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very important and interesting papers are known only to a narrow cir-
cle of specialists. |

The aim of this book is to sum up all of this material and where
rossible to £ill in the missing links in order to provide a biological
foundation for the proper organization of the industry and to plan some
courses for a rational exploitation of the natural resources of these
waters.

In order to achieve this aim we first needed to clarify the ta-
onomic status of the Black and Azov Sea mammals, since up to now +this
question could not unfortunately be considered settled.

| Of course it would not be possible to achieve our aim without
studying the ecology of the species of dolphins which inhabit the Azov-
Black Sea basin., As the material on these species has built up, it has
become increasingly clear that there are quite definite ecological dif-
ferences among the different species of dolphin which determine the dif-
ferences in the nature of the distribution, behavior and aumbers of the
animals in these waters.

These differences compel us to turn to the clarification of the
morphological and some of the physiological characteristics of the indi-
vidual species. It has turned out, as was to be expected, that these cha-
racteristics fully correspond to the ecology. It was important to uncover
these links and to demonstrate them. ° o

This logibal'order in drawing on the availabie material has deter-
mined the content and the arrangement of the chapters in this book, which
of course, are not all equal in scope. Thus, for example, the section on

the taxonomic status of the mammals of the Azov-Black Sea basin appears

*ly



out of all proportion in comparison to the other sections. This can be
explained by the complicated tangle the taxonomists have made of this ques-
tion for, "unfortunately the freedom with which systematic characters are
endowed with one sort of taxonomic significance or other by 'over-enthusi-
astic' taxonomists who have been carried away by the number of new descrip-
tions, has more than once bordered on blatant caprice” (B.N. Pavlovskii,
1952a, page 172). This set of circumstances compels us to look critic-
ally at every attribute put forward by previous researchers as a diag-
nostic character. This cannot help but affect the length of that parti-
cular chapter. ‘

On the other hand in order to redfice the length of the text I
have often resorted to the most abridged approach. This applies, for ex-
ample, to the question of the origin of the Black Sea and the first sec-
tion of the second chapter. Some general questions relating to the mor-
phology and biology of dolphins are, as it were, put in parenthesis in
this section which makes it possible to cut down on any further exposi-
tion of the subject and concentrate the attention on the differences which
exist between various forms. In the same way the technical side of the
commercial whaling of dolphins.and the subsequent processing of the raw

material are also set out in gipklingtiva.

In dealing with the research materials and in the course of wri-
ting this book I frequently had recourse to the advice and assistance of
my teachers and fellow workers as well as of my colleagues at the Ministry

of Fisheries and institutions coming under the Ministry. I should like

to convey to all of them my sincere thanks.
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First and foremost I remember with a warm feeling of gratitude
the unforgettable director of the laboratory in which this book was con-
ceived and to a large extent written, Professor S.A. Severtsov. My fre-
quent conversations with him and the lively interest he always showed in
commercial animals furnished me with many ideas to mull over with regard
to the blological material which I had amassed.

I also had many valuable ideas for the outline and the writing of
this book from the late Professor V.V. Vasnetsov and also from Professors
- B.S. Matveev, S.P. Naumov and V.I. Tsalkin,

I am obliged to A,S. Sokolov and S.L. Delamure fsr unplubished
materials relating to their research which I have used in this book.

In the organizational work involved in producing this book I
had a great deal of assistance from the USSR Minister of Fisheries, A. A.
Ishkov, from the former chief of the Main Administration of the Azov-Black
Sea Fishing Industry, S.P. Emel'yanov, the Director of the Novorossiisk
Biological Station, E.I. Drapkin, the Director of the Novorossilsk Fish-
ing-boat Base, G.D. Pichko, the Director of the Yalta Fish Factory, M.P,
Kalmykov and the chief of the factory workshop, I.A. Bykovskii.

Without the confidence which the above-mentioned persons showed
in me without their help I would never have been able to coﬁplete this

book.
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INTRODUCTION

In the post-revolutionary years quite a bit has been achieved *7
in the study of the fauna of the Black Sea and the Sea of Azov, parti-
cularly as regards mammalian fauna. Thus, for example, three times more
papers have been published over the last 38 years than through the whole
of the 132 years whieh constitute the pre-revolutionary period of research.

To make this clear, I will illustrate the situation by means of
a graph (Figure 1) on which the Y-axis sets out the number of papers
published (in %), vwhile on the X-axis we see the time, divided into ap-
proximately equal sections, beginning from 1785, the year when the first
paper devoted to this field appeared.

In Sevastopol in 1871, the first Russian marine biology station
was established. This year may be taken as the beginning of the routine

. study of the Black Sea as can be seen very clearly from the figures gi-
ven in V. R. Nikitina's bibliographical study (1940), Thus, for example,
from 1773 to 1861, that is, over a period of 88 years, the entire output
of biological literature on the Black Sea was limited to 22 titles. The

subsequent years produced the following figures:

Years Number of titles
1861~-1880 53
1880-1899 123
1899-1917 138
1917-1937 350

However, the pre-revolutionary and post-revolutionary periods
of research do not differ only with regard to the number of studies pu-
blished, but also, which is more important, with regard to the content

of the papers involved. Whereas we rightly call the first period the



faunal period, on the other hand, we are justified in calling the Soviet
period the ecological period, which is, of course, linked with intensive
industrial development and hence, with thé demands of a practical approach
and with the general development of the science of ecolédgy in this coun-
try.

Noting the acﬁievements in Soviet ecology over a 20-year périod,
A.N. Formozov (1937) writes: "Twenty years ago the Cetacea were one of *8
the least studied among our theriofauna. Over this 20-year period a
lot was done not only to elucidate the species composition of Cetacea,
but also with regard to the detailed study of the ecology of a number of
species”.

In connection with the Cetacea of the Azov-Black Sea basin, it -
can be stated that while during the Soviet period of research a few stu-
dies also appeared which were of a taxonomic nature, the remaining bulk

of the literature appearing during this period relates to ecology.

Speaking of ecology, I feel I

Number

Mo:;s must mention the fact that in recent

‘;;. I years, many biologists, both Soviet and
ey others have become involved with so-called
j: ecological classifications. On the basis
30 | of the ecological characteristics of

éjh individual species of animals, they are
"l grouped into ecological types, groups,

0 . - .
1755 T918 TR 85 16521584 18851917 (9181954 22

Years = and so on. Some scientists even clas-
Figure 1, The dynamics of the
study of mammals of the Black sify biotypes and entire biocoenoses.

and Azov Seas.
in this way.

One would think that such a classification is not the H#askof



present-day ecology since it leads this branch of science into a blind
alley. It is a question of classification for the sake of classification.
No conclusions of either a theoretical or practical significance emerge
from such a classification, apparently due to the fact that it is scarce-
ly possible to make such classifications at all.

It is another matter if it is a question of bringing ecology in-
to the realm of taxonomy or animal morphology. Here, ecology makes it
possible not only to establish one or another morphological feature, but
to understand and explain its significance for the blology of an animal.
But to substitute taxonomy for ecology, setting out ecological types, clas-
ses, groups of animals, it seems to me is hopelesé, for aside from witty
but useless generalizations and inferences, it leads nowhere.

The task of ecology consists in ascertaining the mechanisms of
1life processes of a specles or a population as a whole depending on the
conditions of the habitat. Hence, the study of the effects of external
conditions on animals; the ascertainment of environmental factors, both
favorable and unfavorable to the animals; the examination of the adapta- *9
tion of the animals for exploiting favorable external conditions gnd adap-
ting to unfavorable ones and consequently, problems regarding the princi-
ples of population dynamics of animals arising out of this.

As data accumulated, quite distinct ecological differences among
the individual species of Black Sea dolphins began to emerge in ever in-
creasing degrees. These differences between what one would think close
forms, inhabiting the very same basin, were of great interest and neces-
sitated the turning of attention to ascertaining morphological and cer-

tain physiological features of the individual species.



Taking such a course, we arrived indirectly at the comparative
method of research which was so successfully developed by Russian scho-
lars, including A.N, Severtsov. It should be noted that Academician A.N,
Sévertsov, being a morphologist himself, none the less stressed the nec-
essity of developing the complex ecological-phylogenetic studies. "This
method," he wrote, "as we have seen, consists of a critical and as far as
possible, a detailed correlation of phylogenetic research data, i.e. data
of comparative anatomy, paleontology and comparative embryology wlth the
data of the physiology and biology (ecology) of the groups of animals be-
ing studied” (A.N. Severtsov, 1949, v. 5, p. 262).

Our adoption of the comparative method of research with the in-
clusion of morphological and certain physiological indices permitted us,
it seems to me, not only to coxrroborate on concrete data the correctness
of the principle of harmony of the organism and the environment, but also
aided in clarifying these differences which are obsexrved in the character
of the dispersion and distribution of animals in the basin, in their ha-
bits and in their abundance of the individual forms.

* % *

The collection and the processing of the data was begun by me
in 1933 and continued with some interruptions (1937, 1940-1945, 1950)
until 1952, i.e. on the whole, 12 years. A

In the area of taxonomy, I made use of mainly craniological ana-
lysis, conducted according to the method proposed by I.I. Barabash-Niki~
forov (1938). The -only difference was in the number of measurements.
Thus, while Barabash—Nikiforov'(1940) took 35 measurements on one skull,

then I, striving to take all measurements necessaxry for a more thorough



investigation of the configuration of the cranium, took 50 measurements
which are presented below. Those which Barabash-Nikiforov took are marked
with the letter "a", at the same time, three of the measurements indicated
by him, namely: 1) the greatest width of the foramen magnum, 2) its great-
est height and 3) the length of the maxillo-premaxillar suture, Were not
taken by me because these indices are highly subject to individual vari-
ability, which was convincingly demonstrated by V.I. Tsalkin (1938).

In the area of taxonomy, I confined myself mainly to a cranio-
logical analysis because the cranium has the most complex striacture, and
it is precisely in it that morphological changes, which may not as yet be
noticeable in the remainder of the skeleton, primarily occur. It is not
without reason therefore, that it is the cranium that is the most reli-
able and most widely used material in the taxonomy of all mammals. More-
over, all of the previous researchers also made use of craniological analy-
sis. The data necessary for comparison was contained precisely in this
analysis and every new feature that I proposed would have hung in mid air,
for there would have been nothing to compare it with. The above consider-

ations are what determined the measurements below.
LIST OF CRANIAL MEASUREMENTS

a. 1. Overall length of the cranium (corresponding to the condylo-
basal length in the cetaceans) - from the posterior margin of the occipital
condyles to the end of the rostrum.

a. 2. Basic length of the cranium -~ from the middle of the in-
ferior margin of the foramen magnum to the end of the rostrum.

a. 3. Length of the rostrum - from the lines of the maxillary

notches to the end of the rostrum.

¥10
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a. L, Length of the alveolar row of the maxilla ~ from the pos-
terior margin of the alveolus of the last tooth to the end of the ros-
trum. (on the left side).

a. 5. Maximium breadth of the cranium - the distance between
the most prominent lateral points of the posterior part of the cranium.

a. 6. Interorbital breadth - at the narrowest point of the inter-
orbital interstice.

a. 7. Maximum breadth of braincase - the distance between the
centers of the temporo-parietal fossae.

a. 8. Maximum height of thé cranium - the distance between the
most prominent superior and inferior points of the posterior portion of
the cranium.

a. 9. Width of the rostrim at the base - along a line of the
maxillary notches.

a. 10. Width of the rostrum at the last tooth - along a line of
the last tooth of the maxilla.

a. 11. Height of the rostrum at the last tooth - a vertical measure-
ment in the position of the last measurement.

a. 12. Width of the rostrum at midlength - along a line,
bisecting the length of the rostrum/

a. 13. Premaxillaxry width at rostral midlengthQ along a line *11
of the preceding measurement.

a, 14, Length.of the premaxillaries - the greatest.

a. 15. Length of the basilar process - from the inferior margin
of the foramen magnum to the farthest point on the border of the vomer.

a. 16. Length of the facial section - from the anterior margin of

the notch of the external nares to the end of the rostrum.
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a. 17. Length of cerebral section - (obtained by subtraghingithe
value of measurement 16 from value of:measuzement 1).

a. 18, Height of occipital area @the greatest: from the inferior
margins of the occipital condyles to the highest point of the occiptal
crest.

a. 19, Condylar width - the largest diameter of the occipital con-
dyles.

a. 20. Condylar height - distance between the superior and inferior
margins of the occipital condyles.

a, 21. Width of the premaxillary bifuraction - the greatest: the
distance between the inferior edges of these bones in the area of the ex-
ternal nares.

a. 22. Lateral diameter of the extermal nares - the greatest.

a. 23. Distance between the anterior margin of the notch of the
external nares and a line of the maxillary notches (obtained by sub-
tracting the value of measurement 3 from the value of measurement 16).

24, Distance from the inferior margin of the foramen magnum to
the pterygoids along the median line.

25. Distance fiom the inferior margin of the foramen magnum to the
posterior margin of the alveolar row along a median line.

26, Maximum breadth of the cranium in the anterior portion of
the frons - the distance between the most prominent lateral points of
the margins of the frontals.

27. Distance from the occipital crest to the end of the rostrum
along & median line.

28, Distance from the superior interstice between the nasal bones

to the end of the rostrum.
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29. Distance from the anterior margin of the temporal fossa to
the anterior margin of the frontals - on the left side.

30. Width of the pterygoid foramen.

31. Length of the pterygoid foramen.

a. 32. The greatest length of the temporo-parietal fossa - on the
left side of the cranium.

a. 33. The maximum height of the temporo-parietal fossa- on the
left side of the cranium.

34, Length of the occipital crest - in a straight line.

35. Length of the occiptal crest - with a tape.

36. Diagonal - from the inferior margin of the foramen magnum to
the posterior margin ofathe zygomatic arch of the temporal (on the left
side of the cranium).

37. Diagonal - from the center of the pterygoids to the anteriet *12
edge of the zygomatic arch of the temporal (on the left side of the
cranium).

a. 38. Length of tooth at midlength of the maxilla - on the left
side.

a. 39, Width of tooth - in the same area.

a. 40, Frequency of teeth in a 2.5 cm length in the maxilla - in
the same area.

a. 41. Number of teeth in each jaw on both sides.'

a. 42, Length of mandible - from the posterior edge of the mandi-
bular condyles to the anterior tip of the mandible (on the left side).

a. 43. Length of the alveolar row of the mandible - from the posteri-
or margin of the alveolus of the last tooth to the end of the jaw (on

both sides.)
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a. 44, Width of the base of the mandible - the distance between
the most prominent points of the processes at the base of the jaw (on the
left side).

45, Distance from the notch at the mandibular condyle of the man-
dible to the énd (on the left side).

L6, Distance from the posterior edge of the mandibular condyle to
the posterior margin of the alveolar row of the mandible (on the left
side).

47, Distance from the posterior edge of the mandibular condyle to
the posterior margin of the notch on the interior side of the mandible (on
left side).

48, The smallest height of the mandible (on left side).

a. 49. Height of the mandible behind the last back teeth (on the
left side).

50. Length of symphysis.

Tt is understood that all of the measurements with the exception
of the 35th were taken with sliding calipers.

The side of the cranium on which one or the other measurement was
taken is not indicated incidentally. This is explained by the asymmetry
of the cranium, characteristic of toothed cetaceans.

In addition to the measurements indicated here, I attempted to
use two more values: the weight of the cranium and the weight of the bulla
tympani. Nothing came of it, however. The point is that the cranium of
the dolphin, as does the entire skeleton, contains much fat. Thus, the
weight of the cranium is determined not only by the weight of the bone mass,

but by a degree of decoction of the cranium as well. MNoreover, as a result
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of hygroscopicity of the bones, their weight fluctuates intensely depend-
ing upon the humidity of the atmosphere.

Besides the craniological measurements, I used other indices em-
Ployed by previous researchers: namely, the body measurement of the animals
and the nature of the color,

Of the indices employed by taxonomists, I excluded completely only
the‘body proportions gecause of the fact that before me was the task of
determining how competent the establishment of the Azov and Black Sea dol-
phins into independent species ahd subspeclies done by preceding researchers
was. It is quite evident that in order to solve that problem, & comparison
of data on Cetacea of the basin under consideration with data on the same
species from other water bodies is necessary first of all. In addition to
that, the most reliable déta contained in publications by foreign authors
is on skull proportions, including linear measurements of animals and their
color. There is almost no data on body proportions. Because of this situ-
ation I was forced to forgo entirely the measurements of body proportions
of animals.

The collection of data which formed the basis of chapter two began
back in 1933 when I had occasion to be a participant in an expedition
on the study of the mammals of the Black Sea. Since its firdings were not
published, it is necessary to say even if a few words about it.

The expedition was organized by VNIRO (All-Union Scientific
Research Institute of Fisheries and Oceanography) (Moscow) in conjunction
with the Scientific Commercial Fisheries and Biological Station of Georgia
(Batumi) in 1933. Data was gathered at the permanent observation stations

in Batumi, Novii Afon, Pitsunda and Yalta +ill 1934, inclusively.

%173
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The expedition consisted of: S. Yu. Freiman on whom the entire
administration of the operations and studles of dolphin migration rested;
I. I. Barabash-Nikiforov, who was engaged in taxonomy; G. BE. Nikol'skii,
studying the reproduction of wild animals and author of those paragraphs
who studied the feeding and fatness of dolphins. D. G. Berucheshvilli and
L. E. Tsuladze (Georgian Commercial Fishing Station), I. F. Tryuber (VNIRO),
N, I. Sidorov Azcherniro (Azov-Black Sea Scientific Research Institute of
Sea Fisheries and Oceanography) and students of the Moscow State University,
F. F. Tsentilovich and A. S. Narkhov, worked as observers on the expedition.
After the expedition, my assistants in conducting operations were
the following co-workers from Azcherniro; in 1939 - M. M. Bakshitskil and
L. G. Levchenko; in 1946 - A. A. Bykowski and V. A. Bandurenko, in addition
to which the former.continued to work with me till 1948, inclusively. In

1949, G. E. Feldman participated in the field operations.

* % %

The procedure for the collection and processing of the data used
in studying the feeding and fatness of dolphins, I had already set out in
detail back in 1940. Stomach contents of animals were used as material
for the study of nutrition. Identification was made on the basis of oto- ¥4
liths or on representative cranial bones of fish remaining in the stomach.
This procedure was used previously by M. I. Tikhii (1912) while studying
nutrition of beluga, and M. M., Ivanov (1936) while studying the Baikal seal.

In identifying the material, besides the works of V. K. Sovinskil

(189%4), X. Milashevich (1916), N. M. Knipovich (1923), E. Higgins (1868),
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E. Koken (1891), Th. Scott (1906) and others, a collection of otoliths
of Bléck Sea fishes prepared especially for this purpose was also used.

For the quantitative nature of feeding, it was decided to go the
route of counting the individual specimens and subsequently, very appro-
ximately of course, converting the figures into weight indices using the
mean weight of the specimens. The application of the procedure developed
by hydrobiologists (Data on the Feeding of Fish in the Barents Sea (1931),
A. A, Shoxygin (1952), et al.) for the study of feeding in fish, i.e.
the methodology for determining the total and partial indices of full-
ness was unsuccessful; first of all, because the food in the stomachs of
toothed cetaceans in the majority of cases is highly digested, and second-
ly, because it is not always possible to determine the weight of every
animal under the usual conditions of haste in dressing wild animals.

Undexr the term fatness condition I have in mind strictly fat-
ness, and not of the entire organism of the animal, but only the rela-
tive amount of subcutaneous fat layer. Therefore the fatness coeffici-
ent is called the ratio of the subcutaneous blubber (together with the
skin, which is called a khorovina by those in the industry) “:tollithe
weight of the carcass of the animal.

The thickness of the fat layer was measured in a specific, and
always in the same spot; namely, after cutting the skin with the fat
directly in front of the dorsal fin.

While studying the distribution of the dolphins in the basin, I
used published aerial reconnaissance data, personal observations made
during many vo&ages with commercial whaling crews, and finally, data of
1947, collected during a voyage on an Azcherniro vessel in the north

eastern region of the Black Sea.
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Results of the analyses of the reproductive systems of the ani-
mals and watching for the appearance of new-born in the catches, inclu-~
ding the observation of the behaviour of dolphins in the sea were used
in the clarification of the biology of reproduction.

It will become necessary to dwell in more detail on the opera-
tional procedures in the area of the morphological and physiological cha-
racteristics of the various species of dolphin (Chapter Three). I was
successful in attracting P. A. Xorzhuev, who agreed to conduct hemato-
logical research, to the studies begun in 1948 in Yalta.

It was quite evident that in conducting these studies, labora-
tory conditions were already required. Therefore, right here on this
commercial enterpfise, assisted by the administration of the Yalta fish
processing factory, a small laboratory was equipped in a short time in-
cluding electrical service which not only provided lighting, but permit-
ted the simultaneous connection of a centrifuge, a Farburg apparatus
and other devices;

Since the results of the research on dolphin blood have already
been published by Korzhuev and N. N. Bulatova (1951, 1952), it would be
inexpedient to dwell on the procedures of their work here. Therefore,

I will discuss the methodologies only of those studies which rested di-~
rectly with me; namely, the determination of the weight indices of the
internal organs of dolphins and gas exchange. We will begin with the
obtaining of weight indices.

Besides the absolute necessity here of accuracy in weighing the
animal and its internal organs, 1 became conviﬁced during the course of
the study that the time of reseaxrch has great significance. If the ani-

mal was killed long before and has lain dead even 12 hours, the weight

%15
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indices of the intexrnal organs are different from those of one that has
Just been killed. This situation forced us to select for weighing only
those dolphins without any wounds, i.e. which retained all of ‘‘their
blood, therby ensuring an accurate determination of the welght of the
animal. After weighing, the animal was killed and immediately skinned
together with the fat layer. Due to the speed with which the latter
operation was conducted, I had the opportunity to dissect animals so
fresh that often peristalsis in their intestine was going on. Such a
method ensured the obtainment of stable, reliable data on the welght of
the various internal organs.

Certain putiely.methodological errors, which will be discussed
in the third chapter, forced us to forgo the comparison of the indices .
of the internal organs of the dolphins with like ones in other animals
presented in the literature. For the same reasons, I did not consider
it methodologically correct to compare the indices that I obtained with
like ones for ﬁhales in which, due to the gigantic measurements of the
animals themselves, the determination of the values of the indices one
has to recognize as more than approximate. Singular data, where the in-
dices were determined according to a procedure close to ours, belongs to
A. S. Sokolov. These data, so kindly given to me by the author, are
therefore presented in the third chapter. |

The determination of the capacity of the lung tissue in the va-
rious species of dolphin was very interesting, nevertheless it became ne-
cessary to drop the experimental determination of the capacity of the *16
lung tissue for two reasons: the lungs of the common dolphin (Delphinus

delphis ponticus) are affected with skryabinaliosis1 (see below) which

1Trans. note: An infestation of the pulmonary organs with the nematode
Skryabinalius cryptocephalus which ultimately destroys the lung tissue
and related structures. It is discussed in more detail later in the book.
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destroys the tissues; secondly, the lungs in the dolphin, because of the
peculiarity in the structure of that organ in the Cetacea (see second chap-
ter), do not collapse after the death of the animals as in terrestial
animals and always contain a certain amount of air, to get rid of which

without destroying the lungs proved to be impossible.

Y

Puc. 2. Tpofinuki 71 10AYHeNsT BOSLYNA, BHLIXAGMOr0 MKIBOTHBIMII.

Figure 2. A tee for obtaining air, exhaled by the animals.

The situation concerning the procedure for obtaining data on
gas exchange was significantly more complicated. The complexity re-
sulted first of all from the fact that we were the first ones to con-
duct studies of such a nature on cetaceans. In addition to the above, I
considered that it is precisely in the physiology of respiration that
there should first of all be differences, conditioned by the ecological
peculiarities of the separate species. This caused an urgent search for
a means of obtaining such data. The main difficulty lay in the procedure
of obtaining the air from a freely breathing animal. For this purpose,
a tee with a system of valves was constructed which permitted the col-
lection of air exhaled by the animal and at the same time making it

possible for it to Breathe atmospheric air. The part of the tee which
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entered the blowhole was made in the form of a threaded cone in oxder that
the tee may be squeezed as tightly as possible by the tissues of the blow-
hole. Since the diameter of the latter is considerably larger in the

bottle-nose dolphin (Tursiops truncatus) than in other dolphins, two

tees were made, depicted:«in Fig. 2. The arrows denote the direction
of the movement of air. The valves which regulate this direction upon
exhalation and inhalation are inside the elbows of the tee.

The tee was inserted into the blowhole of the animal; a Douglas
sac, in which all of the air exhaled by the animal is co;lected, is at- *18
tached to the appropriate tee, as is depicted in the photograph (Fig. 3).
After the expiration of a fixed period of time reckoned according to a
stopwatch, the alr from the sac was passed through the usual hy&ro—
scopes, gas meters, determining its volume. A small sample of air
(0.75 cm3) was put into a gas collector for a later analysis of its
chemical composition in a Holden apparatus, a model of which containing
a 10 cm3 buret, was assembled in a flat case conveﬁient for use in ex~-
peditionéry conditions. In this way, the Douglas~Holden method, well-
known in physiology, was employed in the long run.

It should be noted that it turmed out to be rather simple ob-
taining air from an animal out of the water. After an initial violent
reaction upon insertion of the tee into the blowhole, the animal grad-
ually became accustomed to it, settled down and began to breathe calmly.
This is exactly when the Douglas sack was attached to the tee. It was
considerably more complicated obtaining air from an animal in the sea.
Here the reaction upon insertion of the tee into the blowhole was ex-
tremely violent and prolonged. Because of this, it became necessary to

place the animals into a special tank, for which salting vats were used.
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Puc, 3. Ilonyuense RO3nyXa, BBHIALIXACMOTO MHBOTHBIM.

Figure 3. Obtaining air exhaled by the animal.

We were succcessful in conducting gas exchange studies on two of
the most divergent species: the common dolphin (Delphinus) and the bottle-
nose dolphin (Tursiops). Unfortunately, we were unable to do the same

studies on the harbour porpoise (Phocaena).
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The data on the estimation of the condition of the stocks of
dolphin in the sea (fourth chapter) requires no description of its col-
lection procedures. Here, the requirement was to collect ovaries of the
animals in the largest quantities possible. During their collection, the
length of the body of the animal was measured and the reproductive system
was examined., Next the ovaries were excised; a small incision with a
scalpel was made on the dextral one. The ovaries were tied in pairs,
labelled and fixed in Formalin or in a Bouln® fixative.

The processing of this material, with the exception of a careful
count of the corpora lutea scars of previous pregnancies, did not require
any special procedure.

The concluding chapter requires no description of the operation-
al procedures at all.

Tgrning to the nature of the collected material, it should be
noted first of all that the greatest amount is related to the main com-
mercial species - the common dolphin; the remaining species of dolphin
of the Black and Azov Seas are represented by a considerably smaller a-
mount of material. |

In the area of taxonomy, the data is characterized by the follow-
ing figures.

Pertaining to the common dolphin, 52 craniums were processed,
among them, 44 from the VNIRO collection, 5 from our collections (Zoo-
logical Museum of Moscow State University), and 3 craniums from the col-
lection of the Zoological Museum of the USSR Academy of Sciences.

To the data pertaining to the bottle-nose dolphin, 62 skulls
were processed, among them, 50 skulls from our collections preserved

in the Zoological Museum of MSU and 12 skulls from the VNIRO collection.

1 Trans. note: Conjectural transliteration.

*19
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On the data pertaining to the harbour porpoise, 22 craniums in
all were processed; among them, 10 each from our collections, preserved
in the Zoological Museum of MSU and from the Museum collection itself,
and 2 craniums from the collection of the USSR Academy of Sciences Muse-
um,

In addition, within the collection of the USSR Academy of Sciences
Zoological Museum, 8 craniums of some species of dolphin from other bo-
dies of water in which we were interested, were processed.

Thus, 144 craniums in all were processed. The results of the
measurements in absolute figures are given in an appendix.

From the figures presented above, it is evident that the bulk
of the material on the common dolphin was formed by the VNIRO collection
gathered in an expedition which was discussed earlier. It is this very
collection that Barabash-Nikiforov (1938, 1940), Tryuber (1937, 1939)
and other researchers spent most of their time working.

Data for the study of feeding and fatness of dolphins was col-
lected, as has already been noted back in 1933. Nevertheless, work in
this trend did not stop even in succeeding years. During the years 1933,
1934, and partially in 1935, as was already mentioned (S.E. Kleinenberg,
1940), the contents of over 10 thousand stomachs of the common doiphin
were collected in Yalta, Novorossiisk, Novii Afon and Batumi. During
1946, in Yalta, Anapa and Cape Utrish, about 3 thousand stomachs of this
dolphin were examined, and throughout the year 1948, the contents of
2000 stoméchs were examined in Yalta and Novorossiisk. Thus, for the
character of feeding in the common dolphin I made use of the data of

over 15 thousand individuals from the various reglons of the sea.
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During 1933, 1934, and in part, 1938, 182 stomachs of the bottle-
nose were collected in Yalta, and in'the same place in 1948, another 50
stomachs which makes 232 stomachs in all,

The harbour porpoise is represented by the least data. In 1934
in Batumi, the contents of 21 stomachs were collected and in 1949 in
Anapa, material from 50 animals. I did not use any data fvrom the Sea of
Azov,

In the study of fatness of the common dolphin, mainly weight data
were used. This was obtained from the data of weigh-masters on fishing
operations and collected in the same years and in the same places as the
data on feeding. The amount of this data is very great - 70 thousand
specimens. OConsiderably less data on the measurement of the thickness
of the fat layer (from 8688 animals) was collected in 1934 in Yalta.

Data on the biology of reproduction in the common dolphin was
collected mainly in 1939 and 1946 when in Yalta, Anapa, Cape Utrish,
Novorossiisk and Tuapse, the reproductive systems of 4253 animals were
examined. In 1948 in Yalta, ‘the reproductive sustems of 50 bottlenoses #20
and in 1949 in Anapa and Novorossiisk, the reproductive systems of 50
harbour porpoises were examined.

. . A _considerably lesser quantity of data was gathered for the study
of the moxrphological and physiological characteristics of the various
species of dolphins. This situation is explained first of all by the
fact that this material was collected only during two seasons and at {two

points; secondly, the labor-consuming aspect of the collection. *21

Data on the weight indices of internal organs of the common dol-

phin were collected from 100 adult specimens (50 in the spring and 50 in
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the fall), and also from 15 embryos and from 12 underyearlings and year-
lings; on the bottlenose and harbour porpoise- from 50 adult specimens
of each species in the spring. Of the first two species, the material
was collected in 1948 in Yalta; for the harbour porpoise, in 1949 in

Anapa and Novorossiisk.

Table 1
Quantity of material used
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Key to Table l:

1. Chapter in which data is used. 2) Name of data. 3) Quantity .

4) Common dolphin 5) Bottle-nose dolphin 6) Harbour porpoise

7) Years of collection 8) Regions of collection 8a) Yalta, Anapa

8b) Yalta, CGape Utrish, Anapa, Novorossiisk, Novii Afon, Batumi

8c) Same as 8b 84) Yalta 8e) Yalta, Anapa, Cape Utrish, Novorissiisk,
Tuapse 8f) Yalta, Anapa, Novorissiisk 8g) Yalta

8h) Yalta, Anapa, Cape Utrish, Novorissiisk, Tuapse

9) Graniumst 10) Stomach contents 11) Weight data on fatness

12) Measurements of fat layer thickness 13) Datacon-wepréduction (repro-
ductive system 14) Weight indices of internal organs 15) Data on gas

exchange 16) Ovaries

1 ;
Including: our collections - 65; VNIRO collection - 56; MSU Zoological
Musuem - 10; USSR Academy of Sciences Zoological Musuem - 5 specimens

Gas exchange studies were conducted in 1948 in Yalta on 20 compon
dolphin and 20 _bottlenoses.

The presented list characterizZes in brief the basic material
which I employed and is tabulated in Table 1 for a clearer demonstration.

The Table does not reflect all of the material used. Thus, for
example, it does not include data on the distribution of the dolphins in
the basin, and also, some isolated observations so kindly reported to me
by many persons that I am always mentioning in the text. Finally, many
of my own observations as well, made during the course of my work and

which cannot be expressed in figures, did not enter into the Table.
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CHAPTER I

MAMMALIAN FAUNA OF THE BLACK AND AZOV SEAS
1. HISTORY OF FAUNISTIC RESEARCH

We are indebted to our native researchers for the accumulation *22
of knowledge concerning the mammals of the Azov-Black Sea basin.

Unfortunately, a tendency towards ignoring the achievments of
our science is still being manifested in certain foreign bulletins up
until tﬁe present time., In oceanographic studies, the works of the Swedish
zoologist S. Ekman (1935) and the American bulletin by Sverdrup, M. Jonson
and R. Fleming can serve as clear examples of such silence, as L.A.
Zenkevich rightly noted (1948).

Meanwhile, it is known that "as a result of many years of tho-
rough research, some of the Soviet seas can be considered as the best
studied bodies of water in the world at the present time," (L.A, Zen-
kevich, 1948, p. 170).

The beginning of studies into the mammalian fauna &f the Black
and Azov Seas dates back to the end of the 18th century. As long ago as
1785, a work by K. Hablizl "A Physical Description of the Taurian1
Region According to Its Location and All Three Natural Kingdoms," was
published in Russian without indication of the author's surname. Later
this work was published in a German translation with the author's name
being indicated (K. Hablizl, 1789). This circumstance must be noted

because of the fact that many quote the German translation of this work

. Trans. note: According to the Great Soviet Encyclopedia, Taurica was

originally the name given to the southern part of the Crimea. In fact,
maps of the Ancient Roman Empires refer to the Crimean Peninsula as
Taurica Khersonese. Later, according to the Gr. Sov. Enc., Taurica
was applied to the entire of the Crimean Peninsula. So, I presume that
here Hablizl is using Tauria o refer to the Crimean Peninsula as well.
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as the primary source when in fact the primary source appeard in Rus-
sian literature.

In this work, the following is written concerning the group of
animals under discussion:

"16). Sea pigs.1 Mar. suin (Delphinus phocaena Linn.) The por-

ous, Porpoise.

In the Black and &zov seas, and especially in Enikal'skili
Straits, in superior numbers, where they often appear on the surface of *23
the water in entire schools, and are of superior size: for often they are
more than a §§gggg2 in length. However, they are also found in all of the
other European seas and are considerably well knowm," (p. 168).
Further:

"17). Seals. Vecium marin (Phoca vitulina) common seal. In the

Black and Azov Seas; but rarely show themselves near the shores, with the
exception of the Sevastopol harbour, where compared to other places, they
are more often noted," (p. 169).

Thus, Hablizl indicates two species of mammals for the Black and
Azov Seas: the sea pig and the common seal or Qg;R"B. The author's note
regarding the "superior size" of the sea pig, which has comparatively
small body measurements, offers grounds for assuming that Hablizl obserVed,

evidently, yet another species of dolphin actually characterized by large

body measurements, but indicated for the Black Sea considerably later.

1Trans. note: Colloguial name for porpoise.

2Trans note: An obsolete unit of length equalling 2.134 meters.

3I‘rans. note: According to W. E. Ricker, Russian English Dictionary.
Bull. 183, Fisheries Research Board of Canada, Ottawa, 1973 - any
small seal, According to the Great Soviet Encyclopedia, this common
name applies only to the genus Phoca.
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A later paper, also published in Russian, belongs to A. Meier
(1794). In literature, citations of that work as in Hablizl's work, are-
not made with reference to the author but; the title, but V. Ul'yanin
(1871), quoting it, writes: “published by A. Meier”. While such refer=
ences to Hablizl's paper are justified by the fact that the name of the
author was not indicated, then for Meier's work, this is explained by
simple misunderstandiﬁg. The title of thé work itself: "Narrative,
geodetic and a natural historic description of the Ochakov lands, con-
tained in two dispatches and composed by Andrei Meier, Liuetenant-
Colonel Kherson Granadier Regiment, and member of three scientific soci~

gdies-in Russia," sufficiently clearly indicates that.
In this paper, it is also indicated that of the marine mammals
in the Black Sea there can be found "the sea pig; in Turkish - domus-

baluk; in French - le marsouin, Delphinus phocaena," (p. 200). It is

noted, incidentally, that in October these "sea pigs" pursue schools of
mackerel.

Foreign scientists, trayelling throughout the Crimea and the Cau~
casus, for example G. Reulli (1806), M. Engelhardt and F. Parrot (1815),
R. Layll (1835), did not report any significant information in our area
of interest. The history of the fishing industry near the northern shores
of the Black Sea by the archeologist K. Koehler (1832), is to a greater
degree of historical-philclogical interest.And only the voluminous work
by I. Georgi. (1802), even though it is a compilation of Hablizl's,
Meier's and P. Pallas' data deserves at least passing mention.

I. Georgi names the same two species of mammals for the Black and
Azov Seas that Hablizl had indicated before him, and namely: the dolphin-

sea pig and the common seal. The author divides the latter species into

*24
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four subspecies: the Baltic, Caspian, the oceanic and Siberian (having in
mind, obviously, the Baikal seal), while the Black Sea seal is relegated
to the Baltic subspecies by the author entirely without basis (p.1496).
Georgl states, Incidentally, that the seals in the Black Sea are game
animals but not a commercial species for they are killed here singly,

and adds that the seals occurring near the coasts of the Crimea are al-
ways small in size.

