pacific oceans . 

As stated above, A.S. Skr , abin proposed a hypothesis 

that Ogmogaster antarcticus is a synonym of O. plicatus.  

This same view is also shared by Margolis and Pike (1955). 

In order to solve this question completely, we should 

compare the two mentioned species using larger series. 

However, having considered the view expressed by the hbl-

minthologists, it seems that it would not be a great error 

1. Here and from now on,.only the northern half of 

the Pacific Ocean isrneant. • . 
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now, with some reservations, to regard both these species as one 

form. 

gle 	
It should alsofpulnted out that Tetrabothrius ruudi  

, 

could be considered as an endemic of the fin whales, and, 

as yet, has not been discovered in any other marine or ter- 

restrial mammals, excepting the Pacific whales of the Asiatic 
1 

population . 

Seven other species of helminths in the fin whales 

of the North Atlantic Ocean are distributed as follows: 

three species (Tetrabothrius affinis,  C. crassicauda, and 

Bolbosoma brevicolle) are common with the helminths found 

in the fin whales of the Antarctic; three species (Lecitho- 

desmus goliath, Crassicauda boopis,  and Bolbosoma turbinella),  

with tile helminths found in the fin whales of the Pacific Ocean; 

and one species (Bolbosoma balaenae) has not yet been 

discovered in the fin whales of the Antarctic and Pacific 

oceans, although it was discovered in the blue whales of 

Antarctic herds and in those of the North Atlantid Ocean. 

Thus,..there is a definite link between the fin whales of 

the three mentioned regions of the World Ocean. It follows 

from this that the helminthofauna of the fin whales of the 

North Atlantic Ocean is not a unique feature common to them 

alone. Some components of this fauna -six species- had 

spread into the Antarctic Ocean, others -also six species-

penetrated into the Pacific Ocean. 

1. The presence of Tetrabothrius  ruudi in the fin 

whales inhabiting all three regions of the World Ocean 

under investigation confirms their spread initially from one 

• 

cradle.- 
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While examining the helminthofauna of the Antarctic 

fin whales, we note that among the helminths, which are 

widely distributed in all three mentioned regions of the 

World.Ocean, there are Contracoecum  sp. and Odontobius 	• 

ceti a nematode-commensal, which point to a direct link 

between the fin whales of the Antarctic and the Pacific 

oceans, besides the North Atlantic Ocean. 

A study of the helminthofauna of the fin whales 

of the northern .half of the Pacific Ocean allows us to 

regard it as the most :original and most distinctive. We 

find in the fin whales of the North Pacific Ocean such 

species as Priapocèphalus  minor,  Ptyllobothrium delphini, 

Anisakis pacificus,  and Crassicauda pacifica  which until now 

had  no  t been discovered in the fin whales of other regions 

of the World Ocean, while such species as, for instance, 

Crassicauda pacifica  is an endemic of the fin whale of 

the region mentioned above. The nOted deviations of the 

helminthofauna of the fin whales of the Pacific Ocean from 

the helminthofalinas of the same whales from other regions 

substantiate its originality and, apparently, its long 

separation. 
draw 

The afdresaid allows us to7Uhe following conclu- 

sion in regard to former and contemporatneous links between 

the fin whales distributed in the World Ocean. N 

It is most probable that the cradle of the 

fin whales (or of their close ancestors) and also of other ,C16.27 

whalebone whales was located in the North Atlantic. This 

same region was also the original area from which they 

spread. The fin . whales, like also the blue whales, were forced, 
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due to glaciation, to move from the North Atlantic to the 

south. Once landed in the South Atlantic, they. found their 

way later also to the Antarctic Ocean. Having spread 

in it and acquired some new species of helminths 

(Contracaecum sp. and also nematode-commensal Odontobius ceti), 

these whales penetrated into the northern half of the Pacific 

Ocean via the Pacific sector of the Antarctic Ocean.(Fig. 13). 

We believe that this was the main roue:along which the fin 

whales spread from the place of their origin. Having 

accepted the aforesaid, however, it is impossible to 

understand and to explain the presence of the links between 

the helminthofaunas of the fin whales of the North Atlantic 

and the northern half of the Pacific Ocean, considering that 

they have dommon species of endoparasites, which are lacking 

in the fin whales of the Antarctic herds. 

This circumstance allows Us to assume that the 
d whales penetratefrom the Northern Atlantic, during the 

Middle Pleistocene (Mindel-Rissian interglacial period), 

during the time of one of marine transgressions, into the 
1 

Pacific Ocean via the Arctic Ocean. It was they who 

"transportedu the helminths Lecithodesmus goliath, Crassicauda 

boopis which due to certain circumstances could not reach 

in due course the Antarctic Ocean2 

1. A.S. Skrtabin . (1958) notes the presence of an 

exchange in the helminthofauna of the fin whales and the sel  

whales via the basin of the Arctic Ocean. 

2. It is possible that during the first period of their 

spread, the fin whales did not have these endoparasites. 

, 
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We believe, however, that contact between the populations 

of the fin whales of the North Atlantic and those of the 

Pacific 6ceans/was brief and relatively weak, at any rate, 
-r 

if compared with the contact that existed between the 

populations of the North Atlantic and the Antarctic eceanS.L-1617 

It should be noted, however, that even at present, during 

the period of the maximum warming up in the Arctic, the 

fin whales, apparently, could have reached the Pacific Ocean 

in one summer, from the North Atlantic via the Ai'ctic Ocean. 

This hypothesis may be offered on the strength of a recent 

arrival of a fin whale in the Yenisey River, where it came 

from the Kara Sea. 
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C ONCLUSION 

It should be noted that the fin whale is the greatest 

euryphagous animal among the whalebone whales. As will be 

shown later, even the humpback whale and the lesser rorqual 

do not match it in regard to the plasticity of food, 

although they, too, feed on both the plankton and fish. 

Nevertheless, they are limited to some extent (we shall call 

this limitation, conventionally, "geographical specializationt). 

In certain regions, the huMpback whale and the lesser rorqual 

prefer to feed on the zooplankton, in others, on fish. 

Neither of these species feeds on cephallopod mollusks. 

The fin whale, on the'other hand, does not know of any 

food or geographical "specialization". It is the most 

active, most vital of all the whalebone whales. This is 

-11.41.e..1-5L the reason.why.it  consumes the largest amount of 

food. 

The quantitative aspect of the feeding of the 

fin whale.-this is true also in regard to all other whales-

cannot be accurately estimated. Nevertheless, we believe 

that the data presented above have some grounds and are not 

too far from the truth: an average size fin whale, under 

conditions of the northern half of the Pacific Ocean, requires 

1 - 1.5 t of food every 24-hour period. The whales, like 

also other wild animals in nature, and especially predators, 

pass some days during which they cannot take the required 

volume of food; so that, on the whole, for the summer feeding 

season, this figure should be smaller° It is probable that 

it is one ton. 

The conclusions to the chapters on the right and blue 

whales contained large material on the distribution of the 
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fin whales and WI the whalebone whales on the whole, in-

cluding the distribution of their food objects. It can be 

added that while the right whales, in accordance With 

their distinct capacity to select prey, should be sought 

in the areas -with large accumulations of the Calanoida, and 

the blue whales in the areas with mass aggregations of the 

euphausiids, the fin whales should be looked for in all 

those regions where there is a mass accumulation of the 

 zooplankton (Calanoida or Euphausiacea), or large schools 

of small fish, or cephalopod mollusks-pelagic squids. 

V.A. Arsentyev (1958) has written an excellent 

work on the regularity pertaining'to the aggregations of 

whalebone whales and accumulations of their prey in the 

Antarctic waters. Using concrete examples, V.A. Arsenyev 

shows that in the Antarctic; there is a direct relation-

ship, a well-exPressed link between the distribution of 

feeding areas and aggregations of whalebone whales. 

We would like to draw the attention of the zoo- • 

logists to the necessity for further investigations of the 

 helminthofaunas of the fin whales, in particular, and of the 

marine mammals of the World Ocean,in'general. S.L. Delamure 

is right when he states that 	not all commercial 

animals have attracted the attention of the helminthologists. 

For instance, the -oinnipeds and the cetaceans, very valuable 

animals in regard to the helminthology, have been studied 

inadequately. The fact is that the branch of helminthology 

• 
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we have selected is lagging behind its other, rapidly 

developing branches. It is also intolerably behind the 

commercial study of the pinnipeds and cetaceans which have 
L716â7 

been studied in our country to such a great extent (Delamure e  

1955, p. 9) 0  

The data on the helminthophauna of the fin whales 

of various populations at hand are quite insufficient in 

order to be able to solve a number of problems. They do, 

however, allow us to express some preliminary considerations 

about the presence of the past links and ways of distribu-

tion of these populations. 

It is  mot probable that the fin whales, like also 

the blue whales, penetruted from the place of their origin 

(North Atlantic) into the Antarctic Ocean, and thence into 

the northern half bf the Pacific Ocean. The presence of 

several species of helminths (typical only of the fin whales 

of the Northern Atlantic and lacking in the fin whales, and, 

on the whole, in all the whalebone whales of the Antarctic 

Ocean) in the fin whales of the North Pacific Ocean points 

to a direct link of the Atlantic and the Pacific oceans 

via the Arctic Ocean. It seems, however, that the exchange 

was weak and short-lived. 

1 
SEI WHALES 

Feeding 

1. This chapter does not single out or treat 

individually the sei whales proper and Brydets whales, as, 

in practice, it was impossible to determine which data publishe d . 

in literature pertain to Brydes whales and which to the sei 

whales proper. Until now, in all scientific works and in thè 

world statistics of the whaling industry, these both whales are 

given as "sei whales". 
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Before the war, the fishing of sei whales (and 

also of Brydes whales) in the World Ocean was.insig- 

nificant. And it was only seldom that more than one thousand 

animals were caught during a season. The sei whales were 

taken in small numbers by coastal stations in Japan; several 

hundreds of animals were captured also in the Antarctic 

Ocean; two to.three hundred animals, at the most, were 

killed at the coasts of Africa. Also one to two hundred 

sei whales were captured annually in the North Atlantic. 

At the end of the forties and beginning of the 

fifties, the whalers of all countMes, and especially those ' 

of Japan, turned their attention more and more to the sei 

whales, and the killing of these animals has been increased. 

In 1961, about eight thousand animals were killed (Table 17). 

It seems that for sei whales, too, there is a 

certain dependence between the volume of the number of the ' 

'animals taken and the degree.to  which various cetaceans 

have been studied. Because of small catches of sei 

- whales in the World Ocean before, the war,.its study could 

not much advance. Only recently, there appeared works in 

which the - biology of these.animals is explained, and also 

individual works specially on the questions pertaining to its 

feeding. As far as the latter is concerned, the contributions 

of Soviet and Japanese scientists are great. The right 

column of the compound table of the prey for theàe whales 	• 

(Table 18) is based on the data of the scientists mentioned 

above. The remaining columns of the table are compiled -on the 

numerous literary sources listed in the supplement to Table 
û 

on p. 187 

In the original. Translator. 
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The main food component of the sel  whale (and also 

of all other whalebone whales in this region) is Euphausia  

superba,  and in this regard the sel  whale does not dif- 

fer at all from its relatives. However, no species 

of the whalebone whales, inhabitants of the Antarctic waters, 

except  sel  whale, has Calanoida as its food. This is the 

only whale which under conditions of the Antarctic 

Ocean has preserved a stereotype of behaviour peculiar of 

it and did not abandon its preferred food, although the 

volume of the latter here is smaller than in the northern 

hemisphere and it is much more difficult to obtain it. In 

the northern waters, the sel  whale feeds on Calanoida only :1667 

in the surface layer, in which these crustaceans form ag-

greagatiens the biomass of which has high indices, while in 

the Antarctic Ocean it is forced to look for them in rather 

deeper horizons. The biomass of these accumulations is, as 

a rule, deeper than is the case in the north. Consequently, 

the nature of feeding of the sel  whales changes in the Ant-

arctic Ocean (as compared with that of the northern hemi-

sphere), and also the nutritive value of the Calanoida 

which yield the first place to Euphausia superba. 

However, as soon as the sel  whale coming from the 

Antarctic finds itsRqf north of the Antarctic convergence, 

it immediately turns to the feeding on its preferred food. 

In these places,its stomach is filled with Calanus simillimus 	' 

and other Copepoda, as was established by A.G. Naumov, 

who has treated the samples taken from the stomachs of the 

sel  whales collected by V.A. Zemsky. 

Pelagic amphipod- Parathemisto gaudichaudi- which 

during large aggregations serves sometimes as the only 



waters of the Antarctic-Ocean more 

shores of South Africa, Australia, 

Sharks 

doubtedly form part of sei whale's important food, but in 

to the north: near the 

and other places: 

and.especially marine birds discovered in the stomachs of 

the 
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prey for these whales, if even for a short period of time 

(Nemoto, 1959) 9  is important as à food object of thé sei whales in 
the waters of St. Georgia. 

As regards the fish swimming in schools (Table  1 1, 

left-column)- anchovy, the Clupeida, Scombridae- they un- 

sei whales (Olsen, 1913) are, of course, accidental victims. 

Table 17  

SEI WHALE'CATCHES IN INDIVIDUAL REGIONS OF THE 

WORLD OCEAN 

SoutheÉn hemisphere 	 _Northern hemisphere 
Year I Antargtic and ' South Africa, Arctie - andr.  Northern 

1 South Georgia • ,South Americ 	North At- 
! 	 Australia 	'antic 

half of 
the 
Pacific 
Ocean 

1949 	, 	577 

1950 	, 	1284 

1951 	886 

1952 	530 

1953 	621 

1954 	, 	1029 

1955 	569 

1956 	560 

1957 	1692 

1958 	3309 

1959 	2421 

1960 	4309 

1961 	5102 

238 

536 

1228 

409 

362 

479 

714 

1222 

1431 

1675 

62 	 959 

29 •622 

51 	1314 

Total 

1836 

2471 

3033 

3123 

2208 

2491 

1940 

2076 

3138 

5673 

5539 

7022 

1785 



Ayes 

Spheniscus demersus 
Morus capensis 

Table 18 

COMPOUND DATA ON PREY FOR SEI WHALE (BALAENOPTERA 

BOREALIS) FOR MAIN WHALING REGIONS OF THE WORLD pcadq 

161 

North Atlantic 

Crustaceans  

Calanus finmarchicus 

Temorà longicornis 

Meganyctiphanes norvegica 

Thysanoessa inermis 

Northern half of Pacific Ocean 
Antf3rctic and waters 
adjacent to it 

Calanoides acutus 
Calanus simillimus 
Calanus propinquus 
Drepanoptis peetinatus 
Parathemisto gaudich-
- audi 
Euphausia superba 

Grimothea (Dost-lar-
vae Munida gregaria) 

Pisces 

Selachii gen. sp. 
Clupeidae gen. sp. 
Engraulis australis 
Scomber sp. 

Crustaceans 

Calanus plumchrus 

Calanus cristatus 

Calanus glacialis 

Calanus pacificus 

Eucalanus elongatus 

Metridia ochotensis 
Metridia pacifica 
Pleuroncodes planipes 
Euphausia pacifica 
Euphausia similis 
Thysanoessa inermis 
Thysanoessa longipes 
Thysanoessa raschii 
Thysanoessa gregaria 

Cephalopoda 
Ommatostrephes slo- 
anei pacificus 
Loligo opalescens 

Watasénia scintillans 
Gonatus fabricii 
Ortr,r 

Fishes 

Sardinops sagax melanostic -

Engraulis jaDonica 

Engraulis mordax 

Osmerus sp. (? HyDomesus) 

Mallotus villosùs socialis 

Yarrella microcephala 
Argyropelecus sp. 
Po1yiDnus sp. 

• Myctophum asperum 
Cololabis saira 
Boreogadus saida 
Theragra chalcogramma 
Trachurus jaDonicus 
Trachùrus declivis 
Ammodytes h. hexaDterus 
Pneumatophorus sp. 
Sebastodes sp. 	• 
Pleurogrammus monopterygiu: 
Ranzania tYpus 

Crust?ce9ns  
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As regards the feeding of the sei whale in the 

North Atlantic is concerned, the data are very scanty. 

As may be seen from Dr. Jonsgardls letter quoted abov 

(p. 150 ) y  his new observations, too, are quite insigni- 

ficant and do not present anything spectacular. This may 

be explained by the extremely small catches of sei whale 

in that area of the World Ocean (see Table 17). 

Among the food objects of the sel  whale in the North 

Atlantic,we find two representatives of the group Calanoida 

and two of the group Euphausiacea. It seems, however, that 

the main food is Calanus finmarchicus,  and the second place 

should be assigned to Meganyctiphanes norvegica. 

There is no doubt that in the North Atlantic, where 

the main rood reserves (zooplankton) of the sel  whales is 

also subject both to seasonal fluctuations of the number 

and to the uneven quantitative development in individual 

years, the sel  whales have a somewhat larger food spectre 

than is shown in Table 18. It is probable that the list 

of their prey, and especially during the years of insufficient 

development of the plankton, should include also other cru-

staceans, and, of course, the fish forming large schools, 

as is also seen in the Antarctic and the Pacific oceans, 

and, perhaps, even cephalopod mollusks forming schools 

	 illecebrosus, Loligo,  sp., etc.). This is why it 

may be considered that the list of food objects of the 

sel  whales in the North Atlantic (Table 18), compiled on 

the strength of the data found in literature, is not ex-

haustive, as the feeding of this whale has been studied 

inadequately. In the Allure, we shall know more about it. 

* 
In the original. Translator. 
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The list of the food objects of the North-Pacific 

sei whales whose feeding has been.studied much better in-

cludes 38 species of prey, compared to eleven species for 

the Antarctic Ocean and four for the North Atlantic. Among 

the listed prey, fourteen species are crustaceans (of these, 

seven. species belong to the group of Calanoida), five species 

of cephalopod mollusks (of these, four species are pelagic 

squids and one octopils), and nineteen species of fishes 

most of which stay in schools, forming sometimes mass 

aggregations. Of interest is the presence of a large number 

of typical bathypelagic fishes, such as Myctophum asperum, 	L-1627  
Argyropelecus  sp., Polyipnus  sp., Ranzania typus. Some of them 

were discovered in the stomachs of sel  whales as individual . 

 specimens (Ranzania sp.), while others (Myctophum asperum)  

were discovered in large numbers.. Since we know that the 

sei whale, while in search of food, does'not submerge to a 

great depth and feeds primarily in the upper layer of 100 - 150 M., 

it should be considered that, flrstly, all the 'named bathy-

pelagic fishes rise at might to the surface; secondly, 

that Myctophum asperum stays in surface waters in schools, 

else the sei whale would  not  hunt these tiny fishLand, 

thirdly, the presence of the above-named fish in the stomachs 

of sei whales bears witness to the fact that this whale 

feeds at night. 

Formation of s_chools of Myctophum asperum  is also 

substantiated by the presence of several species of  fh  

of thé  same family (Myctophidae) in the stomachs of the 

fur seal, as *noted by Taylor, Fudjinaga and Wilke (1955), 
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and also in the stomachs of striped dolphins and the dolphins 

of the genus Lissodelphis  and in harbour porpoises; as has 

been established by Wilke, Taniwaki, and Kuroda (1953). 

The first of the mentioned authors note that during February - 

-June, in the waters of the northern part  cf .Honshu  Island 

and the eastern shores of Hokkaido Island, approximately 

from 38 to 44 n.lat., luminous pelagic fishes, along 

with squid Watasenia scintillas l form  68% of the entire 
1 

food discovered in the stomachs of fur seals . The authors 

of the second work (mentioned above) on dolphins and harbour 

porpoises note that the luminous fishes of the family Mycto-

.phidae form 70 - 77% of food for the named dolphins and 

harbour porpoises. These data obtained by the authors as 

a result Of the analysis of the content of the stomachs of 

dolphins and harbour perpoises captured during March - May 

approximately in the same area where also the fur seals were 

taken (38 - 42 °  n. lat.). 

In its food rang /  the sei whale of the northern 

half of the Pacific Ocean occupies the intermediate position 

between the right and the blue whales, on the one hand, 

and the fin whales, on the other; however, it tends to be 

closer to the latter. Yet,.the sei whale cannot be called an 

euryphagous animal, although the number of animals of various 

groups forming part of the list of its prey is no smaller 

than in the fin whale. While often it is rather 

1. Taylor and others (1955) note that fur seals 

catch luminous fishes and small squids at night, when 

they rise to the surface. 
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difficult to establish the main food objects of the fin 
4. 

whale, the guide forms of feeding of the sei whale, on 

the other hand, are always, in all the regions of the World 

Ocean, a few species of fine plan ktonic  animals. In the 

northern hemisphere, the main prey are the representatives 

of the Calanoida. If we were to evaluate the sei wbale 

from this point, we might call'it a "Calanus-eater". How-

ever, where no aggregations of Calanus . sp.  are present, 

the sei whale readily turns to feeding on other animals, 

although to a lesser degree. According to the data of 

our expeditions of 1951 - 1956, treated by Ye.I. Betesheva 

(1961), the analysià of 48 stomachs of sei whales filled with 

food revealed the following results: 

• 	Prey 	 No. of stomachs  

Calanus sp. 	  14 	 29.3 

Euphausiids 	  1 	 2.1 

Calanus sp. & Euphausiids 	. 1 	 2.1 

Zooplankton (undetermined) 	 2' 	 4.2 

Squids 	  21 	 43.3 

Fish 	  • 9 	 19.0 

All the sei whales were captured in the waters near 

the Kuriles (north-west of the Pacific Ocean). 