The author does not bring forward any reasons for combining the
Black Sea and the Baltic seals into one "subspecies.” It is doubtiful
whether he had any bases for such a unification. It is significant that
Georgl, as nevertheless did some of the subsequent authors, speaks of the
Caspian and Baikal "subspecies" of the common seal when both Caspian and
the Baikal seals were described by Gmelin as species in 1788 - over 14
years before the appearance of Georgl's last volume of works.

The information presented here exhausts the data in the area of
the mammalian fauna:of the Azov-Black Sea basin which had accumulated in
the literature to the time of the appearance of a comprehensive work by
the Petersburg Academician P,S. Pallas (1811), and the one considered to
be the primary source in Russian zoology.

It is precisely this work published in Petersburg in Latin that
many consider as the first stage in the study of the Black Sea fauna.
Earlier sources are presented here not only to show the inaccuracy of
such a notion and not only because these worKs are of interest in them-
selves, but in order to show that this first "pre-Pallas" period of re-
search into the fauna of the Black Sea belongs entirely to our native

literature as well.
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Pallas names specles for the Black and Azov Seas established be-
fore him. Thus, citing the same Russian name - sea pig - for Delphinus
phocaena, Pallas writes that it often occurs in the Baltic, Black and
Azov (Maeotitic Ma.rsh)1 Seas and is also distributed in the Pacific
Ocean (v. I, p. 284). Regarding the common seal, Pallas writes: "the

common Phoca canina or vitulina, even though according to Pliny's ob-

servations, it does not resemble a calf (vitulina) bj voice at all, is
very abundant in all of the seas: the Baltic, North, White, Black or
Ponticg, the Arctic and Pacific Oceans, and amazingly (et mirum!), even
in fresh-water lakes of Siberia -~ Baikal and Orona, removed for thousands
of miles from the sea... abundant even in landlocked seas without out-
lets: the Caspian and the Aral, where it was brought by some unknown
force in deep antiquity..." (v. I, p. 115). Besides these two species,

Pallas names also the monk seal (Phoca monacha) which in his opinion,

comes here from the Mediterranean Sea. As a result, Pallas already esta-
blishes three mammals in the Black Sea: one species of dolphin and two
species of seal.

As we see, Pallas, in the same manner as Hablizl and Georgi, dis-
.regards the description of the Caspian ahd Baikal seals done by Gmelin
and takes these two species for one - the common seal, into whose range
Pallas clearly inaccurately includes even the Aral Sea.

One circumstance evokes even greater amazement. The most numer-
ous species of Black Sea dolphin, namely the common dolphin or "white-

sided" dolphin (Delphinus delphis L.) was not recorded by anyone to

Pallas' time. Not only was it omitted by him (as was yet another species),

1 Trans. note: Again, the Sea of Azov appears on the map of the Roman

Empire as Palus Maeotis, i.e. the Maeotis "Marsh", from L. palus=marsh.

Trans. note: Here, the author is presumably referring to the Pontus
Euxinus, an earlier name for the Black Sea.

%25
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but its presence in the Black Sea Pallas denied in general. Thus, cit-
ing its Russian name "vorvon, Pallas writes: "Often occurs in the Baltic
Sea and the Pacific Ocean near shorelines and mouths of rivers; the ap-
pearance in the open sea predicts an approaching storm. It was not ob-

served by me in the Black Sea (In ponto a me non observatus)”, (v. I,

D. 284).

Apparently, Pallas incorrectly took this dolphin for the harbour
porpoise when he indicated it for the Black Sea.

Pallas' authority and influence in zoology are so great that
some of his absolutely false conclusions were mechanically repeated by
very many subsequent researchers., Even in our time, for example in E.
Henntschel's report (193?), the Aral Sea is included in the range of the
common seal, where as is well known, there are no seals and apparently
never have been.

One often comes across references in the literature to a work
by A. Sevast'yanov (1816). In addition to that, from the reference to
the title of the work, it is obvious that it is a transaltion of one of
Pallas' works, where among the descriptions of Crimean domestic and wild
mammals, birds, reptiles, amphibians, fishes, insects and molluses, it

is stated: "In the sea are fouhd small seals (Phoca vitulina) and dol-

phins (Delphinus phocaena) in large numbers”, (p. 61).

In a description of the Taurian region by J. Bronewsky (1825),
which has more of a geographical rather than a faunal significance, it
is stated: "Of the animals, seals (Seechunde) are observed in the viei-
nity of Sevastopol, and sea pigs (Meerschweine), in large numbers in the

Black and Azov Seas,” (p. 70).

*#26
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One of the first indications of the existence of the common dol~
pﬁin in the Black Sea 1s attributed to the Petersburg academician E, Eich-
wald (1830). In his report (1831), he gives the common seal (citing Pal-
las), the monk seal and two species of dolphin (the common dolphin and
the harbour porpoise) for the Black Sea.

In the first zoological bulletin by Ivan Dvugubskii (1829-1833),
to be published in Russiéan, there is an Indication of the entry into the
Black Sea of the monk seal or white-bellied seal from the Medlterranean.
The Black Sea ia also included in the range of the sea pig, and regard-
ing the common dolphin, called the “vorvon dolphin (D. delphis)) it is
stated that“it is found only in Botany Bay and the Pacific Ocean” (part
I, p. 67).

The most accurate composition of the Black Sea dolphin fauna
was established by M., Rathke, who in his work devoted to the fauna of the
Crimea, published in Petersburg (M. Rathke, 1837), was the first to point
out that "the dolphins are very common in the Black Sea. They are caught
in large numbers along the Crimean coasts, and particularly near the Bos-

porus. Particularly numerous are the Delphinus phocaena, and for that

reason much larger in dimensions than Delphinus tursio. Delhpinus del-

phis is less common but I still succeeded in finding two of its skulls
near Kerch" (p. 297). The reference to the ratrity of the common dolphin
most common to the Black Sea should be attributed no doubt to Pallas' in-
fluence who disclaimed the presence of this dolphin in the Black Sea.

It is difficult to assume that the common dolphin began to in-
habit the Black Sea only from the thirties of the last century and that

during Pallas' time this dolphin wasn't there at all.,
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Despite the appearance of Rathke's work, as usual only two species

of dolphin: "Delphinus phocaena (sea pig or chushkai)" and "Delphini del-

phidis (vorvonl)" are cited for the Black Sea in a subsequent article by

M. Kaleniczenko (1839, p. 212).

The composition of the Black Sea mammalian fauna was elucidated
in a most complete and detailed manner by A. Nordmann (%840), a partici-
pant in the so-called Demidov expedition. Describing the mammals accor-
ding to biological order, Nordmann names two species of pinnipeds for

the Black Sea: "1l. Phoca monachus Gm." ~ the monk seal, about which it

is stated that it keeps to caves of roeky shorelines of southern and south
eastern Crimea and on -islands near the delta of the Danube River (p. 25),

and 2) Phoca vitulina ~ The common seal, reference to which is called in-

to question with a question mark.

Of the Cetecea, two species are named: 1) Delphinus phocaena L., *27

about which it is stated that "this is the most common species of dol-
phin inhabiting the Black Sea. They make their appearance in large scho-

ols and enter into the Sea of Azov as well” (pp. 64-65); 2) Delphinus ture

sio Bonn. and 3) Delphinus delphis L. Tt is significant that in descri-

bing the latter two specles and citing Rathke's work, Nordmann makes a
cautious post-script: "Pallas was unaware of the existence of the latter
two species in the Black Sea” (p. 65).

Pallas' influence was particularly strongly reflected in a report
by Yu. Simashko (1851) who, having named the monk seal for the Black Sea,
includes the Black and Azov Seas in the range of sea pigs. With regard

to the other species of dolphin - Delphinus tursio Fabr. - Yu. Simashko

confines himself only to the following: "Rathke found a skull of a

1 Trans, note : Russian common names for these specles.
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dolphin on the Black Sea coast in the Crimea which he attributed to
this species” (p. 1120). The range of the common dolphin is described
by him in the following mamner : "... within the boundaries of Russia,
it occurs in large numbers in the Baltic Sea and parts of the Pacific
Ocean adjacent to Russia" (p. 1119). The Black Sea, as we can see is
not named.

Ones attention is drawn to the fact that concerning the species
about which Pallas says nothing at all, Yu. Simashko still considered it
possible to quote Rathke"s work when, speaking of the common dolphin whose
existence in the Black Sea Pallas denied, Simashko considers it possible
to ignore in this case the indications of Rathke and Nordmann.

In one of his works devoted basically to the ichthyofauna of the
Black Sea, X. Kessler (1861)_writes: "Of the mammals in the Black Sea,
some species of seal and dolphin occur. The seal, however, is scanty and
only rarely approaches the northern shore -~ alone; on the contrary, the
dolphins which carry a non too poetic a name here of sea pigs, sometimes
swim right up to Odessa in entire schools. Dolphins occur here in two

speciess the blunt-snouted (Delphinus phocaena L., Phocaena communis Cuv)

and sharp-snouted (Delphinus delphis L.)" (p. 36).

Although all of the authors stress the scantity of the seals in
the Black Sea, references to the existence of seals there always keep
occuring in the literature of the latter half of the last century and even
the beginning of the present century. Thus B. Poznanskii (1880), descri-
bing from the words of eyewitnesses how an entire school of "Pharachs,
with large muzzles and whiskered" (pp. 30-31) approached Adler's shore

during a storm at sea, correctly concluded that these were seals.
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The animals, approaching very close to shore, evidently wanted to take

advantage of 1t for a rest but the people crowded along the shore pre-

vented them from doing so and the seals were forced to return to the sea. *28
In a work on the phenology of the Crimea published in Petersburg,

N. and V. Kgppen (1883) speak of three species of dolphin occuring there,

not naming, it is true, precisely which ones. The authors speék of a

. seal (Seehunde), "called here foka", (p. 235), not glving a specific

name elther. N. and V. Koppen note that the seal very rarely exposes 1t-

self near the shore and that in 1830's one specimen was killed between
Kuchuk-Lambat and Karabakh (p. 235).

In 1891 a report on the vertebrates of the Crimea by A. M. Nikol'-
skil was published. On the basls of preceding authors, three species of

dolphin are named in 1t: _Delphinus delphis Linn., Delphinus tursio Bonnat

and Phocaena communis Cuv., besides which, regarding the latter species,

Nikol'skii writes that this "common dolphin (? - S. K.) occurs in the
Black Sea much more aften than other specles, from where they enter into
the Sea of Azov, according to the evidence of Pallas and Nordmann" (p. 90).
In explaining the Black Sea representatives of the pinnipeds, Nikol'skii's
report not only did not intorduce any clarity, but on the contrary, aggrava-
ted that confusion which existed in the literature before its appearance.
We will dwell on it dwmirmore detall later during our consideration of the
Black Sea seal. :Presently we will concentrate our attention on the Ceta-
cea inhabiting the Black and Azov Seas.,

P. van-Beneden (1892) cites the three species of Black Sea dolphin

named by Nikol'skii with a reference to Rathke's work.

Rathke's data on the species composition of the Black Sea dolphin
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were verified against factual material and were fully corroborated by
one of the directors of the Sevastopol Biological Station, a prominent
researcher of the Azov-Black Sea basin fauna, A. Ostroumov (1892), who
presents the following species in a more contemporary nomencalture: "Pho-

caena communis Lesson, a living witness of the last glacial period, known

to fishermen under the name pekhtun... Tursiops tursio Fabricius, achie-

ving considerable dimensions, reputed by fishermen under the name sea pig...

Delphinus delphis Linné - the white sea pig, or white-sided dolphin. "It

is possible, writes Ostroumov, "that yet a fourth species of dolphin may

»
be found in the Black Sea - Tursiops parvimanus Lutken, but I have not as

yet been able to observe it" (p.220).
The very same species are named in an anonymous travel note "Dol-
phins of the Black Sea” (1892).
In 1880, a whale entered the Black Sea: a small rorqual which was
washed up on the shore near Batumi. Almost the entire skeleton of that
whale is preserved in the Kavkaz musuem. G. I. Radde (1899) writes in the %29

catalogue of this museum: "No. 158. Balaenoptera rostrata Fabr. This whale

was washed up onto shore near Batumi in May of 1880." It continues,
"... Missing many vertebrae and several ribs, and a portion of the man-
dible was sawn off.,.. I measured: length of cranium from for ocpt. to the
end of the nose - 2 mtr., the greatest breadth between the orbits - 1.2 mtr.
The discovery of this whale is of great interest, I know of no
cases of ancient writers having knowledge regarding a whale passing
through the Dardanelles and the Bosporus to gain entry into the Black Sea.
In more recent times, this is undoubtedly an isolated incident" (p. 83).

This incident entered into many subsequent reports. The most



38
ndetailed description was given by A. M. Shugurov (1912, p. 50).

References to two ingidences of entry of a small worqual into the
Black Sea occur in contemporary literature, but in the second, no concrete
data are presented, while in all of the preceding reports ‘it is emphasigzed
that the occurrence in 1880 was the only one. This was caused evidently,
by the fact that Radde's work was incorrectly entitled "The Capture of a
Whale in the Black Sea" by V. R. Nikitina (1934, p. 280). and is marked as
1834, whereas it was published in 1899. BEvidently this mislead E. N. Mal'm
(1938), who mentions two incidents of a whale entering the Black Sea. Mean-
while, Radde's report (1899) concerns that well-known incident in 1880, as
was shown above. Following Mal'm, N. A. Bobrinskii (1944, p. 187) repeats
the same mistake, and A, A. Kirpichnikov (19H9) quotes Bobrinskii's report,
and so oh. In short, the conviction that there were two occurrences of a
whale entering the Black Sea originated only in recent literature. Concrete
data, on the other hand concern only the one incident of 1880.

Correlating the above, I am inclined to regard the second incident
of an entry of a small rorqual into the Black Sea as a spawn of literary
confusion and not as actual fact.

K. A, Satunin in his summary (1903, pp. 9-10) reports that for the
Black Sea "of the-cetaceans (Cetacea) one should mention a whale (Balaeno-

ptera rostrata Fabr.) washed up on the shore in Batumi in May of 1880,

This is the sole occurrence of an entry of a whale into the Black Sea."”
In general then, he quotes the following species for the cetaceans of the

Black Sea: "Tursiops tursio Fabricius - nezarnak dolphin1; Delphinus delphis

Linn. - common dolphin; Phocaena communis Cuv, - the common sea pig; B. ros-

trata Miller - whale. Was washed up in Batumi once.”

1Trans. note: Again, this is one of the Russian common names used to desi-

gnate the bottlenose.
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V. K. Sovinskii (1902) quotes the same three species of dolphin
only in a somewhat different transcription. Hypothetically, with a questi-
on mark, he cites also the fourth species repofted for the Black Sea by *30
A, Ostroumov (1892).

A, A, Silant'ev (1903) studying in detail the commercial dolphin
whaling industries on the Black Sea, also presents comprehensive and
complete information regarding the Black Sea dolphin fauna into which he

includes the following species: Delphinus delphis L., Tursiops tursio Fabr.,

Phocaena communis Cuv. and gives their discoverers. Silant'ev is the

first to entirely correctly noteithe most common and numerous in the
Black Sea is the first and not the third species as was incorrectly noted
by resaarchers prior to Silant'ev.

In a subsequent report by N. Ya. Dinnik (1910) information regard-
ing the entry of a small rorqual into the Black Sea, sSimilar to that which
Rgdde gave in comnnection with that incident, is repeated. Following Din-
nik Satunin (1914) and others consider that the species composition of ithe
Black Sea dolphin fauna is limited to those three species which were
named by Salint'ev and other researchers. The existence in the Black Sea

of a fourth species - Tursiops parvimanus Lfitken -~ hypothetically proposed

by Ostroumov (1892), was thus not confirmed.

Academician S. A. Zernov (1913),nthe founder of the Russlian school
of hydrobiology, presents some very interesting and original biological
information on all three species of the Black Sea dolphin.

Thus, it can be said that at the beginning of the present century
the cetacean fauna inhabiting the Azov-Black Sea Basin were already fully

ascertained. If in the future, including the present, there exist any
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differences of opinion in connection with taxonomic aspects of the indi-
vidual representatives of these fauna, then no one has any doubts concer-
ning the number of species that comprise them.

It is of course impossible to include the small rorgqual into the
cetacean fauna of the basin under consideration on the bases of a singular
and clearly, an accidental entry into the Black Sea.

Tutning : to the pinnipeds, we will try to ascertain how many spe-
cies of seal and precisely which ones, inhabit the Black Sea.

As has been already noted, Nikol'skii's report only heightened the
confusion existing in the literature regarding that problem.

Nikol'skii (1891), speaking of the pinniped fauna, named the follo-
wing:

"25, Pelagius monachus (Hernm.)

1840, Phoca monathus Gm. Nordmann, Fauna pont., s. 25
The only indication regarding this species of seal for the Crimea

is attributed to Nordmann. According to him, Phoca monachus keeps to the

cavernous cliffs of the southern and south-west coasts of the Crimea. In
1834, a solitary seal of large proportions showed up on the cape where
the land belonging to the Nikitskii Botanical Gardens ends.

"26. Phoca vitulina Linn.

1. 1785. Phoca vitulina Iinn. Fiz. opis. Tavr. obl., p. 169.

2. 1789. " " Hablizl. Beschr. der Taur. stat. p. 295.
3. 1816. " " Sevast'yanov. Tekhn. zhurn., v. I, pt.
I1I, p. 61.

L4, 1825, Seehunde Bronewsky. Blicke auf die Stidl. Klste Taur.

p. 70,

*31
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5. 1840. Phoca vitulina? Nordmann. Fauna pont., p. 25.

6. 1883, Seehunde K&ppen. Rus. Revue, p. 235.

Although reports of this seal are numerous, evidently it occurs
on the Crimean coasts no more often than the preceding one. In earlier
times, it is sald to have frequented the shores .of the peninsula more of-
ten. Thus, according to Hablizl, this seal is found in the Black and
Azov Seas, rarely occurs on the shore, with the exception of Sevastopol
Bay where it is observed relatively often. Nevertheless, it hardly ever
enters this bay at the present time. Nordmann did not see this species
at all near the shores of the Crimea, which, according to the above-men-
tioned traveller, is rare in the Black Sea. Bronewsky's and Mr. Képpen's
references pertain, in all probability to Ph. vitulina mainly. According
to Bronewsky, the seal is caught in the sea opposite Sevastopol. Kdppen
says that this animal very rarely appears on the shore. In the 1830's
one seal was killed between Kuchuk-Lambat and Karabakh" (pp. 61-62).

While Nordmann's indication (1840) concerning its distribution
near the shores of the Crimea is that it is singular for the first spe-
cies presented by Nikol'skii, i.e. the monk seal or white-bellied seal,
then for the Black Sea in general, it is far from isolated, since besides
Nordmann, Pallas (1811), E. Eichwald (1831), Dvugubskii (1829-1833), Si-
mashko (1851) and others, pointed to the presence of this seal there.

Analyzing Nikol'skii's data concerning ihe common seal, it should
first of all be noted that the number of his references must be shorten-
ed by one half. First of all, references 1 and 2 refer to the very same
work of Hablizl's, sincé the second work noted above is the German trans-
lation of the Russian original. Secondly, references 4 and 6 are complete-

ly irrelevant, since neither Bronewsky (1825) nor the K8ppens (1883),
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when speaking of this seal, cite anywhere its specific name as was already

shown during thr review of these works. As a result, references of these

auhtors could equally be attributed to the common seal as well as the white—.

bellied seal. The third reference does not refer to Sevast'yanov (1816)
but to Pallas, for I repeat; Sevast'yanov's report is a translation of Pal-
las' work, who, it is well-known, included in the range of the common seal
not only the Black Sea but the Aral Sea as well. To sum up, Wwe see that
out of six of Nikol'skii's references, we can consider only three as valid;
to Hablizl (1785), Pallas (instead of Sevast'yanov, 1816) and Nordmann (18-
40), the latter questioning the occurrence of the common seal in the Black
Sea with a question mark. Not limiting the discussion to the Crimean coast
alone, it can be stated that there were more references in the literature
to the distribution of the white-bellied seal or monk seal in the Black
Sea toward the time of appearance of Nikol'skii's work than there were to
the occurrence of the common seal.

Nevertheless, one must consider as the main and the most serious
shortcoming of Nikol'skii's work the fact that he entirely arbitrarily at-
tributed the wild animal killed in the Crimea in the 1830's according to
the Kdppens, to the common seal. It is clear to any zoologist what an en-
ormous differencé there is between indicating the distribution of a speci-
fic species in a specific region and information of a bag of a specimen
in that region. Meanwhile, all of the subsequent researchers, including
the contemporary ones, quoting Nikol'skii, speak about the bag of one spe-
cimen of the common seal in the Crimea. Thus, because &fNikeX!skii's in-

accuracy, a false fact has been implanted in the literature.

*¥32
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In subsequent fundamental works, references to only one species
of pinniped, namely the white-bellied seal, occur. Such data are pre-
sented for example, by V. K. Sovinskii (1902, p. 182) and K. A, Satunin
(1903, p.56).

The most significant information regarding the Black Sea seals
were reported by Zernov, who in one of his first accounts about an expedi-
tion near the western shores of the Black Sea, indicated that "information
was collected on the distribution of the seals near the coast of Bulgaria
where the seals are protected by law” (1911, p. 188). In a subsequent
account of an expedition near the Anatolian coast, Zernov (1913) notes

that "along the Anatolian coast, the seal Monachus albiventer Gray, fin-

aliy almost exterminated along the Russian shores, occurs not so un-

commonly; we succeeded in capturing a live specimen which went into the

Musuem of the Academy." Citing Nikol'skii (1891), Zernov continues: "We

can state positively that the seals near the Crimean shores, if they do

occur, then only unusually rarely, and only near the Tarkhankut-Bokkal

coast. Captured by us near Heraclea on the Anatolian coast, the seal %33

belongs to the first species Monachum (Pelagius) albiventer Gray (typi-

cal species for the Mediterranean Sea). When it was delivered to us, it

was covered with relatively long, dark-chestnut brown hailr with a white

spot in the shape of butterfly on the abdomen; after he lived¥idh-fisTnvre
than two weeks, besides which he did not want to eat anything and shed its
hair heavily. Finally the entire front half of its body became covered

with short silver fur, completely different from its summer coat. Further,
and the fastest possible observations are necessary, before all of the seals

are not yet destroyed, in order to decide if there are actually two seals
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in the Black Sea and what kind, and whether or not the difference in sea-
sonal color plays a role here. It was also pointed out to us that two spe-
cies live near the Anatolian Coast, but it could not be explained to us,
more correctly, because we were lacking an interpreter at the time, we
were unable to understand what the difference was between them. Being
acquainted with some hunters and knowing the habitat of the seal, this

can be done with relatively little expense. We saw live seals in the sea
three~four times"” (pp. 20-21).

Unfortunately, this appeal by Zernov remained "a voice crying in
the wilderness" for no research into the Blaeck Sea seal was ever conduc=
ted. There is no factual material available for resolving this most inter-
esting lssue. One can construct various logical hypotheses based on zoo-
geographical data and data from literature on the subject, but even if
they were convincing, they would still not be able to resolve the issue
conclusively.

Zernov (1913a) again assigned to the seals a significant position.

"Hablizl's times (Nikol'skii, "Vertebrates of the Crimea”, 1891),

when Phoca vitulina was observed in Sevastopol Bay relatively often, have

of course passed irrevocably.

During my own Jjourneys on the Black Sea, I collected everywhere
information on the seals which are called 'sea bears' in every language
around the Black Sea.

There is no doubt that at the present time the seal occurs ex-
tremely rarely within the borders of Russia. Over the last 10~15 years
one or ‘two specimens have appeared along the Tarkhankut-Bokkal coast in
the locality where the 'Seals' Post' of the frontler guard is situated,

and where there were undoubtedly many of them previously. Still living
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today in Sevastopol is a Mr. XKravets who hunted seals near the so-called
'Bears' Caves' near Sevastopol beyond the Kherson lighthouse. At the pre-
sent time, only several protected specimens still live near the Bulgari-
an shores near Cape Kaliaﬁ%a, and only near-the shores of Anatolia are

the seals still considerable in number. We saw them time and again there
in the sea and we obtained one specimen there for the Zoological Museum
of the Academy of Sciences. This specimen lived with us for more than
two weeks. . It was shedding its hair at the time and its entire front *34,
quarters had turned from a chestnut brown-black color to siver-grey.

% Perhaps, although of course not suggesting that this the case, such an
extreme change in color is where the indications that there were two spe-

cies of seal occurring in the Black Sea - Monachus albiventer and Phoca

. vitulina - originated from" (pp. 253-254).

As We see, . Zernov again reaffirms a notion which he expresses
somewhat earlier.

This hypothesis of Zernov's is completely well-founded, the more
so since the amount of information on the biology of the white-bellied
séal is insignificantly small, and there is none at all on shedding in
that seal. Zernov's observation on shedding in the specimen capturied
in September are interesting in themselves.

For all that, Zernov, having acquired a specimen of the white-
bellied seal, and repeatedly having seen this seal in the sea, express-
es in a cautious way only an hypothesis as to how the notion of two spe-
cies of Black Sea seal could have originated but does not tackle at all
the resolution of the issue as to how many species there are in fact in-

. habiting the Black Sea.

Ve will make an attempt, even if not to resolve the issue, then
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to at least substantiate our point of view in that regard, beginning with
zoogeographical data.

In the literature the white-bellled seal is characterized as a
typical Mediterranean species. Its area of distribution is mainly the
Mediterranean Sea. Thus, J. Allen (1880) includes into the range of this
species the Mediterranean, Adriatic and Black Seas, ascivell as the Madei-
ra coast and the Canary Islands in the Atlantic Ocean. N. A. Smirnov
(1908), a prominent expert on pinnipeds, gives the exact same desciip=
tion of the range of this seal. E. Trouessart (1885) notes the presence
of this seal near the Mediterranean coast of France. Ognev, speaking
in general terms on the range of this seal, notes that it is found in the
Aegean Sea as well. Ognev also writes: "This rare seal, scarce every-
where, occurs in the Adriatic Sea more often than in any of the other
seas" (1935, p. 445)., Ognev names Trieste as the northernmost point
for this seal, and quoting sources from literatiire, establishes its en-
try into the Black Sea from the Mediterranean. Regarding this seal, Bo-
brinskii (1944) writes: "Distributeéd from the Canary Islands through the
Mediterranea Sea to the Anatolian coast @f the Black Sea. Scarce every-
where. Life habits not investigated."

The sources presented -are entirely sufficient for ascertaining
the range of distribution of the white-bellied seal. This range, hav-
ing as its south-western boundary the Madeira coast and the Canary Is-
lands in the Atlantic Ocean, expands to the north east and eastward, ta- *35
king in all of the Mediterranean Sea, including the Adriatic and Aegean
Seas and the Sea of Marmara. The Black Sea is its north easterm boun-

daxy.
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A guestion automatically ' arises: if the Black Sea, on the basis
of indisputable data, is included in the range of this species, then can
one assume that during Hablizl's time this seal came as far as the south-
ern coast of the Crimea? It seems to me that a positive answer can be
given to that question. If in the Adriatic Sea the white-bellied seal
goes north as far as Trieste, then why could it not go as far as the sou-
thern coast of the Crimea in the Black Sea which is situated not farther
north, but on the contrary, farther south than Trieste? There is noth-
ing surpiising in such an assumption.

Let us now turn to the consideration of the distribution of the

common seal or nerpa (Phoca vitulina) also indicated for the Black Sea

at one time. It 1s necessary to acknowledge that the Russian nomencla-
ture for this species is not entirely conclusive. Thus, for example,.. .
the expert on pinnipeds, Smirnov (1908), presenting this species, writess
"nerpa (incorrect)" (p. 67). Another expert on pinnipeds, K. K. Chap-
skii (1941), speaking orn the common seal, considers the name given to
this species "bookish": considering on the other hand the rarity of this
seal in our north, Chapskii comes to the conclusion that to call it a
"common seal” is therefore impossible (p. 97). In one of his last works,
Smirnov (1935), quoting only the Latin name for this species, notes in
parentheses: "The Russian name is confused” (p. 500). And actually,

for example in the Far East and in the North, all of the seals of the
the genus Phoca are called nerpa. The very same genus in the Caspian
Sea is more commonly called tyulen' wrather than nerpa and in Iake Bai-
kal the converse is true - more commonly nerpa than tyulen. Bobrinskii

(1944; P 1?5) calls the species undexr consideration the common or spotted



seal. Regarding the Caspian one, he writes that it would be more cor-
rect to call it nerpa (p. 178). Ognev (1935, p. 512) calls the species
under discussion the "common seal."1

This list of disagreements in the Russian nomenclature could héve
been lengthened had it had any significance. It appears to me that inas-
much as the discussion in this case will involve the westefn subspecles
of the species under consideration, to which the name "common seal" will
more commonly be applied, then one can keep just to that name.

L. S. Berg (1934) writes the following on the distribution of this

seal: "the seal, Phoca vitulina,,has an amphiboreal distribution: the typi-

cal form occurs from the shores of the Pyrenean2 Peninsula to the Barents

Sea where it is rare and the Baltic Sea; the subspecies largha Pall. 1is
indigenous to the Sea of Japan, Sea of Okhotsk, the Bering Sea and aweas

of the Bering Strait" (p. 72). Speaking on the typicalness of amphiboreal  *36
(discontinuous) distribution of mammals, V. G. Heptner (1936) presents the
distribution of this particular seal as an example, 1llustrating the fact

with a geographical chart (p. 407).

1Trans. notes As with many Russian common names, this disagreement on the
proper usage of common names is not unusual in Russian literature. Another
good example of such disagreements (to which a certain author devoted an
entire paper) is the issue of whether the name beluhka or beluga is the
correct one (as opposed to a "bookish one") to be used for Delphinapterus
leucas, a breif account of which is given in S. E. Kleinenberg's book
"Belukha". As regards the nerpa vs. tyulen' issue, the situation is no
less confusing. It seems that both designations can be used to refer to
members of the true seals - Family Phocidae. With respect to the Baikal
and Caspian seals - Phoca sibrica and Phoca caspica - they obviously belong
1o the same genus and are closely related to the Arctic ringed seals -
Phoca hispida. In any case both names seem to be used interchangeably, and
as the author indicates, it is irrelevant to the lissue at hand.

aI‘rans. note: Presumably what the author means is the Iberian Peninsula con-
sisting of Spain and Portugal separated from the rest of Europe by the
Pyreneces Mts.
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Leaving the distribution of the eastern subspecies, the so-called

larga (Phoca vitulina largha Pall.), we will turn to ascertaining the

range of a typical form of the common seal relegated today to the west--

ern subspecies (Phoca vitulina vitulina).

Smirnov (1908), characterizes the distribution of this seal as
the "northern Atlantic” (p. 69). Actually, this seal is widely distri-
buted both throughout the coastal waters of the Northern portion of the
Atlantic and along the coasts of Western Europe and North America., How-

ever, the American seal is relegated to a separate race (Phoca vitulina

conkolor Dekay).

We will examine the distribution of this seal along the Buropean
coast in more detail. Imhabiting the north Atlantic waters, it is also
very common in the North Sea, in the south-western waters of the Baltic
Sea (excluding the Gulfs of Riga, Finland and Bothnia) and is rare in the
Barents Sea. F. D. Pleske (1887) indicated that seal for the White Sea
as well. But Smirnov (1908) correctly doubts this, since in the large
collection of seal skulls collected by Pleske in the White Sea, there was
not a single skull which belonged to this species. In recent works, the
White Sea is not included in the range of the common seal. Judging by the
indications of Smirnov (1908, 1935) and Chapskii (1941), this seal is very
rare in the Barents Sea: at the same time, according to Chapskii, it
ranges as far as the Western Murman Coast, although there is irrefutable
evidence of the fact that this seal ranges as far as the western coast
of Novaya Zemlya inasmuch as Smirnov himself (1908) refers to two skulls
of this seal which he recovered from there. It has not been detected

any farther east than Novaya Zemlya. As a result, the western coast of
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Novaya Zemlya can be considered as the north-eastern boundary of the dis-
tribution of the common seal. Its inhabitation near the shores of Spits-
bergen Ognev (1908) considers as not entirely substantiated. Following
south along the coast of Europe, it can be stated that this seal is com-
mon to the coast of Norway (beginning from Tromsd ), the southern coast
of Sweden, the coast of Denmark, as well as to the coasts of Germany
(Ggnev, 1935). It is also found along the coasts of Holland and Bel-
gium., It is widely distributed along the English coasts, especially in
Scotland, but to the south of this country it already occurs less com-
monly. It 1s also found near the coasts of Eire, well-known to the
coasts of France, but mainly to the Normandy coast and the shores of the
Brittany peninsula. Farther south it already becomes rare. It was Allen
(1880) who noted the rarity of this seal for the Atlantic coast of Spain,
and not indicating it for the coast of Porfugal, wrote that only occasi-

onal specimens come as far as the Mediterranean Sea. Nevertheless, not

one of the authors includes this sea in the range of the common seal. All

of them consider that the Atlantic coast of Spain is the southern limit
of the distribution of the common seal where i1t is just as extremely rare
it is in the northern limits of its distribution.

Only Trouessart (1885), Smirnov (1908, 1912) and Ognev (1935)
quoting the authors cited above, mainly Nikol!skii (1891), speak of
occasional entries of this seal into the Black Sea.

Thus zoogeographical data cast doubt on entries of seal into the
Black Sea. BEven if we admit the notion of occasional entry by isolated
individuals, for whom it would be necessary to round the "Pyrenean”

Peninsula, pass through the Straits of Gibraltar, traverse the entire

*37
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Mediterranean Sea west to east, then the Aegean Sea, the Dardanelles, the
Sea of Marmara and enter into the Black Sea through the Bosporus, then in
any case, it ls inconceivable that such entries could have created a popu-
lation of seals such as was written about by Hablizl (1785), Pallas (1811),
Nordmann (1840) and Zernov (1913b), who had known people that had hunted
seal in the Black Sea.

Thus, an analysis of the distribution of both species of seal in-
dicated for the Black Sea leads to the conclusion that habitation of the
typical Mediterranean species - the white-bellied or monk seal in the
Black Sea is certain. The habitation of the North Atlantic species, i.e.
the common seal in that body of water is hardly possible at all.

Let us now turn to an analysis of the factual, and unfortunately,
extremely scanty material. We have at our disposal only one concrete case
of a bag. of a single specimen of the white-bellied seal by Zernov (1913,
1913a) near the Anatolian coast of the Black Sea.

In our day, the.white—bellied seal is extremely rare in the Black
Sea. Despite the highly intensive research of this body of water, during
the last decade not one zoologist has seen this seal in the sea. The last

scientific-commercial expedition of VNIRO and Azcherniro, having begun its

work in 1948, and working from a large nimber of vessels, in exactly the
same way, failed to obtain any material regarding the seal. In my own
twenty years of work on the Black Sea, I only once heard of a case in
1934 where fishermen shot a seal in the sea near Batumi, but which never-
theless sank as they watched. From a conversation with these fishermen,
it can only be assumed that it was a white-bellied seal.

Most recently, information has been received to the effect that *38
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a small number of white-bellied seals currently occur near the dealta of
the Danube, i.e. in the same place as they were reported by Nordmann (1840)
as far back as the 1840's. Thus, A. V. Krotov (1952) writes that "from
a conversation with fishermen from the city of Vilkovo setting barbless
hooks for catching beluga and other 'noble fishes'i, Wwe were able to es-
tablish that during the period 1946 through 1951, there were five cases of
seals being caught (the discussion concerns white-bellied seals - S. K.)
on such hooks. Such cases are far from unique. Thus, in the Laboratory
of Maritime Water Bodies of the Institute of Hydrobiology of the Ukrainian
SSR Academy of Sciences, there is a stuffed seal also caught near the Dan-
ube delta” (p. 119).

Such is the factual material on the white-bellied seal in the Black
Sea. As far as the case regarding the bag of a seal in the thirties of
the last century in the Crimea referred to by Nikol'skii (1891) as a bag
of a common seal, it is extremely doubtful, for making reference to that
fact, the authors do not give a specific name. Thus, this fact can be
attributed to the bag of a white-bellied seal with the same (more correct-
ly, even greater) measure of probability. Is it possible that Nikol'skii
(1891) based himself on the fact that I. and V. K8ppen (1883), calling
this seal "Seehunde"”, a generally accepted collective designation in the
German language, made reference in one place to: "called foka here” (p.235),
and Nikol'skii took that to mean as the generic name for the common seal?

But in addition to that, it is entirely clear from an

1Trans. notet According to Ricker, "noble fishes" are sturgeon and salmo-

nids as contrasted to chastikovye ryby or ordinary fish - species of fish
that are not of exceptional size or value; mostly cyprinids and percids.
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analysis of the text of the Kappens“ work, that the authors used this desig-
nation not as the Latin designation for a genus at all, but in the same col-
lective sense corresponding to the German "Seehunde". To this, it is nec-
essary to add that in many Slavic languages the designation "foka" serves
as a collective designation for all seals in general.