T. Nemoto, Japanese scientisthas published (1957) 

quite interesting data on the analysis of the content of • 

the stomachs of the sei whales taken in the waters near the 

Aleutian Islands. The food discovered in 132 stomachs was 

as follows: 
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2= 	 No. of stomachs 	/ 

Calanus  sp. 	  107 • 	• 	81.3 

Euphausiids  	4 	 3. 0  

Calanus  sp. and Euphausiids 	4 	 3.o 

Squids 	 • 	 12 	 9.0 

Squids and fish  	1 	 0.7 

Fish  	4. 	3.o 

The data above reveal that, in spite of the quite 

wide range in regard to the sel  whale!s food (see also 

Table 18), there are serious reasons to regard this 

species as being caPable oilselecting a certain kind of 
the 

food. At the same time we see, however, that 43% ofifitomachs 

of the sei whales taken in the waters near the Kuriles 

were filled with squids and almost 20% were filled with fish. 

In the waters near the Aleutian Islands, the squids take 

the second place (after Calanus  sp.) in the feeding of the 

sei whale, although the absolute number of the stomachs 

filled with squids and their correlation are small. 

When we compare our data and the data of the Jap-

anese scientists, we note that the number of the.stomachs 

containing the euphausiids is quite small both in regard 

to the absolute role and to the comparison with the number 

of the stomachs filled with Calanus sp. In the waters 

near the Kuriles,  the proportion of the stomachs containing 

•Calanus sp. and the stomachs filled with the euphausiids 

only is 14 to 1. In the waters near the Aleutian Islands, 

107 stomachs were filled with Calanus sp. and only four 

with the euphausiids. In regard  to all the stomachs studied, 



167 

these figures form in the first case 2.1%, in the second, 

3.0%. These figures confirm beyond any doubt that . the sei 

whale only seldom hunts the euphausiids and t'hat it adapts 

itself much more readily to the surface water:than to the 

water 50 m below. In this regard, it differs from the blue 

whale and the fin whale and is the strongest rival of the 

right whale. This rivalry and the lack of the Calanoida 

has led, it seems, to the broadening of its food range 

and forced it to feed also on other pelagic animals which 

were discovered in great masses in the surface water; these 

were, first of all, the squids and, secondly, the fish, 

. although the latter play a much smaller role inthe feeding 

of the sei whale than do the cephallopod mollusks. From 

this vieWpoint, the name Balaenoptera musculus given to 

the sei whales of the northern half of the Pacific Ocean 

is quite inappropriate, as the distribution of the sei 

whales during the summer period (their feeding migration) .  

is considerably broader and only partly coincides (in the 
k 

south) with the spread of Balaenoptera musculus  . In winter, 

the whales practically do not feed. It seems that this 

might be better applied to Brydets whale. 

A.A. Shorygin (1952), while introducing the term 

"feeding activity", explained this term as follows: "Under 

feeding activity we understand the capacity of the organism 

to preserve the coMposition of food which fits it best, 

its physiological state being what it is, in spite of 

the changes in the quantitative composition of the food 

"Ivasevy kit", i.e. sei whale. Translator. 
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reserves and the action on the part of its rivals. It is 

evident that the greater the food activity..,  the lesser 

is the change in the food composition, and vice versa". 

A.A. Shorygin further writes that the more active is the 

animal, the more important becomes the feeding on its 	L-16.27 

preferred food: "... the composition of its main and pre 

ferred food will coincide" 

When we evaluate the sei whales from this viewpoint,. 

we shduld admit that these whales, in spite of their quite 

high degree of plasticity, are at the same time also quite 

active. The data quoted above which characterize the content 

of the stomachs reveal that the choice food of the sel  whale 

around the Aleutian Islands is the Calanus  Sp., 80% (rounded). 

Consequently, we have here a complete coincidence of the main 

and the preferred (choice) food. A somewhat different picture 

• seems to be in the waters near the Kuriles. -Here, too, 

however, the number of the stomachs filled with Calanus  sp. 

is quite high - 30% (rounded), leaving the first place to 

the stomachs filled with squids (43%). This correlation, 

however', not only disproves the intense food. activity of 

the sel  whale, but, on the contrary, confirms it. The 

thing is that the data quoted on the feeding of the sel  whales 

in the waters near the Kuriles were taken on the whole for 

the years when the plankton was insufficiently abundant, when . 

ail the whalebonewhales, including the sei whales, felt a 

lack of food (Klumov, 1958). But even during these years 

the'number of.the stomachcontaihing the choice food 
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(Calanus  sp.) remained quite high, which indicates its 

high activity in regard to feeding. 

We notice clearly that the sei whales display a. 

high degree of activity in regard to their food and their 

selective capacity. 

Nemoto and Nasu (1958) report that in some regions 

of the Antarctic Ocean, Thysanoesa macrura  and not Euphausia  

superba, is the leading form of food. In such regions 

the first Euphausia is also predominant in the stomachs of 

the fin whales. In the sel  whales, which in the Antarctic 

feed chiefly on E. superba,  T. macrura.was absent; and 

their stomachs werè filled only with E. superba even in the 

regions where T. macrura  was predominant in the sea. 

This is'quite an important fact! That means that the sei 

whale "understands" its food, it does not feed on anything 

it .meets, but it seeks actively and.selects its choice food. 

It seems that the aforesaid prevents us from regard-

ing the sei whales, like also the fin  whales, as eury- . 

phagous animals. 	However, 'we cannot regard the sei whales 

as stenophagous animals, either,  as the food range of these 

whales ib quite wide. We think that the sel  whale occupies 

an intermediate position between the blue whales and the 

right whales, which are typical stenophagous animals, with 

a low degree of plasticity in regard to food and an ex-

tremely high activity in regard.to  food, and the fin 

whales which are characterized by a high degree . of food 

plasticity and, perhapà, the.lowest activity in.regard to 

food, among all the whalebone whales. This is why the 

sei whales should be called moderate euryphagous animals 
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with quite a distinct selective capacity and food activ-

ity, which at the same time possess 	a certain and quite 

wide range in regard to the plasticity of food. Table 19 

illustrates the data on the biological analogues in regard 

to the feeding of the.sei whales by various geographical 

zones, which confirm, to some extent, the expressed positions. 

The distribution of the sei whales in each of the 

whaling regions is connected first of all with the places 

of aggregation of. food objects preferred by them. As already 

stated, for the Antarctic, this is E. superba,  for the 

North Atlantic,  C. finmarchicus, and to a lesser extent 

• M. norvegica.  

The distribution of the sei whale in the waters of 

the North Pacific is connected With the aggregation of 

several species of thè Calanoida  (depending upon the season 

and the geographical region -  occupied by a certain local 

herd) and,  • secondly, with the distribution of the Pacific L71727 
pelagic squid (Ommatostrephes sloanei -pacificus) 	As re- 

gards these squids, their distributiOn.in the north -west of . 

 the Pacific Ocean is confined, apparently, to 55 °  n.lat. 

(Akimushkin, 1958); in the southern zone of‘this vast region, 

this squid forms sometimes enormous schools. Once (summer, 

1951), we were able to observe an aggregation in South-

-Kurile shallow waters when Pacific saury concentra- 

ted there (it was pursued by squids). Another huge school 	• 

of squids was observed in the same year, at the end of 

. August, by Ya.Ye. Markitanov, a worker of the Board of 

the Whaling Flotilla in the Far East. He notified us that 
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at the traverse of Shikotan Island, some two hundred miles 

from the shore, for two hours and a half, a tanker on  which•

he was aboard, passed across an enormous school or squids. 

Ahead, on the sides and at the back of the vessel, everywhere, 

there were seen squids which jumped up, several at a time. 

A. N. Pokrovsky, a scientific worker of the Sakhalin Branch 

of the TINRO, observed large schools of squids in September, 

1955, in the Pacific Ocean, south-east of the Small 

Kurile Range at,the time Pacific saury was fished. We have 

at hand numerous literature with similar observations, . 

confirming the presence of large  aggregations of.squids. 

In the same regions, in the fall, the presence of sei 

whales is noticed. 

The distribution of the Calanoida is much wider 

and it changes in accordance with biological seasons. For 

a number of regions, however, it remains constant from 

one year to another § -and only insignificant shifts in 

• time and space is noticed. 

Nobody has studied yet the quantitative aspect  

of the feeding of the Sei whales, and there are hardly 

any data on this subject. This is especially true in  re-

gard  to the Antarctic and the North Atlantic. As regards 

the sel  whales of the North Pacific, during our first ex-

pedition in 1951, orenized specially to q.;tudy the ceta- 

ceans in the Far East, our program included also a point 

in which the special attention of the members of the expedi-

tion was drawn to the necessity of a most thorough collection 

of the data on the quantitative.characteristic of the  fil-

ling of the stomach in all the whales studied. This was 

quite a difficult task for thé investigator, as Much time 

and effort is required. We conducted a nUmber of-quite 
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interesting observations while studying the sei whales which 

were dressed on the cc-?stal whaling stations situated on the 

Kuriles. 

'According to the records in field journals, the 

filling of the stomachs of the sel  whales (in accordance 

with the increase in food) was as follows: 

Plankton 	 Squids 	Fish (Pacific saury) 

(Calanoida) 

	

4 	 9 

	

17 	 35 

	

52 	 122 

	

60 	 130 

	

299 	 340 

360 

370 

530 

620 

10.5 

70.0 

130.0 

More 

500.0 

As a rule, the squids were counted.  Asa result 

of these calculations, the following series of figures 

were obtained: 1,740 specimens, 1,800, 1,850,,2,630, 	. 

and 3,100 . specimens. In numerous  instances, the nuMber of 

squids in the stomachs did not exceed several hundred. 

One stomach contained remains of Paéific saury (about 60 kg), 

and remains (semidigested) of squids (about 80 - 85 kg). 