Material on the common seal is lacking in every one of our zoo-
logical museums, and the three skulls of this seal found in the Kavkaz
museum, judging by Radde's (1899) catalogue, were obtained from the North
and Baltic Seas. Thus, there is no factual material whatsoever on the
occurrence of ghe common seal in the Black Sea, whereas there is irre-
futable factual material regarding the occurrence there of the white-bel-
lied seal.

If we turn to the paleontological data on the Quarternary Period,
we will see first of all that they are negligibly small. Only in V. I.
Gromov's (1948) last report is there a reference to a single remains of
a seal, found in a paleolith in the Crimea; "probably Monachug”, writes
the author (p. 429). '

Such infinitesimal data are incapable of shedding light on the
issue under discussion.

How then is this issue assessed in contemporary zoological 1li- *39
terature? Smirnov, including the Black Sea in the range of habitation
of the white-bellied seal without qualification and describing the distri-
bution of the common seal, writes: "on the basis of data from literature,
which requires verification, Nikol'skii cites (}hem - Trans.} for the
Black Sea" (1908, p. 69). It is significant that in a subsequent work,

Smirnov (1912) does not stop with a statement of Nikol'skii's data (1891)
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but expresses some doubt regarding these data. Thus, for example, citing
the white-bellied and:common seals for the Mediterranean and Black Seas,
he remarks: "the latter species is highly questionable” (p. 6). In a suc-
ceeding work, Smirnov (1935) simply does not include the Mediterranean or
the Black Seas in the range of the common seal without even mentioning
Nikol'skii's data.

I, I. Puzanov (1929) considers that there is only one species of

seal in the Black Sea. "At the present time, the seal Monachus albiventerx,”

he writes, "is completely exterminated near the Crimean shores and occurs
only on the opposite Asia Minor shores of the Black Sea and the coast of

Bulgaria. But 50-60 years back, seals were still seen on the cliffs near
the Kherson lighthouse and on the southern shore” (of the Crimea - S. K.)
(p. 27).

S. P, Naumov (1933), discussing the absence of seals in the Black
and Azov Seas, and adding a footnote: "The negligible numbers of the monk
seal occurring near the shores of Transcaucasia can be disregarded” (p. 9),
does not include, of course, the Black Sea in the range of the common seal.
Hepner (1936), Puzanov (1938), Chapskii (1941) and others, do not include
either the Mediterranean or the Black Sea in the range of this specles
either.

In a widely reputed report by Ognev (1935), entries of the white-
bellied seal into the Black Sea from the Mediterranean were established,
as was already noted. Describing the distribution of the common seal,
Ognev, incidentally, notes that "according to Nikol'skil (1891), a sin-
gle specimen was bagged between Kuchuk-Lambat and Karabakh in the thir-

ties of the last century" (p. 50). Finally, in the last guide to the
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mammals of the USSR by Bobrinskii et al. (1944), the Mediterranean and
the Black Seas are included in the range of only the white-bellied seal.

As a result, contemporary authors elther simply refrain from indi-
cating the common seal for the Black Sea, completely ignoring the indica-
tions of previous authors, or limit Fhemselves to citing Nikol'skii (1891),
whose work implanted in the literature the opinion regarding the existence
of two species of seal in the Black Sea. On the other hand, verification
of the literature data presented by Nikol'skii (1891), the necessity of
which, incidentally, was pointed out by Smirnov (1908) and which I have
already mentioned, showed the invalidty of many of the author's refer-
ences. Also found to be groundless was the information presented by
Nikol'skii (1891) regarding the bagging of a common seal in Crimea.

Ve will attempt to ascertain how such a view regarding the exis-
tence of two species of seal in the Black Sea could have arisen in the
literature.

If we disregard the data presented in Georgi's (1802) and Nikol' -
skii's (1891) and others' works, representing a compilation of previous
studies including that of Nordmann (1890), the first, it is opportune to
mention, who doubted the existence of the common seal in the Black Sea,
then there are only iwo completely substaitiated indications left in. the
literature in this regard belonging to Hablizl (1785) and Pallas (1811).
Nevertheless, Pallas was able to make this observation only on the basis
Hablizl's published work.

Thus we have arrived at the primary source; and here,’ it appears
to me, one should keep in mind one essential consideration. The point

is that the white-bellied seal as a specles was described only six years

*40
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prior to the publication of Hablizl's work, i.e. in 1779. On the other

hand, the common seal (Phoca vitulina L.) was well known according to
Linnaeus' description as far back as 1758. So it is entirely possible
that Hablizl (1785), not yet familiar with the white-bellied seal (whose
existence ih the Black Sea is not subject to doubt), and having dis-
covered it there, and knowing of the distribution of the common seal along
the coastlines of Western Europe, named the white-bellied seal Phoca vitu -
lina. If Hablizl had indicated not one, but two species of seal for the
Black Sea, then my hypothesis could not have arisen, but since Hablizl
cited only one species, then such an hypothesis it seems to me, is entirely
plausible.

‘In this case, it is entirely possible that the name given to the
white-bellied seal by Hablizl (1785) and supported besides by the author-

rity of Pallas (1881), who also noted Phoca vitulina for the Black Sea,

was simply not connected as a synonym for the white-bellied seal in time.
From here the further implantation in the literature of the view regard-
ing the existence of two species of seal in the Black Sea becomes under-
standible.

Of course, this reasoning of mine is only a guess. Nevertheless,
zoogeographical data, factual ma£eria1, and finally the literature point
to the fact that during Hablizl's time, as is the case today, apparently
only one species of seal inhabited the Black Sea, and that is the white-
bellied seal. The accuracy or inaccuracy of this conclusion, which I have
aiready expressed on one occasion (1951), can be proven in the future only
by paleontology.

Data in the literature, especially Zernov's (1913b), confirm

*1]
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that those times when the seal was fairly common to the Crimean coast,

and where it was hunted $orrgame by the local population, relatively speak-
ing are not too long ago. Why then did the seal become so scarce in our
time? The answer to that question seems to me guite clear.

All Pinnipedia in contrast to the Ceétacea, cannot go without a
firm substratum, which for them is either ice or land, i. e. islands,
shoals, shorelines, Mating, whelping, rearing the young, which during
lthe initial period do not enter into the water at all, and shedding in
the animals, are possible only on a firm substratuﬁ. These circumstances
force the pinnipeds to form so-called rookeries on ice or land.for consi-
derably long periods of time annually. I am no longer speaking, of course,
of the fact that these animals use the firm substrata for resting as well,
which they couldn't do without.

Since certain species are attached to ice floes and others to land,
then Smirnov (1912), quite correctly divides the pinnipeds into "pago;
philes" to which belong those species forming rookeries on ice floes,
and "geophiles" to which the species forming rookeries on land belong.

By the way, it is not without interest to mention that such a southern
seal, one would think, as the Caspian, spending a significant portion of
its life near the southern coast of that sea, would nevertheless be a
typical pagophile, forming thick rookeries on the ice floes of the North-
ern Caspian. This factor serves as one of the irrefutable arguments for
the northern origin of this seal., It is true that there are disagree-
ments on this score in the literature. Thus, V. V. Bogachev (192?), on
the basis of insignificant fossil material, speaks of the possible ancient

endemism of the Caspilan Seal. Basing himself on the arguments of Bogachev,
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Berg (1928) writes: "It is possible that the Caspian sSeal is an ancient
Caspian endemic, a descendant of those seals that lived here during the
Middle Miocene epoch, and perhaps evem later...” (p. 109), - and there-
fore excludes it from a survey of the northern forms of the Caspian Sea.
It is difficult to share Bogachev's (1927) and Berg's (1928) point of
view on that issue, and it 1s easier to side with Smirnov's (1912) point
of view. There is no doubt that all pinnipeds were originally geophiles
and that pagophilism in certain species 1is already secondary. The con-~
ditions in the Caspian, on the other hand, were such that they could ngt
have developed pagophilism on thelr own. As a result, one must consider
that the seal found its way into the Caspian with tendencies towards pa-
gophilism already developed; and once this is so, then it means that Smi-
rnov (1912) is correct in considering that the present-day seal found its
way into the Caspian no later than the ice age.

The white-bellied seal is of course a geophile, since if it was
a pagophile, it could not have existed in that region which it now occu~
Ples because of the absence here of an ice cover. As a result, this seal
:.cannot live without using land which is why it chooses shoals, islands
and coastlines. In this regard, it is well-known that there are no is-
lands or shoals in the Black Sea, with the exceptions of the deltold sec-
tions of some rivers. Of interest in connection with this is the indica-
tion by Nordmann (18&0), who noted the white-bellied seal on the islands
near the delta of the Danube River. As a result, the seal was forced to
make use of only the caastline of the Black Sea. It is entirely natural
therefore that with the colonization of the Black Sea coastlihes, the

seal was simply displaced by man., Indeed, can we imagine seals appearing

*42
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anywhere along the southern shore of the Crimea now and not being noticed
by people? Surely not.1 But in Hablizl's time (1785) and even in Nord-
mann's (1840) time, seals could have been using the Crimean coastline.

The biology of the white-bellied seal has not been studied at
all. Trouessart (1885) mentions that this seal feeds mainly.on fish and
Ognev writes that "this species displays a lot of cleverness and has ex-
cellent taming qualities".

I dwelt on the seal in somewhat more detall because further on,
due to the lack of data, we will not have occasion to return to it again.
The succeeding sections of this work will be devoted entirely to the Ce-
tacea.

Thus, on the basis of a review of the faunistlc studies of the
Azov-Black Sea basin, it can be stated that the mammalian fauna of this
basin is limited to one species of pinnipeds and three species of small

cetaceans - the dolphins.

2. THE CONTEMPORARY STATUS OF THE CETACEA IN TAXONOMY AND A LIST OF

MAMMALS OF THE BASIN

The cetacean fauna of the Black and Azov Seas, established during

the beginning of the present century and limited to three species of dol-

phin, are recognized by all of the contemporay authors. Only N. M. Kula~-

gin (1929), referring to Ostroumov's work (1892), speaks of four species.

A1l of the succeeding researchers quite specifically confine the composi-

tion of the Black Sea delphine fauna to three species. *43
Nevertheless, while in the ligerature there is full agreement

on this issue, the taxonomic status of these species has been a subject

1 Puzanov informed me that in 1950, about 30 km to the east of Odessa,
an animal resembling a seal was sighted by an eyewitness.
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of discussion up until recently, and as a result, cannot as yet be con-
sidered settled.

Recently, one sometimes hears opinions that taxonomy has no prac-
tical significance, and as for the industry, it makes no difference whe-
ther we are dealing with a species or & subspecies.

It is impossible to agree with such reasonings for taxonomy in
zoology provides, first of all, the necessary basis for any 2zoogeographi-
cal structure, which, when applied to commercial animals, already has pra-
ctical significance, Questions regarding the origin and formation of both
the individual species and entire fauna'are inconceivable without classi-
fication. Therefore, it is impossible not to agree with Academician E.

N. Pavlovskii (1925a) who writes the following in confirming the necessi-
ty of the development of taxonomy in our time: "At times volices are heard
that 'descriptive' .work [such as - Trans.] taxonomy takes it fdevelopment -
Trans{] back to the beginning of the XIX century and farther when the sole
aim in zoology was generally the description of animals. This is an unfair
judgement. Firstly, no two descriptions are alike; secondly, if one can
achieve a necessary goal, then.there. is nothing'dishonourable in doing

even what Aristotle did many centuries ago. And what is more, one éhould
use whatever means are actually useful, not being embarassed by the Yox-

ternal appearance®

of a method being applied and its apparent primitive-
ness" (p. 172).

Taxonomists confused the taxonomic status of the Azov-Black Sea
dolphin very badly, therefore I consider it necessary to sort the issue

out.

A revision of the taxonomic status of our dolphins was initated




61

by O. Abel (1905). After studying pnly one skull of a female Black Sea
sea pig sent to him by Zernov, Abel relegated this dolphin to an indepen-

dent species which he called Phocaena relicta. In the same work, he

described Palaeophocaena andrussowl from fossil remains of a skull from

Miocene deposits of jghe Taman' Peninsula; on the basis of which, he consi-
dered it possible to regard the presenf-day sea pig of the Azov-Black Sea
basin as a relict form of the southern Russian Sea basin which existed
during the Miocene Period, and the fossil form, as primordial for all of
the contemporary species oﬁ the genus Phocaena.

The inhabitation of this genus, having initially developed in the
Southern Russian Miocene basin, in Abel's opinion proceeded through the
strait that connected this basin with the region now occupied by the
Atlantic Ocean during the Middle Miocene period, and that passed along *
the external fringe of the Carpathians and the Alps.

We will:dwell on the reason for the error of an authority on pale~ ¥4l
ontology and taxonomy of dolphins such as Abel when we turn to the history
of the formation of the mammalian fauna of the Azov-Black Sea basin..Right
now, I only want to mention that the relegation of the Black Sea pig to
an independent species was one of the most unnecessary elements that en-
tered into the entire concept established by Abel, and then describing
this species, even if it was on the basis of one skull, was of course,
very tempting for Abel.

In 1935, I. I. Barabash, basing himself on the vast collections
of the VNIRO expedition and that of the Georgian Scientific Commercial
Fisheries Station, relegated the Black Sea common dolphin or white-sided
dolphin to an independent subspecies, having described it under the name

Delphinus delphis ponticus.
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In a subsequent work I. I, Barabash-Nikiforov (1938) strives to
prove the systematic heterogeneity of the Black Sea population of the
common dolphin. Within the subspecies which he isolated, he distinguishes
the north-eastern, i.e. the_Yalta—Ndvorossiisk, and the south=eastern or
Batumi or Anatolian races (nationes, as the author writes on p. 1102).

In 1938 V. I. Tsalkin, basing himself on a large amount of materi-
al, convincingly demonstrated the lack of grounds for the relegation of
the Azov-Black Sea harbour porpoise to an independent species by Abel
(1905) and reduced this species to a "poorly considered subspecies” (V.

I. Tsalkin, 1938, p. 274), having proposed calling it Phocaena phocaena

relicta Abel,

In 1940, Barabash-Nikiforov again produced a taxonomic revision;
only on this occasion, of all of the species of the Black Sea dolphin.
Giving yet. a broader basis for establishing'a Pontic subspecies of the
common dolphin, Barabash-Nikiforov relegates the Black Sea bottle-nose

dolphin to a subspecies as well, naming it Tursiops truncatus ponticus.

Concerning +the harbour porpoise, the author, despite all of thiewcogency
of Tsalkin's work (1938), again returns to Abel's position, attaching to
this dolphin the importance of an independent species.

Drawing on a large amount of material, Barabash-Nikiforov returned
to a Qiew régarding the morphololgical heterogeneity of the common dolphin
which he expressed in 1938.

Barabash-Nikiforov's conclusions were subjected to entirely cor-
rect criticism on the part of Tsalkin (19&1) who came to the conclusion
while reviewing this work, that "the issue regarding the taxonomic status

of the Black Sea population of D. delphis should be considered open" (p.
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177), and that to relegate the Black Sea population of the bottle-nose
dolphin -to a subspecies, as well as to attach: the importance of a species
to the harbour porpoise is without basis.

Tﬁe establishment within the Black Sea population of the common
dolphin of two races was subjected to even sharper criticism. We will
dwell later on the arguments of the authors cited above.

Tsalkin's views on the classification of all the cetaceans of the
Azov-Black Sea basin were shared by me (Kleinenberg, 1951) even before all
of the extent material was analyzed.

Somewhat later, S. L. Delamure (1952, 1955), on the basis of a
study of the helminthofauna of the Black Sea dolphins and dolphins of the
same species from other bodies of water, reinforced Tsalkin's and my views
(1951) regarding the classification of the Black Sea bottle-nose dolphins
and harbour porpoises. &t the same time, Delamure (1952) slded with Bara-
bash-Nikiforov's view (1940) regarding the common dolphin, considering
the Black Sea population of this dolphin to be a subspecies.

The other authors, cited in favor of one or another systematic re-
vision - without touching on their arguments -~ accepted eithér Barabash-
Nikiforov's (1940) point of view, or that of Tsalkin (1938).

Such is the status in the taxonomy of the Azov-Black Sea dolphins.
As we can see, the views of the different researchers are‘varied that even
up uﬁtil the present time, the taxonomic status of the Azov-Black Sea
Cetacea cannot be considered clear even for one form which is clearly evi-
dent form Table 2.

We will attempt to examine the arguments of the various researchers.
Keeping to a chronological order, we will begin the analysis with the status

of the harbour porpoise.
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Key to Table 2:

1. Views on the taxomomic category of the Black Sea dolphins of various
authors.

2. Name of animal 3) Taxonomic category a) According to Abel (1905)

b) According to Barabash-Nikiforov (1935, 1938, 1940)

¢) According to Tsalkin (1938, 1941)

d) According to Tomilin (1940, 1947, 1951) e) According to Freiman (1951)
f) According to Kleinenberg (1951) g) According to Delamure (1952)

4, Harbour porpoise 5) Common dolphin 6) Bottle-nose dolphin

a') Species b') Subspecies c¢') Typical form

Abel (1905) discovered a number of craniological differences in *46
the skull Qf an old Black Sea female harbour porpolse in comparison with
the Atlantic dolphins of the same species to which he attached the sig-
nificance of differential features in the description of the species.

Distinguishing the species, they are according to Abel (1905):
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1) a considerably greater steepnessin the contour of the occipi-
tal region;

2) smaller diameter of the ‘exteérnal nares;

3) larger size of the temporo-parietal fossaj

4) a greater curvature of the supraorbital or superciliary archj

5) teeth are lacking the "drawn-out portion" or neck between the
root and crown characteristic of this dolphin due to which they have a
"cutter-like" appearance;

6) the blowhole is shifted farther back;

7) a greater length :of the rostrum and a greater breadth of the
rostrum at its bases;

8) the roots of the teeth of the maxilla are highly curved, lock-
ed and thickened.

Despite the fact that Abel himself notes the great variation in
the shape of the cranium in the Atlantic dolphins, he nervertheless cons-
der's it possible to describe the Black Sea harbour porpoise as a species
on the basis of the above features, having studied only one skull.

A, A, Brauner (1923) adds yet another to the features indicated
by Abel; namely, the shape of the foramen magnum. He considers that the
foramen magnum in the Azov-Black Sea harbour porpoise has the shape of a
pentagon and that its height is greater than its breadth, whereas in the
same dolphins from the Atlantic Ocean it has the shape of an oval with a
greater breadth than height.

Let us analyze the noted features.

The first of these features indicated by Abel (1905) - the consi-

derably greater steepness in the contour of the occipital region is nothing
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other than one of the features of age variability of the skull, a fact
which was so convincingly demonstrated by Tsalkin (1938). It is only
seen in specimens of old individuals and is caused by a vigorous growth
of the occipital crest. In younger individuals, the occipital region has
a spherical shape. I can only associate myself completely with Tsalkin's
conclusion for our material confirms his conclusions. I will only add
that the development of the occipital crest in old age is characteristic
to some degree for other Black Sea dolphins although it is manifested

less sharply than in the harbour porpoise (see Figs. 4, 5, 6).

Puc. 4. Bospacruast H3MCHWIBOCTD B PASBUTHIL 3aTHLIIOHIONO FPebs
y mopexofi ennubi (no B, M. Uaaxuny).

Fig. 4. Age variability in the development of the occipital crest in the

harbour porpoise salkin).
; ST

Pue. 5. Bospacruas nsMCIUIDOCTL B PasBUTUH B2TLLIONHONO I'peblii
Y GeaoGouxn (opuruu.).

Fig.hs. Age variability in the development of the occipital crest in the

common dolphin (origin).
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Puc. 6 Bospactias HIMCHUHBOCTL B PaspUTHH 3aTbl10MHIOI0 rpedis
y ahaanust (OpHrHIL).

Fig. 6. Age variability in the development of the occipifal crest in the
bobtlesnose dolphin (origin.) '

The second, third, fourth and fifth features indicated by Abel
(1905) are the result of:ihdividual variability of the cranium which shows
up quite clearly in a large series, a fact so convincingly demonstrated
by Tsalkin on his vast series (383 specimens) of Black Sea harbour por-
pois skulls. Our lesser amount of material completély supports Tsalkin's
data. Thus, for example, the diameter of the blowhole in adult indivi-
duals, according to Tsalkin (1938), varies from 24 to 31 mm which is con=-
sistent with our data.

According to Tsalkin's data (1938), the variability in the size
of the temporo-parietal fossael$ just as great. According to our data,
the length of the temporo-parietal fossa in adult Black Sea specimens
varies from 57 to 68 mm, and the height, from 34 to 42 mm. The same may
be said concerning the curvature of the supraorbital axrch.

Dimorphism according to the sex of the individual, which quite

*48
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definitely shows up on the cranium of that dolphin,lwas also demonstrat-
ed by Tsalkin (1938). Our material completely supports these data which
areclearly evident from Table 3 presented below.

The incomplete correspondence betwWeen the figures presented by
Tsalkin and myself is explained primarily by the fact that the average
dimensions of ‘the skulls measured by us differ considerably while the
Table is given in absolute figures. Nevertheless, the Table indicates the
guite distinct sexual differences which are clearly ev%dent from the pre-
sented figures. First of all, it should be noted that the cranium of the
female is larger than that of the male, the increase in the size of the
female being étﬁributed to the growth of the facial section. Consequ-
ently, our materidl supports the conclusions made in that respect by
Tsalkin (1938).

The fifth feature indicated by Abel (1905) - the shape of the
teeth, i.e. their "cutter-like" nature in the Black Sea dolphins versus
the "leaf-like" or lammellar crown in the Atlantic individuals - is also
attributed to individual variability by Tsalkin (1938), In fact, the
shape of the teeth varies immensely which is clearly evident on the photo-
graphs (see Figs. 7, 8). A picture of a cranium of this dolphin, equipped
with conically shaped teeth similar to the shape indicated by Tsalkin (see
Fig. 8), presented by Bell (1874), supports Tsalkin's data (1938). As
a result, such deviations from the typical shape of the teeth occurs not
only in the Black Sea, but in the Atlantic harbour porpoises as well.

Also attributed to individual variability is Braummer's (1923)
feature of the shape of the foramen magnum which shows extreme varia-

tion not only in harbour porpolses but in other species of Black Sea dol-

phin as well (see Figs, 9, 10, 11).
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The variabilty of this feature is also noted by Barabash-Niki-
forov who writes the following regarding the other features which I ana-
lyzed below: "The remaining diagnostic features relating to the configur-
ation of the cranium of Ph. relicta presented by Abel (lazger dimensions
of the temporo-parietal fossa, smaller nasal passages, & rostrum that is
longer and wider at the base, a larger curvature of the supraoibital Te-
gion) were not supported by our material (as well as by Tsalkin's mater-
al)" (p. 68). Nevertheless, this did not prevent Barabash-Nikiforov from *
siding with Abel's (1905) position on the view regarding the taxonomic
status of the Black Sea Harbour porpoise. We will dwell on his conclusi-
ons in this respect later. Right now, it is important to emphasize that
many researchers, both those holding to Abel!s position (1905) and those
disputing it, recognize many of the features indicated by him for rele-
gating the Black’ Sea harbour porpoise to an independent species as un-

founded.

Pue.7. Tunuunas ¢gopMa 3yGoB mopekoil cBuuph (no B, M. Haaxuny).

Fig. 7. Typical shape of the teeth of the harbour porpoise (by Vi I. Tsalkin).
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Table 3

Taﬁ./m};xz 3

Conocrasiiense uamepeunil vepenos BIPOCILIX camuon
H caMoi MOPCKHX cpriielt Agoso-Yepuomopcroro Gacceina (n mMm)

Hamn pannue rLlﬁ”]I?'-m"L (Ll')
(3} i
(2) Mpusna 52‘_5"—"\ 6;2 q?:’a:[% 623
282 | Eos| ECx| EBT
5«:1 SNTI 5:}:: SU:TI,
SRE | BRE| 8Aag| GHRE
a, Hdmma wepena., . ... L L e e e 0] 2467 1 256, 6] 254 8] 262,90
b. Hmma mexuemocrnsix koerell o o ..o .. W 48,7 |85, 7E 167, 7] 163,7
¢, Jmn@a JHEEBOFO OTACHA « v . o .+« . o . . | 142,31 148,06 141,0] 49,2
d. JlimHa MO3TOBOTO OTHGHA  + + « « + + . «ooo. | 104,4 | 108,0] 113,8) 113,7
e, Hamma poctpyMa. « « o v v 0o ooooo.o.owo. o 109,81 112,00 109,2] 111,9
£, Jmuna nepxuero anbseojsisipuoro xpast . . . . .| 94,2 100,0{ 94,7} 100,3
g. HanGompmas mupnna uwepema. . - . . . . . | 143,0 | 148,3] 144,8| 151,5
h. Mexraasngunag wmpma . .+ . o . . ... | 7,8 | 1221 119,2] 124,7
1. HanGoasmast mnpuna Moaronoi 1(0})061(11 <. 119,6 | 120,6) 121,7) 122,3
J. Boicora saremounofi ofnactn .. . . . <. . .1 108,2 | 108,2) 108,6] 111,9
k,HanGomptuast Buicota wepena . . . . . . . . .| 120,53 | 423,8] 146,1] 1184
1. Ulupuna pocrpyma y ocmoBamms . . . . . . .| 70,2 | 74,7 69,4 73,1
m. LIupuna poerpyma B cpejiHelf yacTi 43,9 | 45,7 45,4 48,3
N, [lupuna pasBHIKH MeUeMOCTHBIX KocTefl . 35,0 | 37,00 35,0 36,4
0. Ilonepeynnfi AnamMerp ;Asixama .,  » +» - « + . .| 26,7 27,5 26,9 27,8
p. Beicora poctpyma mosapn nocsegtero 3yGa . .| 18,7 19,2] 17,9 19,8
Q. JouHa BHCOYHO-TEMCHHOM BOAZHHBI . . . . 59,0 | 62,8 50,1 52,0
T, BbiCcOTa BHCOYHO-TEMGHHOH BIANMHBLL . 36,2} 37,8 44,1 43,1
S. Jduuna ocHOBHON KOCTH . o« 4 4 o o 63,7 | 64,5 63,9/ 65,3
+, JAannoa mpkoelt wesmoet™d o oL . L . 188,0 | 198,3! 193,1| 200,8
1, Jmna mnKinero albBeoJsIploro Kpast 89,8 1 96,8 91,11 95,8
V. Ilnpuna ocrosanms Hixiel vesoctn . 48,1 50,2 50,4 51,5
W. Bricora mumuell yesiocTH mosany NocHCIHEro syGa 26,1 27,81 27,3] 28,1
»x, Aanua npejpasixana .. 33,01 33,61 31,5/ 36,8

Key to Table 3:

1. A comparison

porpoises of

20

of skull measurements of adult male and female harbour

the Azov-Black Sea basin (in mm).

2. Features 3) Our data 4) According to V. I. Tsalkin

5. Average for males (n=6) 6) Average for females (n=6)

7. Average for males (n=32) 8) Average:for females (n=32)
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a) Length of cranium m) Width of rostrum in midlength

b) Length of premaxillaries n) Width of premaxillary bifurcation
¢) Length of facial section o) Transverse diameter of blowhole
d) Length of cerebral section p) Height of rostrum behind last tooth
e) Length of rostrum q) Length of temporo-parietal fossa
f) Length of upper alveolar row r) Height " " " "

g) Greatest breadth of cranium s) Length of basilar process

h) Interorbital breadth t) Length of mandible

i) Greatest breadth of bralncase u) Length of lower alveolar row

j) Height of occipital region v) Width of base of mandible

k) Greatest helght of cranium w) Heilght of mandible behind last

1) Width of rostrum at its base x) Length of prenarial trianglel

1

Trans. note: Unfortunately, I was unable to find the term preddykhalo
in any dictionary available to me, however the texrm itself suggested
something that was anterior to the external nares. In reading a discus-
sion on the structure of the cranial skeleton of dolphins in some liter-
ature, I came across the term "prenarial triangle or shield" and from
the description I presumed that this term might be synonymous to the
term the author is referring to. On examining a skull of a beluga at
the University of Alberta Science Museum, I noted that there is in fact
a distinct triangular process with its base at the anterior margin of
the blowhole and its apex between the premaxillaries. Unfortunately,

I could not verify this for a dolphin since the entire skeleton of a
species of Phocaena also contained at the museum was on loan.,

Puc. 8, Mupupugyanbuas namMenueBOCTh (OPMBL 3y60B MOPCKON
_ cpunbl (no B, M. llaaxuny).

Fig. 8. Individual Variability of the shape of the teeth in the harbour
porpoise (by V. I. Tsalkin)
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Let us return to the remaining features indicated by Abel (1905).
The sixth and seventh features, i.e. a more ppsterior location of
the blowhole from the antefior tip of the rostrum, and a greater length
of the rostrum with a greater width of the rostrum at its base, were re-
futed by Tsalkin (1938) by comparing the measurements of eight skulls
of Black Sea harbour porpoises with those of four skulls corresponding
in dimensions presented by True (1885, 1889) for the Atlantic form. By
this comparisom (on the basis of seven.measurements) Tsalkin (1938) did
not find any significant differences. All of the differences do not go
beyond the bounds of 1-2 mm, and therefore, as the author correctly con-

cludes "they cannot be regarded as differential features” (p. 720)

Puc. 9. VnjusuxyanbHast H3MCHYHBOCTE (POPMBI 3ATBUIOUHOIO OTBEPCTHS
y mopckoit ceuusn (mo B. K. Llamxuny). .

Fig. 9. Individual variability in the shape of the foramen magnum in
the harbour porpoise (by. V.I. Tsalkin).

Puc. 40. Mugnpuzyalinliast USMCHYHBOCTBL {OPMB  3aTHIIOUIIONO OTBCPCTHs
y GesnoGoyxy (OpHTHIL). '

Fig. 10. Individual variability in the shape of the foramen magnum in

the common dolphin (origin.).

*59
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Pre. 41, MupusnpyannHast H3MEHUMBOCT: (IOPMLI SaTHUIOUHOFO OTBEPCTHS
Yy adannust (OopHruiL.).

Fig. 11. individual variability in the shape of the foramen magnum in

bottle-nose dolphin (origin.)

Having in mind such a comparison,l made measurements on three
harbour porpoise>skulls from other bodies of water contained in the col-
lection of the USSR Academy of Sciences Zoological Museum: No. 11442
from an amimal from the Gulf of Finland; No. 21983, apparently from the
Seas of the Far Bast (the collector was Gretnitskii) and No. 6887 from
the Atlantic Ocean., Selecting three skulls corresponding in dimensions
from our collection belonging to animals caught in the Black Sea, I com-
pared the resulis of the meésurements.

All of these data are presented in Table 4.

Table 4

Comparison of the skull measurements of harbour porpoises from the Azov-
Black Sea basin and other bodies of water (in mm).

g . Ilo B. M.
\ 2 JHawu pannbe 3 aunuy .
g N ; ;
3oy T Beg 5l 9n, 6] 82, 7
L] mEQ »gE < 8 He
(1) Mpusnaru =1 e wd wE A o
5 @, 5.a, Sa, B
wod 55 ol RUE R
9f 2 efE | g8E ) aRcg
Emea oo Lo T
SRES §aRs | 0AgRe | SAES
8) Ofwas jymma uepena. . . . « + . . 262 262 264 264
Q) Janna ymesoro omiesa . . . . . . .| 144 145 147 146
10) Mmmia noaroBoro otacya . . . . . - 117 117 147 148 .
110 Jauma pocrpyMa . ... ... 113 111 113 112
12 ) Lllupnea pocrpyma y OCHOBAHHST . . . 76 76 74 © 76
13 ) Ilnpuua poctpyma B cpeatefi vacTH . 47 46 48 40
14) Jouoma mngHed! wemoeT . . . . . . 202 202 202 203
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Key to Table H4:

1) Features 2) Our data 3) According to Tsalkin

4) Mean measurements for three skulls of the Azov-Black Sea dolphin

5) " " " " " dolphins from other water bodies
6) " " eight " " the Azov- Black Sea dolphin
2y " un " four " " dolphins from other water bodies

(According to True).
8) Over-all length of cranium 9) Length of faclal section
10) Length of cerebral section 11) Length of rostrum
12) Width of rostrum at its base

13) Length of rostrum in midlength 14) Length of mandible

As we can see, the Table gives almost identical figures for the
measurements presented by Tsalkin (1938), True (1885, 1889) and myself.
The only substantial noticeable difference is in the sixth measurement
from True's data which may be explained by the fact that the author took
this measurement on a point of the rostrum different from the one where
it was taken by Tsalkin and myself, since the configuration of the ros-~
trum is such that in determining the midlength by approximation, the re-
sult can be a different measurement altogether.

AB to the features that served as differential features for Abel
(1905) in the establishment of the Black Sea species, i.e. the length
of the facial section (the distance between the end of the rostrum and
the blowhole), the length of the rostrum and its width at the base, there
were no substantial differences observed either between True's and Tsal-

kin's data or between ours. The differences here do not go beyond the
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the bounds of 1-2 mm and therefore cannot be considered as having any sig-
nificance. Thus our material completely confirms Tsalkin's conclusion
(1938) which he drew from such a comparison concerning features indicated
by Abel (1905).

The eigth feature of the ones indicated by the latter author is
the greater curvature, more of a locked nature and more thickening of the
‘roots of the maxillary teeth in the Black Sea dolphin as compared with
the Atlantic ones. With respect to Tsalkin's work (1938), he had at his
disposal the skulls of omly Black Sea individuals, and not having the opr
portunity to compare them with ones from the Atlantic, he was only able
to ascertain the presence of this feature in Specimens.:of old individuals.
It was this feature in particular, including an intense reduction in the
cgtaneous armouxr Ea feature not indicated by Abel (1905), on which we
will dwell later on} which allowed Tsalkin to classify the Black Sea har-
bour porpoise as a poorly considered subspeclies. Nevertheless, an exami-
nation of the skulls of this dolphin not from the Black Sea, preserved
in the USSR Academy of Sciences Zoological Museum indicates that even this
feature was not peculiar to the Black Sea individuals alone, to say noth-
ing of the fact that the number, shape and set of the teeth are subject
to considerable individual variation. An examination of even such a small
series as 1 had at my disposal, and corroborated on the basis of a large
series of skulls by Tsalkin (1938) is a sufficiently convincing indica-
tion of this fact.

Consequently, all of the features indicated by Abel (1905) in de-
scribing the Biack Sea, species as diagnostic, are either provem to be un-

founded when a comparison is made on several skulls, or are the resultis

*53
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of age, sex or individual variability, i. e. also found to be without
basils.

Let us examine the features on the basis of which Barabash-~ Niki-
forov (1940), even after Tsalkin's work (1938), still tends to lean toward
Abel's position and retains the importance of a species for the Black Sea
form of Phocanea. Barabash-Nikiforov (1940) formulates the following

features: 1) somewhat smaller over-all measurements; 2) a congiderably

~smaller degree of manifestation of cutaneous tubercles on the body of

the embryo and adult animals; 3) a considerably lesser degree of develop-
ment of polyconic teeth; 4) intense curving, locking and thickening of
the inferior sections of the roots of the teeth; 5) a blowhole which is
located somewhat farther back; 6) a more angular scapula and stexrnum.

' writes Barabash-Nikiforov, "require confirmation

"The last two features,'
on a large amount of material; the remaining ones can be considered esta-
blished" (pp. 70~71). Taking this indication into consideration, we will
not dwell on the last two features. It will be recalled that the lack
of grounds for the fifth feature was demonstrated by the second measure-
ment in Table 4.
Let us turn to the "fully established" features in order.
Tsalkin (1938), having at his disposal the largest amount of *5l
material (1394 measurenents of the over-all length of the body), gives
the following outer limits of the body size of this dolphin: length 86-
100 cm with a mean of 139.0 cm; for adult females -~ 148.5 cm, adult males
- 141.5 cm. Barabash-Nikiforov (1940), on the basis of 74 measurements
of body length, gives the outer limits of 95 - 148 cm with a mean length

126.1 cm. The maximum limit for females of 180 cm and 168 cm for males

was given by Freiman (1951). Our measurements of 50 specimens set the
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outer limits of the dimensions as 95-157 cm with a mean length of 127.3 cm.

Dimensions of 120 to 150 cm are given in the literature for the
Atlantic dolphin of the same species (G. Cuvier (1797); A. Lesson (1828);
G. Nilsson (1847); P. Duncean (1184) ); P. Fischer (1867) gives the maxi-
mun size at 186 cm, G. Gibel (1874) indicates 90-150 cm as the outer lim-
its. W. Flower (1883) determined the size of that dolphin as 150cm. F.
Beddard (1900) as 165 cm; I.Millais (1906) considers 120-170 as the outer
limits of body size; L. Fruend (1932) and E. Hennstchel - from 150-180 cm,
etc.

After correlation all of the above figures presented, it is not
difficult in becoming convinced that the differences between the sizes
of the Black Sea dolphins and the Atlantic dolphins are in some cases
much smaller than in the sizes of the same dolphin .being indicated by the
various authors, which is explained, of course, by the different amount
of material that every author had at his disposal. In fact, if we make
a comparison, for example, within the data on the Black Sea where the
series of measurements of the various authors differ according to their
number, then we will see a substantial difference in both the maximum and
mean sizes. .

If we compare the figures presented by Tsalkin (1938) with the
figures for the Atlantic dolphins, then we will find differences in them
definitely indicating a larger body size in the Atlantic dolphin.

That is how the matter stands with the first feature presented by
Barabash-Nikiforov (1940) in support of the establishment of a Black Sea
species of harbour porpoise.

Let us examine the second feature indicated by this author, and

one that was noted by Tsalkin (1938) as well.
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In the embryos of the harbour porpoise in contrast to other Black
éea dolphins, small corneous tubercles the size of a pin head appear on
certain parts of the body and are considered by some researchers as rudi-
ments1 of a cutaneous armour which once existed in the distant ancestors
of these animals., These tubercles, well-known even to ancient authors,
were subsequently described by P. Camper (1820), J. Gray (1865), W.
Kilkenthal (1890) and others, besides which Gray (1865), incorrectly took
the tubercles which he discovered as a distinctive feature on the basis

of which he even described a new species, Phocaena tuberculifera from the

mouth of the Temza, later to be reduced to a synonym.

P. Camper (1820) discovered these tubercles on the anterior mar-
gin of the dorsal fin and on the back of the animal - in fwont of the dor-
sal fin, Kikeathal (1890, 1893), on ‘the embryos that he saw, counted
25 tubercles each on the dorsal fins and 30 each on the caudal fin and
on the anterior margin of the pectoral flippers. Tsalkin (1938) saw
these tubercles in embryos of the Black Sea dolphin and only on the dor-
sal fin; 12-16 in number and at times, 18-20 on a single specimen. Bara-
bash-Nikiforov found 13-15 of them in the same place. This fact in parti-
cular, i.e. the disclosure of tubercles on the dorsal fin in fewer numbers,
gave occasion for the last two authors to speak of the reduction of this
feature in the Black Sea population. At the same time, on our small

amount of material (six embryes in all), these corneous tubercles were

1Trans. note: The Russian term used here is rudiment which can be inter- .
preted in the sense of "vestigial" in that sentence. I am using the term
"rudiment" as one of the meanings given in Webster's - “The vestige or
remains of a part functional only in an earlier stage of the same indivi-
dual or in his ancestors".
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evident not only on the dorsal fin, but on both lobes of the caudal fin
as well, and some suggestions of tubercles were noted on the anterior
margin of the pectoral flippers. The degree of manifestation and the
number of tubercles are extremely highly variable. Thus, I counted be-
tween 7 and 13 of them on the dorsal fin and between 12 and 36 on the
caudal fin on a single embryo. Tsalkin (1938, p. 711) also notes the
variation in the number and size of thése tubercles.

As a result, our material makes possible the conclusion: 1) that
these tubercles in the Black Sea form are localized npot only on the dor-
sal fin, where Tsalkin (1938) and Barabash-Nikiforov (1940) noted them,
but also»pn those parts of the body where they were noted in the Atlantic
forms as well, and 2) that the degree of manifestation and the number of
these tubercles vary highly.

A question automatically arises: is it possible, taking into con-
sideration that which has just been said, to speak of a positively dis-
played reduction of the corneous tubercles on the body of the Black Sea
dolphin in comparison with the Atlantic form on the basis of comparison
with data on isolated specimens of the Atlantic form? In my opinion, it
is impossible, Therefore, I cannot agree with the conclusion drawn by
Tsalkin and Barabash-Nikiforov in that respect.

But let us assume that the conclusion of these two authors 1is
correct, and ‘that in the corneous tubercles is in fact observed. Is it *56
possible to speak of a species distinetion of a Black Sea form on the

basis of this? In my opinion, it is also impossible, for in this case,

we would be making ithl. ‘isame Bweor as Grey (1865) did in his time, and
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our species, Jjust asthe species he described will inevitably be reduced
to synonymy. Nevertheless, Barabash-Nikiforov (1940) attributes hthe
significance of a species exactly to this feéture. He writes: "one gets
a different picture when the quantitive aspect of the differences is
considered. Among the diagnostic features of Ph. relicta we can discern
extremely important ones, even if superficial and insignificant ones. To
their number should be added the difference in degree of cutaneous corn-
eous tubercles in Ph. relicta and Ph. phocaena. This difference, clearly
displayed in the early (embryonic and post-embryonic) stages of develop-
ment in the animals, can sooner be considered a feature of species differ-
entiation(since subspecies in the early stages are indistinguishable)" (p.
71). In this case, it is impossible to agree with this conclusion. These
tubercles are faintly discernible in general and are obvious rudiment.

As a weakly developed rudimentary oxrgan, they are clearly discernible in
some specimens of the same species; in some they are faintly discernible,
and in some not at all.

Only the following remains to be added to this. If these tuber-
cles are considered a rudiment of a former cutaneous armour in the ances-
tors, and if it is accepted that in comparison with the Atlantic ones a
reduction of this organ is observed in the Black Sea dolphins, then one
must inevitably accept the greater progressiveness of the Black Sea form,
a fact that Tsalkin (1938) correctly notes as well. Nevertheless, this
situation goes contrary to Abel's conception (1905), who considers the
Black Sea form as a relict one, i.e. the most ancient. It is therefore
impossible to support Abel's position using the reduction of this fea-

ture in the Black Sea forms as Barabash-Nikiforov does.



81

The third and fourth features, formulated by Barabash-Nikiforov
(1940), i.e. the shape of the the teeth and thelr roots, correspond to the
features already examined by Abel (1905). It therefore makes no sense dwell-
ing on-them again. T will only mention that concerning the third feature,
'Barabash—Nikiforov himself writes the following: "As we can see, the pic-
ture described on the basis of our material to a significant degree al-
though not entlrely, confirms this diagnosis. Nevertheless, according to
Tsalkin's data, the structure of the teeth in Ph. relicta in this section
are subject to broad individual variability, displaying a series of transi-
tions from teeth almest conical to ones with a clearly demonstrated “lam-

ellar crown'." Thus, even this feature cannot be considered sufficiently
stable.

The same can be sald regarding the neck between the root and the *57
crown as well, which, according to Abel, is peculiar to Ph. phocaena and
is absent in Ph. relicta" (p.69). As a result, Barabash-Nikiforov him~.
self, recognizing the unreality of this feature, as a diagnostic feature,
nonetheless presents it as a differential feature for establishing a
Black Sea species.

Thus our analysis of the features indicated by Abel and Barabash-
Nikiforov, on the basis of which these authors consider the Black Sea haxr-
bour porpoise an independent species, leads to a conclusion that they are
all unreal. The same can be said about the features on the basis of which
Tsalkin regards this dolphin as a subspecies as well. Hence no essential
differences in the morphology of the Black Sea and Atlantic forms are
observed, and all of the features presented in the literature as differen-
tial features, are a result of a widely distributed age, sex and indivi-

dval variability among all of the dolphins. To me it is obvious that there
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are no grounds for retaining the importance of a species or even a sub-
specles for these Azov-Black Sea dolphins.

Let us consider the arguments in support of establishing a Black
Sea subspecies of the common dolphin.

I. I. Barabash (1935) described a Black Sea subspecies basing him-
self only on the differences in the size of the body and respectively,
the skulls of dolphins of this species from the Atlantic Ocean; the Me-
diterranean Sea and the Black Sea. Subsequently, Barabash-Nikiforov,
retaining the basic significance for the feature he had indicated ear-
lier, adds as well some craniological differences and differences in bé—
dy coloration. Analyzing these features, Barabash-Nikiforov compares
that vast material which he had at his disposal on the Black Sea dolphin
with singular indications in the literature on dolphins from other bodies
of water. This circumstance in particular met with Jjustifiable objections
on the part of Tsalkin (1941), who noted in this regard that "detailed
data on the Black Sea dolphin are compared with such scanty material
from the literature on the dolphin of this species from the Atlantic
Ocean that to obtain any sort ofAreliable representation of the nature
of the existing differences is extremely difficult” (p. 176). Neverthe-
less, inasmuch as previous authors considered 1t possible to base them-
selves on this material in thelir conclusions, and I did not have the op-
portunity to enlarge the material on the Atlantic dolphins, then I have no
choice, realizing the truth of Tsalkin's (1941) reproach, 1o none ‘the
less take the same course for I had nothing different at my disposal.

Lét us'analyze the features indicated by Barabash-Nikiforov *58
(1940). The first of them will be the smaller dimensions of the body,

and respectively, the skull of the Black Sea dolphins in comparison with

the Atlantic and Mediterranean ones.
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Silant'ev (1903), presenting 120-165 cm as the most common sizes
for the Black Sea dolphin, writes that it attains 187 cm as well; and
193 cm according to data from questionnaires. E, N. Mal'm (1932), indi-
cating a length of 100-150 cm, remarks that "specimens of the common dol-
phin attaining 1.75 m occur very rarely” (p. 6). A. A, Maiorova and N.
N. Danilevskii (1934) consider 200 cm as a maximum length of the dolphin
with a mean length of 159.8 cm for males and 156.5 cm for females. Bara-
bash-Nikiforov (1940), on the basis of an enormous amount of material
(28, 290 specimens), gives the outer bounds of the body length as 95-
210 cm with a mean length of 159.9 cm. The material that I analyzed
from the same expedition (Which was discussed in the introduction); 38,
273 measurements for the years 1933, 1934, and 1935 (S. E. Kleinenberg,
1939), which included the material analyzed by Barabash-Nikiforov, per-
mits the establishment of the same limits on the body length of the Black
Sea dolphin with a mean length of 161.7 cm.

A. G. Tomilin (1940) determines the mean length of that dolphin
as 170 cm and M., M., Sleptsov (1941) - a maximum of 205 cm. These same
body dimensions, with a maximum of up to 200 cm are indicated by Freiman
(1951) as well.

According to both Barabash-Nikiforov's data (1940) and that of |
my own, the greatest number of dolphins are 160-170 cmj only 26 speci-
mens out of 38 thousand and some had a length over 200 cm, of which only
one attained 210 cm. According to Tsalkin (1941), the maximum length of
the dolphin was 219 cm.

The size of the species under present consideration, just as the
sizes of the first species already examined, are characterized by vari-

ous authors by different figures. But let us discard the figures presented
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by Silant'ev (1903) and Mal'm (1932), and we will have in mind only those
data of the latter authors that are based on a very large amount of ma-
terial ana therefore more reliable.

Kifken thal (1889), True (1889) and others, determine the mean sizes
of the Atlantic dolphins as 200-215 cm. Fischer (1881), quoting van-Bene-
den, presents a length of 235 cm; Flower (1883) and Trouessart (1915),
indicate a size of up to 250 cm, and F. Fraser (1939), even as high as
258 cm.

As we can see, these figures point to a substantial difference
in the body lengths of the Black Sea and Atlantic dolphins. We summarize

them in Table 5 for a clearer presentation.

Table 5
Body lengths of dolphins (in cm)

Pasmeput Tesa peanguion (B ca)

VN AR

1) mom | S| Noncie
(4)depuoe wope. . 160—170 210~219
( 5()ﬂ;)yme ROJIOCMB! 200—215 235238

Key to Table 5%

1. Water bodies 2) Most common lengths 3) Maximum lengths

4, Black Sea 5) Other bodies of water

Let us examine the craniological differences. First of all one's

attention is drawn to the difference in the size of the cranium. Thus,

*59
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Silant'ev (1903) indicates dimensions of the skull of the Black Sea dol-
phin from 337 to 417 mm; Dinnik (1910) - from 360 to 421 mm; Mal'm (1932)
presents a photograph of a cranium with a length of 360 mm; Barabash-Nik:-
forov (1940), on a series of 78 craniums of adult specimens, indicates
figures identical to those presented by Dinnik, i.e. from 360-421 mm.
Measurements which I conducted on 58 craniums of Black Seadolphin provide
figures that are very close for adult specimens; from 364-420 mm, with a
mean length of the skull being 392.6 mm.

A completely different picture is observed in the sizes of the
skulls of the Atlantic dolphins. Thus,True (1889) attributes skulls of
L10-430 mm as not belonging to old specimens and indicates a maximum size
of a skull as 467 mm. Gray (1866) presents the maximum size of a skull
of this dolphin as 475 mm, and Fischer (1881), as 485 mm. Skulls of dol-
phins from the Atlantic and Pacific Oceans and from the &driatic Sea,
which I measured in the USSR Acad. of Sci. Zoological Museum collection,
had a length of 408 mm (No. 6869), 435 mm (No. 6876) and 458 mm (No.6872).
On the other hand, the maximum size of a skull of a Black Sea dolphin,
indicated by Barabash-Nikiforov (1935, 1940), was 421 mm; and 420 mm ac-
cording to our data. Besides, both in Barabash-Nikiforov's data as well
as in ours, we had only one skull each for these measurements: in Bara-
bash~-Nikiforov's data, 197 cm in length from a specimen caught in the No-
vorossiisk region; and in ours, 196 cm in length from a male caught in
the Yalta region in 1948 (No. 50805, in the MSU Zool. Museum collection).

" Comparing the cranial proportions of dolphins from the Black Sea
and other basins.(the latter according to literary sotirces), Barabash-

Nikiforov (1940) obtained indications of a somewhat greater development
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of the rostral section of the cranium in our dolphins" (p. 32). He il-
lustrates this with two tables (Tables 6, 7) presented below which I sup-

plement with our own data.

Table 6
A comparison of cranial proportions of a Black Sea common dolphin and

dolphin from other water bodies (in % of the over-all length of cranium)

(From Barabash-Nikiforov, 1940, p. 32, with a supplement)

Taé./zu;; 6

Conocranjienne npomopuuit yepena peabgpuna-GenoGouxn YepHoro
MOpSt H APYTHX BojoeMoB (B ¢ or oGutell annun ucpena)
(no . V. BapaGam-Huxndoposy, 1940, crp. 32, ¢ nonomicuiem)

Ieasduunt | Heanduunt |Heasguinst Hep-

(1 ) Dpuauaxn ll;;g:g "o %Po);?xi'xx (Hi::!fl’lr;on::?lg;brle.

(n1==8) 2 (n=8) 3 4 n=S8)

5) OT Konua pocTpymMa M0 TNCPCAHEro Kpast
Avixana (AiHa JMueBoro orieaa) . . .| 12,6 70,3 72,8
6) Mumma pocTpyMa . v v v w4 4 . s .. 60,5 59,5 60,6
7 ) Wnpnua pocrpyma y ocHosauus . . . . . 21,0 20,3 20,5
8) Wupuna pocrpyma B ero cepepuuc . . . 12,1 12,3 11,0
9) Homma mokick wemoer « . . . ... . 84,2 82,8 84,1
10 ) Jlaiia ee anbBeosPHOTO Kpast . . . . . 49,6 49,3 49,4

Key to Table 6:

1) Features 2) Black Sea dolphin (n=8) 3) Dolphin of other basins (n=8)

4) Black Sea dolphin (our data, n=8)

5) From the tip of the rostrﬁm to the anterior margin of the blowhole
(length of facial section)

6) Length of rostrum 7) Width of rostrum at its base

8) Width of rostrum at midlength 9) Length of mandible 10) Length of

its alveolar row.
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Table 7
A comparison of cranial measurements of the common dolphin from the Black
Sea and other water bodies (in mm). (From Barabash-Nikiforov, 1940, p. 33
with a supplement)

Tabauya 7

Conocraniienve uaMepeHHi yepenos GenoGouxd Yeproro mMopst
H APYTHX BRopoeMon (B MM)

(no M. VM. BapaGam-Huxudoposy, 1940, crp. 33, ¢ nononneHiem)

ﬂlgnbd)nﬂm Heasdunst |Menvhuun Yep-
1) INpusiaxu | ??g;;;z;o Azgg;%}\ (nixlg.lll?;z:ﬁﬁ?mc,
2= n= n=§)
2 3 b
5 O0mam JUTHHA + . v v v v v v 0 0 0 4 405 408 409
6 ) Ot xouua pocTpyMa R0 mepejHere xpas
ApiXaza (janHa JHLCBOro oTAesa) . . . 294 287 298
7)) Amma poetpyma. . . . ... s 245 243 248
8) [upuna pocrpyMa y OCHOBanHS . . .+ . 85 83 84
9 [inpuna pocTpyMa B ero cepepuue . . 49 50 45
10 ) Annna mokuedt welocTH . o4 . L . . 344 338 344
11 ) Aamma ce anpncoaspuoro xpas . . . . . 201 201 202
40—48 39—49 40—42
3y0nas QOPMYIA . v o v v 4 v e e e e i
12) SyGnan fopwy 250 | 4250 | 39—4g
13) Timma Tea B CM v v v v v v e e 0w 160—197 453—183 | 176—196

Key to Table 7:

1) Features 2) Black Sea dolphin (n=8) 3) Dolphin of other basins (n=8)

) Black Sea dolphin (our data, n=8) 5) Over-all length

6) From the tip of the rostrum to the anterior margin of the blowhole
(length of facial section) 7) Length of rostrum

8) Width of rostrum at its base 9) Width of rostrum at midlength

10) Length of mandible 11) Length of alveolar row of mandible

12) Tooth formula 13) Length of body in cm.

In both tables our figures come closer ito Barabash-Nikiforov's
figures (1940) characterizing the dolphins of the Black Sea than they
do to the data on dolphin from other water bodies in spite of the fact

that in Table 7, regarding the first feature, i.e. the total length, I

*61
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was able to select skulls which displayed a mean dimension almost the
same as that given for dolphin from other bodies of water. Nevertheless,
in both tables a more or less substantial difference between skulls of
the dolphins from the Black Sea and other bodies of water is observed
(as Barabash-Nikiforov correctly notes) only in the measurements of fhe
rostral section of the cranium, i.e. in the length of the facial section
and in the length of the mandible. The remaining measurements do not
show any substantial differences.

A comparison of cranial proportions of the dolphin from the Black
Sea and other bodies of water were conducted by me in Table 8 presented
below. Three skulls of Black Sea dolphin from the USSR Academy of Sci-
ences Zoological Musuem collection, whose dimensions and inventory num-
bers were indicated above, served as material for the Table. Three of
the largest skulls according to size were selected from our material on
the Black Sea dolphin for the comparison. Nevertheless, even despite
such a special selection, we were unable to obtain a mean dimension cor-
responding to é mean dimension of a skull of a dolphin not from the Black
Sea because of the considerably larger dimensions of the skulls from the
collection of the USSR Acad. of Sci. Zool. Musuem compared with the
Black Sea skulls. Therefore, it was necessary to express the skull mea-
surements in percentages to the total length of the skull and not in ab-
solute figures, for in the latter case we would have obtained entirely
incomparable data. The Table contains data on all of the measurements
which I employed in measuring the skulls.

Very close figures were obtained on the majority of the 50 fea-

tures presented.
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The difference which was being obtained in the length of the fa-
cial section in the last two tables 1s unnoticeable in the latter one,
and the length of the rostrum in the dolphin from the other bodies of wa-
ter as well as in the length of the-mandible turns out as though it was
even a little greater than in the Black Sea dolphins. The differences in
these two features in Table 8 agree nicely with the difference in length
of the ﬁpper and lower alveolar margins, and the last two features agree
in turn the differences in the number of teeth in the upper and lower
Jjaws. A considerable difference is observed in the lengfh of the symphy-
sis as well. Moreover, Table 8 gives some differences in the width measure-
ments of the rostrum.

It should, of course, be admitted that the material for comparis-
on which was at my disposal was so small that it 1s impossible to make
any definite conclusions whatsoever on the craniological differences ob-
served between the dolphins of the Black Sea and other bodies of water,
the more so if we keep in mind the great variability of the cranium on
which we will dwell below. I am aware of the fact that on a large series

Iéf skulls - Trans. } the differences appearing in Table 8 could turn out
to be illusory.

Nevertheless, it should be emphasized that in making a compari-
son on the basis of the same insignificant amount of material concerning
other Black Sea species with the same species from other bodies of water,
we do not obtain any differences. With regard to the harbour porpoise,
this was already demonstrated, while concerning the bottle-nose dolphin,

this will be demonstrated later on.




Tabauya 8

(1) ConocTannenne nponopuuil yepena GedoGouxu Uepnoro mops
1 APYTHX BOJOCMODB

(B 9% or ofweit piuupl uepena)

[+

c:3 & [ Ll’ é’{

5 @ 5 Qo

Hpg = Heonr
o9 To © QX

(2) TIpnsnarn geEl | BfuEx

& .80 m V.5

HERAE Haba

aT3o | a¥sal

Om =T O HHU
5 O0mas nauHa 4epema B MM .+ .« v v 4 s . 0 oo . . o] 417 434
6 OcnoBuast JWIHAA YEPENMA « v + « « + v o « v o . . . . .| 98,4 98,4
7 Jluna JIHIEBOTO OTAGIA « + v « « « o« e.v v v v o « o o 73,0 73,2
8 Jlauna MO3FOBOTO OTHEMA « « « « 4w .« .« . . . . .. .| 27,0 | 26,8
9 Ilmma pocTpyMa 4 < v v . v w e e e e oo . . 61,3 62,1
10 Ulupmia poctpyma y ocHosannst . . . . . . .« . . . . .f 20,0 21,1
11 Iliupuna pocrpyma y mocaciiero 8y6a . . . . . . . . .| 13,8 15,2
12 Ilnpuna pocrpysa B cro cepepuue . . . .« . . . . . . 11,5 12,4
13 Bucora pocTpyma y mocsiepnero 3yéa .o, .. .. .. . 8,1 8,8
14 Jlanna mepxmero anbseossipnoro xpast . . . . . . . . .| 50,1 51,6
15 Hanna MexuemocTHRX Kocrell, manGospmas . . . . . . 83,4 83,6
16 7laima OCHOBHOM KOCTH » + = v v o o v v v v« v v v .| 16,3 16,4
17 NManwa mpejuisIxana . . . . v v v v e e e e W 1T 11,1

18 Paccrosmiie ot HMKHEro Kpas 3aTBIIONHOrO OTBEPCTHS A0
KPLIJOBIUBLIX KOCTCHl NO cpejdedt juuns . .« . . . .| 28,8 28,6
19 Paccrosunie or HIKICTO Kpast 3aTHWVIOUNOTO OTBCPCTHS A0

RANETO Kpast AJLBCOJNSAPHOrO psijia mo cpepuedt ymum , | 46,1 46,3

20 Paccromuie oT 3aTLWIOYHOTO rpe6nn O KOHHA pOCTPyMa
MO CPOAHCHT JHIHHH o o o % v v o w v v o v+ o . . | 88,8
21 Paccrosiue or HocoBHX xoctefl A0 Kolma POCTPyMa 10
CPCHAICH JIHHHH v v v v v v v v o v e 0 o v o a s
22 Paccrosiiiie 0T mepejwiero Kpas BHCOUNON BRajuubl Ao fie-

petero xpast oGO KOCTH . . . . . v . . .. . w215 24,4
23 Amma sucounoil BUAAMIBL . . . v v v 4 .. .. .. o] 16,0 15,3
24 Bucota BUCOUAOT BOAUMBL . + + . « . . o« . o« . o o. W] 1101 11,7
25 JLanma 3aTbuoHoro ypeGnst mo opsistoft . . . . . . . . . 35,8 36,8
26 Jlanna 3arpliounoro rpebust genrolt . . . . . . .. . .| 47,2 46,9
27 Kocaa: or mmaiero KPas SaTLUIOWIOrO OTBEPCTHSL JO 3L~
uero xpast npcounoft Ayrm . . . ... ... ... . | 28,5 27,6
28 Kocan: or cepejuiiisl KPBIOBHUBIX KOCTeH 10 (CPOJIero
Kpast Bucounoft xyrn . . . . . . . ... .o .| 21,0 21,4
29 llanfoiabias BhicoTa ucpena. . . . e e e e e e ..] 36,2 35,3
30 i{auGoanbast RBICOTA 3aTBUIOYHON 06JIaCTH. .. ... .| 30,3 30,9
31 HanGoanas mupuua wepena . . . 2 . - . . . . . . .| 41,9 42,1
32 Haudonnluas UIMpHEA MOSTOBOH KopoOky . . . . . . . .| 35,0 33,6
33 Mexraaspiuuas Linpuna, HanMenbmrs . . . . . . . . . 37,1 37,5
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Tabauya 8 (npodoadcene)

w G| RaE
Ragf | REE,
Hpusnaxn g %ég g2 : ;
§¥RE | 2258
Qwm !?(:F (%_-'25-2
314, Iinpmnia MCOWUENIOCTHEIX KOCTEH B Cepejuiue POCTPyMa . . 5,0 5,7
35 HanGonbuast muprEa ucpena B nepeaeit uacty jba . 37,3 38,9
36 DlxpHHa DasBHIKH MEXUYeJIOCTHBIX KocTelt, nanGonbmias | 17,3 17,0
37 [Tonepeunnill auaMeTp AbIXAMa .« .« . . .« v+« o o4 . ., 10,6 9,9
38 Illnpuna DNTCPHIONAHOIO OTBEPCTHS . . . . . . . . . .| 12,4 12,8
39 Jlsupa nTepHrompIoro oTBEpCTHA . . . . . . . . . . .| 12,8 J‘),‘,
{30 Kowpmnsipuast smpumia . . . o . . . . 0. . . 19,8 20,6
Iy] Koupmaspnast seicora . . . . . . . . . 11,8 11,7
442 Wipnna syGa B cepegpuue ncp\ucn UeJIOCTH, B MM . . . 3,0 3,0
143 Unctora ayGons ua nporamceinm 2,5 ¢M B CCpPojunic Bepx-
neuqcmoc'ru................... 5,0 2,0
13dp KomtuecTso 3yGoB B BepxHell WemOCTH . . . . . . . 82 94
Ly Konuuectso 3y0oB B uiHel q'cmoc’rn R 88 96
Lp Mamua minkuelt YemocTH . .. . .o . e 84,7 86,1
L;,?,U,Jmﬂa HIKIEro ajxbBeoJsipuioro xpas . . . . . . - . .| 49,6 52,4
L8 1inpuna ocHOBAMHS HIKHEN YQJNIOCTH . . . . 15,1 14,9
-yQPaccrosnme oT BEIpE3KH Y MBILCAKA nibKned yemocTi ;0
CC NEPCJIMETrO KPAST « , & v 4 v v v v v e e e e e 81,9 84,0
50 Paccrosmue oT MBuLCHKA mngiiclf UCAIOCTH 10 BaJUICT0
Kpas ee anbBEONSIPHOIO PSJA . + & + + + o « « .« < 359 34,4
1 Paccrosimiic OT MBILIICHKA HiDKHEN uealocTn O ncpeaucro
Kpasl BHIPCSKI Ha BHYTPeHied cropoue wemocti . .. . 26,3 25,5
52Hau.\1c\ﬂbluaﬂ BHICOTA HIDKHCI WEJIOCTH 3,5 2,6
Boicora, nuxiell 4eMOCTH NO3a/U1 3a)HIX 1\pmnm\ JVGOB 7.6 7,8
5 JLmuia cnmt]msnca O 9,0 12,0

90a,



91

Key to Table 8:

1. Comparison of skull proportions of the common dolphin from the Black

Sea and other bodies of water (in % of total length of skull).

2) Features 3) Mean for the three skulls of the Black Sea dolphin

4) Mean for the 3 skulls of dolphin from other basins

5) Total length of cranium in mm 6) Basic length of cranium

7) Length of facial section 8) Length of cerebral section

9) Length of rostrum 10) Width of rostrum at its base

11) Width of rostrum at the last tooth  12) Width of rostrum at midlength

13) Height of rostrum at last tooth 14) Length of upper alveolar margin

15) Length of premaxillaries, greatest 16) Length of basilar process

17) Length of prenarial triangle

18) Distance between the inferior margin of the foramen magnum and the
pterygoids along a median line

19)Distance from the inferior margin of the foramen magnum to the poster-
ior tip of the alveolar row along a median line

20) Distance from the occipital crest to the tip of the rostrum along a
median line

21) Distance from the nasal bobes to the tip of the rostrun along a median

line
22) Distance from the anterior margin of the temporal fossa to the anter-

rior edge of the frons

23) Length of temporal fossa 24) Height of temporal fossa

25) Length of the occipital crest in a straight line

26) Length of the occipital crest with a tape

27) Diagonal: from the inferior margin of the foramen magnum to the post-
erior tip of -the temporal arch 28) Diagonal: from the center of the

pteryogoids to the anterior edge of the temporal arch




29.Greatest height of cranium
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30.Greatest height of occipital region 31. Greatest breadth of cranium

32.
33.
3h.
35
36.
37.
38.
39.
L4o0.
b1.
ha.

43,

L,
L5,
46,
by,
L8,
L9,

50,

51.

52,

53.
5k

Greatest breadth of the braincase

Interorbital breadth, the smallest

Width of premaxillaries in the middle rostrum

Greatest.width of the cranium in the anterior section of the frons
Width of the bifurcation of the premaxillaries, the greatest
Transverse diameter of the blowhole

Width of the pterygoid foramen

Length of the pterygoid foramen

Condylar width

Condylar height

Width of tooth in the middle of the maxilla in mm

Frequency of teeth in a 2.5 cm length in the middle section of the
maxilla

Number of teeth in the maxilla

Number of teeth in the mandible

Length of mandible

Length of lower alveolar margin

Width of the base of the mandible

Distance from the notch at the mandibular condyle to the anterior
tip of the mandible

Distance from the condyle of the mandible to the posterior edge of
its alveoclar row

Distance from the posterior edge of the mandibular condyle to the
anterior margin of the notch on the interior side of the mandible
Smallest height of the mamdible

Height of the mandible behind the last back teeth

Length of the symphysis.

*63
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As T have already said, it is necessary to have at one's disposal
a larger series (of skulls in this instance) for any sort of conclusions
of the systematic order concerning the small cetaceans, since the range
of individual, sex and age variability in all of the dolphins is extremely
broad.

There is a very clearly defined work on the variability of the
cranium in the common dolphin done by I. F. Tryuber (193?) which eases
my task considerably, the more so since our material only confirm her *6l
data.

The author had at her disposal a series of 70 skulls of the com-
mon dolphin collected by the VNIRO expedition, i.e. the same series used
by Barabash-Nikiforov (1940) and which formed the basis of my measurements
of the skulls of this species of dolphin. Tryuber took 32 measurements
on each skull.

Before turning to the variability of the cranium, I will take the
liberty of mentioning that these changes and growth in the cranium of all
three Black Sea species proceed basically in an analogous manner, and
therefore, after having demonstrated the age changes in the cranium
using the common dolphin as an example, I will not be returning to this
issue later on.

Tryuber 6193?) correctly characterized the age changes occur-
ring in the cranium of the common dolphin with the following words: “In
the first year of life, the sutures close, the beginnings of the crests
are formed and eruption of the teeth [j.e. dentition - Trans.] begins.
Yearlings already have well developed teeth. The intensified function of

the maxillary apparatus with the transition to independent feeding later
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causes an intensified growth of the crests, angular processes and pro-
tuberances (areas of muscle attachment), the roundness of the cranium

and the conspicuousness of the sutures disappear, the relationships of

the craniai sections to each other change - a lengthening of the facial

and rostral sections to each other change - a lengthening of the facial

and rostral sections occurs; the maximum breadth of the cranium shifts

to the region of the zygomatlc processes. With the approach of full :‘matu-
rity, the growth of the cranium is basically completed, and later on, only
certain detailed changes occur (increase in the height of the crests, magni-

tude of processes and others" (p. 21).

6‘0 ~
Yoaf
wr / /.é/al'u'qea’oﬁ omden
3 -
Pt cMo3zeoaod omden
J/Bs
]? ] i i 1
~522%7é” fadasa/w 0/70@0 Inem /]0/100%7,06’1!610 Cmcépo/e

Puc. 12. Kpussic pocTa yepena GeoGouKH (IPHPOCT B NPOLEHTAX
K BeJnustam npefsinymeidt rpynnet) (no K. ®. TpioGep).

Fig. 12. Growth curves of the white-sided dolphin cranium (increase in
percentages to the size of the preceding groups) (From I. F. Tryuber)

Key to Fig. 12: a) Facial section b) Cerebral section c¢) Newborn

d) Yearlings e) About 3 years f) Fully mature g) Old individuals

Consequently, the increase in the total length of the cranium pro-
ceeds mainly due to the growth of the facial section, which is nicely

illustrated in Figs. 12 and 13.
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Concerning sexual dimorphism Tryuber (1937) notes: "Features of *65

sexual dimorphism in thé craniums of D. delphinus ponticus do not appear

as absolutes, but in a form of a general tendeney of ‘'average types'."
Further: "The sexual differences consist mainly of the follewing: the
length of the cranium relative to the length of the body in males is smal-
ler than in females. The facial section in males is bigger than in females;
the cerebral section, on the contrary, is shorter and higher and wider be-
sides. The restrumin the males is shorter than in the females, but is
wider and higher as well. The mandible in the males and females is of
equal length, but higher and wider than in the females. Thus, the entire
rostral section with the jaws closed has a shape of a2 blunt, broad wedge

in the méles, while in the females this formation is more pointed and

lengthened" (pp. 23-24).

Cmapoco xculomugeo (a.) !
HoJupoxcidennozo (b)

wetlorngze

Pue, 13. «Kontypel nanoweuus» uepeunon  Geso-
Gouxu, Tinkunll  PHCYHOK — MIDKISISL  4eMIOCTDL
(mo M. &, TpioGep),

Fig. 13. "Contours of superimposition"” in skulls of the common dolphin.
Bottom illustration - mandible (From I. F. Tryuber)

Key to Fig. 13: a) Old individual b) Newborn animal

Unfortunately, Tryuber confines herself only to a statement with- *66
out presenting any figures. This situation deprives us of the opportu-
nity-of comparing the figures she obtained with ours. Therefore T will

present Table 9 that I complied on those features which Tryuber (1937) notes.
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Table 9

Comparison of cranial proportions of adult male and female Black Sea
common dolphin. (in % to the total length of the cranium).

a

Tabauya 9 B

ConocTaBjieHHEe TWpPONMOpPUHH depena B3POCJHX CAMIOB
H camox fedbduna-Genso6ounn UepHoro Mopst

(B % x oOmiell mJjHEe yepena)

Cpo.;uuu‘ st Cpo)u‘nu‘ st
1 Y I‘lpnsumm CHMUOD CaMOK
(1 == 23) (== 11)
44, O0mas Jymea yepena B MM . . . . . 394 383
OTnomniendne RNUHBL Uepera K JJHIHC
TeaaB % ..o e . 22,0 22,3
6 JiHHA JIHICBOIO OTAGNA . . . . . .. 72,3 71,7
7 Jlnma mosroporo otaena . . . . . . 27,1 28,3
8 Buicora saTwiounoll o6JACTH .« . . 31,6 31,2
9 lllnpuuna mosrosolt xopobkn . . . . . 35,7 35,5
’ 10 Jsnua pocrpyma . .. . . e e 60,2 60,2
11 Hlnpuua pocrpyMa y ocuoBamus . . . 21,0 20,6
12 Bricora poctpyMa y mocieficro syda 8,0 7,7
15 Oauna moxuedt vemoern . . .o, L . 84,7 84,17

Key to Table 9:

1) Features 2) Mean for males (n=32) (3) Mean for females (n=11)

4) Over-all length of skull in mm (5) Ratio of cranial length to the

(10) Length of rostrum (11) Width of rostrum at its base

(12) Height of réstrum at the last tooth (13) Length of mandible

length of-the body in %. (6) Length of facial section (7) Length of ce-

Tebral section (8) Height of the occipital regiom (9) Breadth of braincase

As can be seen from the.table, sexual dimorphism is exhibited

. first -of all in the absolute size of the cranium and in the relative

length of the facial and cerebral sections. It is in these features in
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particular that sexual dimorphism was exhibited to a greater degree in

the first species that we have already examined as well. Nevertheless,

in the present case dimorphism is observed in an inverse relationship,
i.e. while the absolute size of the cranium in the males is smaller than
in the females in the harbour porpoise, in the common dolphin, on the con-
trary, the absolute size of the skull in the common dolphin males islgrea—
ter than in the females which is caused of course by the differences in
size of the animals of different sexes.

As:W&s.demonstrated above, £he cranium grows mainly as a result
of the facial section; consequently it is the length of the facial sec-
tion that determines the overall length of the cranium; a fact that is
confirmed by Table 9 aé well,

As for the remaining features indicated by Tryuber (1937), even
though they are present, the differences in thid case between the males
and females are so insignificant that even "in view of a general tendency
towards average types” they are almost indiscernable.

Individual variability of the cranium in the common dolphin is
extremely marked. Such features as the height of the foramen magnum, its
width, the. dimensions of the temporo-parietal fossa, the length of the
basilar process, height of the rostrum, the number of teeth, vary the
most. Interorbital breadth, the width of the blowhole, the width indices
of the rostrum, vary to a lesser degree, and to a still lesger degree -
the variation in the length of the rostrum, the alveolar margins, the
premaxillaries, the mandible, the facial and cerebral sections. Finally,
individual variability to a small degree affects such features as the over-
all length of the cranium, its basic length and the height of the occipi-

tal region.



in the analysis of the first species above, changed the most.
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As a result, the exact same features whose variations were noted

Such indivi-

dual variability is observed in‘the craniums of the third species as well.