There was not a single case where there was a mixed 

food, i.e. plankton and squids, or ,plankton and fish. 

Duringall the years of the expedition, only two  sel  whales 

were captured in which the stomachs were filled'up 'completely: 



Éuphausia superba Calanus finmar- 
. 1  chicus 

Parathemisto gaudij Meganyctiphanes• 
chuadi • 	 norvegica 

Euphausia similis 

\Calanus propinquus IThysanoessa iner-
Calanoidas acutus I mis 

,.rac T  hurus japoni- 
cus •  

Cololabis saira 

Engraulis japo-
nicus 

Ommatostrephes 
sloanei-paci-
ficus 

Ommato 
ph es 
sloarei 
-pacifi 
cus 

• 
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Table 19 

BIOLOGICAL ANALOGUES IN FEEDING OF SEI YHALES BY VARIOUS GEOGRAPHICAL REGIONS OF THE nRLD OCEAN 

Antarctic 	-\North Atlantic 
Northern  half lof the Pacific Ocean East-China & Yellolp. Waters of North Waters around 	WaterS ardundri --  

seas 	 Japan 	 South Kuriles North Kuriles around 
_ 	 IAleutiar,s 

Calanus plumchrus 

Calanus pacificus 

"Watasenia scin- 
tillans 
Thysanoessa gre- 
garia 

1\,îyctophum aspe-
,_rum 

Calanus -olumchi Calanus plumch- Galan 
rus 	 rus 	 plumch,u 

Calanus crista- Calanus cris- 	balanu:: 
tus 	 tatus • 	cristaIu, 
Calanus paci- 	Calanus paci- 	Calanu ' 
ficus 	 I ficus 	 • gl=aci7.i , 	 , 

Ommatostrephes ; 	 : , , 
sloanei-paci- i 
ficus 
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on one occasion, when 3,100 Pacific pelagic squids (620 kg), 

counted by Ye.I. Ivanova, a scientific worker aboard the 

whale 7dressing station "Kosatka", were discovered in a sei whale, 

and on another occasion, when more than 500 kg of Pacific 

saury were discovered in the stomach of a sei whale. In all 

other cases, the filling of the stomachs was considerably 

less than they could hold. 

Once a sel  whale was dresFed; in its stomach, there 

were 3,100 squids. They all were fresh, untouched by. the 

digestive juices. 	Even their typical fine pinkish pigmentation 

was preserved along the sides of the fringe, passing into 

a violet one at the lack. This means that the squidsmere 

taken by the whale right before it was killed . and simultaneously, 

i.e., probably from one school. The uniform size of the 

squids also suggests this assumption. 

The observations conducted during the expedition 

reveal that  the maximum volume of food discovered in the 

stomach of a sel  whale at any one time did not exceed 
1 

620 kg,  if the  alimentary - bolus consisted Of squids ; 500 kg if 

it consisted of fish; 300 kg, if it consisted of zOoplankton-

the Calanoida. 

1.. This is the largest amount of food taken even by 

the largest sei whale. On the average, however, the weight of 

the squids in the stomachs of sel  whales varies between 300 - 

- 350 kg. 
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These figures reproduce almost completely the data 

which were obtained during the quantitative evaluation of 

*% the feeding cf sei whales (see p.  l54) 	The fin whales fill 

their stomachs most with squids,.the alimentary bolus of 

which, according to our observations, never exceeded 600 kg. 

The filling of the stomachs of fin whales with fish -up 

to 500 kg- also resembles the filling of the stomachs of 

sei whales. As regards the plankton, we discovered that the , 

fin whales had a somewhat larger amouht of it than:did the sel  

whales. This is natural, as the fin whales can strain much 

more food than the sei whales during the s_ame period of time. 

Having pointed out the similarities in regard to 

the quantitative characteristic of the feeding of fin 

whales and,sei whales, we also must notice the differences. 

If 600 - 620 kg of the alimentary bolus are the limit for 

the sei whale and no more food can be taken, then the stomach 

of a fin whale allows it to take up to 800 kg of food, i.e. 

considerably more than has been discovered by the members 

of our expedition duringfield investigations. 

A sei whale's nécd for food for a 24-hour period has 

been estimated only approximately, proceeding from the same' 

calculations (Klumov, 1961) which were used in regard to 

other whalebone whales (see above). These data have shown 

that an average sei whale (13 - 15 m, weighing 15 - 20 t) 

reqUires about 600 - 800 kg of food in 24 hours. We also 

ûIn the original. Translator. 
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should keep in mind the caloricity of the food which 

changes depending not only upon the species taken but also 

upon the fact in which place, and when this prey waa 

taken, i.e. during which particular biological season. 

I I.V. Kizevetter 0-954) has established that the caloric- 

ity of the zooplankton in the Far East (in particular, the 

Sea of Okhotsk) changes from south to north: the fat. con-

tent in one and the same planktonic animals increases, 

i.e. the plankton  in the  north is "fatter", hence more 

nutritious than that found in the south. The general calo-

,ricity is higher, in sYDite of some drop in the volume of 

protein and carbohydrates. V.G. Bogorov (1960) has sub-

stantiated these data on the tropic zone of the Pacific 

Ocean: "Chemical investigations of plankton (fat, nitrogen 

and carbohydrates were determined) yielded some most inter-

esting results on the change in the amount of fat in the 

planktonic organisms located in'various latitudes. The 

content of fat changes readily depending upon various con-

ditions'. The content of fat is on a steady decrease while 

moving from subtropic zones to the equator. The least amount 

of fat in the plankton is found in that of the Equatorial 

Countercurrentûû". Consequently, the caloricity of the • 

tropic plankton is.very low, especially if compared with 

the caloricity of the zooplankton in the north. This, .C1727 

apparently, explains that the whales move for foraging 

excursions into the cold zones of the oceans, where they 

eTransliterated from Russian. "Kiezewetter"? Translator. 

? "Mezhpaàsatnoye protivotecheniye". Translator. . › 
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find more abundant and more nutritive food. While 

consuming smaller amounts of food, they obtain more nutrition 

within a shorter period of time. 

If this hypothesis is correct, then it is possible 

that, first of ail, the. 24-hour need of the whales in food 

in the north is less than in the south, in warm waters. 

Secondly, in spite of long journeys of, say, fin whales, 

humpback and grey whales from their wintering grounds 

(the area of 20 - 30°n.lat.) to their foraging grounds 

(for instance, the Chuckchee Sea, 68 - 70°  n.lat.), in 

spite also of very brief feedingœason in high latitudes, 

these whales, nevertheless,"manage" to accumulate reserves 

required for their journey back and the wintering in 

southern latitudes, where they practically do not feed. 

Unfortunately, we lack the necessary comparative 

biochemical data on the composition and the caloricity of 

all the species of food of all the whalebone whales from 

various geographical regions of the World Ocean. Such 

data would allow us to make exceptionallY interesting and 

important comparisons and to understand many things per-

taining te the biology of these whales. I.V. Kizevetter 

(1954, p. 108 - 109) notes quite appropriately that "... 

while describing the food resources of a water reservoir 

for the fish (or whales.rS.K.) feeding on the plankton, 

it is important to know, besides the data on the specific 

gravity of the content of the zooplankton in the water, 

also the true food value of this mass.  Keeping this in mind, 

weight correlation of basic species of the biomass should 

be determined and calculations made using the differentiated 

(depending on the species, place and season) or averaged 
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energy-producing coefficients.  Using only such an evaluation, 

one may form distinct notions regarding both the volume  and 

the actual , food value of the planktonic mass"  (underlining is 

ours.-S.K.). 

If we had this kind of data,we might be able to 

•determine the energy-producing balance of the whales, to 

find out the reasons why some prey is preferred to another, 

perhaps even to compile  • a seasonal "schedule" of the 

accumulation of food reserves for the feeding grounds of 

whales located in various geographical regions, to determine 

• rather more accurately the rate and periods of growths of whales, 

etc. It is high time that our . biochemists should start the 

investigation of the domain of the comparative  biochemistry of 

marine organisms, and first of all that of the prey for 

fish and whales, as we stressed in our reports back in 1951, 

at the Institute of Oceanology and at the TINRO. This 

task is extremely important and timely. If we do not• 

solve it completely, we shall never be able to clarify many 

questions of the biology of marine (and especially commercial) 

animals or to solve the main problem-  the balance or the 

organic matter in the ocean. 

HELMINTHOFAUNA 

Despite the distinct selective capacity of the 

sel  whale in regard to its food, the relatively large 

list and differences in the composition of prey by geo-

graphical zones affect, no doubt, also the composition 

of itshelminthofauna. Table 20 contains all the data on 

the heiminthofauna.of the sel  whales in various local herds 

inhabiting the three basic whaling regions of the World 

Ocean. 



• • O 

Anisakis simplex 

Bolbosoma turbinel-
la 
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Table  .20 

HELMINTHOFAUNA OF THE SEI WHALbS INHABITING 

BASIC WHALING REGIONS 0 -iTiE WORLD OnAi:,1 

Antarctic 2e. 
adjacent waters North Atlantic 

Northern half of Pacific Ocean 

Asiatic population 	 American population oe 
of sei whales 	 sei whale 

Diplogonoporus ba-
laenopterae 

Tetrabothrius wil-
soni 

Tétrabothrius arse- 
nyevi • 

Priapocephalus gran- 
dis 

Bolbosoma turbinella 

Lecithodesmuà goliath 

Ogmogaster plicatus 
Diplogonoporus balae-
nopterae 
Tétrabothrius affinis 

Priapocephalus minor 

Anisakis simplex 

Crassicauda crassicauda 
Bolbosoma turbinella 

Bolbosoma balaenae 

Lecithodesmus goliath 

Og_mogaster plicatus 
Diplogonoporus balae-
nopterae 

Diphyllobothrium sp. 
larva 

Phyllobothrium sp. lar-
va 

'Tetrarhynchidae gen. 
sp. larva 

Anisakis sp. larva 

Anfsakis pacificus 

Boljoosoma  turbine lia 

Bolbosoma nipponicum 
Rhadinorhynchus tenax 

Leci -chodesmus spinosus 
Ogmogaster plicatus 

t Source given in the Footnote to Table 8. 
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As already mentioned in Delamure's report (1955) 

on the sei whale inhabiting the World Ocean, without 

any division into geographical regions, there are 13 

species of the endoparasites, i.e.: Lecithodesmus goliath,. 

Ogmorfaster plicatus,  Prianocenhalus grandis, Priapocephalus  

minor, Tetrabothrius  affinis, Tetrabothrius arsenvevi, 

Diplogononorus balaenopterae, Diphvllobothrium  sp., 

Crassicauda crassicauda, Bolbosoma balaenae, Bolbosoma  

balaenae, Bolbosoma brevicolle, Bolbosoma nipponicum,and 

Bolbosoma turbinella.  

This list should also be supplemented with eight 

species of the endoparasites discovered in the sel  whales 

by the scientists in various countries after the publication of . 

Delamure's report. 

1. Lecithodesmus spinosus.  This trematode was de-

scribed by Margolis and Pike (1955). It was discovered in 

two sei whales of the American population captured near 

Vancouver Island, close to British Columbia. This treMatode 

. was not discovered in the sei wheles of the Asiatic popula-

tion of the northern half of the Pacific Ocean or in any 

other whales. Thus, it is an endemic of the sei whales of 

the American population and an endemic of the Boreo-Pacific 

subregion.. 

2. Tetrabothrius wilsoni.  As already mentioned 

(p. 133
û
), Markovsky (1955). 	has identified and described 

anew this species, which, according to him, had been 

presented as a synonym of T. affinis.  Markovsky discovered 	, 

this cestode also in a. blue whale(1955) in the Antarctic 

waters. 

û In the original. Translator. 
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3 0  phyll.,2bthrium  sp. This cestode was discovered 

by A.S. Skreabin, a participant in our expedition in 

1955, in a sei whale of the Asiatic population (captured 

in the waters of the Northern Kuriles). 

4. Tetrarhynchidae  gen.sp. larva  were discovered 	• 

in two sei whales of the Asiatic population (captured 

in waters of the Northern Kuriles by A.S. Skreabin (1959). 

5. Anisakis  sp. larva.  A.S. Skreabin discovered 

larvae of . this nematode (1959) in four sei whales of the 

Asiatic population (captured in waters of the Northern 

Kuriles). Formerly,. nobody ever discovered the Anisakidae 

in the sei whale.s. 

6. Anisakis  simplex.  Earlier this species was known 

aà an endoparasite of the blue whale  and the lesser rorqual 

inhabiting the Northern Atlantic; however,it was not re-

corded in the sei whales of the Boreo-Pacific subregion. 

Margolis  and  Pike (1955) discovered this nematode in the 

sei whales of the American population. It was not discovered 

in the Asiatic population of the northern half of the Paci-

fic Ocean. 

7. Anisakis pacificus.  A.S. Skreabin (1959) has 

described a new species of the nematode of the mentioned 

genus, which is characteristic of the sei whales, fin whales, 

and leSser.rorquals of the Asiatic population of the north., . 

ern half of the Pacific Ocean. 

8. Rhadinorhynchus tenax.  A.S. Skreabin discovered 

and described (1959). a new type of an acanthocephalid in 

two sei whales of the Asiatic population; until then, it 

was not known to exist either in the sel  whales or in other 

whales. It is known that this genus is also discovered in • 
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a number of fish. A.S. SkrTabin (1959) considers the sei 

whales as the facultative hosts of this acanthocephalid. 

Thus, the total number of the helminths discovered 

at present in the sei whale (as a species) is twenty-one. 

Their distribution among the sel  whales inhabiting the 

main.whaling zones of the World Ocean is shown in Table 

20. The analysis of Table 20 is undoubtedly of interest 

to the establishment of former and present links between 

individual populations. First of all, we should note the 

best understanding (which still is insufficient) of the 

helminthofauna of the sel  whales of the northern half of 

the Pacific Ocean on the whole, where 13 species of endo-

parasites have been recorded in the mentioned whales of 

the Asiatic and American populations 1 . 

The helminthofauna of the sei whales of the North 

Atlantic has been studied even less, and our knowledge 

of the helminthofauna of the sei whales of the Antarctic 

waters, where up to date only five species of endoparasites 

have been discovered, is quite poor. 

While comparing the resemblances and the differences 

of the helminthofaunas of the sei whales from various regions 

of the World Ocean, we note, first of all, that two endopa- 

1. Delamure (1955) and Skr , abin (1959) stress the 

relative richness of the helminthofauna of the Boreo-

-Pacific subregion; this, undoubtedly, is a true fact, 

although the reasons for this phenomenon still remain 

obscure. It should be noted that the helminthofauna of 

the whales of the American population has been studied 

. inadequately, so far. 
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rasites- Diplogononorus balaenopterae and Bolbosoma turbi-

nella- are found in all three regions of the World 

Ocean about which we are talking in this paper. It seems 

that these species, while possessing a broad range of bio-

logical plasticity, i.e. the eurytopic species which have 

a wide range of tolerance to various environmental 

factors, can hardly serve as guides when establishing 

the links which are of interest to us. In addition, it 

should be noted that D. balaenoptera was also discovered 

in the fin whales . and in all three regions of the World 

Ocean we have been examining. As regards B. turbinella, 
• 

it was discovered not only in the sei whales, but also 

in the right whales .  in the Antarctic, in blue whales 
r17.67 

in the Antarctic and North Atlantic, and in the fin whales 

in the North Atlantic and in the Pacific Ocean. 

As far as the quantitative links between the hel-

minthofaunas of the sei whales in individual regions are 

concerned, they are expressed in the following figures. 

The  sel whales'of the Antarctic are connected with the 

sei whales of the North Atlantic and the Pacific Ocean 

only bY two widely distributed endoparasites named above 

(Diplogonoporus balaenonterae.and Bolbosoma turbinella). 

The species Tetrabothrius arsenyevi is an endemic of 

Antarctic  sel  whales which are not discovered either 

in other whales or in another region; Tetrabothrius wilsoni  

is a - species endemic for the  whales of the Antarctic  waters, 

confined within the boundaries of the Antarctic Ocean, 

which, within the boundaries of this ocean,occurs not only 

in sel  whales, but also in blue whales; the third species,' 
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Priaooceohalus grandis,  was also discovered in other re-

gions (in the  northern half of the Pacific Oceen) and also 

in other whales (in right whales, blue and fin whales). 

In the sei whale, howeVer, this endoparasite was discovered 

only in the Antarctic waters. 

The helminthofauna of the sei whales in the North 

Atlantic, represented by nine species of endoparasites, 

reveals the following links: Here we have five species 

common to those of the Pacific Ocean, two of which are 

widely represented and are common to the three regions. 

The remaining three species are typical of the North At.r-

lantic: Lecithodesmus goliath, Ogmo7aster plicatus, and 

Anisakis  simplex, which link the helminthofaunas of the 

sei whales of these two regions, which also are discovered 

in the fin whale. These thrèe species of endoparasites pe-

netrated, undoubtedly, from the Atlantic Ocean into the 

Pacific Ocean either along with  the sei whales, in which 

they are now discovered, or with the fin whales (Lecitho-

desmus aoliath .  and OgmOgaster plicatus),  and then, already 

being in the waters of the Pacific Ocean, discovered for 

themselves yet another host, the sei whale. However, we also 

should point to the third endoparasite, i.e. Andsakis  

simPlex  which is not found in the fin whale in any of the 

regions of the World Ocean which, consequently, could not 

have penetrated from the. North Atlantic into the Pacific 

Ocean along with the whale already mentioned. It seems that 

the fin whale, due to some physico-chemical and biolOgical 

conditions.e is sterile tc the nematode mentioned above. 	This • 

nematode is also not found in other whalebone mhalès in 

the northern half.of the Pacific Ocean, while it is present. 
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in the blue whales and lesser rorquals in the AntarctiC 

and the North Atlantic. Of interest is also'another circum-

stance: A. simplex was discovered only in the sei whale 

of the American population and was not found in the sei 

whales of the Asiatic population. 

• Proceeding from the aforesaid, we may asSume that 

the above nematode penetrated into the Pacific Ocean from 

the North Atlantic along with the sei whale. However, What 

was the route of its host? This question is presented in 

detail below. 

Out of the number of the endoparasites discovered 

in the sei whales of the North Atlantic, Tetrabothrius 

affinis  (in the Pacific Ocean, it was discovered only in 

the blue whale), Crassicauda crassicauda,  and Bolbosoma 

balaenae  did not penetrate into the Pacific Ocean, and also 

Priapocephalus minor which,.although discovered in the 

PaCific Ocean only in the fin whales, not in the sei 

whales. Priapocephalus minor  in the North' Atlantic was 

discovered Only in the sei whale,i.e. it is endemic of 

this particular region. 

While examining the helminthofauna of the sei whales 

of the Pacific Ocean and dividing these whales into two 

populations- American and Asiatic- we .noticed that there is 

a definite difference between these twO populations. This 

difference is substantiated by the peduliar helminthOfauna 

and even by the presence of endemic endoparasites (Lecitho-

desmus sninosus in the sei whales of the American popula-

tion and Ilhadirnchus tenax in the sei whales of the 

A9iatic population). 'In its turn, this speaks of the lack 
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of contemporaneous contacts between the two populations r12/7 

named and their separation a, long time ago (Klumov, 1952, 

1955, 1956, etc.) on the whole  in regard to the American 

and the Asiatic populations of the cetaceans. This was 

substantiated by A.A. Skrrabin (1958, 1959) who compared 

the helminthofaunas•of loth. 

When we compare the helminthofaunas of the sei 

whales inhabiting the Antarctic Ocean, North Atlantic, 

and the northern half of the PacifiC Ocean, we discover 

that the least resemblance noticed in the composition of the 

helminthofaunas is found in the composition of the helmintho-

faunas between the population of the Antarctic sei whales 

and the populations of the sei whales in the North Atlan- . 

tic and in the North Pacific. As àlreadY Stated, they 

have only two common, widely distributed species, which - 

cannot serve as reliable indices of the former links between 

the whales of these three regions. Nevertheless, other 

remaining endoparasites discovered in the sei whales in the 

North Atlantic and in the northern half of the Pacific 

Ocean, are not present in the Antarctic seLimhales. 

Tetrabothrius affLgs, Ogmogaster plicatus (antarcticus), 

Crassicauda crassicauda, Anisakis  simplex,  and Bolbosoma  

balaenae  were discovered in the sei whales of the North 	• 

Atlantic, but they are not found in the sel  whales of the 

Antarctic herds. The Antarctic sei whales lack also 

the parasites which were discovered in the seildhales of 

the 'North Pacific, such as: Ogmokaster nlicatus  (antarcticus), 

 Diphyllobothrium-sp.,  Phyllobothrium delphini,  Tetrarhynchidae 

gen.sp., Anisakis simnlex, Bolbosoma nipnonicum,  etc. 
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These quite important circumstances should be especially 

stressed. The comparison of the helminthofaunas of the North 

Atlantic and tile North Pacific sei whales has revealed that 

between  the:,  there iF; a quite distinct link. These 

populations of the sel  whales share a number of comMon 

endoparasites: Lecithodesmus goliath, Ogmogaster plicatus, 

and Anisakis  simplex.  All the species just enumerated 

originate definitely from the North Atlantic. For instance, 

Lecithodesmus goliath has not yet been discovered in the 

. whalebone whales in the Antarctic Ocean, and Anisakis  

simolex  was discovered in the Antarctic only in the blue 

whale and in . the lesser rorqual. 