Therefore, during the analysis of the material on the bottle-nose dolphin,

I will not be touching upon the individual variability of the cranium in

this dolphin.

Let us return to the features which servedeas a basis for Barabash-

Nikiforov's (1940) establishment of a Pontic subspecies of ithe common dol-

phin.

logical differences - have already been analyzed above.

Two of them - the difference in size of the animals and cranio-

As a third feat-

ure, the author used the coloration of the body of this dolphin, meaning

the differences in the distribution of color fields and bands of various

shades under the term coloration.

It should be noted that the pigmentation

of the common dolphin differs greatly from that of other Black Sea dolphin,
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14, Body coloration of the common dolphin (origin.)
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Puc. 15. Oxpacka renn GenoBouKi (nmo M. WM. BapaGam-Hnxngoposy).

Fig. 15. Body coloration of the common dolphin (by I. I. Barabash-

Nikiforov).

Being made up basically of only white and black colors, it exhibits a band
of varying shapes and varying degrees of transitions from one coloxr to
another on the flanks of the body of the animal. Because of this the
flanks of the body of the dolphin have a unique pattern of various shades
of grey, black and white colors (Figs. 14 and 15).

Having worked out a method of filling in these outlines of fields
and bands varying in shape and color, Barabash-Nikiforov (1940) obtained
sketches of the coloration of a large number of Black Sea dolphin. Com-
paring this material with a description and sketches of the coloration of
the Atlantic dolphin, Barabash-Nikiforov (1935) does not recognize this
feature as having differential significance. He writes: "The coloration
of the body approaches the description given by Brue and other authors
but differs somewhat from the one Flower depicted in a sketch (from a
specimen from the Atlantic Ocean)...It is difficult so far to say how
constant the coloration depicted by Flower is, and to what extent it is
comparable with the coloration of our dolphins” (p. 248). In a subse-

quent work, Barabash-Nikiforov (1940), comparing his sketch with Flower's

*68
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sketch and also that of Klkenthal (1909), already finds definite dif-
ferences in the coloration of the body in the Black Sea and Atlantic
dolphins. However, that is not the point of the matter. Introducing for
comparison sketches of color variation of dolphins presented by Fischer
(1881) and having in mind the sketches of the Atlantic dolphins cited
above, Barabash-Nikiforov (1940) establishes considerable variation in
this feature in the Atlantic dolphins. In the Black Sea dolphins, on the
other hand, the author considers body coloration to be highly constant, a
fact that he emphasizes time and again. Thus he writes: "With the aid of
this material, we established that the coloration of the body (i.e. the
pattern on the body; not to be confused with color) in our dolphins is
one of the most constant features, subject only to the most insignificant
fluctuations” (p. 34). "The high constancy of the feature of coloration
fo?ces us to concern ourselves with the presented facts with more atten-
tion. Indeed, we have two clearly designated groups of dolphins according
to the degrée of variability in the coloration: dolphins of the Black Sea,
exhibiting almost no variation in this feature, and dolphins from other
seas, which, judging by all of the data, are subject to extreme vari-
ability in coloration" (p. 35). Together with these affirmations, in the
same work - on p. 50 - Barabash-Nikiforov presents six types of color-
ations, differing substantially from one another in the Black Sea dolphin.
It is true that in presenting these sketches, the author strives to dem-
onstrate the heterogeneity of the Black Sea common dolphin population.
However, the most remarkable thing of all, is the fact, as one can see
from Fig. 16, that dolphins from the exact region of the Black Sea vary

considerably in their color. Thus Barabash-Nikiforov himself refutes his
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own claim regarding the constancy of the feature of coloration in the

Black Sea dolphin, easing my task by doing so. I will note that during

my work on the Black Sea, many tens of thouéands of dolphin of this

species passed through my hands, on the basis of which I can indicate

the presence in it of a high variation in this feature. As a result, the

third feature distinguished by Barabash-Nikiforov (1940) as a differenti-

al feature in the description of the Black Sea subspecies of the common

dolphin, in contrast to the first two features, one can recognize as un- *69

founded.
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(o ¥. V. BapaGam-Huxugopony).

Fig., 16. Variation in body color in the common dolphin (by Barabash-Nik-

Forov)

Key to Fig, 16: a) Batumi b) Yalta c)Conventional representation of col-

ors d) Black e) Light grey f) Dark grey g) The figures indicate the

width of the color fields in cm.
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. Despite this, and taking into consideration the substantial dif-
Terence in the size of the animals, as well as certain craniological dif-
erences, contrary to my own earlier mistakenly expressed opinion (S. E.
Kleinenberg, 1951), I consider it necessary to retain the importance of
a subspecies for these Black Sea dolphin.

Let us examine the argumenis p:esented by Barabash~Nikiforov in
support of thecexisting, in his opinion, systematic heterogeneity of the
Black Sea population of the common dolphin. As was already noted earlier,
Barabash-Nikiforov (1938), on the basis of a biometric analysis of the
catches of dolphin in the Batumi and Yalta-Novorossiisk regions, came to
the conclusion that in the Black Sea there exist two races of common dol-
phin: fhe north-eastern and south~western. Later on, Barabash-Nikiforov
(1940) renounced this concept and as an explanation for the differences
‘ between the Batumi and the Yalta-Novorossiisk dolphins which he obtained

he advanced "a no less probable hypothesis of a different order” (p. 53),
and in particular: "We admit the Pontic subspecies D. delphis does not *70
-establish within its composition lower taxonomic units but is subject to
partial merging with individuals of D. delphis coming in from the Mediter~
ranean Sea" (p. 53). Inasmuch as the author himself renounced his origi-
nal hypothesis regarding the existence éﬁ lower taxonomic units within the
common dolphin population in the Black Sea, thls spares me the necessity
of dwelling on this issue.

Developing his second hypothesis, Barabasthikiforov considers the
Batumi dolphin carriers of a "purer (typical) features of the Pontic sub-

species of D. delphis" (p. 54). On the other hand, the affects of contami-

. nation in the catches by the Mediterranean individuals shows up, in his
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opninin, in the north-~eastern section of the Black Sea. But here, ques-
tions automatically arise, which were correctly posed by Tsalkin (1941).

In the first place: why do the Mediterranean dolphin, penetrating
into the Black Sea, so stubbornly avoid the Batumi waters? And in the se-
cond place: if one assumes that in the catches in the Yalta-Novorossiisk
region a considerable number of Mediterranean individuals are present
(since an insignificant number could not have given differences in a
biometric analysis); in what way are these supposedly definite differen-
ces between the Black Sea and Mediterranean dolphins obtained, on the ba-
sis of which a Pontic subspecies is described? These questions remain
unanswered.

In support of his hypothesis Barabash-Nikiforov (1940, p.55)
presents the following quotation from Mal'm's work (1938): "There exists
an Anatolian race of dolphin in the Black Sea - the ‘black-moustached' -
which perhaps=is a result of the hybridization near the Anatolian shores
of the Mediterranean dolphin with the Pontic. form. This race migrates by
means of the shortest route from Ineboli to the region of the Crimea...
On the other hand, there exists a Pontie race, inhabiting earlier the
area near the shores of the Crimea and the Caucasus, and to a consider-
able degree exterminated by the commercial industry and forced back at -
the present time to the Caucasian shores by the Anatolian dolphin" (p.
70). And a little earlier in the work, Mal'm writes: "There are no
grounds for dividing the Black Sea dolphin into races within the regions
of the USSR, and it is difficult to believe that the dolphin, an animal
with a large ecological valence, should be restricted in its movements

to certain regions of the sea, in spite of the fact that the water area
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of the Black Sea is generally small” (p. 70). It is difficult to find
another example where such contradictory statements could belong not only
to the same author, but could be found in the same work and even on the
véry same page.

Mal'm's (1938) statements on this issue don't deserve to be quoted.

What then were these features that gave Barabash-Nikiforov (1938,

1940) the basis for speaking of the differences between the "south-eastern'\

and "north-easterm" dolphins? These features consist of the following:
1l)differences in the body dimensions: in the north-eastern group, the
length of the body, according to the author's data, is on the average 160
cm, and 155 cm for the south-eastern; 2) a difference in body colora-
tion; 3) a very insignificant difference in body proportions.

As to the third feature, it is unconvincing because the author,
Presenting a very large amount of material, compares the body proportions
of larger "north-eastern” dolphins with smaller "south-eastern” ones.
Thus, these differences in body proportions which Barabash-Nikiforov ob-
tained can be conditioned by other dimensions of the animal, the more so
since he presents body proportions of animals of different lengths using
the harbour porpoise and bottlenose as an example, and where differences
in body proportions by no means smaller than those obtained between the
"north-eastern" and "south-eastern" common dolphin clearly emerge. If
Barabash-Nikiforov had compared animals of the Same length from various
regions, then the situation with the third feature would have been dif-
ferent.. However, this hiad not been done.

Concerning the invalidity of the second feature, i.e. the differ-

ence in color, I have already discussed it earlier.

%71
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As to tﬁe first feature, i.e. the smaller body dimensions of the
Batuml dolphins in comparison with the Yalta-Novorossilisk ones, I have no
grounds for suspecting it since Barabash-Nikiforov's data (1940) were based
on a vast amount of material. On the other hand, it is impossible to
agree with Tsalkin's (1941) counter agrument, who explains thils by the
fact that in Batumi region the harpoon-rifle method is predominantly stressed
while in the Yalta-Novorossiisk region it was seine netting, and that the
harpoon-rifle method generally utilizes animals smaller in dimension than
does seine netting, since Barabash-Nikiforov (1938, 1940) had at his dis-
posai animals from the seine netting activities in the Batuml region as
well. In addition, Mairova and Danilevskii (1934) indicated smaller body
dimensions of the "southern" dolphins as well, who, while comparing the
animals only from the seine netting activities present the following
mean dimensions of the dolphin: in the Yalta-Adler region - 159.8 cm for
males and 156.6 cm for females; 153.7 cm for males and 150.5 for females
in the Pitsunda-Sukhumi region. As a result, there 1s no doubt that dol;
phin of smaller dimensions are taken> commercially near the Adzharistan
and Abkhazia coasts.

Nevertheless, the explanations for this fact advanced by Barabash- *72
Nikiforov (1938, 1940) and Mal'm (1938) clearly are not convincing and re-
quire reconsideration.

In the years 1934, 1935 and 1939, I had to study the catching of
dolphin in the Adzharistan, Abkhazia and Tuapse regions, salling together
with a large numbers of brigades of commercial dolphin fishermen (s. E.
Kleinenberg, 1941), during which time, in 1934, I moved with the brigade

at the completion of the commercial seagon in one region to its. commence-
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ment in the next. In Batumi, commercial dolphin whaling which began in
January, ended in April due to the lack of dolphin. With thé completion

of the activities in Batumi, they resumed in Sukhumi. With the completion
of the commercial activities here, we moved on to Novii Afon, then to Pits-
unda, to Gagry and finally to Adler. Towaxrds July, the commercial activi-
ties in the south-eastern section of the Black Sea ended completely and
the entire industry was then concentrated in the Tuapse, Novorossiisk and
Yalta regions. The average sizes of the dolphin caught in all of the loca-
lities of the south-eastern section of the Black Sea were very close, both
as regards the sizes among the localities themselves, and to the sizZes
indicated by Maiorova and Danilevskii (1934) and Barabash-Nikiforov (1940).
They were expressed in figures ranging from 150 to 157 cm.

Hence, I arrived at a quite definite conviction that the dolphins,
passing the winter near the Batumi shores, migrate along the coast to the
north in the spring and toward summer and reach the principal area of con-
centration of dolphins in the north-eastern section of the sea.

The second factor, which I can attest to, 1s the fact that the
commercial activities, both in the reglon of Adzharistan and in the Abkha-
zia regions, were always conducted not more than 10 miles offshore, while
in the north-eastern section the brigades ranged considerably .farther out
into the sea.

From a recently published work by M. N, Tarasevich (1951), we know
that schools of dolphin are usually differentiated according to sex and
age.

The phenomenon of such a differentiation within schools 1is fairly

widely prevalent among marine mammals and was noted by me earlier in con-
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nection with the Caspian seal as well (S.E. Kleinenberg, 1939a).

Taking all of the above into consideration, I am therefore inclin-
ed to think that schools of dolphin composed of younger (and therefore,
smaller in size as well), mainly not as yet fully sexually mature indivi-
duals, pass the winter in the vicinity of the Batumi shores and migrate
along the coast northward and toward summer, reach tﬁe north-eastern area
of the main concentrations of dolphin. This in particular, in m& view,
explains the differences in the body dimensions of the "south-eastern” and
"north-eastern”" dolphins.

This seems to me more probable than the hypotheses suggested in *773
this regard by Barabash-Nikiforov (1938, 1940) and Mal'm (1938).

Let us analyze the taxonomic status of the third species of the
Black Sea dolphin - the bottle-nose dolphin.

Barabash-Nikiforov (1940) basis his relegation of this dolphin to
a Pontic subspecies on the following features:

1) somewhat smaller body dimensions compared with the Atlantic
individuals:

2) a somewhat different nature of the distribution of color;

3) a shortened rostrum which is wider at the base and narrower
in the middle;

4) fewer teeth

Let us analyze these features in the same order as they were pre-
sented by the author.

The following dimensions (Length of the animal) for the Mediter-
ranean and Atlantic bottle-nose dolphins are indicated in the literature;

from 235 to 310 cm - Fischer (1881), based on five specimens; 300 to 310 cm -
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Trouessart (1910) (maximum dimensions); 310 to 330 cm - Fruend (1932).

For the Black Sea population, Barabash-Nikiforov (1940) indicates
the iimits as 120 to 310 cm, with a mean length of 225.15 cm, based on
1450 specimens. Tomilin (1940) presents a mean length of 240 cm and Frei-
man (1951), a maximum length of 300 - 310 cm. Our materials of 50 speci-
mens gives the maximum dimensions of 155 to 310 cm, with a mean length of
274.9 cm for adult males, and 233.1 cm for adult females. From a compari-
son of all of these figures, a conclusion diametrically opposed to the one
Barabash-Nikiforov (1940) drew suggests itself, i. e. that there is no dif-
ference (such as the one, for example, observed for the preceding species)
in the body dimensions of the bottlenose from the Black Sea and other bo-
dies of water.

The maximum figure of 330 cm indicated by Freund (1932) does not
disturb me, since I am completely convinced that the figure of 310 cﬁ ob-
tained by Barabash-Nikiforov (1940) and myself does not represent the
maximum size of the Black Sea form. In the example of the common dolphin,
it should be recalled, that in order to record the maximum dimensions of
this dolphin on the basis of only one specimen, it was neccessary to sur-
vey over 25 thousand animals; in the present case, it is significant that
on the basis of our considerably small material, the very same maximum of
310 cm revealed which Barabash-Nikiforov (1940) indicates from 1450 speci-
mens. Apart from this consideration, my certainty is corroborated by a
fact communicated to me by the former difector of the. Yalta fish plant,

I. M. Maskin. In the spring of 1946, commercial fishing brigades dis-
covered such a large concentration of the bottle-nose dolphin near the

Yalta coast that more than 3 thousand animals were caught in one day.
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Maskin measured about ten of the largest animals with a tape measure. A~
mong them were several specimens attaining 3.3 m in length, according to
Maskin's communication.

Thus, I cannot consider the first feature indicated by Barabash-
Nikiforov (1940) as differential for establishing the Pontie subspecles

of bottlenose as actually existing.
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Pue, 17. Uepnomopckas adaatdd (no M. W, BapaGaw-Huxug:oposy).

Fig. 17. Black Sea bottle-nose dolphin (by I. I. Barabash-Nikiforov).

The arguments which Barabash-Nikiforov (1940) presented in support
of the existence of a second feature correspond to the ones he presented
for the preceding species as well, i.e. the common dolphin. However, in-
asmuch as the author attaches differential significance to that feature
in the description of the Pontic subspecies of the bottlenose as well..

I am obliged to dwell on this feature in the present case also.

Presenting an illustration of this dolphin (see Fig. 17), Barabash-
Nikiforov (1940) writes: "The color of the Black Sea bottle-nose dolphin
is very constant..." (p. 60), and farther: "On closer study of the color
of our bottle-nose dolphin, we discover a pattern on its body very similar

to the one described for D. delphis above" (p. 60).
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We do not find indications of a similar differentiation in color
in any one of the descriptions by foreign authors. Fischer (1881) defines
the color of the dolphin under discussion as an intense black throughout
the entire body with the exception of a narrow ventral band; light grey
in the males and white in the females (we were unable to observe any sex
differences in color, nor do we find any confirmation of this fact in
descriptions by foreign authors). True (1889) characterizes the color
of the .form under discussion differently. According to this author, the
color of the back of T. fruncatus is lead-grey with a slight tinge of ‘*75
of purple. The flanks are lighter and gradually turn pure white in co-
lor on the ventral aspect. True notes that some isolated specimens have
a uniform grey color. In Flower's illustration (1880), the grey-black
pigmentatlon of the dorsal aspect turns into a grey color on the flanks
and the latter borders abruptly with the white color of the abdomen. Si-
milar to that description is an illustration of a young specimen by Kilken-
thal (1909), but the grey color of the flanks blends into the white ven-
tral pigmentation with a greater graduation. We can thus contrast the
extremely constant and characteristic color of the Black Sea individuals
of T. truncatus, apparently, with the highly varying color of individuals
from other seas" (pp. 60-61).

I will present some of my own photographs of the Black Sea bottle-
nose dolphins taken in 1948 in Yalta. Depicted in the first of these (Fig.
18), are: in‘the foreground - & common dolphin; and farther on, two bot-
tle-nose dolphins (lying in front is a one-and-one-half meter tape). As
we can see, the color of the bottlenose bears no resemblance to elther

the common dolphin or the color of the bottlemose (see Fig. 17) which
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Barabash-Nikiforov gave (1940). If I am met with objections to the effect
that the camera does not capture those shades which are captured by the
human eye "on a closer study of the color”, then I am within my rights to
answer that with the question: why did the camera capture those shades
on the common dolphin, and not cépture them on the bottlenoses lying a-

longside?

Puc. 18. BeaoGoura (na nepepuenm miane) u ase  adaminst (opurin.).
- -— AN

Fig, 18. A common dolphin (in the foreground) and two bottlenose dolphins

(origin.).

On the following photograph (Fig. 19), the ventral aspects of
four bottlenoses are depicted. In the specimen lying in the foreground,
the intense grey or almost black color extends as far as the anus on the
ventral aspect, and the anterior section of the ventral aspect and the

mandible are of a grey color, In the second and fourth specimens, on the
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other hand, the ventral aspect, beginning from the mandible, is pure white

in color which extends even as far as the caudal peduncle.
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Puc. 19. Bapuanus B oKpacke Tela uepnoMopcxkoii adaannsl (OpHTHH.).

Fig. 19. Variation in body color in the Black Sea bottlenose dolphin

(origin.).

Bven the intensity of the basic tone of the color of the animal
varies. Thus in Fig. 18, the bottlenoses are of a light grey color, while
in Fig. 20 - a dark grey, almost black pigmentation. Here, exceptions
may be taken to the effect that the differences in the intensity of the
color in the photographs could have been obtained as a result of differ-
ent conditions under which the exposure was taken. However, all of the
photographs were taken not only on the same day, but at the same time of
day. Filnally, in order to refute similar objections as so as not to force
others to take my word for it, I will present one more photograph (Fig.

21) on which are depicted animals of varying colors lying side by side.
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. In conclusion, I will present a photograph (Fig. 22) of a bottle-
nose dolphin kept in the Florida Oceanarium [?rom a recently published
work by Y. Dillin (1952) J}. As we can see, there are no differences in *¥76
the color of this specimen and the Black Sea bottle-nose dolphins illus~

trated in my photographs.
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Puc. 21, Bapsauni B OKpacke Teaa uepHoMopckoli adaimupt (opurum). :

Fig. 21. Variations in body color in the Black Sea bottlenoses (origin.).




Pne. 22, Oxpacka Ttesa adasiiib
13 baopujpckoro  okeasapiyma
(no ¥, Muanuuy),

Fig. 22, Body color of

a bottlenose from the
Florida Oceanarium (by
Y. Dillin).
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All of the presented photographs in-

dicate with sufficient clarity the fact that:

1) the color of the Black Sea bottlehose varies

intensely both with respect to the basic color
as well as to the distribution of different
Pigmentations on the body of the animalj;

2)the color of the Black Sea bottle-nose dol-
phins in no way differs from the color of the
Atlantic and Mediterranean Bottlenoses descri-
bed by foreign authors. Indeed, among the pho-
tographs which I presented one can readily find
specimens whose color corresponds exactly to
the descriptions by Fischer (1881), True (1889),
flOWer (1880), Kiikenthal (1909) presented above,
in spite of those differences that can be esta-
blished between the descriptions of the authors.
3) the color of the Black Sea Bottlenose does
not fit at all its description given by Bara-

bash-Nikiforov (1940) (see Fig. 17).

However, what amazes me more is how Barabash-Nikiforov, having at

his disposal - admost 1500 animals did not notice the variation in color

which was displayed in the presented photographs, and which was revealed

without any particular expenditure of time on only 50 animals. I cannot

understand this circumstance at all.

Consequently, I was forced to conclude that the second feature

to which Barabash-Nikiforov (1940) attached differential significance,

i.e. the unique nature and constancy of color in the Black Sea bottle-

nose dolphin simply does not exist.
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Let us turn to the craniological indices which include the third *77
and fourth features established by Barabash-Nikiforov (1940).

Our data on cranial proportions of the Black Sea bottle-nose dol- |
phin are very close to the data reported by Barabash-Nikiforov(1940),

which can be seen from Table 10,

Table 10
Cranial proportions of the Black Sea bottle-nose dolphin.

Tad.auya 10

Mponopuuu uepena yepHoMOPCKoOH adajuHb

Loy gaunne Io VL TH BapaGan-
(21 papocantii axsem- | Hkndiopeny (18 sapoc-
1 UOpusnakn ) nasnp) 3 JABX 9R3EMIANDOR)
Mllll.q'l !\Ii“(C.qC[)(.')Ué. .\HHI.LLI 3\((”((5 ]C[)(‘Jllé.
? OGmasn yumna vepena B MM . . .| 440 | 501 | 465,0[ 453 | 503 | 477,5
8 Inmna pocrpyma B % K ofuieit
JUHHE o o v v v v v e e v e 52,5 59,90 55,4 52,5] 55,5 54,1
9 HauGossinas wupiua uvepena B %
K obleit mmme . . . . . .. . 48,9 55,5 51,6 48,7 53,1] 51,5
0 Hlnpuna mosropoft XopoGkH B %
K oblel mmHe ., . . . . . .. 38,7 44,5 41,50 38,31 47,4 42,2
11 Ulipusa pocTpyma y ocHoOBanMst
B 9% Korojaume . ... ... 43,6] 53,4 47,71 48,0[ 55,5 49,5
12 Wlupusa  poctpyMa B cepojuile
B 0f K Qro e . . « . . . . 23,9¢ 32,0 27,3l 25,0 32,3 27,8

Key to Table 103

1) Features 2) Our data (21 adult specimens)

3) According to Barabash-Nikiforov (19" adult specimens)

4) Minimum 5) Maximum 6) Mean 7)) Overall length of cranium in mm
8) Length of rostrum in % to overall length

9) Greatest breadth of cranium in % to the overall length

10) Width of braincase in % to the overall length

11) Width of rostrum at its base in % to its length

12) Width of rostrum in midlength in % to its length
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The most significant difference in the mean values is observed
only in the overall length of the skull, the length of the rostrum and
the width of its base. According to our data, the overall length of the
cranium is somewhat smaller, the length of the rostrum is greater, and
the width of its base again is smaller. This can be explained by the
fact that in our material there happened to be a greater number of fe-
male craniums than eraniums of males. It will be evident from later dis-
cussions that the cranium in females in absolute figures is smaller than
in males, and the rostrum - longer and narrower at the base.

. Comparing his own material with that of Fischer's (1881) and
True's (1889) data, Barabash-Nikiforov (1940) come to the conclusion that
the rostrum in our dolphin is shorter, wider at the base and narrower at

midlength. Our data do not support this which is evident from Table 11.

(see p. 78).

Table 11
A comparison of the proportions of the rostrum of the bottle-nose dolphin
from the Black Sea and other bodies of water.

Tabauya ;1—

Conoctasnenue nponopuuit poctpyma adannnn YepHoro mops
H ApPYrHX nojpoenosn

2 ITo M. W, BapaGam-Hnku-
Hawmr pamsvie’ (hopony
1 Hpusnany (21 B3spocsinil :
oKk3eMnanp) HO CrO JIMYHBIM[ N0 AAHHLIM
JAHRBIM Duwepa h Tpy |
L =7 5 (ne=?)
6 poeTpyMa B Yy K ofeil
SCTHEC Mepena ..o .. ., . . 52,56—59,9 { 49,9—55,5 | 52,9—58,2
7 llupnua  pocrpyat y  octosats .
9% K Oro jumue .o, oL, o. . . 43,6—53,4 | 45,5--55,5 | 41,0—51,9
8 lilupuna pocrpynma B cepepuue
HOY% K oro munte oL oL L, L . 23,9—-32,0 | 22,7--32,3 | 24,7-36,7

v
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Key to Table 1l: , ' %78

1) Features 2) Our data (21 adult specimens)

3) According to Barabash-Nikiforov 4) On the basis of his personal data

{n=?) 5) On the basis of Fischer's and True's data (n=?)

6) Length of rostrum in % to the overall length of the cranium

7) Width of rostrum at its base in % to its length

8) " " " in midlength in % to its length

As we can see, our figures are closer to Fischer's (188l) and
True's (1889) figures than they are to Barabash-Nikiforov's (1940). It
is significant that the most substantial disagreement between the figure-
es of the latter author and ours in the preceding Table turned out to be
precisely in the rostral measurements which I explain by sexual dimorphism.
Therefore, it is highly probable that the differences obtained between
Barabash-Nikiforov's figures and those of the foreign authors are explain-
ed by the same factor.

Fischer (1881) had already noted that the rostrum in the bottle-
nose dolphin females is longer and narrower than in males. Barabash-
Nikiforov (1940) writes in this regard that his materials "at least do
not corroborate this diagnosis of sex differences that Fischer gives"

(p. 62). Our material, on the other hand, not only confirms Fischer's
(1881) data, but shows sex differences with respect t§ certain other fea-
tures not indicated by Fischer, which can be seen from Table 12.

Those features which indicate sex differences in the cranial propor-

tions are presented in Table 12. The remaining 35 features do not indicate

such differences. One can easily be convinced of this fact if one looks
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through the table given in the Appendix where all 50 features are pre-

sented.

! _ . Tab.ruga 12

1) ConocTanieHne NMPonopnufl yepena B3POCABIX CAMUOR I CAMOK uepHo-
Mopckolt adaauub B % oT obuled AJHHBLI yepena

3 Canast (n==T) LI. CaMin (0 == 14)
2 Mpusuann 3) V4 5 6
Ann, Maxce, cpean., MU, MIKC, chean,
8 O6mas panua wepena B MM 450 501 478 440 491 458
9 Hamua poerpyma ... .. 52,61 56,0 54,51 34,3 59,9( 55,9
10 Wnpnna pocrpyma y ocuo-
BAHMSL . . v . . . . . e - - 26,2 28,2 27,31 24,8 26,9 20,9
11 upruna pocrpyma y no-
caenuero 3y6a . .. . . 18,61 22,01 20,3 17,31 19,7 18,3
12 Beicora poctpyma y nocaen-
Hero syda . . . . . .. 8,2 9,4 §,64 6,8 8,91 1,5
13 Ulupnua poctpyma B cpea-
Hell wactH . . . . . .. 15,3 17,57 16,1| 13,6} 45,2 14,6
14 Wupnua MEIKMEMIOCTIIBIX
Kocreft B cepejuuc  poc-
TPYMA  + + . v e e 7,71 10,0 9,0 6,9 9,2 7,8
15 Hauna BepxHEro anbBeoJsp-
. HOTO KPasg . « « .« . . . 43,3| 46,91 45,3 44,61 47.2 46,4
1 HauOonbmas mHpiea de-
pema . . . . ... . .. 51,1 55,5 52,9| 48,9} 52,8{ 50,8
17 Mewraasununas wupHna. . 45,41 49,1| 47,1| 41,00 46,3 44,7
18 Maxcumanbhas mwupuna ue-
pena B nepefuefi uacTH
aba . oo .o 44,3 47,8| 46,0) 41,2} 45,4 43,6
19 [linpuna nTCpHrOMALOro OT-
BEPCTH o . « « « 4 « 15,91 17,71 46,9 14,7] 16,4} 15,4
20 HanGoabwas soicora yepena 41,1 45,1 42,21 38,7 42,7| 40,6
21 Imuna 3y0a B cpexneli ya-
cTH BepXuel uemoern L. 12,01 16,0} 13,7 50| 12,0} 10,8
22 HNumna umiueit vemoern . . 83,3 85,6] 84,1 81,7 84,5 83,3

Key to Table 12:

1) Comparison of cranial proportions of adult males and females of the
Black Sea bottle-nose dolphin in % of the overall length of the cranium

2) Features 3) Males (n=7) 4) Females (n=14) 5) Minimum 6) Maximum

7) Mean 8) Overall length of the cranium in mm

9) Length of the rostrum 10) Width of the rostrum at the base

11) Width of rostrum at the last tooth

12) Height of rostrum at the last tooth
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%32 Width of the rostrum at midlength

lﬂj Width of premaxillaries at rostral midlength

15) Length of the upper alveolar margin

16) Greatest breadth of the cranium

17) Interorbital breadth

18) Maximum breadth of the cranium in the anterior section of the frons
19) Width of the pterygoid foramen

20) Greatest height of the cranium

21) Length of a tooth in the middle section of the maxilla

22) Length of mandible

As is evident from Table 12, the cranium of the females is not
only smaller in overall length, but is lower and narrower than the crani-
um of males. It is narrower according to the width measurements of the
facial section of the cranium as well (features 10, 11, 12). Regar-
ding the configuration of the rostrum, Table 12 provides a basis for con-
cluding that in the females the rostrum is longer and narrower than in
males according to all of the width measurements, while in the latter, it
is shorter and bulkier. Thus, those differences in the measurements of
Nikiforov (1940) in Table 10, and between his data and the materials of
foreign authors (Table 11), can be explained by sexual dimorphism in cra-
nial proportions.

As a result, the third feature to which Barabash-Nikiforov (1940)
attached differential significance, does not have any.

Just as I had done for the preceding species, I took measurements

on two craniums of bottle-nose dolphin from other bodies of water preserved
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in the USSR Academy of Sciences Zoological Museum under the inventory num~
bers 21982 and 22530, Having selected craniums coxrresponding in size from
our materials on the Black Sea dolphin, I compare the measurements of both
in Table 13, in which, due to the deficiencies of the craniums in the
USSR. Acad. of Seci, Zoolog. Musuem, I am unable to present data on all *80‘
of the measurements as was done in the common dolphin.

The differences in all of the measurements, as can be seen from

Table 13, cannot be considered significant.

Tabauya 138

1 Conncrasnemie namepenuit uepenon  adaunu Yepuoro Mopst u upyrix
BOJIOCMOB B MM

Cpenuee Cpeatice

st 3 ue- ana 2 ue-

penos ACab- penos gedb-

2 Tpuauak (hunos (muon ppy-
Yopuioro FHX DOJO-

3 Mopst Ll' eMon

5 OGS NG HCPCTIA .+« v v v e 467,3 467,5
6 OcuoBnas JUIMHA MCPETIA .+ v .+ . 4 4 4 4 . . . 456,0 457,0

JLnina MueBoro OTHEAA  « v v . . . e a e . 306,0 307,0
g,‘l:mna MOZIOBOIO OTHOMA + « v v o o o o o « o & 161,3 160,5
9 /Ll poeTpymMa ... w o e e e 257,83 258,0
10 Hlupnna pocrpyma y OCHOBAHHST « . + + 4 v . . . 126,1 124,5
11 IHupuna poerpyma y mocseero ayba . . . . . . 93,7 92,0
12 tHupina poerpyma B cro copopine . . . ... 74,9 74,5
173 Bucota poerpyma y unocsepmero syba ... .. 40,0 41,5
Z,’L-nnm ROPXUCIO ANLBCOJSIPIOrO Kpast . . . . . . 213,38 214,5
15 [lnma ocuosuolt KOCTI . . L. e e . .. 88,7 90,0
16 ALANNa APeJUIBINATIA . . . . . e e e e e N 48,7 49,0

7 Paccrosuiie oT HKHCTO Kpag 3aThWIQYHOrC OTBEp-
CTHH IO 3QJ1HEro Kpast aabBecoAsipHOro psja 1o

CPOJUCH JIHHH « v v v v v v e e e e e 239,7 242,5

18 Paccrosnne oT aaTulioulioro rpeGlm Jlo Kouna poc-
TPYMA RO CPOJUICTT MUMHI . .« o . o e o e e . 410,0 409,0
19 Paccrosuie ot 1ocossX KOCTCH JI0 Komla pocTpy- }
M HO epepuel]l AuNHA . L . 0 . . . 0w . . 373,38, 375,5
20 Hauboavias wnpimga MO3roBoii 1(01)061(11 e e e 196,3 199,0
24 Moxraasuuquas MHpHHa o o . . . . . . . . 209,3 209,0
22 Hlupuna mewueniocTubX Xocteil B cepefnne poc- , .
TPYMA © v e e . . e e . 40,2 38,5
23!lnpiia PA3BILIKH MOKUCHIOCTILIX KOCTeft 8’1,0 ?2.9
ulloncpmmmu JHAMCTD JiXana . . . . . . R 52,8 54,5
25HIupuua urepuronoro OTBEPCTH 4 . 4 4 . 4 - 78,6 78,(3
25Kowutaspuas mupimE ... L. e 97,0 99,5
26]\onvm.rmpxmsx BHICOTA. « + + + o o o & e e 59,8 60,5
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S 121

to Table 13:

10)
12)
14)
16)
17)
ior

18)

Comparison of cranium measﬁrements of bottle-nose dolphin from the
Black Sea and other bodies of water in mm

Features 3) Mean for 3 craniums of Black Sea dolphin

Mean for 2 craniums of dolphin from other bodies of water

Overall length of the cranium 6) Basic length of cranium

" Length of facial section 8) Length of braincase '9) Length of rostrum

Width of rostrum at the base 11) Width of rostrum at last tooth
Width of rostrum in midlength 13) Height of rostrum at last tooth
Length of upper alveolar margin 15) Length of basilar process

Length of prenarial shield

Distance from the inferior margin of the foramen magnum to the poster-
edge of the alveolar row along & medial line

Distance from the occipital crest to the tip of the rostrum along

a medial line

19)

Distance from the nasal bones to the tip of the rostrum along a medi-

al line

20)
22)
23)
24)

25)
26)

The greatest width of the braincase 21) Interorbital breadth
Width of the premaxillaries at rostral midlength

Width of the premaxillary bifurcation

Transverse diameter of the blowhole

Width of the pterygoid foramen

Condylar width 27) Condylar height

Let us dwell on the last feature established by Barabash-Nikiforov

(1940); that of the number of teeth.
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"The total number of teeth,” writes Barabash-Nikiforov (1940), *81
"varies in our specimens within the limits of 76 to 89" (p. 62). Accor-
ding to our data, the number of teeth varies roughly within some limits
(from 74 to 90).

Barabash-Nikiforov continues farther: "The fluctuation in the num-
ber of teeth in each of the upper and lowef jaws can be represented by
the formula 20-23/18-22.

_ These déta approximate Fischer's (corresponding formulas 21-24/20-
23) and True's data (corresponding formulas: 23-26/24-24). According to
Trouessart (1910) and Freund (1932), the number of teeth in T. truncatus
is established as 21-25 and 22-25 for each half of the jaw. In general,
judging from these data, our specimens differ from the ones described by
the foreign authors by a somewhat smaller number of teeth" (p. 62).

According to our data, the corresponding dental formula ifa the
Black Sea bottle-nose dolphin is 20-25/18-22. From a comparison of all
of the figures presented above, it follows that: _

1) our data are as close to Barabash-Nikiforov's (1940) as they
are to Fischer's (1881);

2) Barabash-Nikiforov's (1940) and our data differ from Fischer's
(1881) material to the same degree as True's (1889), Trouessart's (1910)
and Freund's (1932) data differ from those materials.

These facts lead to the conclusion that there are no grounds for
attaching differential significance tp this feature as Barabash-Nikiforov
did, the more so since Barabash-Nikiforov (1940) himself quite correctly
notes that "in some instances [Ehe feature of - Trans:] the number of

teeth does not lend itself to precise establishment” (p. 62).
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Thus, having analyzed all of the features indicated by Barabash-
Nikiforov (1940), it can be maintained that they either do not exist in
nature or are a manifestation of sexual and individwal variability, and,
consequently, provide no bases for establishing a Pontic subspecies of
the bottle-nose dolphin. It is quite evident that by a virtue of what has
been said, the significance of a subspecies for this dolphin should not be
retained.

In conclusion to this section, I will dwell on helminthological
data, in order to obtain which we are entirely indebted to the works of
our helminthologist, Si L. Delamure (1941, 1945, 1946, 1949, 1950, 1951,
1951a, 1952, 1955). The biological significance of his works will be
discussed later, right now I will touch upon them only in that section
where Delamure (1952, 1955) substantiates his view on the taxonomy of
the Black Sea dolphins. His data are based on an enormous amount of fac-

tual material. It is sufficient to point out that, working according to

Academician K, I. Skryabin's method, he dissected 767 common dolphin *82

specimens, 62 specimens of the harbour porpoise and 18 bottlenoses for .
helminthological purposes.

The first thing that Delamure established is the extreme impover-
ishment of the Black Sea helminthofauna in comparison with the helmintho-
fauna of these same species of dolphin from the Mediterranean Sea and the
Atlantic Ocean ¢ 9 versus 32).

The second factor is the specificity of certain helminths peculiar
only to the Black Sea dolphins. Thus, the following three species of

helminths were isolated from the common dolphin: Campulla palliata

(trematode), Halocercus kleinenbergi (nematode), Skrjabinalius crypto-

cephalus (nematode).
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Common to the dolphin of the Mediterranean Sea and ithe Atlantic
Ocean is only the first species of trematode which occurs extremely
rarely in the Black Sea common dolphin. The two other species of nema-
tode occur only in the Black Sea common dolphin.

Four species of helminths are recorded in the Black Sea harbour

porpoise Diphyllobothrium stemmacephalum (cestode), Halocercus taurica

(nematode), Halocercus ponticus (nematode), Stenurus minor (nematode).

Common to the dolphins of the same species from other areas of
the range: are: the first and fourth species (cestode and nematode); 100%
of the Black Sea dolphins being infested with:the lattexr. The second and
third species (nematodes) are specific only to the Black Sea dolphins and
are not recorded in other areas of its range.

Delamure (1955) did not find any species of helminths specific to
the Black Sea bottlenose at all. This served as a basis for the author's
conclusion regarding the fact that the Black Sea common dolphin and the
harbour porpoise have their own, specific species of helminths, and that
they are-absent in the bottlenose and that resulting from this, the iso-
lation:t the first two species has progressed farther than in the third
species. Basing himself on this fact, Delamure (1955) shares Barabash-
Nikiforov's epinion (1935, 1940) regarding the taxonomic status of the
Black Sea common dolphin, and Tsalkin's (1938) opinion - with respect to
the part on the taxonomic status of the harbour porpoise, but does not
agree with Barabash-Nikiforov's (1940) point of view in his interpretation
of the taxonomic position of the bottlenose.

It is necessary to dwell on a third, extremely important fact

guite correctly emphasized by Delamure (1955), and specifically, on the
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the absence in the Mediterranean dolphin of the helminths (Skrjabinalius

cryptocephalus, Halocercus kleinenbergi, H. taurica, H. ponticus) pecu-

liar to the Black Sea dolphins, and on the other hand, on the absence in

the latter of the helminths (Braunina coreliformis, Tetrabothrium for- *83

steri, Monogrima grimaldii, Phyllobothrium delphini, Bolosoma vasculosum)

peculiar to the Mediterranean dolphins. In Delamure's opinion, this indi-
cates the absence of permanent contact between the dolphins of the Black
and Mediterranean Seas, and consequently, the absence of a broad exchange
of delphine fauna between the seas. This concliusion refutes the opinion
circulated in literature regarding permanent migrations of the dolphins
of the Black and Mediterranean Seas. Thus, one can only speak of pene-
trations of Mediterranean dolphins into the Black Sea and vice versa, but
by no means of permanent mass migrations from one sea to another. Gonse;
quently, the Black Sea-dolphin populations have to be considered as more
or less isolated.

If it is recognized, as Delamure does, that helminthological da~
ta can serve as one of the criteria in the issue of the taxonomic status
of the host, then it is necessary to emphasize that the helminthological
data point to a longer-standing and further-progressed is6lation of :the
Black Sea common dolphin in comparison with the two remaining species of
Black Sea dolphin.

Thus, an analysis of the taxonomic status of the Azov-Black Sea
dolphins and the considerations expressed in the preceding section of
this chapter regarding the representatives of the pinnipeds, enable us
in summarizing to give the following list of mammals inhabiting the Black

and Azov Seas.
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LIST OF MAMMALS OF THE AZOV-BLACK SEA BASIN
ORDER PINNIPEDIA

1. Monachus monachus Hermann, 1779

Phoca vitulina Hablizl, 1785,

Phoca monacha Pallas, 1811;

Phoca monachus Eichwald, 1831; Nordmann, 1840;

Pelagius monachus (Herm.) Nikol'skii, 1891;

Monachus albiventer (Gray) Smirnov, 1908; Zernov, 1913a; Puzanov,

1929.

Monk seal or white-bellied seal

At the present time very rare in the Black Sea.
Ranges from the coast of the Island of Madeira and the Canary Is-
lands in the Atlantic Ocean, across the entire Mediterranean Sea (Adria-

tic, Aegean Seas, the Sea of Marmara) to the Black Sea, inclusively.

ORDER CETACEA

1. Delphinus delphis ponticus Barabasch, 1935.

Delphinus delphis L. Eichwald, 1830, 1831; Rathke, 1837; Nordmann,

1840; Kessler, 1861; Nikol'skii, 1891; van-Beneden, 1892; Ostroumov, 1892;
Sovinskii, 1902; Satunin, 1903; Silant'ev, 1903; Dinnik, 1910; Zernov,

1913a; Kozlov, 1921; Shikhov, 1923; Devedzhan, 1926; Puzanov, 1929; Mal'm,
1932; 1933; Kravchenko, 1932; Kleinenberg, 1951. Delphini delphis Kaleniczenko,

1839. Vorvon dolphin (in older authors),

common dolphin, tyrtak, sharp~-snouted dolphin, white-sided sea pig or
1

white-sided dolphin

1 Trans. note: All Russian common names for Delphinus. Also, I was ho-
ing to avoid another confrontation with the Russian common nomenclature
regarding Delphinus by using the English common name "common dolphin" ra-
ther than attempting:9 too literal translation of the Russian belobochka
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In the Black Sea, the most common, mostiwidely distributed and
the most numerous form.

Outside of the confines of the Black Sea, this species is extreme~
ly widely distributed inithe Northern and Southern Hemispheres. North of
the Atlantie Ocean, it is well known to the shores of Norway and Iceland.
Millais (1906) indicates it even for the Greenland Sea. It is also well
 known to the sea coasts of North America. Occurs in the Baltic and North
Seas and along the Atlantic coast of Europe., Common in the Mediterranean.
Occurs near the African coastlines and crossing the equator, goes as far
as the Cape of Good Hope and the Trsitan da Cunha Islands.

In the Pacific Ocean, it ranges neér the shore of California and
near the coastlines of Japan where it is common. H. Scott and C. Loxrd
(1921) énd G. Pearson (1936) consider it to be the most common species

for the Australian, Tasmanian and New Zealand coasts.

2. Phocaena phocaena L. 1758

Dellphinus phocaena Hablizl, 1758; Meler, 1794; Georgil, 1802; Pa-
llas, 1811; Eichwald, 1830, 1831; Rathke, 1837, Nordmann, 1840; Simashko,
1851; Kessler, 1861, Sovinskii, 1902; Sernov, 1913a.

Delphini phocaena Kaleniczenko, 1839.

A

Phocaena communis Cuv. Kessler, 1861; Nikol'skii, 1891; van-Bene-

den, 1892; Ostroumov, 1892; Satunin, 1903; Silant'ev 1903; Dinnik, 1910;

Kiselevigh, 1922; Kravenchko, 1932.

or del'fin-belobochka which literally means "white-sided dolphin". The
problem arises with  the common name "whité-sided-dolphin” which:aceord-
ing to Ricker (Eng.-Russ. Dictionary...pp. 19, 60-61 is used to refer to
Lagenorhynchus acutus which the Russians refer to in common terminology
also as belobochka as well, including belobokii del'fin “white-sided dol-
phin", Therefore in the text proper I have used only common dolphin to
refer specifically to Delphinus delphls ponticus.
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Phocaena relicta Abel, 1905; Satunin, 1914; Shikhoy, 1923; Deve-

dzhan, 1926; Puzanov, 1929; Malm, 1932, 1933; Barabash-Nikiforov, 1940;
Freiman, 1951.

Phocaena phocaena relicta Abel, Tsalkin, 1938; Tomilin, 1939, 1951;

Kleinenberg, 1951.

Sea pig, blunt-snouted dolphin, chushka, buituk, mutur, sapun, *85
1

pykhtun, Azov-dolphin,. azovka

Inhabits the Azov and Black Seas. Considerably less numerous than
the first form.

Beyond the shores of the Azov-Black Sea basin, it is distributed
only in the northern hemisphere, along the coasts of the Atlantic and
Pacific Oceans. Concerning its distriblution in the Mediterranean Sea, the
issue is not clear up until the present time. Thus, P. van-Beneden and
P. Gervais (1880) were the first to point out the absence of this dolphin
in the Mediterranean Sea. Abel (1905), for whom this fact was one of the
most essential elements in his conception regarding the origin of this
dolphin, also denied its presence in the Mediterranean Sea. This position
was shared by M. Weber (1928), Heptner (1936), Tsalkin (1938) and others.
Nevertheless, Flower and R. Lydekker (1891) indicated entries of dolphin
into the Mediterranean Sea, and Millais (1906) and Tiouessart (1910) speak
of its presence in the Mediterranean and Adriatic Seas. Finally, Devedzhan
(1926) noted that this dolphin is seldom caught in the Bosporous and the
Sea of Marmara from where it enters into the Mediterranean Sea as well.

Chapskii (1941) included the Mediterranean in the range of this dolphin

1Trans note: These are also the various Russian common names applied to

Phocaena.
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as well; but Kiselvich (1922) reported: "The northern form of the dolphin

Phocaena communis occured previously inhthé Mediterranean Sea., It does
not occur there anymore although it is fairly frequent in the Black and
particularly the Azov Seas" (p.23).

Since ‘the harbour porpoise is distributed along the Atlantic
coast of Burope up to the Straits of Gibralar, then instances of entxry by
this dolphin into the Mediterranean from the Atlantic side are quite prob-
able. Thus, it is necessary, apparently, to conSider that this dolphin
is generally rare in the Mediterranean Sea, and that its complete absence
here can be explained, as Kirpichnikov (1952) correctly notes, by the
absence here of regular commercial dolphin whaling.

Occurring along the entire Atlantic coast of Europe, the harbour
porpoise is extremelylcommon in the North Sea. In the Baltic Sea, it was
noted by W. Lilljeborg (1866), Mela (1882), A. F. Terent'ev (1900), Chap-
skii (1941) and others. According to.Terent'ev's testimony, it enters
into the Neva as well, and E. Bichner (1902) flentions its entries into

Lake Ladoga. This dolphin is indicated for the White Sea by Mela (1882),

Pleske (1887), A,A. Birulya (1933, 1934), Chapskii (1941). Common in our
northern waters, and in particular along the Murman Goast, where its fre-
quent occurrences were noted by K. M. Deryugin (1915), A. N. Formozov
(1929), Birulya (1933), M. Kol'tsov (1934), A. Golenchenko (1936), the
latter authors con$ldering it possible to organize a commercial industry
here involving this dolphin. The eastern-most point in the distribution
of the harbour porpoise in ‘the north, according to Chapskii, is the mouth
of the Pechora River.

Along the Atlantic coast of America, the harbour porpoise is dis-

*86
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tributed from Davis Strait to the State of New Jersey, inclusively (True,
1899; Trouessart, 1898-1899); and along the Pacific coast - from Southern
California to Alaska (Th. Gill, 1865; Flower, 1833; True, 1889; G. Miller,
1930, et al.). It is extremely common, according to W. Turner's -~(1886)
testimony, near the shores of the Aleutian Islands. In our Far Eastern
waters, it occurs (according to Terent'ev) from the Bering Strait along
the coasts of the Bering Sea, Sea of Okhotsk, and the Sea of Japan. Tomi-
1lin (1947), basing himself on True's (1889) and G. Allen's (1932) data,
considers that beginning from the southern coastlines of Japan and farther
south, the harbour porpoise is displaced‘by a close, representative form,

Neomeris phocaenoides.

3. Tursiops tursio1 Fabr. 1780

Delphinus tursio Rathke, 1837; Nordmann, 1840; Simashko, 1851;

Nikol'skii, 1891; Sovinskii, 1902; Zernov, 1913a.

Tursiops truncatus ponticus. Barabash-Nikiforov, 1940; Tomilin,

19513 Freiman, 1951.

Nezarnak dolphin (in older authors), black sea pig, ofalina, afelin,

afalin, or afalina
Inhabits the Black Sea. Far less numerous than the second species.
Outside the confines of the Black Sea, distributed less wldely than

the common dolphin, besides, only:in temperate waters of both hemispheres.

1 I retain specifically this species name and not the second - "truncatus"
(Montagu, 1821). Barabash-Nikiforov (1940), Tomilin (1951) and many other
authors adhere to the second specific name on the basis of an incomplete
diagnosis established in the first description of the specles (Fabricius,
1780), and therefore reduce this description to a nomen pudum. I consider
that it is possible to reduce it to this category only in the absence of

a diagnosis, but we have no right to rediice the first description to a no-
men nudum on the basis of an incomplete dlagnosis.
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Being common to the Mediterranean Sea, this dolphin ranges along
the entire Atlantic coast of Europe, as far north as the southern coast-
lines of Norway. It is also distributed in the North Sea, but Lilljeborg
(1886), Mela (1882), K. Greve (1909) and others note it for the Baltic
Sea as well. This dolphin is not indicated for the White and Barents Seas,
and farther northward and eastward.

Along the Atlantic coast of North America, according to True (1889),
ranges from Portland in the north to the Gulf of Mexico in the southj and
for the coasts of South America, according to H. Burmeister (1868), near
the coastlines of Uruguay and Argentina. Along the Pacific coast of the
United States of America, V. Beiley (1936), indicates it for the coasts
of Oregon, California and Mexico.

In the Pacific Ocean, it is well-known to the coasts of Japan,
China and India. Noted also in the Red Sea, along the coasts of Africa
and the Seychelles Islands (C. Scammon, 1874; van-Beneden, 1888; True, 1889).

The bottlenose was noted for the coasts of Australia, Tasmania and
New Zealand by Scott and Lord (1920).

If a general outline of the range of this heat-~loving form were
plotted on a map, it seems as though it would encircle the globe along
the equator, extending from up to 450 notthward and southward and up to

65O north latitude only along the Gulf Stream (the coastlines of Norway).

3. A BRIEF SURVEY OF THE HISTORY OF THE FORMATION OF THE
CETACEAN FAUNA OF THE BASIN

Despite the fact that the histoi;y of the origin of the toothed

cetaceans can be traced back in literature {M. Weber (1886, 1927-1928),

V. Klikenthal (1889-1893), W. Flower and R. Lydekker (1891), 0. Abel



132

(1902, 1912, 1919, 1928), H. Winge (1921), R. Kellog (1928), et al.]

to earlier times than that of the whalebone whales, we will not dwell on

this issue. In the present case, we are interested only in the appearance

of the dolphin in the Black and Azov Seas. It is obvious that it is im-
possible to discuss the latter issue withoﬁt even & brief account of the
history of the formation of the present-day Black Sea.

It is impossible to examine the history of the Black Sea in iso-
lation from the history of the Caspian Sea since in the geological past
they formed a single continuous body of water. As a result, they are
closely related genetically.

Not being able to dwell on the history of our southern sea in
any amount of detail, I was forced to confine myself to an outline, hav-
ing indicatedvonly the main literaity sources.

The study of the formation of our southern seas is inseparably
linked with the names of two of the most prominent Russian geologists:
N. I. Andrusov and A. D. Arkhangel"skii.

The presence of hydrogen sulphide in the deep sea sections of
the Black Sea was established for the first time by Andrusov (1890) dur-
ing an expedition on the "little Black Sea". Attributed to.Jvim as well
is the beginnings of the development of the history of the origin of our

southern seas (Andrusov, 1888, 1897, 1917, 1918, 1923, 1927, 1928).

Arkhangel'skii (1933) alone, and in collaboration with N. M. Stra-

khov (A. D. Arkhangel'skii and N. M. Strakhov, 1932, 1938) establsihed

the stratigraphy of the bottom deposits of the Black Sea and ascertained

*88

the more complex course of the Quarternary history of the basin. The works

of Arkhangel'skii and Strakhov, based on a large amount of factual material,
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permitted the establishment of conclusions which remain unshakable until
the present time. Finally, this outline of Arkhangel'skii's and Strakhov's,
in connection with the study of the development of the region surrounding
the Black Sea, has recently been complemented in detail by M. V. Muratov
(1949, 1951).

The very complex geological history of our southerns seas’is con+
cisely and clearly set out by A. K. Kiselevich (1922), L. A. Zenkevich
(1947) and others. This history is described roughly in the following
manner: during the Middle Miocene period, there was this huge &ea basin
uniting the present-day Black and Caspian Seas. This basin, which had a
connection with the ocean, is regarded as a remnant of the Tethys Sea.

In the course of geological time, in spite of the changes occurring
throughout the entire Miocene period and Lower Pliocene, the area occu-
pied by the present~day Black and Caspian Seas is regarded as a single
basin. During the Pliocene (Pontic) period, the basins situated on the
location of the present-day Black and Caspian Seas, separated, but inter-
mittent connections between them continued to develop throughout the en-
tire Pliocene period and even during the post-Tertiary period. The Sea
of Marmara, separated from the Mediterranean; was connected to the basin
which was on the location of the present-day Black Sea during the Plolcene
period, and in my opinion of some researchers, this connectlon existed
even earlier, namely the Upper Miocene. The connection between the basin,
situated on the location of the Black Sea, and the Mediterranean Sea, was
established on;y in the Quarternary period, during the course of which it
was sometimes broken, and at other timeé re-established.

During the course of geologlcal history, as a result of various
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TABLE 14
Marine Middle Miocene Basin
(remnant of the Tethys)l

Tatanyn 1.4 /
! Hosanoconenntil cpepiemonenonnil Gacceitn
(ovraror Teruea) !

1-Bopxmn"( &« Cosouoatnit CapMatckuit Gacecelin (na BocToK an Apaabekov

MIIOHCH mope, ua sanay jgo Cpejutexynaiickoll nusarermocrn). I¢ kouuny
CIMIBUOC YMCHDUICIHIC PasMepol, o 3aTeM  OSITL yBodblenie 1
nepexop

. Mcornueckuil  Gaccefisr; NMONYMOPCKOI  ,9BKCHUCKUIY  PeiKiIM
[Hepwanun (1925) monmaraer, uro Owwio cocanneniie Hepnoro
Mopst ¢ Mpamopitbim]

a, [Mowrnuccxkuil Oaccefin, amauuTcabioe oupecucuiie Meornue-
ckoro Gaccefima, Omnpecuenuntt Kacnuficknii® pewus. B xouue
ero oGocobaenne Hepuoro, Kacnumilckoro n Apansekoro® yopeit

b. C.
Knmmepnilckuil Gaceceitn Baccelit npoayxrunuoil toi
d. , e.
] Kysapunukaii Gacceltu Axuareubeknit Gacceiin  (ive-
2 lnnoncn Jach BPEMCHuas ¢BAsb ¢ Kysat-
BHIKNN Gacceiinowm)
T, g
Yayunekuit Gaccelit (umedoch Anmeponciiit  Gaceefin (ine-
coobntenite yepes Bochop ¢ Mpa- | nach spemennas cpsan ¢ Yay-
MOPHBIM MOPCM, HMCBIIIM Ma- | JuHCKuM OGaccefinon)
Aylo cosnenoctb 11 co Cpepusem-
HLIM MopeM He coobmasimesn) R,
Baxuuckuit sipye
a. b.
JlpeBuesBKCHHCKITH Gaccelin Ipesnexacnuiickiit Gaccefin
(haysa xacmmiickoro Tumna) (Bpenennasl CBsI3L  uepe3  CTOK
¢ UYepubmt mopem uepes Kymo-
c. Manbiyekyio snajumy)
3. Y cranosaenne casau co Cpeau-
Uocsie- | gemupns mopem  (Kapanratckoe
TPETHY- | Mope)
uoe
Hopospxeunexnit Gacceitn [Tocnesepunkosast  Tpaucrpec-
cust. Coppenennnti Gaceeiin
.
Coppenensast (pasa

t Mo JI. A. 3euxenuuy, 1947, crp. 261.
2 Bpeck stapan omulxa, #60 Apannckoe MOpe pPiSBHBAJOCE CAMOCTONTCALHO,

casizato nit ¢ Kacmuiicknn, i ¢ HepHuM nMOpAMir,

lie Gyayan

1Fr0m L. A. Zenkevich, 1947, p. 26L.

ZHere there is clearly an error, for the Aral Sea developed independent-~
ly, not being connected either with the Caspian nor the Black Seas.
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Key to Table 14:

1. Upper Miocene
a) Brackish Sarmatian Basin (eastward beyond the Aral Sea, west-
ward to the Middle Danube Lowland). Toward the end, an ex-
treme decrease in size, followed again by an ehlargement and
a transition.
b) Maeotitic Basin; semimarine "Euxine” regime [Derzhavin (1925)
assumes that the Black and Marmara Seas were combined)
2, Pliocene
a) Pontic Basin, a considerable decrease in salinity of the Maeo-
titic Basin., A decreased saline "Caspian" regime. In its

final stage, the separation into the Black, Caspian and Ara.l2

. Seas.
b) Cimmerian Basin
¢) Basin of productive stratum
d) Kuyalnitskii Basin
e) Akchagyl'skii Basin (having a temporary connection with the
Kuyalnitskii Basin)
£) Chauéinskii Basin (there was a connection through the Bosporous
with the Sea of Marmara which had a low salinity and which had
no connection with the Mediterranean Sea)
g) Apsheronskii Basin (there was a temporary connection with the
Chaudinskii Basin
h) Baku Stage
3. Post-Texrtiary

' a) Paleo-Euxine Basin (fauna of the Caspian type)
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b) Paleo-Caspian Basin (temporary connection through a channel
with the Black Sea across the Kumo-Manychskili Trench)
¢)iThe establsihment of a connection with the Mediterranean Sea
(Karangatskii Sea).
d) Neo-Euxine Basin
e) Post Glacial transgression. Present day Basin

f) Present-day Stage.

An account of the history of our southern seas presented here in

the most general terms is nicely illustrated in Table 14, which I took the

liberty of borrowing from Zenkevich (1947) and which can serve as a back-
ground for later discussion of the paleontological material on the groups
of animals we are discussing at the time.

It is impossible ngt to mention that zoologists, on the basis of
" the fauna of the southern seas, expressed quite accurate opinions regard-
ing the geological past of the Black Sea. Thus, Kessler (1877, 1878) had
already come to the conclusion that the Black Sea and the Caspian Sea
were at one time a single brackish body of water; that the separation of
the Black and Casplian Seas occurred earlier than the union of the Black
Sea with the Mediterranean; and that the transmigration of the Mediterra-
nean; and that the transmigration of the Mediterranean fauna into the
Black Sea is observed &ven in our time.

Ostroumov's works in the Azov, Black and Marmara Seas and in the
Bosporus (A. A. Ostroumov, 1892, 1892a, 1893, 1896, 1897, 1902) showed
that the Sea of Marmara was connected to the Pontic Basin and was separa-

ted from the Mediterranean Sea; that there is a similarity in the fauna

*90
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of the Atlantic coast of Western Europe which are in turn absent in the
fauna of the Mediterranean Sea.

On the basls of an analysis of the fauna of the southern seas,
Sovinskii (1902) expressed a similar notion.

As the Black and Mediterranean Seas united, the former began to
be populated by Mediterranean fauna as much as the comparatively low sal;
inity of the Black Sea would dallow. On the basis of analysis of the mol~-
luscan fauna, A. Middendorf (1848) had already come to the conclusion that
the fauna of the Black Sea is essentially an extremely impoverished Medi-
terranean fauna. Puzanov (1938), speaking on the impoverishment of the
fauna according to how far removed they are from the Mediterranean, notes
the following: "If one were to designate the number of species of molluscs
of the Aegean Sea by 100, then in the Sea of Marmara with a salinity of
a little more than 2%, there are 84 of them, 58 in the Bosporus, 22 in
the Black Sea; on the other hand, only 6 species reach the Azov Sea” (p.
185).

The population of the Black Sea by Mediterranean ichthyofauna was
also proven by V. A. Vodnyanskii (1930) and other researchers.

The complex geological history of the Black Sea could not help
but be reflected in its fauna which is composed of several components;
Mediterranean immigrants, fresh-water forms and relict fauna enter into
its composition.

Qur Black Sea dolphins were also regarded as Mediterranean sett-
lers. Thus, van-Beneden (1892), in a report to the Second Session of the
International Zoological Congress in Moscow, quite definitely developed

the idea regarding the fact that all Cetacea that existed in the Ponto-Cas~
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Pian Basin became extinct, and that the present-day cetacean fauna of *91
the Black Sea are new-comers from the Mediterranean Sea. It is true that
certain areas of that report are astonishing ii their lack of information.
Thus, for example, it contained a discussion of a seal in the Aral Sea,

the latter being regarded together with the Caspian seal as a descendant

of the present-day Baikal seal.

In this report it was also maintained that the Cetacea inhabit--
iﬁg the Ponto-Caspian Basin could swim from Novaya Zemlya to the foot of
the Caucasus, etc.

After the appearaﬁce of Abel's (1905) work, the view on the orig-
in of the Black Sea dolphin changed. All of the subseguent authors, hav-
ing accepted Abel's point of view, regarded the harbour porpoise as a
relict from and the other two species as Mediterranean immigrants. Abel's
view (1905) on the origin of the genus Phocaena formed the basis of E.
Slijper's (1936) and others' phylogeny of that genus. In addition to that,
as was already mentioned above, Abel's position requires thorough reconsid-
eration. Let us turn therefore to the extremely scanty, it is true, buf
nonetheless available paleontological material that is at our disposal.

. In 1889, whilé conducting his work on the Taman Peninsula, And-
rusov (1904) discovered a fragment of the cerebral section of a skull,
a scapula and several bones of the front limbs of a dolphin in the Chok-

rakskil deposits of the Middle Miocene Period. This material was sent -

to Abel who (1905) described Palaeophocaena andrussowl on the basis of
this material. Abel found a similarity between these fossil remains and
a skull of a present-day Black Sea harbour porpoise. On the other hand,

he found those differences, which were discussed in the previous section,
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between the present-day dolphins of this species from the Black Sea and
the Atlantic Ocean. All of this together then, formed the basis of Abel's
theory in accordance with which the present-day harbour porpoise deve-

loped in the place of its present habitation, representing in this way

a relict species, and the fossil form Palaeophocacna andrussowi, the

ancestor of the entire genus Phocaena. The invalidity of Abel's argu-

ments presented in support of the establishment of Phocaena relicta has

already been demonstrated earlier.

Nevertheless, Abel's views continued to find siipport in our li-
terature. Thus, Bogachev (1938, 1939) regarded the present-day Black
Sea harbour porpoise as a relict form descended from P. andrussowi..Ba-
rabash-Nikiforov (1940), supporting Abel's position, presented the fol-
lowing argument: "Among the fossil representatives of the dolphin found
within the confines of the ancient Russian seas, wé findea number of forms
which are more or less genetically connectéd with our present-day genus
Phocaena" (p. 73). Moreover, apart from a reference to the fossil form *92

described by Abel (1905), he also makésgreference to Phocaena euxinica

fossilis from the Kishinev Sarmatian Stage described by Nordmann (1860).
Nevertheless, it is well-known +that the material which Nordmann used

in the description of the indicated form was already analyzed by I.
Brandt (1873) who relegated it to another genus of dolphin - namely Cham-

sodelphis.
To the same species Brandt (1873) relegated Delphinopsis freyeri

as well, described by I. Mliller (1853) from the Sarmatian Stage in Yugo-
slavia and which was attributed at the time to the subfamily Delphininae.
As a result, Barabash-Nikiforov's (1940) reference to the fossil form des-

cribed by Nordmann (1860) is without basis.
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A revision of the fossil form P. andrussowi described by Abel

(1905) was most recently conducted by Kirpichnikov (1952). From illus-
trations presented by Abel in that work and from the text, Kirpichnikov
established: 1) that the posterior, pre-nasal section of the premaxil-
laries is relatively broad, compressed and interlocks with the lateral
edges of the nasal bones; 2) that the frontal bones behind the nasal
bones have a slight bulge; 3) that the bones of the fore limbs have a

similarity with analogous bones of the fossil dolphin - Delphinopsis

freyeri MUill. from the Sarmatian Stage in Yugoslavia which Abel also
attributed to the harbour porpoise on that basis. Craniological fea--
tures noted by Kirpichnikov (1952) on illustrations (even though dark
ones) presented by Abel (1905) stand out distinctly, and one can only
wonder how none of the researchers up until the prgsent time took any
notice of this when these features in the structure of the cranium are
characteristic of representatives of the family Delphinidae. In the re-
presentatives of the family Phocaenidae, on the other hand, the premaxil-
laries in the posterior section are not compressed and do not form a
broadening, and the fossil bones rise high and steeply above the nasal
bones. Thus Kirpichnikov (1952) quite correctly writes: "The noted fea-
tures in the structure of the premaxillaries and the nasal bones are cha-
racteristic of the family Delphinidae (according to G. Simpson's (1945)
classification or the subfamily Delphininae by the old classification)
«++The similarity in the structure of the bones of the fore limbs which
Abel noted in the dolphin he studied to the corresponding bones of Del-
phinopsis freyeri Mill. attributed by all of the researchers to Delphini-
dae, can complement the confirmation that the bones that Abel had in his
Possession also belonged to that family and not the family Phocaenidae

as he himself considered” (p. 723).
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Kirpichnikov also seés no basis for attributing to the Family

Phocaenidae Protophocaena minima from the Miocene period in Belgium des-

cribed by Abel (1905a).
"Thus;"” concludes Kirpichnikov (1952), "at the présent time we
have no basis for retaining within the composition of the family Phocae-

nidae the genus Paleophocaena established by Abel; he would be more jus-

tified in setting aside a spot among the representatives of the family
Delphinidae" (p. 724).

It remains for me only to state that Abel's (1905) concept regar-
ding the origin of the present-day Black Sea harbour porpoise is totally
unacceptable.

I have already commented earlier on the fossil Sarmatian Stage
dolphins described by Miller (1853), Nordmann (1860), Brandt (1873) and
finally Abel (1905). In 1933, M. V. Pavlova wrote on the fossil dolphins
of the Black Sea. However_the nomencalture in her work was so confused,
and the text, apparently during typesetting was so distorted in some pla-
ces that it simply impossible to make any sense out of it. Therefore, I
was obliged to put this work aside.

Fairly recently, N. Macarovici. and G. Oescu (1942), having des-
cribed a dolphin on the bagis of the remains.of a skeleton from the Sar-

matian Stage in the vicinity of Kishinev, relegated it to Champsodelphis

fuchsii Brandt. It should be emphasized ‘that the authors note a greater

closeness in the structure of the scapula of the fossil dolphin they were
describing to the structure of the scapula of the present-day dolphin

Delphinus delphis.

Following these authors, I. Simionescu (1943) described a damaged

*93
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skull &f a dolphin from the Same stone quarries near Kishinev, however .
he did not establish either the specific or generic affiliation of the
described specimen.

Finally, Kirpichnikov (1945) described a new species and genus of

a fossil dolphin which he called Leptodelphis stavropolitanus on the basis

of a skull from the Sarmatian stage of Stavropol. Kirpichnikov (1954)

described a second new species and genus Sarmatodelphis moldavicus on the

basis of Simionescu's (1943) data. Both of these dolphin are attributed
to the‘family Delphinidae by the author.

I consider it possible to share only entirely Kirmpichnikov's ob-
servation (1952) who writes: "...up until the present time, there have
been no authentic remains of Phocaenidae found in the Miocene deposits
of the USSR"” (p. 723). The paleontological material presented above
indicates a Position opposite to that which Abel (1905) expressed, and
supported in our country by Bogachev (1938, 1939) and Barebash-Nikiforov
(1940). This material for the time being attests only to the fact the
huge Sarmatian basin, which included within its expanse the present-day
Black Sea, (see Table 14), was populated by dolphins from the family *QU
Delphinidae, and not Phocaenidae during the Miocene period.

Of vexry great interest are relatively recent finds of fossil dol=
phin in the region of the present-day Caspian Sea where, it is well-known,
there are no dolphins of any kind at the present time. These finds are
confined to a geologlcal period considerably later than the Sarmatian
finds; namely, to the Upper Pliocene. They were discovered ih the Ap-
sheron Stage (see Table 14).

During the course of activities on Chelekene Island in the years
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1901-1902, almsot an entire skeleton of a dolphin was discovered by A.
P. Ivanov (1907). Andrusov (1923) speaks of frequent finds of dolphin
remains in the middle and upper formations of the Apsheron stage on Chel-
ekene. In the same work, Andrusov (1923) sets out the history of two
skeletons (one of them found by Ivanov, 1907) which were sent to Abel in
Vienna for analysis. However, Abel not only did not describe, but did -
not even consider it necessary to return them. Thus this very interest-
ing material was lost to us.

In the years 1907-1908 on the same Chelekene, many disconnected
bones of dolphin were discovered by V. N. Weber and K. P. Kalitskil (1911).
This material was analyzed by A. N. Ryabinin (1908) and was determined by

him to be the remains of the common dolphin, - Delphinus delphis L. Com~-

paring this material with a skeleton of a present-day common dolphin from
the Mediterranean Sea, Ryabinin discovered a great similarity in them.

Finally, Bogachev (1938, 1938a) described the remains of a fossil
dolphin from the Apsheron Stage found in the vicinitg of the city of Baku -
the front half of a skeleton with a badly presexrved skull. The author,
without hesitation attributes this find D. delphis L. as well. * The great-
est breadth of the braincase of the fossil skull presented by Bogachev
(1938) was a figure of about 150 mm. In the present-day Black Sea dol-
phin, this skull measurement is given by the following mean figures: 119.
6-122.3 mm in the harbour porpoise; 196.3-199.0 mm in the bottlenose; 141.5-
144 mm in the common dolphin. Within the material on the skull measurements
of the present~day Black Sea dolphins, the following can be noted; l) only
one of 22-harbour porpoise skulls attains 131.5 mm in the above measure-

ment; 2) only one-of 62 bottlenose skulls attain 170 mm in this measure-
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ment; 3) of 52 common dolphin skulls, this measurement in some skulls is
150 mm, or figures close to that (see the skull measurements in the app-

endix).

These figures only confirm the accuracy of Kirpishnikov's con~ *95

clusion (1951), who writes regarding Bogachev's (1938) identification
that "the measurements and the shape of the teeth t&gether with the
breadth of the cerebral section of the skull presented by the author,
suggest similarity between the fossill’ dolphin and the present-day D.
delphis" (p. 1022).

Summarizing all of the paleontological material presented here,
it is possible to draw two important conclusions.,

1) During the Miocene Period, the vast Sarmatian Basin including
whithin its expanse the present-day Black Sea, was populated by dolphins
belonging to the family Delphinidae.

2) During the Pliocene Period, i.e. during a considerably later
geological period, the basin situated on the location of the present-

day Caspian Sea, was populated by dolphins very close to the comtemporary

common dolphin, i.e. Delphinus delphis L.
Bogachev, attributing the appearance of the dolphin in the then
existing Caspian Basin to the Akchagylskii period writes: "We should never-

theless contrast the transmigration of Delphinus delphis L. with the appear-

ance of the Akchagylskii fauna" (Bogachev, 1938, p. 49). In another of
his works, Bogachev (1938a p, 81) attributes the appearance of the dol-
phin in the Caspian basin to the Akchagylskii epoch "simultaneously with

the immigration of marine molluscs (Mactra, Cordium, Potamides). Perhaps

certain shad. penetrated. through at the same time.”
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In fact, both during the period of the Akchagylskii basin, which
was situated in the location of the present-day Caspian Sea, and during
the time of the then Apsheronskii basin, there were connections with bas-
ins corresponding in time and situated on the location of the present-day
Black Sea, i.e. the Kuyalnitskii and Chaudinskii Seas (see Table 14).,
Thus the .hypothesis suggested by Bogachev (1938, 1938a) is quite probable.

A question can arise: in that case, why is it that fossil remains
of skeletons corresponding %o the Apsheronskii period for the Caspian Sea,
were not once discovered in the region of the present-day Black Sea? ‘
The answer to that question, it seems to me, is that the Black Sea bagin,
beginning from the Chaudinskii period, was situated basically within its
present~day boundaries (see Table 14, and Figs. 23, 24, 25). As a res-
ult, it is difficult to expect a discovery of fossil dolphins, beginning
with the Chaudinsgkii period, in places not occupied by waters of the pre-
sent-day Black Sea.