Along with the similarities, there is also a marked 

difference in the helminthofaunas in all three regions: each 

of the populations of the sei whales has its endemic para-

sites (one-two species). In the sel  whales of the North 

Atlantic we discover Priapocephalus  minor;  in the sei 

whales of the Antarctic, Tetrabothrius  arsenyevi;  and in 

the sel  whales of the northern half of the Pacific Ocean, 

Lecithodesmus spinOsus (AMerican population) and Rhadino-- 

rhynchus tenax  (Asian population). Besides the endoparasites 

mentioned above, the helminthofaunas of all the three 

populations of the sei whales have endoparasites endemic of 

only one region  and  not found in the sel  whales of other 

regions (see Table 20). This also stresses the peculiarity 

of the.helminthofaunas of the sel  whales of thes e .  popula-

tions. The data presented substantiate without any doubt 

the long isolation of the sei whales of various populations . 

and the lack of their contemporaneous contacts. This is also 

.7.;t4;4-à,==ààràààà 
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confirmed by the presence of local herds of  sel  whales 

within each population. These local herds adhere strictly 

to their feeding grounds (and, apparently, to their winter-

ing grounds). Using tags, Japanese scientists have estab-

lished that the  sel  whales, representing a Bonin herd, 

never pass beyond the boundaries of. 400  n.lat. and do not 

mix with the herd of the sei whales which we call Pacific 

(the Japenese call them northern) which feeds on the grounds 

occupying.the area from the South Kuriles to the Aleutian 

Range. This limitation in regard to the spread of local 

herds interferes with the mixing of the sei whales; this 

is namely the facto r.  which explains the peculiarity of .  

their helminthofauna. 

,Using the actual data as a basis, we may assume 

the following hypothesis regarding the paths of the dis- 

tribution of the sei whales in the World Ocean and forma- . 

tion of individual populations, which  we  are witnessing 

at present. 

• 
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Fig. 14.  Distribution of the sel  whales in the 

World Ocean from their original centre- North Atlantic 

(orig.). 

Having originated like other whalebone whales 

in the Atlantic Ocean and staying in the zone of warm 

waters in this ocean, the sel  whales (or their ancestors), 

while preferring warm waters more than other whalebone 

whales (this is also observed at presert), gradually ex-

panded their range by moVing and adapting themselves to 

less warm, moderately warm waters more abundant in prey. 

First of all, they mastered, it seems, the waters of the 

North and South Atlantic. 

We know well that there were numerous breaks and 

subsequent links between the northern and southern American 

continents; at times these breaks lasted for long geological 

periods of time. South America, having lost the tereestrial 

• - 	. 	 - 
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link with North America, was separated . from the latter 

for the entire Paleocene, Eocene, Oligocene, Miocene, 

and part of the Pliocene. During one of these breaks, 

probably at the end of Miocene, the sei whales 

penetrated from the warm zone of the Atlantic Ocean into 

the Pacific Ocean, where they gradually began to spread, 

occupying new .areas. The penetration of the marine Atlantic 

fauna into the Pacific Ocean and that of the Pacific into 

the Atlantic Ocean via the mentioned break has been well 

known. The sei Whales do not form any exception in this 

regard. On the contrary, we deal here with - a number 

of analogies in . regard to various groups of the animal 

kingdom (Fig. 14). 

, The penetration of the sei whales into the Antarctic . 

waters took place, we believe, simultaneously with their 

spread ihto the Pacific Ocean or even later, perhaps already . 

during the Pleistocene, when the cooling which took place 

forced these whales which prefer warm waters to move south. 

Later, due to the differences in seasons in the southern. 

and the northern hemispheres,"the contacts terminated.first 

of all between the sei whales in the Antarctic and in the 

North Atlantic watsrs (it seems that there were no previous 

contacts between the sel  whales Of the AntarctiC and the 

North Pacific). They developed different biorhythms which L -1727 

prevented them from moving freely from one hemisphere into 

another. 	 • 

Each population occupying a vast water area with 

different conditions in habitat underwent a process 

of differentiation. Ae a result of the adaptation to spe- 
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cific conditions of individual regions; and also to  the 

 biological differences of individual animals that found 

themselves in a large grouping, local herds emerged within 

the populations . 

The analyEis presented above allows us to regard 

the helminthofauna of the sei whales in the North Atlantic 

as initial. If it is compared with the hélminthofauna of 

the sei whales of the Pacific  and the Antarctic oceans, 

we come to only one conclusion in regard to the paths 

along which the spread and the subsequent isolation of - 

the population of.this whale took place. The facts 

on the sei whale at our disposal do.not permit us to assume 

that the sei whale- the whalebone whale which loves warm 

water more than any other species of whales- penetrated 

from the Atlantic Ocean into the Pacific Ocean via the 

basin of the Arctic Ocean even during the interglacial 

period, the period of the maximum warming up of this basin, 

or via the Antarctic Ocean. The links about which we spoke 

above do not corroborate this hypothesis, On the Contrary, 

the penetration of the sei whales from the Atlantic 

Ocean into the Pacific Ocean in the zone of warm water, 

via the break between the northern and the southern Amer-

ican continents, and latee the penetration into the Ant-

arctic Ocean directly via the South Atlantic and the sub-

sequent formation of the populations and their isolation 

(cessation of conta cts)  are substantiated not only by the 

resemblance of their helminthofaunas, but also by their 

peculiarity and the presence of 'endemisffi. The latter bears 
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witness to a prolonged isolation of the populations of the , 

sei whales mentioned above. 

It should be added that the monk seal of the 

pinnipeds is a good analogue to:the sei whale. It is known 

to be the only .thermophilic seal inhabiting warm waters 

(tropic and subtrOpic) of the globe. The scientists are 

.unanimous in regard to the centre of its origin and distri-

bution  (138tticher, 1934; Romer, 1939; Scheffer, 1958). 

The place of . origin of these seals, like also of the 

sei whale, is believed to be the North Atlantic. As  regards' 

the spread of the monk seals, there are several hypothesee. 

Many scientists. believe that it penetrated into the Pacific 

Ocean via the break between the southern and the northern 

American continents. King (1956) showed that - anatomically 

the Mediterranean monk seal (Monachus monachus) differs more 

from Monachus  tropicalis inhabiting the subtropic waters 

of the North Atlantic than Monachus tropicalis from 

Monachus  schauinslandi. The latter two species have 

several ,  features in common, in spite of the fact 

that they are separated by dry land (the Panama Isthmus), 

while the two first ones belong to one or the same initial 

population. It is not. *excluded that their older isolation 

(perhaps different conditions of the habitat) facilitated 	. 

their isolation. 	This fact, remarkable in itself, does 

not make us hesitate to express the view that the HaWaiian 

monk seal (Monachus schauinslandi) penetrated into the 

Pacific Ocean via the only path, i.e. via the break 

between the two Amerieen *continents as mentioned above.. 

Following the current, it reached the Hawaiian islands • 



and formed here a colony which at present counts somewhat 

more than one thoudand animals; sometime in. the past, 

however, according to the data at hand, the monk seals 

were numerouS there. 

One more remarkable point should be stressed. 

The monk seals quite often are hosts to several-species 

of cestodes of the family Diphyllobothriidae. Yet, this 

endoparasite was never discovered in a,n.y of the whalebone 

whales. And it was only in 1946 that sexually immature 

specimens of this . helminth were discovered in a sei Whale 

inhabiting the northern half of the Pacific Ocean and • 

captured in the Commander Islands (Delamure, 1955). This 

fact also indicates the undeniable resemblance in regard 

to the 'paths along which the sei whales and monk seals 

spread. Both species- sei whales and monk seals- are 

thermophllous, both originated in and spread froM. the 

North Atlantic, both could have had (and, apparently, 

had) similar paths of Spreading: Kellog (1922, cited 

after Scheffer, 1955) has shown that the monkseals 

could have had a very wide range of spread in the tropic 

seas during Miocene "... when there was a marine road 

connecting the Caribbean Sea* with the Pacific". This 

remark of an erudite scientist confirms even more So 

the old  links  which tindoubtedly took place in the sel 

whales and monk seals, which still have been preserved 

(both share their distribution and the endoparasites 

common to them). They allow us to assume that the pene- 

tration of these animals into the Pacific Ocean from the 

initial place of origin- the North Atlantic - went 

along the some  paths. 
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LESSER RORQUALS 

194. 

• Feeding 

The biology of the lesser rorquals has been studied 

rather poorly. This is due to the fact that, first of  ail, 

the lesser rorqual is taken in small numbers. It is hunted 

by the Norwegians in the Barents Sea and by the Japanese, 

in the waters surrounding the Japanese islands. In the 

USSR, during one yenr, less than ten animals are killed. . 

The Japanese fish for this whale from coastal 

whaling stations located chiefly on Hokkaido and Honshu 

islands. The annual catch reaChes several hundred animals 

(on the average,  about 300 - 350 whales). 

' Japanese scientists have gathered good material 

on the feeding of the lesser rorqual in the Pacific Ocean, 

the Sea of Japan and the Sea of Okhotsk, although they 

have not analyzed their studies in detail, as it would 

be deaired (Omura and Sakiura, 1956). 

Nobody hunts this species of whale in .the Ant-

arctic waters. Even in the latest workS of G. Williamson 

and V.A. Arsenyev (1961) on the lesser rorquals in the 

'Antarctic, there are no new data on the feeding of these . 

whales. 

Table 21 contains all the data as found in world 

literature on the feeding of the lesser rorquals in the 

Antarctic waters, in the North Atlantic, and in the 

northern half of the Pacific Ocean, also included in this 
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table are the findings of our expeditions of 1951 - 1956. 

The data on the feeding of the lesser rorquals in the 

North Atlantic (the Sea . of - Barents) were taken from A. 

Jonsgard (1951) and some older literary sources. 

Even a slight làok at Table 21 reveals that the 

feeding of the lesser rorquals inhabiting the northern 

half of the Pacific Ocean has been studied better than 

it was in other regions of the World Ocean. 

The first thing which should be noted is the pre-

ference of the lesser rorquals in regard to fish. In our 

waters, these whales are primarily ichthyophagons animals. 

The examination 'of their stomachs revealed the remâns 

of fish. In the area near the Kuriles, from the most 

southern to the most northern islands, the leading 

prey was walleye pollock. This coincides with the data L-18.1.7 

of the ichthyological investigations conducted by the 

Institute of OceanologY of the Academy of Sciences of 

the USSR (Gorhunova, 1954), which show that in the area 

of the arch of the Kilriles, there are large aggregations 	- 

of the above-mentioned spawning fish. We examined the 

stomachs of lesser rorquals which were filled completely 

with the bones of the walleye pollock, its otoliths, and 

crystallized lenses. It was possible to establish that 

up to 200 - 300 specimens of this fish were :found in one  

stomach. 	 • 



North Atlantic Antarctic & adjacent regions 

Crustacea  

Euphausia superba 
Euphausia crystallorophias 

Crustacea  

Calanus finmarchicus 
Meganyctiphanes norve-
gica 

Thysanoessa inermis 

Pisces  

Clupea h. harengus 
Mallotus v. villosus 
Odontogadus m. merlan-
•gus 
Pollachius virens . 
Gadus m. morhua'(juv.) 
Boreogadus saida 
Scomber . scombrus 
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Table 21  

COMPOSITE TABLE OF PREY FOR LESSE,R RORQUALS (Balaenoptera acutorostrata) 

IN MAIN FnHING REGIONS OF THE WORLD OCEAN 

Northern half of Pacific Ocean 

Crustacea  

Calanus glacialis 
Calarnis sp. 
Nephrops thomsonii 
Euphausia pacifica 
Thysanoessa inermis 

Cephalopoda  
Ommatostrephes sloanei pacificus 

Pisces 

Etrumeus micropus 
Clupea harengus pallasi 
Sardinops sagax melanosticta 
Engraulis japonicus 
Cololabis saira 
Gadus morhua macrocephalus 
Eleginus gracilis 
Boreogadus saida 
Theragra chalcogramma 
Ammodytes h. hexapterus 
Pneumatophorus japonicus 
Pleurogrammus azonus 
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A similar picture of the feeding of lesser rorquals 

on fry in the North Atlantic was observed by Jonsgard 

(1951). There, the following kinds of fish serve as the 

main prey for the lesser rorquals: caplin, herring, Arctic 

cod, young cod, etc. The zooplankton as food does not play 

a very important role. 

Such a condition, however, is not observed'everywhere. 

Omura and Sakiura, 	Japanese scientists (1956) 1 note that 

in the water adjacent to the islands of Japan, the lesser 

rorquals feed for the most part on the "krill" (in brackets, 

they add "Copepoda"). Unfortunately; no further explanation 

is given. At the same time the identification.to  the species 

of the copepods discovered in the stomachs of the lesser 

rorquals would help us understand better their biology, 

and also  the  reasons for their seasonal locations.. 

. The data of the Japarese scientists (Table 21) con-

firm also that the fish, too, play an important role in 

the feeding of the lesser rorquals, and especially in 

the southern part of the SeP. of Okhotsk, near the shores 

of Hokkaido Island (44 stomachs were filled with krill, 

38 stomachs with fish); near the Pacific shore of the same 

island (14 stomachs containing zooplankton, and 16 con.; 

taining fish); near the Pacific coast of Honshu Island 

(10 stomachs filled with plankton, 28, with fish),  etc. 

However, while examining these data in regard to individual 

years, Omura and Sakiura (1956) point out that such a pic-

ture of the distribution of the food in the stomachs in which 

the zooplankton is discovered increases, exceeding considerably 

the number of the stomachs containing fish. 
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It should be noted.,that in our waters, we never  ob-

served  similar phenomena, and we never discovered in the 

stomachs of the lesser rorquals any other food than fish. 

If there was some zooplankton, it was secondary, not the 

main food. 

It seems that here one ought to speak about some 

"geographical specialization° of individual local herds of 

lesser rorquals, which proceeds, of course, not only from 

the biological heterogeneity of the species (Klumov, 1955; 

Guryanova, 1957), but also from the presence in nature of 

food that is easiest to obtain. It seems that for the les-

ser rorqual of the north-west of the Pacific Ocean, in the 

Bering Sea, in the south of the Chuckchee Sea, there 

are conditions forcing this whale to compete with other 	, 

species feeding on the plankton, that it is easier and simpler 

for this species to feed on fish. The whale's plasticity 

in regard to food, that developed during its biological 

progress due to the external conditions, including the 

competition, permits it to prey on fish. On the other 

hand, in the regions more to the south, the conditions of 

the internal medium are such that they do not prevent the 

lesser rorqual from feeding on the zooplankton. In all the 

regions where the lesSer rorqual is found, this whale does 

not feed on cephallopod mollusks. True, oür list (see 

Table 21) has a Pacific pelagic squid which was included in it 

on the strength of the'discovery of the beaks of squids 

in the stomachs of these whales. Yet, they could have got 

into the whale's stomach indirectly,.via the stomach 

of the walleye pollock. At any rate, we did not get a single 

squid intact from the stomach of a lesser rorqual. 
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The distribution of the lesser rorqual in the 

waters near the Kuriles depends only on the distribution 

of walleye pollock, and in the north (the Bering Sea) 

also on the distribution of navaga and Arctic cod. In the 

Gulf of Anadyr, Providence Bay, Lavrentiya Gulf, Mechigmen. 

Bay, etc., according to the reports we obtained froM the 

directors of the Plover and Mechigmen Whaling Stations, 

the lesser rorqual comes to the shore if either the Arctic 

cod or navaga are present there, and also in the Chuckchee 

Peninsula. 

HELMINTHOFAUNA 

The data on the llelminthofauna of the lesser ror-

quals from individual regions of the World Ocean are quite 

inadequate. Their helminthofauna was not subject to special 

studies, hence tremendous research lies ahead. 

We present only the composite Table 22, due to the 

lack of sufficient material. 

Delamure in his report (1955) names nine species 

of helminths which are found in the lesser rorquals in 

the World Ocean; he does not present their distribution 

according to regions. These endoparasites are as follows: 

Fasciola skrjabini,  Lecithodesmus goliath, Ogmogaster plI-

catus Anisakis  simplex,  Terranova decipiens, Crassicauda, 

crassicauda, Bolbosoma balaenae, Bolbosoma nipponicum,  and 

Bolbosoma brevicolle.  

We can supplement this list with two species of 

endoparasites which were found by A.S. Skr'abin (1959) 

in lesser rorquals, that were captured near the northern 
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Kuriles. These are,first of all, the nematode Anisakis  L-18.17 

ulanup of the North Pacific, which is endemic of the 

named region,  and the  larval stage of a cestode from the 

family Tetrahynchidae. 

It should be noted that Bailis considered (cited 

after Margolis and Pike, 1955) that Kreplin, who discovered 

and published the data on the presence of the trematode 

Ogmoff,aster plicatus in the lesser rorqual, committed an: 

error in his identification by taking a sexually immature fin 

whale for the lesser rorqual. He stressed that nobody dis-

covered this trematode in the lesSer rorqual, either before 

or after Kreplin. This is why this trematode in Table 22 

is followed by a question mark. Further investigations of 

the helminthofauna of the rorquals will allow us to 

solve this problem. 

*
Transliterated from Russian. Translator. 



Terranova decipiens 
Crassicauda crassicauda 

Bolbosoma brevicolle 
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Table 22  

HELMINTHOFAUNA OF THE LESSER RORQUALS INHABITING 

BASIC WHALING REGIONS OF THE WORLD.00EAN 

Northern half of 
the Pacific Ocean 

North Atlantic Antarctic and ad-
jacent waters 

Fasciola skrjabini 
Lecithodesmus goliath 
Oeogaster plicatus 
C?C.K.) 

Tetrarhynchidae gen, 
sp. larva 

Anisakis simplex 
(?C.K.) Anisakis simplex 

Terranova decipiens 
Crassicauda crassicau-
da 

Bolbosoma balaenae 
Bolbosoma brevicolle 
(C.K.?) 

Anisakis pacificus 

Bolbosoma nipponicur 

In Table 22, we tried to place the helminths in ac-

cordance with the regions we are interested in. However.,it 

was impossible to make this arrangement for all the endopa-

rasites. Whenever there was any doubt, a question mark was 

used, followed by my initials. 

Our knowledge of the feeding and the helmintho-

fauna of the lesser rorquals is so inadequate that no ge-

neralizations can be made, except the conclusions which 

might be applied also to the lesser rorquals (they were 

given at the end of the chapters dealing with right, blue, 

and fin whale&. 

• 
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HUYIBACK WHALES 

The humpback whales in the northern half of the 

Pacific Ocean, and partiàularly in its north-west, are 

not too important from the commercial viewpoint. 

They are killed in small numbers near the shores of' 

America, particularly near the shores of California and . 

in the Alaska Strait. Several tens of animals, a.nd sometimes 

up to two-three hundred whales, are taken in the waters 

around the Riukiu Islands. The Soviet whalers operating in the 

Kuriles and Commander Islands are not interested in hun- 

ting this species. Nothing indicates that the humpback whales 

in these waters might be of some commercial value in the 

future. The reserves of this species in the northern half 

of the Pacific Ocean are so negligible that even if there 

were a decree prohibiting the killing of them, scores of 

years would pass before one might speak of them as commercially 

important animale.  

The Soviet whaling fleets kill annually no more . 

than t_en humpback whales. A small herd of these whales 

has been preserved in the northern part of the Bering Sea 

and in the south of the Chuckchee Sea, to which place they 

migrate in summer. Since the mentioned regions are not 

exploited extensively, a small number of the humpbadk . whales 

are taken by both the Soviet and the Japanese whalers 

along the migratory routes, when the humpback whales pro-

ceed from the south (their wintering place) to the north, 

or migrate back, southward, for wintering. 
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• At the beginning of our century, the humpback 

whales in the Antarctic waters were one of the main 

species of commercial value, and they were killed by 

the thousands. At present, however, they are almost 

extinct, aid the takes of the few remains, which have 

managed to survive, are regulated by restrictions and 

the season during which they may be killed. The humpback 

whales in the North Atlantic also are almost extinct, and 

during recent years their catches have not exceeded 4 - 7 

animals annually. 

Nevertheless, many books have been, and still are 

being written in which also their feeding is presented. 

• 
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Table 2. 