Thus, the paleontological materials provide a basis for assuming
that the ancient Sarmatian Basin, including within its boudaries the
present~day Black Sea, was populated during the Miocene Period by dolphins
of the family Delphinidae, and during the Upper Pliocene, by dolphins ex- *¥96

tremely close to the contemporary common dolphin, i.e. Delphinus delphis

L. To this should be added the fact that only this species of the Black
Sea, dolphin has certain morphological d;fferences in comparison with the
Atlantic form. Finally, the helminthological analysis, having disclosed
in species of Black Sea dolphin a new genus of helminth, specific only to
that species, also supports a more ancient isolation of this dolphin (see

the previous section of this chapter).
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Pue. 23. Yepromopcxuit GaccelfH B uayanHCKoe BpeMst
(no A.Jl. Apxanremscxomy # H. M. Crpaxosy).

Fig. 23. The Black Sea basin .during the Chaudinskii stage (by A. D.

Arkhangel'skii and N. M. Strakhov)

These considerations allow one to assume that Delphinus delphis

ponticus can be considered a relict or, in any case, an aboriginal form
in the basin.

Of course, this assumption can be met with many objections. P. van-
Beneden (1892), for example, and in our time, Kirpichnikov (1952) consider
that all Cetacea that inhabited the Black Sea basin in the past became ex-
tinct, and that all of the present-day fauna are already immigrants of
the Quarternary Period. This position is based mainly on the fact that
it is difficult to assume that the dolphin were able to survive all of
the disturbances connected with the evolution of the Black Sea. Never-
theless, one can name a number of relict forms which react more sharply

to a change in salinity and temperature and which have nevertheless sur-
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vived to this day, In particular, Zenkevich (N. A. Bobrinskii, L. A.
Zenkevich, Ya. A, Bierstein, 1946) points out in this regard: "In order *97
to understand the disappearance and the new reappearance of fauna in the
deposits of the individual basins that replaced one another, it is necess~
ary to consider it probable that these fauna survived in separate restric-
ted sections of the basins and with a change in the regime of the basin

in a direction favorable to them, they spread to all parts of the water

body. Such 'refuges' must have existed for the Middle Miocene, Sarmatian,

and later for the Pontic fauna as well” (pp. 190-191).

Puc, 24, Yepnomopckuii Gaccefin B ApeBHEIBKCHHCKOE BpeMS
(no M. B. Myparopy).

Fig. 24. The Black Sea basin during the Paleo-Euxine Period (by

M. V. Muratov).

Another question may be raised: why did the dolphin in the Caspian
basin, which undoubtedly existed in it become extinct, and those in the
Black Sea basin survive to this day? It is difficult of course, to give

an exhaustive answer to that question, however, one can point to the in-
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comparably sharper fluctuations in the level of the Caspian Sea as one

of the reasons, Moreover, the nature of the present-day Black Sea itself,
to which the common dolphin is so ideally adapted (we will dwell on this
in more detail in the third chapter) differs extensively from that of the
Caspian Sea.

Other objections can of course be advanced against the hypothesis
I have suggested. There is no doubt that the paleontological data which
have a decisive significance in solving the issue of the development of
the fauna are thus far so negligible that they do not as yet offer the
Possibility of passing over from the domain of assumptions to that of est-
ablished .fact, Nevertheless, it seems to me that there are a sufficient
amount of them to be able to substantiate such an.hypothesis.

One of the elements supporting Abel's theor& (1905) was the ab-
sence of the harbour porpoise in the Mediterranean Sea. Acknowledging
this fact, Andrusov (1890a) considers that the harbour porpoise could
have penetrated into the Black Sea from the Atlantic Ocean through the
Mediterranean Sea during the glacial period when the climate of the Medi-~
terranean Sea was more severe. With the subsequent conditions then, the
harbour porpoise, having disappeared from the Mediterranean Sea survived
in the Black and Azov Seas where the climate is more severe than in
the Mediterranean. A similar point of view was expressed by Tsalkin
(1938) who with reference to Sovinskii's (1902) data, points out many
species characeristic of the boreal zone of the Atlantic Ocean which. exist
in the Black Sea, but are absent in the Mediterranean. These are cer-
tain annelids, copepods, isopods and decapods. Thelr presence in the

Black Sea can be explained "only by the existence of boreal fauna in the

%98
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Mediterranean Sea during the ice age” (V. I. Tsalkin, 1938, p. 728), and
further: "With the absence of glaciers and with the warming conditions
in the Mediterranean Sea, the harbour porpoise which inhabited it becanme
extinct due to the changes in the habitat. The Black Sea, on ‘the other
hand, and in part the Sea Qf Azov, due to their climatic and hydrological
conditions which made them more like the boreal zone, proved to be more
favorable for the existence of the harbour porpoise which survived in

these bodies of water up until our time as relict fauna of the ice age”

(ibid.).

Puc. 25. Uepuomopekuil Oaccefii B Kapasrarckoe Bpemst
(no M. B. Myparosy).

Fig. 25. The Black Sea during the Karangat Period (by M. V.

i

Muratov).

Taking into consideration the discovery in the Black Sea harbour

porpoise of two species of helminths.specific to it and none in the bottle-

nose (S. L. Delamure, 1955), I am inclined %o think that the harbour por-

poise penetrated into the Black Sea somewhat earlier than the bottlenose.

*99
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In this case, adopting Andrusov's (1890a) and Tsalkin's (1938) point of

view, one can assume that the harbour porpoise penetrated into the Black
Sea basin immediately after the Mindelian glaciation when the first con-
nection between the Black Sea and the Mediterranean was formed. Further
desalinization of the Black Sea basin could not have had any destructive
effects on this dolphin for even the present-day form, as is well-known,
by no means avoids extremely desalinized bodies of water.

.The bottlenose penetrated into the Black Sea later apparently, i.e.
during the formation of the subsequent connection between the Black and
Mediterranean Seas.

This is how, according to my notions, the Present-day cetacean fauna

of the Azov-Black Sea basin developed.
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QﬁAPTER II
BIOLOGY OF THE DOLPHINS OF THE BLACK AND AZOV SEAS

1. A BRIEF SURVEY OF THE GENERAL MORPHOLOGY AND BIOLOGY OF THE DOLPHINS

Of all the aquatic mammals, we cannot name a single form in which
the adaptation to this environment has progressed as far as in the Ceta-
cea (R. Kellog, 1938). It is not surprising, therefore, that for a long
time these animals were relegated to the fish class even by Linnaeus in

his famous "Systema Naturae".

Beginning with the external appearance, the entire organization of
the Cetacea bears the features of a remarkable adaptation to life in the
water. The torpedo-shaped body with the caudal pediincle flattened at the
sides, ends in the horizentally arranged flukes of the caudal fin. The
entire body of the animals is optimally smooth without anykind of pro-
tuberances which could impede movement in the water. Thus, in the dolphin
as well as in all Cetacea, the hind limbs are reduced; the fore limbs are
transformed into relatively short, streamlined flippers. The helices are
completely reduced. The two nipples in the females are concealed in cut-
aneous pockets situated along the sides of the genital cleft and the re-
productive organs of the males are situated in the body cavity. Thus a
maximum streamline effect of the body is attained.

Only small rudiments of the pelvic bones, situated in the muscles
remain of the hind limbs in the Cetacea. In the literature, there are very
few indications of discoveries in the cetaceans of rudiments of the femur
and shank, which of course, do not protrude externally. Only R. Andrews

(1921) described rudimentary hind limbs in a humpback whale which

*100
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Protruded externally but had no cutaneous covering. The most interesting,
and the only instance in world literature is-a description by M. M. Slep-
tsov (1939a) of rudiments of actual pelvic flippers covered with skin in
Black Sea common dolphin. These flippers were discovered in a completely
normally = developed female, 150 cm in length, caught in the Yalta region
in December of 1935. The flippers were.located on either side of the
genital cleft; the height of the right one was 3.4 cm, and the left one
1.6 cm. They were composed, according to §1eptsov (1939a) of bony and
cartilaginous members of the rudiments of: the pelvic bones, femur,
shank, the tarsus, metatarsus and the phalanges of the toes. One can
Judge as to how rare such instances are if only by the fact that lately,
not less than 100 thousand specimens of Black Sea dolphin have passed
through the hands of researchers, while the case described by Sleptsov re-
mains the only one.

The fore limb [i.e. DPectoral - Trans.] girdle in the dolphin has
been preserved, although it is extremely shortened. Here, only the clav-
icle is absent. A pentadactylate limb forms the basis of the structure
of the fore limb common to all mammals; although externally, the flippers
of these animals, one would think, have nothing in common with a penta-
dactylate 1limb,

An analysis of the structure, function, the individual transforma-
tions and the genesis of the pectoral girdle of the common dolphin was
at one time conducted by A. N. Druzhinin (1924). An accurate X-ray ana-
tomical study of the structure of the fore 1limb of this species of Black
Sea dolphin by G. G. Bokken (1946) appeared comparatively recently, which

according with his data, is formed by a scapula, an extremely shortened
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humerus, ulna and radius, four carpals and five metacarpals, the first
carpals and metacarpals fusing into a single bone. The author determines
the phalanges of the digits by the formulas 2 8 6 3 1.

The skin of the dolphin, optimally smooth externally, is devoid of
sweat and sebacious glands. It consists, as in all mammals, of two basic
layers; the epidermis and the corium. Externally, the skin is covered
with a special secretion of the epidermis which increases considerably
the glide of the animal in the water. The work of physicists (V. Shule-
ikin, V..Lukyanov, I. Stas!, 1937) showed that the streamlinedness of the
Black Sea common dolphin is higher than that of the mullet and 5 times
superior to that of the stellate sturgeon. In its hydrodynamic qualit-
iles, the dolphin surpasses even such a high-speed fish as.the Atlantic

bonito (sarda sarda Bloch).

It is interesting that in certain cetaceans isolated hairs are pre-
served on the head. G. Allen (1916) considers that these hairs have a
tactile function, since their follicles are well innervated. In the
Black Sea dolphin, isolated hairs occur only in embryos. They are situ=
ated in rows along the external edge of the maxilla on both sides and are
very suggestive of the vibrlssae of predatory mammals.

Over the entire body of the dolphins directly below the skin, there ¥1.02
is a thick layer of blubber, on account of which the commercial catching
of these animals is basically conducted.

The musculature {5 basically composed of longitudinal muscles run-
ning lengthwise along the body of the animal toward the tail. The muscu-
lature of the limbs 1s very weakly developed. Thus, the principal organ

of locomotion in the dolphin is the tail.
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In the skelton of these animals in comparison with terrestial mam-
mals, one is struck first of all by the insignificant role of tubular
bones (there are no hind limbs and the bones in the fore limbs are extre-
mely shortened). The bones of the skeleton are porous and are saturated
with a large amount of fat which considerably decreases the specific gra-
vity of the skeleton. This feature of the skeleton, including the thick
layer of subcutaneous blubber facilitates greatly the bouyancy of the ani-
mal and decreases considerably its specific gravity. According to my cal-
culations conducted in the spring of 1949 in Novorossiisk, the specific
gravity of an adult common dolphin was equal to one, and in the new-bom,
the specifit gravity was even lower. Due to the low specific gravity,
an animal killed inuthe water does not sink during the period of maxi-
mum fatness condition, which is in the spring. In the fall, with a reduc-
tion in the fatness condition, the specific gravity of the animal increa-
ses and a killed animal sinks.

The respiratory openings situated at the end of the.mﬁzzle in all
mammals, are shifted back in the dolphin; being situated praétically in
the érea of the sinciput of the animal. In this way the osseous respira-
tory passages pass through the cranium almost vertically - from the top
down. The short trachea develops into two bronchi connectiong to 1unés
consisting of a single lobe.

There is no connection between the respiratory passages and the buc-
cal cavity owing to which the dolphins can breathe without raising the
muzzle out of the water. Priority in this issue belongs to our acad-
emician X. Baer (1826, 1836, 1864) who was the first to demonstrate the

absence of a connection between the buccal region and the respiratoxy
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passages in Cetacea, excluding the possibility of water entering the res-
piratory passages from the buccal region. All of the works on this sub-
ject by foreign authors belong to a considerably later period. Baer
(1864) also elucidated the nature of the fountains of whales. He consi-
dered that the fountains are formed as a result of the fact that the ani-
mal exhales the air: at.a:time when the blowhole is still under water. The
stream of alir exhaled with great force takes along with it a spray of water,
forming a fountain. Many authors, including contemporary ones, share this
point of view of Baer's regarding the nature of the fountain of whales
(G. Burmeistern, 1868; F. Beddard 1900; G. Allen, 1916; P. Scholander, 1940;
V. Arsen'ev and V. Zemskii, 1951, et al). However, Tomilin (1947) denies
this explanation of Baer's considering that the fountains are formed as
a result of the Cetacea taking air into the repiratory passages. Attri- *103
buting thermo-regulatory significance to this act, Tomilin calls these
fountains "purifying” fountains.
Sleptsov (1952) characterisizes this point of view of Tomilin's as
an "unfortunate fallacy”. He considers that in toothed cetaceans the -
fountains "consist of fine drops of water heaved up by the sincipital pro-
cess and raised up by a forceful stream of air exhaled by the lungs" (p.
130). My observations on the Black Sea confirm Sleptsov's point of view.
Inasmuch as only very tiny fountains of spray are observed in the
Black Sea dolphins and fountains characteristic of other whales never
occur, we can leave aside the consideration of the nature of the fountains
in whales and not introduce other points of view on this issue extant
in the literature.

The external respiratory opening, of which there is only one in the
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dolphin and is called the "blowhole", is closed exteriorly by a muscular
sphincter protecting the respiratory passages from the entry of water in--
to them. Nevertheless, this does not exhaust by far those remarkable
features of the morphology of the respiratory system which are innate in
the Cetacea, From the enormous amount of literature on this subject, we
will confine ourselves to indicating the basic works to which the works
of Baer already mentioned earlier belong first of all. Also well-known
are the works of H. Beauregard and G. Panchet (1886-1887), B. Rawitz
(1900), B. Howell (1927, 1930), G. Wislocki (1929), A. Laurie (1933), H.
Raven and W, Gregory (1933), E. Slijper (1936), W. Bonin and L, Beolan-
ger (1939), Wislocki and Beolanger-(1940), P, Scholander (1940), Tomilin
(1947) and Sleptsov (1948, 1952). Many of these studies are of enormous
interest to us since they concern those species of dolphin. 10 which this
present work is devoted. My dissections of the respiratory passages of
the Black Sea dolphin fully confirm the data in this regard extant in
the literature.

Besides the exterior muscular sphincter which closes the animal's
_blowhole from the outside, inferior to it are two more diverticula lo-
cated one below the other which also close the respiratory tract. But
the most remarkable is a series of valves discovered in the bottlenose
by G. Wislocki (1929) located on minute bronchioles which enter into the
alveoli of the lungs. Located some distance one from the other, they
completely close the lumen in the bronchioles during a respiratory pause,
opening only during the respiratory act. Thus, the alveoli of the ani-
mal's lungs are blocked to the entry of water into them by the entire sys-

tem of various valves.
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In the lung tissue, not only surrounding the bronchioles and the blood
vessels, but also in the alveoli themselves, there is a profusion of elas-
tic fibres which stretch during inhalation and contract during exhalation.
S. Engel (1954) described this elastic tissue in the alveoli of whale lungs,
and also the alveolus itself, which is enormous compared to the alveoli
of terrestial mammals, including those of elephants. The number of al-
veoll in the lungs of cetaceans is large as well; While there are on the
average of 150 million alveoli in man, in a harbour porpoise with a length
of 1.5 m, F. Schultze (1906) counted 437 million alveoli.

The next remarkable feature in the structure of the lungs of the
Cetacea 1s the cartilaginous tissue surrounding not only the bronchi,
but the bronchioles as well, right up to their entrance into the alveoli.
It is quite obvious that this adaptation is aimed at resisting the pres-~
sure which the animal experiences during submersion. Scholander (1940)
considers that this adaptation protects the Cetacea which dive to great
depths from calsson disease. In his opinion, the alr under the influence
of the pressure is first squeezed out of the alveoli, but is retained in
the bronchioles and bronchi. as a result of the sturdiness of the walls
which impedes the diffusion of nitrogen into the blood in amounts that
would have produced caisson disease during diving by the animal. The
features in the structure of the lungs of the Cetacea mentioned above
present a strange fact at first glance. Thus, for example, in any dead
animal, the lungs always céllapse while in the dolphin, they always re-
tain a certain amount of air. When I (something which was already men-
tioned in passingin the introduction) attempted +to squeeze the air from

a lung of a dead Black Sea dolphin, I reached a point where I put it under
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a board and stood on it. The lung, during this process, would spring like
a tire but was not freed of air. I got the impression that in order to
free the lung of the air it contained,lit would be necessaxry to destroy

it completely. Such was the sturdiness in the structure of the lungs of
these animals.

In connection with the noted features in the structure of the lungs,
it is extremely noteworthy that in the dolphins, of the abdominal nuscles,
the expiratory muscles were considerably better developed, while the in-
spiratory‘muscles were less developed. As a result, fundamental to the
act of breathing in contrast to terrestial mammals, is expiration.

To the features on the structure of the respiratory system, one
should also relegate the large number of free ribs. Of 14 ribs in the
Black Sea common dolphin, only the first four are attached to the sternum.
The remaining 10 ribs are asternal. The first projection 6f the diaphragnm
attaches to the last sternal, i.e. the fourth, rib. Thus, 11 ribs are con-
nécted with the diaphragm which shortens the sterno-costal section of
the thoracic cage and lengthens the posterior costo-diaphragmatic sec-
tion. As a result, the type of respiration is to a greater degree abdo-
minal rather than thoracic. This féature of the thoracic cagé allows
for its capacity to be changed considerably.

The structure of the cranium of the dolphins is also highly unique
and differs sharply from the usual structure of the cranium of other mam-
nals. Here first of all, one's attention is drawn ‘to the fact that there
is an extreme shift of the nasal passages backward. The respiratory pas-
sages in the cranium run almost vertically and the mesopterygoidal fora-

mena exit at the base of the cranium. The occipital bone, rising upward,
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extends forward compressing the parietals. Here, in adult individuals,

a high crest is formed. Such a development in the occipital bone is caused
by the fact that the powerful dorsal muscles are attached to it. The fa-
cial section of the cranium surpasses the length of the cerebral section
forming a long extened snout (or rostrum). The maxillaries and premaxil-
laries, expanding intensely during growth, cover almost entirely the fron-
tals (see Figs. 5, 6). In the structure of the cranium, one's attention

is drawn to the clearly marked asymmetry peculiar to all toothed whales,
i.e. the bones of the left half of the cranium are markedly smaller than
those of the right half.

The asymmetry of the head of the Black Sea common dolphin aroused
the curiosity of physicists who explained the reason for this asymmetry.
V., V. Shuleikin, sﬁudying the kinematics of the dolphin, originated a -
theory of locomotion in the dolphin on the basis of mathematical calcu-
lations confirmed by experimental data. According to this theory, the
animal moves in the water in a manner similar to a screw with a left-hand
thread, a "steadily increasing wave, polarized according to an ellipse or
circle, ranning along the body of the dolphin (from head to tail)” (V. V.
Shuleikin, 1941, p. 717). froceeding from this theory of locomotion and
corresponding calculations, Shuleikin comes to the conclusion that if the
dolphin's head were symmetrical, the animal, during forward motion by vir-
tue of the nature of the latter, should according to thé laws of physics,
keep revolving around its longitudinal axis, and only the asymmetry of
the head saves the dolphin from this rotary motion. Objections on the
part of biologists, in my view, can be raised only with regard to the

way the experiment was conducted. The point is that in photographing
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the motion of the dolphin with a movie camera, the animal was placed in
a stall in such a way that the tail section protruded through a round
hole in a board. In order to elicit a movement "the dolphin was given a

stimulus,"

writes the author, "by means of an electric current (the elec-
trodes were inserted into its mouth - the current was 110 v) or artifici-
ally induced stoppage of respitation (a hand was placed over the blowhole
for a certain period of time). In both instances the dolphin should have
performed those exact motions which it performs in protecting itself from
pursuit” (Shuleikin, 1941, p. 717). It is difficult to agree with the
latter position. If we were to take any mammal and place it in situation
similar to that of the dolphin and begin to irritate it about the face
area with an electric current or by squeezing its nostrils, then it is
difficult to imagine that this animal would attempt to go forward. Ra-
ther, one can assume that it will txry to withdraw from the stimulus com-
ing from the front by Jerking to the sides or bhackwards. However, the
objection concerns only the organization of the experiment and not Shulei-
kin's theory as a whole.

Shuleikin's views were subjected to criticism on the part of A. 3.
Narkhov (1937) and Sleptsov (1939). The former, having analyzed the mor-
phology of the muscles of the caudal section of the Black Sea common dol-
phin and the bottlenose, demonstrated the absence here of specific differ-
ences. Moreover, Narkhov considers that the function of the individual
muscles is such that it allows the dolphin to move the caudal section in
a vertical plane. However, Narkhov himself writes about muscles which
draw the tail of the dolphin o the sides, i.e. in a horizontal plane.

Nevertheless, in a subsequent work Narkhov (1939), basing himself on
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experiments as unconvincing as Shuleikin's experiment, engages in‘polem-
ics with the latter maintaining that the forward motion of the dolphin is
caused by rapid movements of the caudal fin of the animal upwards and
downwards, l.e. only in a vertical plane.

Sleptsov (1939), having thoroughly analyzed the issue of the asym-
metry in the craniums of toothed cétaceans on the basis of the Black Sea
dolphins and beluga, disputes Shuleikin's theory on~the asymmetry of the
dolphin cranium, calling it mechanical. Sleptsov considers that "the a-
symmetry of the cranium of toothed whales appears as a result of the ces-
sation of the function of olfaction which led to a commencement of the re-
duction of the olfactory nerves, the nasal labyrinth and the nasal bones.
In one of those stages of this process, an acceleration in the reduction
of the left olfactory nerve and the lobe occurred, which was correlativ-
ely reflected in the reduction in size of the left hemisphere of the brain.
As a result of the advanced changes in the nervous system, an asymmetry
in the cranium emerged" (Sleptsov, 1939, p. 384). *107

Still, Sleptsov does not explain why the acceleration in the reduc-

tion of the left olfactory nerve and the olfactory lobe occurred as com-
pared with the right ones. Thus, his work (1939) does not solve the is=
sue: what then is the effect and what is the cause? Consequently, this
work was not able to disprove Shuleikin's theory.

The objections of Narkov and Sleptsov prompted one of Shuleikin's
co-workers to bring forward new evidence in support of his theory. Thus,
I. I. Stas' (1939) describes a specially designed automatic recording de-
vice which was attached to the body of the dolphin with which the latter

was released into the water. The recording device registered the dirction




162

of the movement of the caudal section of the dolphin's body. Arguing
with Narkhov (1939), the author writes that if the forward motion of the
dolphin was caused by movements of the caudal fin only upwards and down-
wards, then it is easy to compute that "for the performance of the act
of locomotion according to that theory, the dolphin would have to devel-
op such an enormous frequency of movements that it would drone like a
bunble bee while it was in motion” (p. 534). As a result of the conduc-
ted experimenis, Stas' (1939a) concludes that during the dolphin's loco-
motion in the sea, a wave, polarized according to an ellipse not too dif-
ferent from a circle keeps constantly running over the body of the dol-
phin" (p. 669).

Reference to Shuleikin's (1935, 1941) theory on the locomotion of
the dolphin is also made by A. Woodcock (1948) while describing a case
he observed in the Gulf of Panama when a dolphin was swimming before the
bow of a shiﬁ proceeding at a speed of 10 knots without any visible move-
ments; the dolphin swimming in such a position not only on its abdomen
when the movements of the tail could simply have been unnoticeable, but
on its side as well, when movements of the tail could_have been notice-
able. The author onbserved such swimming "without movement” at a dis-
tance of 304 m. The note ends in a question: has anyone seen such swim-
ming by a dolphin, and what kind of explanation can be given to this phe~
nomenon? L. Mathews (1948) responded to Woodcock's question, having re-
ported that on January 6, 1948, in 55°15' south latitude and 39°05' east
longitude, he observed such swimming by dolphins which he explains by the
fact that the frequency of the movements of the tail during locomotion
are very great and the churning on the surface of the water prevents ac-
curate observation. Now however, after Woodcock's observation, this ex-

planation in his opinion becomes superfluous.
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It seems to me that the observations of these authors can be ex-
plained by some sort of optical illusion for it is impossible to assume
that an animal can travel in the water without applying any muscular ef-
fort, especially if one recalls J. Gray's (1936) calculations according
to which the wqu performed by the dolphin during locomotion at & speed
of 10 m/sec is seven times greéter than the work of the muscles of ter-
restial mammals travelling at the same speed.,

Turning to the sense organs in the dolphin, one should first of all
note the absence of olfaction. While in the baleen whales Klkenthal (1889)
and Weber (.1928) still found vestiges of olfactory organs, in the toothed:
cetaceans, according to the data of Klikenthal (1889), Abel (1928), Weber
(1928), Mal'm (1933) and Sleptsov (1938), the olfactory organs are lost
completely. Mal'm (1938) also points to the absence of taste bulbs in
the Black Sea common dolphin as well.

Vision in the dolphins is developed to a considerable degree. The
anatomy of their eyes was studied in considerable detail by 0. Pltter
(1902), therefore we are referring those interested in the subject to the
above work.,

Incidentally, O. V. Lindholm (1888) had already written about the
fact that whales can see for 18 sazen. Kellog (1928) restricts the range
of vision in whales to 20 meters. He considers that due to the spherical
shape of the crystalline lens and the reduction in the ciliary muscles,
accomodation is absent in the Cetacea and that the animals cannot see
while out of the water. Photographs by McBride (1940)‘on which it is il-
lustrated how in the Florida Oceanarium dolphins Jjump out of the water

and take a fish off of a board out in the open, attest to the inaccuracy
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of such a conelusion., In photographs on the training of bottlenoses in
the same oceanarium presented by Dillin (1952), it is clearly visible how
the animal, jumping out of the water to a height almost equalling its body
length, takes an object which is out of the water into its mouth (see Fig.
22). |

It is completely incomprehensible as to what led the foreign authors
(Plitter, 1902; Kellog, 1928; Howell, 1930) to the conclusion regarding the
complete immobility or very little mobility of the eyelids in the Cetacea.
I.personally had the occasion many times to observe the reaction of the eye-
lids in the dolphins to a finger as it approached the eye.

In animals which have been out of the water for a long time, a sec-
retion 1is discharged from the corners of the eyes which the fishermen
usually take for tears. However, the cetaceans have no lachrymal glands.
This secretion is apparently the product of the activity of the Harderian
gland, enlarged in cetaceans and evidehtly serves as a means of protecting
the eyeball from adverse and constant action of salty sea water on it.
Kellog (1928) notes that in cetaceans that dive to great depths, the cor- *109
nea is developed to a relatively greater degree which impaits greater "il-
luminating power" to the eye. |

In the considerable layer of connective and vascular tissue surround-
ing the eyeball and optic nerve of cetaceans, Freund (1932) sees an adapta-
tion to changes in pressure on thé eyes by the external environment.

Hearing in dolphins, without doubt, is the most highly developed
sense. However, it should be noted that here, the medium of habitiation of
the animals itself contributes to better propagation‘of sound than that

which occuxs in the atmosphere. In connection with this, the fisher-
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men on the Black Sea have a unique practice called a "telephone”. When

it becomes necessary to change the direction of the course of a school,

one of the fishermen, from a boat heading in the same direction as the
school, takes two rocks and lowering them into the water, strikes the
rocks together. I have on many occasions observed how a school of dol-
phin proceeding at a considerable distance and with great speed, will
instantaneously, as though on command, swerve away from such a "telephone,”

It is interesting that Th. Beale (1839) had already noted that sperm
whale hear each other from a distance of about 7 miles, and Lindholm
{1888) maintains that the bowhead whale hears the slightest noise pro-
duced in’ the water at a distance of a mile away from it.

One should also relegate to the area of auditory reactions the indi-
cations of C,; Townsend (1916) and 0. St (1916) on the New York aguarium
and McBride on the Florida oceanarium who indicate that a bottle-nose
will not react to a fish lying on the bottom but quickly lunges to-
ward a fish throim into the water. '

It should be noted that with such a development of auditory pew=
ception in the dolphin, as in all cetaceans, the pinna is completely
ldcking. The external auditory meatus, preserved only in the toothed
cetaceans, is so small in our Black Sea dolphins, for example, that a
match stick passes through it with difficulty, and that to find it on
the body of an animal is no easy task. Thus the opinion established in
literature that the transmission of sound is accomplished mainly by means
of vibrations of the cranial bones is evidently correct.

Almost all of the cetaceans are gregarious animals and keep to

schools which at times form huge concentrations. In connection with this,
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the signal system of the animals is of great interest. The most compiete
analysis of this subject belongs to Tomilin (1947, 1947b, 1954a) accord-

ing to whose data the dolphins actually emit Sounds resembling a squeak

and at times a creak, These sounds are emitted by the blowhole, not un- %110
like the way a person whistles, i. e. forcing air through a slit of the

valve which closes the blowhole. My»observations on the Black Sea can

only corroborate Tomilin's data.

While on land the dolphins squeak very rarely. The young indivi-
duals squeak more often. However, when I dived down to where the seine
net was already closed and where the dolphin tangled in the net were,
their unique squealing could be heard continuousiy. Thus, Tomilin (1947,
1954&) was apparently correct when he writes tbat the bubbles of air in
the water byywhich, as R.- Collet (1886) points out, it is possible to
track the underwater course of whales, are the result of the animals'
signals in the water. Consequently, A. Ingebrigtsen's (1929) explana-
tion, in accordance with which these bubbles are released by the whales
for flushing out crustaceans, has to be acknowledged as inaccurate. Ap-
parently, Devedzhan (1926) and Mal'm (1938) were also mistaken when they
took these bubbles for gases issuing out of the rectum of the Black Sea
dolphin.

There is a large amount of material regarding the sounds emitted
by cetaceans while out of the water. Some authors indicate that these
are "brassy-metallic sounds, others compare them to the sounds of musi-
cal instruments or soft whistles. It is precisely such sounds emitted by
baleen whales that Beddard (1900), Kurakami (1930), Mathews (1938) and

others write about. V. Skoresbi (1825) and also Gray (1886), S. Maximov
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(1871), van-Beneden (1888), K. Ditmar (1901), B. Racovitza (1903), J.
Millais (1906), J. Liouville (1913), G. Miller (1930), N. Nielsen and
M. Degerb8ll (1930), H. Hale (1939), and others had already written on
the sounds emitted by toothed cetaceans. Our own well-known traveller -
of the Far Rast, V. K. Arsen'ev (1925) writes the following in this re-
gard: "The cry emitted by the beluga resembles a short muffled lowing.
The fishery manager I. F. Solovei, recounts how one day in the summer of
1920, a beluga was caught in the Taui River whilch the workers tied by the
tail and set loose in the water. It moaned all night and that moaning
of the beluga's was audible on the shore despite the fact that a breeze
was blowing from the shore into the sea” (p. 106-107). McBride (1940),
on the basis of observations in the Florida oceanarium, writes about the
exchange of whistled signals between alarmed bottienoses.

It is no coincidence that I presented such a large amount of litera-
ture since many Zoologists even up until the present time do not believe
in the reality of the existence of sound signals in the cetaceans in view
of the fact that these animals have no vocal chords., Nevertheless, ceta- ¥111
aceans do emit sounds, and their organ for producing sound signals 1is
the blowhole. One can hope that with the technology that exists today
when there is the possibility of listening to and even recording the
sounds, the issue of sound signals in the éetaceans will receive more tho-
rough analysis.

Tomilin (1935, 1947), basing himself the possibilities offered by
the above, considers it possible {0 employ a calling device during the
commercial fishing of cetaceans. In éonnection with this, he makes ref-

erence to P. Porfir'ev et al. (1904), who indicates that the Turks call
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the dolphins by whistling to within shooting distance of the felucca.
However, I can only certify that I did not have the occassion to obsérvé
anything of the kind, although in 1935 I sailed with Turkish fishermen
throughout an entire season in the region of Batumi (S. E. Kleinenberg,
1941).

An interesting feature observed in the behaviour of dolphins is their
following of vessels, at times for very long periods of time. This fea-
ture is apparently characteristic of many cetaceans. Andrews (1916),
for example, describes the tailing of a vessel by a blue whale over a
period of 24 days. A. Rodler (1902) also describes prolonged following
of vessels by whales. Skoresbi (1885) noted this feature inlnarwhals;

C. Scammon (1874), Millais (1906) in blue whales; H. Mosley (1892), Ra-
covitza (1903), Allen (1916) in humpback whales; Gray (1882), D. Lillie
(1915) and Miller (1918) in bottle-nose whales and dolphins. All of this
material, together with personal original observations was correlated by
Tomilin (1937, 1947), who assumes that this phenomenon in cetaceans can
be explained as an instinct for following a body swimming in the water

s0 necessary for young animals still feeding on milk and who must always
follow the mother. "However, another hypothesis extant in the literature:
namely, that in this case the animals are attracted to the food which is
scared up in the water by the propeller of the ship, is also entirely
possible. In the Black Sea dolphins, at least in the common dolphin, such
following of vessels is a common phenomenon. I think that it is a result
of pursuit after food.

Yet another quite characteristic feature in the behavior of the Black

Sea dolphins is their leaping out of the water. Sometimes these leaps
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during rapid motion are followed by a whole series of leaps, one after
another. The fishermen in such cases say that "the dolphins are play-
ing," considering that these "games" of the dolphins always occur before
a gale. In 1946 in the Anapa region, I repeatedly had occasion to become
convinced of the accuracy of these observations..It is interesting that
Pallas (1811) had already written in this regard that the appearance of
dolphin in the open sea heralded an approaching storm (v. I, p. 284).

This feature is peculiar not only to the dolphin but to all of the
other cetaceans, regarding which Scammon (1896) and M. Vasil'ev (1891),
and many others had already written. This material was also correlated
by Tomilin (1937, 1947). The reasons for this peculiarity in the beha-
vior of cetaceans are still not clear even until the present time. In
the literature, the most diverse explanations are given to this phenome-
non. Thus, for example, F. Fabricius (1870), G. Guldberg (1887) and
Beddard (1900), consider that the whales leap in order to free themsel-
ves from external parasites. Howe#er, this opinion cannot be consider-
ed well-founded since leaps are observed in the Black Sea dolphin as well
which are free of external parasites.

Racovitza (1903) explains the leaps of whales as an instinctive
need for the animals to stretch and Zenkovich (1936), thinks that they
take these leaps for the purpose of stunning fish. However, these points
of view are also not corroborated by facts: the Black Sea common dolphin,
for example, makes these leaps always when in motion, not feeding at all
during that time. I will not attempt to explain this phenomenon.

Despite the presence of vast amounts of literature containing a col-

losal amount of the most diverse biological observations of cetaceans,

*112
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observations on sleep in these animals in natural conditions are exireme-
1y few. This was noted at one time by V. G. Heptner (1930) as it applies
to the beluga. Apparently this is why Racovitza (1903), Miller (1906) and
some others came to the conclusion that whales do not sleep at all. R.
Collet (1886), G. Buchet (1895) and certain others consider that whales
sleep under water lying on the bottom, and Vasil'ev (1891) thinks that
whales are able to lie on the bottom for a long time and sleep, sometimes
retreating even under the ice.

For a number of years while sailing!'continuously along with the dol-
phin in the eastern region of the Black Sea (from Batumi to Yalta), I
did not once observe sleeping dolphins, However, acéording to one of the
most experienced brigade foremen, A, P, Pritula, he had occasion once to
observe, usually around 11:00 - 12:00 in the morning, completely still
bottlenoses sleeping in the uppermost layer of water. This observation
of Pritula's fully agrees with Q. Olsen's (1913) and Gray's (1927) encoun-
ters of sleeping whales. Finally, according to McBride's observations in
the Florida Oceanarium (1940), cetaceans sleep in the uppermost layer of
water at night as well as during the daytime. The author presents a pho-
tograph of a sleeping dolphin.

In conclusion to this section, we will dwell on the ecological clas-  *113
sification of the Cetacea.

The first attempt in this direction was made by D. Eschricht (1849),
establishing within the Cetacea ichthyophagi, planktophagi, sarcophagi,
and teuthophagi. Racovitza (1930) added phytophagi to these four types.
Such a division according to food composition is of couse sketchy. In

the final analysis it led Liouville (1913), for example, to a point where
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he had falling under one type of ichthyophagi:all of the dolphins, inclu-
éing the sei whale and the finback whale in which fish is by no means the
Principal food. Moreover, I will note that if such a division were to be
accepted, then all of our Black Sea dolphin would be combined into a sin-
gle type whereas they differ sharply from one another according to their
feeding nature.

A more detalled similar classification was developed by Tomilin
(1947, 1954), dividing the Cetacea into two adaptational types: the fil-
terers and the prehensors. The first type corresponds to the baleen or
whalebone whales, while the second - to the toothed cetaceans. Within
the first type the author establishes three adaptational forms - ﬂ;gig:

planktophagl, macroplanktophagi or planktoichthyophagi, or benthophagi;

withintbhe second - seven adaptational forms: ichthyophagi, benthoichthyo-

Phagi, teuthophagi, sarcopbagi, the fluvial benthoichthyophagi, fluvial

benthophagi and phytophagi.