COMPOSITE TABLE OF THE PREY FOR THE HUI,TBACK 

WHALES (MegaDtera nodosarIN  MAIN WHALING REGIONS OF THE 

WORLD OCEAN 

Antarctic and 
adjacent waters 

North Atlantic Northern half of the Pacific Ocean 

Crustacea  

Grimothea (post-
larvae Munida 
gregaria) 

Euphausia superda 
Euphausia hemigi-
bba 
Thysanoessa macru-
'ra 
Nyctiphanes austra-
lis 

Pseudeuphausia la-
tifrons 

Pisces 

Clupeidae gen. sp. 
Clupea fimbriata 

Crustacea  

Calanus sp. 
Meganyctiphanes 
norvegica 
Thysanoessa iner- 
mis 

MolluSca 

Gastropoda 
Limacina helicina 

Cephalopoda 
Decapoda gen. sp. 
Illex illecebrosus 

Pisces 

Clupeidae gen. sp. 
Clupea h. harengus 
Mallotus v. villosus 
Osmerus eperlanus 
Boreogadus saida 

Phaltfflcorax sp. 

Crustacea  

Calanus cristatus 
Calanus plumchrus 
Calanus glacialis 
Mysis oculata 

Themisto sp. 
Euphausia pacifica 
Euphausia similis 
Thysanoessa inermis 
Th. longipes 
Th. raschii 
Th. spinifera 
Eualus gaimardi bel-
cheri 

Nephrops thomsonii 
Pandalus goniurus 
Pleuroncodes planipes 

Cyclostomata 
Entosphenus tridenta-
tus 

Pisces  

Clupea harengus pal-
Iasi 
Sardinops sagax me -U 
nosticta 
Salmonidae gen. sp, 
Oncorhynchus gorbu-
scha 

Osmerus sp. 
Mallotus villosus 
socialis 

Cololabis saira 
Gadus morhua macro-
cephalus 

Eleginus gracilis 
Boreogadus saida 
Theragra chalcog/.1- 
ma 
Ammodytes h. hexap-
terus 
Sebastodes polyspint 
Pleurogrammus monop-
terygius 
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We have summed up all the literary data at our 

disposal, as well as the scanty material obtained as a re-

sult of our expeditionsin the northern half of the Pacific 

Ocean during 1951 - 1956, and compiled a list of the prey 

for the humpback whales for three regions of the World 

Ocean, similar to what has been done in regard to other 

whalebone whales (Table 23). 

We believe that a study of the data presented in L7-17 

Table 23 reveals the resemblance in regard to the feeding 

of the humpback whales and other whalebone whales in the 

Antarctic, where Euphausia superba  serves as the basis 

of its existence. The list of the prey for the humpback 

whales in the North Atlantic and in the northern half of 

the Pacific Ocean greatly resembles the list of the prey 

for the fin whale and the lesser rorqual. 

The statement about the lesser rorqual may be fully 

applied also to the humpback whale (as far as the geographic 

specialization is concerned). In the northern part of the 

Pacific Ocean, the humpback whale, like also the lesser 

rorqual, is, first of all, an ichthyophagous animal. It 

feeds in this region only to a slight extent on the 

zooplankton and it does not feed at all on the cephallopod 

mollusks. Like the lesser rorqual, it feeds in the waters 

around the Kuriles primarily on walleye pollock. We 

 personally examined the stomachs of humpback whales 

filled with these fish (remains of bones, otoliths, 

and crystalline lenses). True, during the run of pink 

salmon, we also discovered this fish in the stomachs of 

humpback whales. Thus, the distribution of the humpback 

whales in the waters near the Kuriles, and also in the area, 
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of the Commander Islands and South Kamchatka is closely con- • 

 nected with the distribution of the aggregations of the 

spawning of walleye pollock. 

The humpback whales in the Soviet waters - the 

Bering Sea and the Chuckchee Sea- are found where'there 

are aggregations Of Arctic cod, herring, and caplin. 

As regards the helmintheaUna of the humpback 

whales, the members of our expedition examined the stomach 

of only one whale and discovered only one endoparasite, 

i.e. Bolbosoma nipponicum,  and in Delamure's report (1955), 

there are given only four species of endoparasites: Grassi-

cauda crassicaudà, Crassicauda boopis, Bolbosoma balaenae, 

and 'Bolbosoma turbinella. All the named helminths are 

quite widely distributed in the whalebone whales and are 

of no particular interest to us. It is evident that this 

is only a small "fragment" of the helminthofauna of the 

humpback whales that is now known. We may assume without 

any reservations that their helminthofauna should be much 

larger, and the fact that we do not know them yet bears 

witness to the fact that we do not pay attention to the ex-

tremely important branch of the helminthofauna, i.e. the 

study of the endoparasites of marine mammals. 

• 	 GREY WHALES 

As is generally known, the grey whales at present 

inhabit only the northern half of the Pacific Ocean, although 

fossil remains of them were also discovered in the North 

Atlantic (Van Deinse and Jung, 1937). According to a number 

of scientists (Dudley, 1725; J. Colenso, 1832; Van Deinse, 

1931; Jung, 1936; etc.), the grey whales inhabited and were 

captured in the waters of the North Atlantic back in the • 
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A.G. Tomilin (1957) wrote that until 1932, at which 

time the Soviet whaling flotilla "Aleut" began its opera-

tions in the north-west of the Pacific Ocean (before the 

publication of Zenkovich's work in 1934), there were scarcely 

any data on the feeding of the grey whales. Ch. 

Townsend (1885) and P. Andrews (1914), although they ex-

amined the stomachs of these whales captured in the waters 

of the south-east of Korea, i.e. on the wintering grounds 

of the Sea-of-Okhotsk-Korea herd (Vasilyev, 1891), they 

did not discover any food in them, except for the remains 

of algae and also s some jelly-like mass and liquid. In 

particular, Townsend (1885) wrote the following about  the 

feeding of the grey whales (cited after Zenkovich, 1934): 

"The  people  with whom I have spoken about the grey whales 

believe that these whales, while beyond the boundaries of 

their Arctic habitat (i.e. on their wintering grounds. 

S.K.), do not eat much. They are much leaner when they 

move to the north than when they move to the south... 

The whalers say that they do not know what constitutes 

the food of thèse species, and that they cannot find 

anything in the stomachs of these animals during their repro-

duction". 

This is quite natural as the whaling for the grey 

whales took place on the whole on their wintering grounds, 

in particular, near the »ores of Korea (this is found in 

Townsend's description). On the wintering grounds, as a 

rule, the grey whales do not feed on anything. This 

explains why the whalers did  nt  find any food in the 

stomachs of these animals. 
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This fact is also substantiated by Ch. Scammon 

(1869) for the waters of South California. Scammon 

writes that the stomachs of the grey whales captured 

during the winter in the waters of South California 

contained either "..• very little food or none at all... 

until now we have been unable to determine what they do 

feed on". 

During our expedition (1951 - 1956; Klumov, 1959),. 

no collections were made, as we did not capture a single 

species, although we had special permission to kill five 

animals for scientific purposes. Hence the list of the 

prey for the grey whales has been compiled exclusively 

on the .strength of the material published by Soviet 

scientists and the scientists abroad (their names 

are given at the end of the present article, in the 	' 

bibliography). 

It should be stressed that almost all food objects, 

excepting a few, were extracted from the stomachs of the 

grey whales of the Chuckchee-Californian herd during the 

summer period. 

We would also like to point to the distinct 

capacity  of the  grey whales to select some definite 'food 

objects- benthopelagic and benthic animals, primarily the 

amphipods, and hence their complete neglect of planktonic 

animals during feeding. The inclusion of such representa-

tives of the zooplankton as Euphausia pacifica, Nephrors  

thomsonii, and Pleuroncodes planipes in the list of 

the prey may be explained by their discovery in the 	.r1817 

stomachs of the grey whales only on the wintering 

grounds- in the waters of South CalifOrnia and Mexico 
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(Howell and Huey, 1930; Matthews, 1932). Unfortunately, 

the number of the mentioned crustaceans in the stomachs of 

the grey whales remains unknown. Most probably it was single 

specimens. The following facts allow us to make such an 

assumption: the general regularity which we have established 

for the whalebone whales- as a rule, on the wintering 

grounds, the whalebone whales do not feed on anything, 

but live on the reserves they have accumulated during the 

summer feeding; the authors do not indicate the volume of 

the food discovered in the stomachs of the grey whales 

examined. Usually', if the stomachs are filled up,this fact 

cannot but be reported by the scientist, as it usually 

strikeshim much (a great volume of one and the same food 

consisting of a multitude of crustaceans). 
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Prey for the Grey Whales (Eschrichtius gibbosusl  in 

the Northern Half of the Pacific Ocean l  

Polvchaeta 	 Atylus carinatus 
Eusirus sp. 

Travisia forbesii 	 Gammaridae gen. sp. 
Lembos arcticus 

Crustacea 	 Nephrops thomsonii 
Pleuroncodes planipes 

. 	. Calanus sp. 
Mysis oculata 	 Pisces  
Euphausia pacifica 
Isopoda gen. sp. 	 • Clupea sp. 
Lysianassidae gen. sp. 
Anonyx nugax 	 Aves  
Ampelisca macrocephala 
Pontoporeia femorata 	 Phalacrocorax sp. 

1. 
The present list and Tables 1, 6, 11, 18, 21, 

and 23 have been compiled on the strength of the original 

material' of the author, which were given to the Expedi-

tion of the Institute of Oceanology on the Study of the 

Cetaceans in the Far East, as well as on the strength of 

numerous literary sources of which only some are listed 

below: 

Akimushkin (1958); Betesheva (1954, 1955, 1961), 

Betesheva and Akimushkin (1955), Zenkovich (1934, 1937), 

Klumov (1952, 1956, 1957, 1958, 1959, 1961, 1962), Kora- 

belnikov (1957), Ponomareva (1948), Sal'nikov (1953), Smir- 

nov (1935), Tomilin (1957), etc. 

Andrews (1914), Abe (1953),Col1et (1877, 1886, 

1900), Freund (1932), Howell and Huey (1930), Ichichara 

(1961), Jonsgard (1951), Kellog (1928), Matthews (1932, 

1937, 1938), Mizue (1951), Nakai (1954), Nemoto (1957, 

1959), Nomoto  and  Nasu (1958), .Nishimoto, Tosawa and Kawa-

kami (1951), Nishiwaki (1959, 1960), Olsen (1913), Omura 

(1957, 1958), Omura and Sakiura (1956), Rdce (1961), 

Schubert (1955), Scammon (1896). 