Our Black Sea dolphins, in accordance with this classification are
combined into two adaptational forms: the common dolphin belongs to the
ichthyophagi and the bottlenose and the harbour porpoise - to the bentho-

ichthyophagi. Such a division more accurately reflects the true position,

a fact that will become apparent from the following section of this chap-

ter.,

Trans. note:s I have underlined many of these forms, transliterated di-
rectly from the Russlian, which I assume must exist for the purpose of dif-
ferentiating the various forms according to their nature of feeding, but
which I had difficulty in confirming in Websters, for example. In any case,
the terms themselves I think are self-explanatory and need no further ex-
planation.




172

1

2. NUTRITION' AND FATNESS® IN THE DOLPHINS

A review of the biology of the dolphins under discussion begins with
nutrition not as a conicidence. Having paramount significance for the a-
nimal itself, nutrition at the same time determines the basic, fundamen-
tal associations with the surrounding environment. It can be said that
nutrition of any‘aquatic animal determines its role and significance in
the life of the water body it inhabits. Finally, the quantity of the
food base determines theilr distribution and migrations. Consequently,
the study of the nutrition in the economically valuable animals also has
an applied significance, inasmuch as a rationally organized industry can-
not be conducted blindly, i.e. without the knowledgé:of the distribution
and migrations of the animals. It is not coincidental that the study of
nutrition remained as an independent topic in the program of activities
of the VNIRO expedition which was discussed in'the introduction. *114

We will begin the refiew of nutrition just as the other aspects of
the blolegy of the Black Sea dolphin with the most numerous, principal
commercial species; namelf, the dommon dolphin.

Literary data, even the most recent, on the nutrition of this dolphin

1Trans. note: It is always difficult to translate the Russian term

itanie as a simple concept such as "feeding" for example. Ricker (p.
181) perhaps gives the best definition of this term when he says that
this term seems to convey the ideas of "food", "feeding”-and "nutrition"
simultaneously. The term "nutrition” seems to be used more frequently
in translations of Russian material when_pitanie is not used in the ob-
vious sense of Yactive feeding”.

2Prans. note: I considered using Ricker's (p. 262) definition "condition"
for "upitannost"” however, firstly - the term only applies to fish, i.e.
"(a measure of fatness and fullness of a fish)"., Secondly, since the
author himself qualifies the term upitannost' as it applies to the dolr
phin later on and according to which this term seems to have a narrower
meaning; namely, only the amount of subcutaneous fat layer, disregarding
the general fatness of the entire organism, I have decided to use the
term "fatness” here to refer to upitannost'.
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outside of the Black Sea are astonishing in their scantiness and their
much too general nature. Thus, Freund (1932) and Henntschel (1937) indi-
cate that in the Atlantic Ocean it feeds on fish and cephalopods. F..
Fraser and T. Norman (1937) note this dolphin as a typical ichthyophage.
Moreover, itwas still Lesson (1828) who had found flyingfish and octopus
in the stomachs of the common dolphin inhabiting the Atlantic Ocean. P.
van~-Beneden (1889) pointed out that this QOlphin feeds on small fish and
that near the coast of Brittany it can be seen regularly pursuing schools
of sardines.

In the North Sea, the common dolphin, judging by the information re-
ported by V. Haake (1902), feeds primarily on shad.

There are some data regarding the nutrition of this dolphin near the
coasts of Australia and Tasmania. Thus J. Pearson (1936) mentions in pas-
sing that he had the occassion of discovering up to 15,000 fish otoliths
in the stomach of one dolphin, Unfortunately, the author does not indi-
cate precisely what kind. H. Scott and K. Lord (1921) report that in the
stomachs of adult dolphin, they discovered large numbers of corneous jaw-
bones of cuttlefish, and in the immature individuals - spines of Spantan-
gus. This confirmation is the sole indication regarding the feeding of
the common dolphin on echinoderms.

Data on nutrition of the common dolphin in the Mediterranean occur
in P, Fischer (1881) who notes that he found many small cavalla in its
stomachs.

R. Legendre (1926) points out that in the stomach of a dolphin caught
in 1926 near the Spanish coast, 15, 190 otoliths, belonging mostly to

Scopelus were discovered. The author personally discovered a hundred
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cephalopod rostrums and also undigested squid in the stomach of a dol-
phin in 1925, The latter discoveries led Letendre to the conclusion that
this dolphin feeds on non-commercial fishes.

Information to the contrary indicating the feeding of the common dol~
phin on just commercial fish in the Mediterranean Sea is reported by G.
Police (1934). Describing the use of this dolphin during fishing acti-
vities in the Gulf of Naples, Police points out that the basis for this
is the fact that anchovy and sardines during the winter season. descend
to the bottom, or at least to a depth inaccessible to the fishermen. The .*¥115
fishermen then, having sailed out to begin the catch, search the sea for
dolphins and having noted them, follow them until the animals begin to
make deep dives thereby flushing out the fish to the surface of the water.
The fishermen then sail up to-the spot where the fish had surfaced and in
peaceful co-operation with the dolphins catch the fish with nets, catch-
ing in this way 13-14, even 15vquintals ( a quintal is equal to 105 kg).

Describing similar fishing activitlies on the basis of personal par-
ticipation, the author points out that the anchovy and the sardines are
caught in such a manner usually in the winter season while mackerel are
caught during the summer. Besides these fish, according to Police (l932),
herring and sometimes even mullet are caught in the same manner. As a re-
sult, the dolphin in the Mediterranean Sea feeds on all of the fish men-
tioned here.

The basic data on nutrition in the common dolphiﬁ outside of the
Black Sea is limited to this, proper.

There are indications in N. Ya. Danilevskii (1871) on the nature of
feeding of this dolphin in the Black Sea who writes that the! dolphin pur-

sue schools of anchovy. I. Arnold (1896), Silant'ev (1903), Dinnik (1910),
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A. S. Kravchenko (1932) and others, indicate the same thing.

Mal'm (1932, 1933) indicates a greater diversity in the food of this
dolphin, naming anchovy, the "tygl'ka"l, shad, mackerel and crustaceans.
The author does not present the Latin names therefore it is impossible
to understand which "tyul'ka" exactly he is talking about. It is possible
that after the example of the fishermen, he calls a sprat a "tyul'ka".

Later, Mal'm (1933a) also includes blennies, wrasse and shrimp in
the food of the common dolphin.

We will not dwell here on information in the form of a diary re-
ported by N, Dudin (1930), P. Igorev (1931) and certain others that are
extremely confusing and therefore absolutely unreliable.

Thus, judging by the literary data, a rather considerable diversity
in the food of the common dolphin can be considered as established. As
we can see, pelagic fish are of primary importance in the nutrition of
the animal bBoth in the Black Sea and in other basins, the majority of au-
thors considering the anchovy as the basic food in the nutrition of the
dolphin in the Black Sea.

Participation in the Black Sea VNIRO expedition enabled me to have
at my disposal a relatively large amount of material on the nutrition of
the Black Sea common dolphin collected in various loeations during a two
year period. This material, as I have already indicated (S.E. Kleinen-
berg, 1936, 1937, 1940), restricts the food of the common dolphin to the *116
following species:

anchovy - Engraulis enchrasicolus L.;

2

pelagic pipefish -~ Syngnathidae

1Txans. note: According to Ricker, tyul'ka can be the Azov tyul'ka (Clu-

peonella delicatula delicatula); the "Kuchurgan tyul'ka" (C. delicatula
cultriventris) or the Mediterranean sprat (g.gprattus phalericus).

2 The family is given for this item since it is not always possible to
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 sprat - Sprattus sprattus phalericus (Risso);

haddock - Odontogadus merlangus euxinus (Nordm.);

cavalla - Trachurus trachurus (L.);

surmullet - Mullus barbatus ponticus Essipov;

bluefish - Pomatomus saltatrix (L.);

and of the crustaceans - the marine cockroach - Idothea algirica

Lucas.

I pe&sonally did not come across once the mullet, mackerel, blenny
and wrasse indicated in the literature. Once a shad - Caspilosa sp. (?) -
was discovered, however I am not including it in the food since isolated
finds in the stomachs of the dolphin of one or another organism do not
as yet provide a basis for speaking of them as components, the more so
considering that objects clearly inedible are of'ten discovered in the stom-
achs of the dolphin: coal slag, pleces of wood, bird feathers, cherry pits,
the remains of the paper bag in which they were discarded into the sea etc.
Once in the Yalta region, even a small bouquet of roses was discovered in
the stomach of a dolphin.

All of this indicates that in the feeding of the dolphin, visual
perception is of primary importance.

Besides the enumerated fobd objects, the following molluscs were on

occasion discovered in the stomachs of dolphins: Nassa reticulata L., Mactra

subtruncata Da-Costa, Coliptra hinesis L., Guoldia minima Montagu, Venus gal-

lina L., Modiola adriatica Lamarck, Mxtilastef sp:? Fellina fabula Granovius.

Are they considered part of the food?

I came across molluses in both the beluga (1932) as well as in the

determine the species from the remains in the stomachs of dolphins. Never-
theless, on the basis of certain data it can be corroborated that the dol-
phin feeds on Syngnathus schmidtl Popov and Syphonostomus typhle L.
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Black Sea bottlenose (1936, 1938). Nevertheless, I do not think that
they are the food of these dolphins, and thelr presence in the stomachs
is explained by the benthonic nature of feeding in the animals. The mol-
luscs are snatched up apparently together with the benthonic food, or el-
se they enter the stomach via the fish who feed on these molluscs and who
in turn are the food of the dolphin. The common dolphin, on the other
hand, feeds mainly on pelagic forms and the presence of molluscs in its
stomach coincides with the presence there of only anchovy.

Also the fact that molluscs occur in the stomachs of the common dol-
phin always with complete, unopened shells and generally in insignificant
numbers, is an indication that molluscs are an incidental component of
the stomach contents. On the other hand, a definite timing in the finds
of molluscs in the stomachs of dolphins is observed. Thus, in all of the
localities, the molluscs were discovered in March and in April.

Proceeding from the fact that the occurring specles of molluscs are
characteristic of sandy bottoms, and the fact that they are discovered
during a specific period of time - in the spring - i.e. exacfly during
the time when the anchovy approach the shores and sometimes descend to
the bottom, it is possible to assume that the dolphins snatch up the mol-
luscs together with the anchovy. There are quite specific seasonal chan-
ges in the feeding habits of the common dolphin. Thus, in the winter,
the basic, and in essence, the only food of the dolphins, especially near
the southern Caucasian coastline, is the anchovy. During the summer, the
food becomes more diverse, at least in the littoral zone. We will corro-

borate the above with Tables 15 and 16,

*117
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Table 15

Food of the common dolphin during the winter-spring period. The number
of food objects (in %) discovered in the stomachs of the animals based
on the data of the years 1933-1934.

Mutanue GedoGoukH B 3UMHE-BECEHHCE BpeMsl. KOJHUECTRO 00hLEKTOB
nuranust (B %), OGHAPYMEHHWX B SKEJYAKAX SKHBOTHBIN, [0 JAHHLM

19321634 rr. .
1 Tyt susapn Deppadib Mapr Aupean Mailt
7 o, & Qa a., a
Baryai Xanca—100 | Xamea—100 | Xamca—100 | Xanea—98 | Xavea -- 47
b
bl otest- 2 | Haoress -0
a v o] I3
& [lonni Nanea- 100 @Xamea—-98  #Xanea 100 - -
Aou bldnoren—2
& Hopopoc-  [@Xamca—78  @Xanca—50 @Xamca—A0 aX amea-—38
cuilek  |elinpor—22 |&llinpor——25 |elllnpor—12 [BlLinpor—1
Alle. nrapi—|  dlle. d Ilea.
25 nras—4a4 HEALI—59
Mnores—2  brores—1
ellnknra-~2  Rlhimna—1
1o §lara — — aXnca—100 iOXnmcn-—lOO —

Key to Table 15:

1. Localities 2) January 3) February #4) March 5) April 6) May

7) Batumi 8) Novii Afon 9) Novorossiisk 10) Yalta

a) Anchovy b) Idothea c) Sprat d) Pelagic pipefish e) Haddock

The data presented inthe Tdbles characterizes the food of the
common dolphin in the littoral zone where it was caught commercially in
the years 1933 and 1934 not more than 10 miles offshore. According
to Tsalkin's data (1938a), in the open sea during the summer, this dol-
phin feeds almost exclusively on sprat which amounts to 96% and even 98%
of the contents of the stomachs.

Our material for the summer months of the years 1946 and 1948 col-

lected from littoral catches, in general corroborate the data in Table 16.
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On the other hand, while cdnducting commercial operations far from the

southern Crimean and northern Caucasian coastlines, mainly sprat was found %118
in the stomachs of the dolphins which in June and July, as a rule, compri-

ses 94-96% of the stomach contents. Freiman (1950) presents the same

figure (96%) for sprat during the summer season.

TABLE 16

Food of the common dolphin during the summer-fall period. Number of food
objects (in %) discovered in the stomachs of the animals based on the data

for the years 1933-1034."

u

Tabauya 16

Thrrame Gegobounu v JicTue-occHuee npems. KonuyecTs o 08bLeHTOB
uirranng (n Y)), o0uApYMEHHBIX B EJYAKAX MWHBOTHHIX, IO AAHHBIM
1933—1934 rr.?

[~ -l
s
Hvaent Ihonn 3 Fhoa 4/\1;1")'0'1' 3 Cenradph 6 OkTabpn
- |
a
Z Hovoboe- - Tlea, Q-Hc:nz o [les. @ Jlcn. q Ilex.
cuites 0 neanl—98 | rasl—38 1rdis —86 uras—~_85 HTJTIBbI—45
bNavea —2  [bXasea—32 [BXamca—7  pXamca—13 |bXamca—44

IR asTlen
Hran—70
bXavea—38
eillnpor—13
allioren—4
Muxtig-—3
£y dapn—2

e Hiupor—26

H,Craspi-

na—3
el Tixma—1

adqlexa,
uran-—37
bXamca—32
elllnpor—12
qnoren—9
el Tnxia—-9
I lybapn—1

ACranpu-
na—a
LIy paps—3»

o [lea.
Hras—57
bXamca—32
¢ lLlpor—06
QHnorea—3
elluia—2

Mukina—1
LTy paph—1

allen.
uris—90
elllnpor—9
glnoren—1

cllinpor—-10
ellukma—1

aJles.

urint—383
glnores—1
Fﬂnmua—s
hbBapaGy-

ast—-0

U Barynn o Hgnbn‘i Adon He Bxaoueris! B Taba, 16 3a oTcyTcTBHeM MaTe-
Pl 13 9TUx paiionos, n0o nmpomuices y 1oxuoro nobGepeixns [KaBxasa ocy-
HICCTIVBLICS RCCIta TOABKO 31IMOIfT 11 BecHofl,

Key to Table 16:

1. Localties 2. June 3. July 4. August 5. September 6. October

7. Novorossiisk 8. Yalta a) Pelagian pipefish D) Anchovy c) Sprat
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d) cavalla e) Haddock f) Bluefish g) Idothea h) Surmullet

1Batumi and Novii Afon are not included in Table 16 due to the absence of

material from these regions because the commercial operations are al-
ways carried out only in the winter and spring.

Thus, correlating these data, it can be considered that the principal
food of the common dolphin in the Black Sea is the anchovy, pelagic pipe-
fish and sprat, and that in the nutrition of the animals there are defi-
nite seasonal changes determined of course, not by the'sélective capabi-
lities of the dolphin, but by the migrations and concentrations of the

food stocks themselves.

Owing to the morks of Puzanov (1923, 1936), A. I. Aleksandrov (1927)

and Maiorova (1950) and others, it is well-known that the Black Sea an-

chovy spawns during the warm periods of the year and is dispersed at that

time. In the fall their concentrations begin in the regions of Batumi,

Poti, and Balaclava where, forming dense concentrations, they remain all
winter. The Azov anchovy, alge concentrating into large aggregations,

leave the Azov Sea in the fall and over winter along the Caucasian coast-

line of the Black Sea, not coming down any farther south than Sukhumi, *¥119
according to S, M. Malyatskii (1949). In the spring they return to the

Azov Sea where they spawn.

The sprat, in contrast to the anchovy, spawns all winter beginﬁing
in the fall. During this time the little fish remain dispersed through-
out the entire pelagial zone of the Black Sea. In the summer, during the
growing period, the sprat forms concentrations in the open sea.

Thus, it is precisely this fact which explains the seasonal changes
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in the principal food of the dolphin. In the winter, it is the stocks

of anchovy and during the summer - the sprat. It appears that Freiman
(1950) is undoubtedly correct when he explains the seasonal changes in -
the distribution of the dolphin precisely by this fact.

In 1light of the above, the footnote to p. 80 of Freiman's work (1950)
is very surprising in which it is indicated that "the Black Sea expedition
did not observe any concentrations of sprat in the Black Sea during the
summer. There are no indications to this effect even in the literature".

While the first part of the footnote indicates only the incomplete-
ness of the data of the expedition, the second part is astonishing. One
can presenﬁ a large list of works, including that of the editor of Frei-
man's work himself, where it is indicated that the sprat forms concentra-
tions in the Black Sea during the summer. Finally, in the last report
(1949) on the commercial fishes published by VNIRO (I.I. Kazanov - au-
thor), the following is written regarding the sprat: "Marine pelagic
schooled (emphasis my own - S.K.) fish. Among the Black Sea fishes, com-
paratively cold-loving...Commercial activitiess importance at the present
time not very great due to the fact that the raw material is insufficient-
1y utilized" (pp. 140-141).

It is evident from the presented data on the food of the common dol-
phin that it feeds on relatively small representatives of the pelagic fau-
na. Thus, one can summarize those major requirements which the principal
food of the common dolphin must meet. These ares

1) pelagic way of life;

2) relatively small size of the individuals;

3) the formation of populations of dense concentrations.

While studying the nutrition of the Black Sea dolphin, I ran into
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the same phenomenon which I had noted earlier with respect to the beluga
(1932); namely, the very large number of absolutely empty stomachs. This
fact is noted by all of the authors who had the occasion to dlssect the
stomachs of small cetaceans. |

Silant'ev (1903), Mal'm (1932), D. Gudger (1935), explain this fact
by the exceptionally rapid digestion of the food. However, thls version
was not confirmed by direct experience, a fact that I have already men-
tioned (1936, 1940).

As it applies to the beluga, Arsen'ev (1939) explains this by the *120
fact that it feeds only on aggregated fish and, that as a result, in the
animals caught at times other than during the feeding period, a large
number of empty stomachs are always observed.

Finally, this 1s explained by the wide prevalence of regurgitation
of food during the catching operations which resulits in a large number
of empty stomachs. Nevertheless, we succeeded in establishing some fluc-
tuations in the number of empty stomachs which allow these fluctuations
to be used as a certain index in the nature of feeding in the animals.

Data for the year 1935 in the Batumi region (Fig. 26) quite definite-
1y shows an inverse relationship between the shape of the curve reflect-
ing the number of stomachs containing anchovy and the number of empty
stomachs. During the latter half of May, the anchovy disappeared com-
pletely and the number of empty stomachs reached 100%. After this, the
commercial operations were discontinued due to the departure of the dol-
phin from this region. A similar relationship was observed by me in the
Yalta region.

We were unsuccessful in observing any qualitative or quantitative

fluctuations in the food during the various times of day (with the exzeption
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that during the moming catches the food was more diverse than in the

day catches), but the number of empty stomachs even here appeared as a

certain indicator.

. . . L 1
JAR N Bt 18§39 115 1531
Aerm Anpens M-
Moav. Apw. Mey

Pie. .26, CooTHOWCHIE  KOAHYCCTRA
WOIVARON, COACPKAIIX Xaymey (cmaom-
HASL ANUNAY, 1 KOMUMCCTBA TIVCTBIX Ke-
AVIROR (yUKTUPHAs #UHHSA) B palionc
Bavvuie ¢ denpans no maft 1934 .

Fig. 26, Ratio:of the number
of stomachs containing ancho-
vy (solid line) and the num-
ber of empty stomachs (dotted
line) in the Batumi region
from February to May, 1934.

As we can éee, the curves run al-
most parallel to each other from which we
can conclude that the fluctuations in the
number of empty stomachs during the vari-
ous months in the morning and day catches
are produced by the same causes. Still, . #121
the "day" curve is always higher than the
"morning"” curve.

If one were to select the days in
which both morning and day catches were
conducted and count the empty stomachs

(see Table 27), then having compared the

data of Fig. 27 and Table 17, it is easy to become convinced that the mor-

ning is, apparently, the time of more intensive "gorging” than during the

day.

The number of empty stomachs provides some material for opinions re-

garding the intensity of feeding by the various sex and age groups of a-

nimals.

Three age groups of males and females according to linear measurement.

(Table 18) can be established for the Black Sea common dolphin. Having

counted the empty stomachs in every one of these groups, we will obtain

a plcture represented in Fig. 28.
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Fig. 27. Intensity of feeding of the

dolphin during the various times of
day in the Yalta region (June - Au-
gust, 1934).

1) % of empty stomachs in morning
catches ,

2) % of empty stomachs in day cat-
ches.
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These data allow one to con-  *122
clude the followings

1) there are no sex differ-
ences in the intensity of feeding;

2) the young, sexually im-
mature animals feed less intensely
than the adult ones:

3) during the first half of
August, the sexually mature males
and females feed considerably more
intensely than the remaining age
groups.

As will be apparent fnom

later discussions, the height of

the mating season in the common dolphin is in July. During this time, the

animals feed very little and lose weight sharply. After the height of

the mating season, the emaciated sexually mature animals begin to feed

intensely which decreases the number of empty stomachs found in them durs

ing the first half of August.

Table 17

Number of empty stomachs (in %) in morning and day catches

TabGauya 17

Koauucerno nyctux meaynon (1 %) v yrpen-
HHX H JIHEBHLIX YJOBAX

X
1 Jlara e |3 e
0V L 5 S0
UNL L 80 96
2\ S L 71 97
MNT .o 67 71
NI a8 Sl
NI L 25 a7
LY .o 60 76
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Key to Table 17:

1) Date 2) Morning catches 3) Day Catches.

Table 18

Approximate lengths of the various age groups

TaG.auya 18

IlpumepHbie pasmepnl PasAMUHBLIX BOZPACTHHIX

rpynn

1. 1Toa Aanna (n en) 3 B;I"I')I:.‘l',(”';:"m
‘a Camit . . . . [ .
b Cayin | _J] 120150 Henoaonoapeas
A Camupt . ... L 131170 i g
b Cami . . . . . .| 451—160 J| Iepexousas
a Camunt . . . . .1 171—200 1ﬁ
bCavin . . ... .| 161—200 f]!Ion0BO3peaas

Key to Table 18:

1) Sex 2) Length (in cm) 3) Age group &) Males b) Females

c) Sexually immature d) Transitional e) Sexually mature.

Figure 28
Seasonal changes in the intensity of feeding of the various age and sex

groups of dolphins in the Yalta region (June to August, 1934).
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Key to Fig., 28:

1) Males with a length of 120-15- cm; la) Females with a length of 120-150
2) Males, 151-170 cm; 2a) Females, 151-160 cm; 3) Males, 171-200 cm;
3a) Females with a length of 161-200 cm.

Figures on the left and right - percent of empty stomachs.

Using this index, it is possible to trace the influence of the bio-

logical condition of the females on the intensity of feeding.

Figure 29
Intensity of feeding in female dolphin in the Yalta region (June-August,

1934) in relation to their biological condition.
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Key to Fig. 29:

1. Barren females 2. pregnant females 3. suckling females

Figures on the left - percentage of empty stomachs

From Fig. 29, onswhich the number of empty stomachs in barren,
pregnant and lactating females is shown, it Is quite distinctly evident

that in barren and lactating females this number is always the same while

cmg
|
|
\
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in the pregnant ones, it is invariably greater. Consequently, pregnant
females do not feéd as intensely as the lactating and barren females who
feed with equal intensity.

This is explained by the fact that on Fig. 29 only the summer months
are presented corresponding to the last stage of pregnancy. During this
time, the pregnant females are considerably heavier and consequently less
mobile than the barren and suckling females. The intensity of feeding of
a dolphin, on the other hand, due to its pelagic character, is determined
to a greater degree by the maneuverability of the animal.

Concluding the review on nutrition in the common dolphin and turning
to an examination of nqtrition in the remaining Black Sea dolphin, one
should mention first of all the considerably smaller amount of material
on the nutrition of these dolphin in comparison with that on the'common
dolphin.

Data by foreign authors on nutrition of the harbour porpolse, Jjust
as on the common dolphin, are general and incomplete. The majority of
authors consider the principal food of this dolphin to be the shad and
mackerel; some add sardine, sprat and also crustaceans and molluscs. Mil-
lais (1906) supplements this list with trout, eel and cod, and Freund .
(1932); with crustaceans (Decapoda) and cephalopod molluscs (Cephalopoda).
Eschrict (1849) found marine algae in the stomachs of harbour porpoises
as well.

Birulya (1933, 1934) points out that in the Barents Sea this dol-
phin feeds on herring, capelin sand lance, and in the White Sea on Eligi-
nus navagg.i Chapskii (1941) names the same fish for the Murman Coast,

considering it possible to add molluscs and crustaceans to the list.

Trans. note: - Since the author fails to give the Latin name I have gone
by Ricker who gives "any species of Eleginus”for navaga (p. 151).

%123




188

. : In the Black Sea, according to Meier's data (1794), the porpoise
feeds on mackerel.

In subsequent works by Danilevskii (1871), Silant'ev (1903), Dinnik
(1910), Puzanov (1923, 1936); Mal'm (1932, 1933) and Kravchenko (1932),
the principal and only food of this dolphin is indicated as anchovy.

In March and April of 1934 intthe Batumi region, analyzing the.con-
tents of 21 stomachs of this dolphin, I reckoned that all of that material
constituted the remains of only anchovy. Taking>into consideration these
data, and the data from the literature, I came to an incorrect conclusion
regarding the pelagic nature of feeding in this dolphin (S. E. Kleinen-
berg, 1936).

The inaccuracy of the position expressed by me was demonstrated by  ¥124

. Tsalkin (191440). He dissected about 4000 specimens of the harbour porpoise
mainly in the Sea of Azov and the Kerch Strait. On the basis of this ex-
tremely reliable material, Tsalkin (1940, p. 162) gives the following
list of food objec’cs:2

"

'monkey goby' - Gobius melanostomus Pall,

rotan goby - G. Xotan Nordm.
Mushroom goby - G. cephalarges Pall.
syrnam goby - G. syrham Nordm.

‘toad goby - Mesogobius batrachocephalug Pall,

Black Sea flounder - Pleuronectes flesus luscus Pall.

Black Sea sole - Solea nasuta Pall.

2Tra.ns. note: Since the author provides the Latin names, I have again
gone according to Ricker and given as close a common name as possible

. for the above fish., Even in Ricker, the Latin names provided by the auth-
or and those given by Ricker in many instances do not match up.
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Black Sea anchovy - Engraulis enscrasicholus L.

Sand smelt - Atherina pontica Eichwald

Pike-perch - Lucioperca lucioperca L.

Bream ~ Abramis brama L.

Mullet -~ Mugil auratus Risso.

Black Sea whiting ~ Gadus euxinus Nordm.

Shad ~ Caspialosa sp.?"

Besides the indicated fishes, Tsalkin also found four species of
crustaceans, eight species of molluscs and one specie of marine algae in
the stomachs of this dolphin. The latter occurred only in a negligible
number of individuals. "Thus,” writes Tsaikin (1940), "not only the bas-
ic, but almost ekclusive food of the harbour porpoise in the Azov and
Black Seas are various species of fish” (p. 163). In other words, this
means that implied here is a basteally benthonic nature of feeding in this
dolphin.

The quantitive character of nutrition showed that of the enumerated
fishes, the principal food of the harbour porpoise is the “monkey goby",
the rotan goby, anchovy and the sand smelt. The first two species are
the most important. The dolphin begins to feed on the anchovy and sand
smelt only intthe spring and in the fall, i.e. when these fish form large
concentrations. The rest of the time the dolphin feeds aslmost exclusive-
ly on goby.

Fifty stomachs of dolphin caught in the Anapa region in April of
1949 which I analyzed gave a picture similar to that obtained in Batumi
in 1949. All of the stomachs contained anchovy exclusively.

Summarizing the above, it can be noted that according to the materi-
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als from the years 1934 and 1949, one gets the impression that in the
Black Sea, the dolphin, forced to change its usual benthonic nature of
Teeding, changes to pelagic food.

If one takes into consideration the presence of great depths even in
the littoral zone of the Black Sea, and the fact that it is much more
difficult for the animals to acquire benthonic food here than in the sha-
low waters of the Sea of Azov, then it is entirely possibie to assume that
it is precisely these reasons which condition the change in the nature of
feeding in this dolphin in the Black Sea as compared with the Sea of Azov,

We will also mention yet another fact important for further exposi-
tion which consists in the fact that the objects of feeding in this dol=
phin are distributed mainly throughout the littoral zone.

There is even less information in the foreign literature regarding
the nutrition of the third of our dolphins -~ the bottlenose - outside of
the Black Sea. It is restricted to a laconic assertion by the majority
of authors that this animal feeds on fish. Fischer (1881) presents some-
wnat more detailed data who found fish bones and enéire eels and cuttle-
fish in the sfomachs of bottlenoses. P. van-Beneden:(1889) reports simi-
lar information. Scott and Lord (1920) give some data on the nutrition
of the bottlenose near the Australian and Tasmanian coasts, but without
any details. McBride (1940) notes that near the Florida coast, the favo-
rite food of this dolphin are mugiloid fishes.

Kravchenko (1932) studying nutrition in the bottlenose in the Black
Sea, wrote that it hunts schools of fish only at night. Mal'm (1932, 1933)
noted that its favorite food in the Black Sea is the Black Sea shad and

grey mullet.



191

A very insignificant amount of material collected in 1933 allowed
me to publish in 1936 only a list of food objects of the bottlenose. Ma-
terial from the years 1934 and 1937 gave more detailed information repor-
ted by me in 1938, As a supplement, I analyzed material from 50 animals
in 1948 in Yalta.

Summarizing all of this material, I obtained the following list of
food objects of the bottlenose:

Black Sea whiting - Odontogadus merlangus euxinus (Nordm.);

Flouder - _Bothus maeoticus Pall.;

Thornback ray - Raja clavata L.;

Croakers - Sciaena cirrhosa L.;

Scorpionfish - Scorpaena porcus L.;

Black Sea anchovy - Engraulis encrasicholus (L.);

Surmullet - Mullus barbatus ponticus Essipov;

Mullet - Mugll sp.7?;

Striped millet! - Mugil cephalus L.

Bonito - Sarda sarda (Bloch.).

Besides fish, shrimp (Crangon crangon L.) and marine cockreach (Idoth-

ea algirica Lucas) also occurred in.the stomachs of the bottlenose.
Often sand, pebbles and the following molluscs were discovered in
the stomachs of the bottlenose:

Nassa reticulata L., Cardium sp.?

Modlola phaseolina Phillipi, Syndesmya sp.?

Cardium simile Milaschewitsch, Mytilus sp.?

1The striped mullet was not disclosed in our material. It was included
in the list on the basis of data in the literature and corroborations
of commercial dolphin fishermen.

*¥126
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Judging by the presence of sand and pebbles in the stomachs of the
bottlenose, it can be assumed that the molluscs are seized by the dolphin
accidentally together with the soil during feeding on one or another bot-
tom object but that they do not themselves consitute the food of ..
the animals. It is entirely probable also that the marine cockroach as
well enters the stomach of the bottlenose accidentally together with the
gut of the fish it eats, but that it does not itself constitute the food
of the dolphin.

In any case, it is possible to definitely consider that this dolphin

as were the two preceding species, 1s a typical ichthyophage, as well.

Table 19

Nutrition of the bottlenose in the Yalta region
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Key to Table 19:

1) Month and Year 2) Number of analyzed stomachs 3) Number of food
objects (in %) 4) February 5) March 6) April 7) May 8) June 9) July
10) October

a) Black Sea whiting b) flounder c¢) Idothea d) anchovy e) croakers

f) thornback ray 'g) scorpionfish h) shrimp i) bonito ) grey mullet

k) surmullet

In order to form an opinion on the significance of the indicated
food objects of the bottlenose I present Table 19, from the data of~which
it is evident that in the stomachs of the dolphin, Black Sea whiting oc-
curs most often, followed by the flounder. The remaining fishes are of
secondary importance.

Despite the clear benthonic nature of the feeding of the bottle-

nose, it feeds intensely on anchovy alone during periods of concentra-

tions of this fish. This, in the spring of 1934, when large concentrations

of anchovy were observed in the region of the southern Crimean coast, only
anchovy were found in the stomachs of the bottlenose caught in the Yalta
region., It predominates in April as well. From May through October, the
fobd of the bottlenose was more diverse, but Black Sea whiting was of
major significance.

As a result, it can be concluded that the botilenose, similar to the
Azov dolphin, alters its usual benthonic character of feeding only with
the presence of dense concentrations of anchovy in the region of its
habitation. In other words, regardless of the nature of feeding of the

animals, anchovy, during the formation of its concentrations, is of para-

*127



194

mount importance in the nutrition of all three species of Black Sea dol-
phin, and in this way, determines the seasonal change in the food. Accor-
ding to a graphic description by Puzanov (1923), during the migration of
anchovy "countless schools of petrel (Puffinus) soared through the air
and the sea teemed with dolphins both local (Delphinus, less commonly
Tursiops) as well as the "Azov" (Phocaena) which always accompany the
anchovy” (p. 122).

Thus, in spite of the clearly benthonic nature of feeding,.in the
bottlenose, it can - while it is true that only for a certain period of
time during the year ~ nevertheless be included in the scheme of food re-
lationships of organisms in the Black Sea pelagial zone constructed by
V. N, Nikitin (1948).

-In contrast to the preceding dolphins, the bottlenose feeds not only
on small but large fishes as well. At times, the stomach was flat and
round resembling a plate. Upon dissection, intact, slightly digested
flounder and thornback ray were found in it. It is well-known that the
skin of the latter is equipped with relatively long, very sharp and cur-
ved spines (in some of the stomachs of bottlenose, up to 28 such spines
were found). The'skin of the flounder also bears spines; granted, not as
sharp and as long. How a bottlenose can swallow such objects without in-
Juring its mouth, throat and esophagus, is beyond comprehension.

There was an opinion circulated in the literature (Kravchenko, 1932;
Mal'm 1932, 1933) that the bottlenose feeds exclusively at night. The
fact that in a catch of bottlenose conducted on June 12, 1933 at 10:00

o'clock in the morning, in my presence, only slightly digested (i.e. just

recently consumed) food was found in the stomachs of the animals, was given
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as corrorboration for this artificial conclusion. It is only necessary ¥128
to note that the foodvof the bottlenose, Jjust as the food of the harbour
porpoise, is distributed throughout the pelagic zone.

Having analyzed the nutrition of all of the Azov-Black Sea dolphin,
the following general conclusions can be formulated:

1) All of the three species of dolphin are typical ichthyophagi.

2) The common dolphin feeds exclusively on pelagic fauna. The feed-
ing habits of the harbour porpoise and ‘the bottlenose indicate basically
a benthonic nature; the harbour porpoise, in contrast to the bottlenose
acquiring benthonic food only in the shoal waters.

| 3) The food supply of the common dolphin is distributed both through-
out the littoral zone and in the open sea, while the basic food supply of
the other two dolphin is confined to the littoral zone.

4) The permanent food objects of the harbour porpoise and the bottle-
nose are always found widely dispersed in the sea never forming large
schools. The common dolphin devours mainly aggregated fishes.

5) In contrast to the other dolphins, the bottlenose eats not only
small, but large fish as well.

The conclusions formulated here are very important for further expo-
sition, since they determine to a considerable degree thé differences in
the population numbers of the individual species in the basin, their pat-
tern of dispersion and distribution, behavioral features, and also the
morphological and physiological characteristics of the various specles.

In attempting to clarify a question that interest us - how much fish
does a dolphin outside of captivity eat in a day - I note with regret that

no such data are available. The thing is that the food supply and the
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quantity of its components are usually determined by the otoliths or by
the.characteristic bones of fish remaining in'the stomach. Nevertheless,
the léngth of time such food remains in the stomach, i.e. after what peri-
od of time the otoliths are emptied from the stomach, is'unkpown. There~
fore, when the food is well digested, the researcher often does not know
what he is dealing with: the remains of a single feeding, that of an en~
tire day's, or that ingested ovef a period of days? Moreover, the issue
of how often a dolphin feeds during the course of the day also does not
lend itself to determination.

R. Woltereck (1936) considers, more on £he basis of speculation than
on factual data, that a single common dolphin destroys about 10 kg of fish
a day.

There is more specific information available regarding the nutrition
of bottlenoses in captivity. Thus, in the New York basin, according to
the data of Townsend (1916) and St (1916), adult bottlenoses consume 32
kg of fish a day. In the Florida Oceanarium, according to McBride's da-
ta (1940), they consume 20 kg of fish each.

Judging by photographs by the latter, from which it is clear how %129
a bottlenose, leaping out of the water, takes a fish practically out of
the hands of a person, one can conclude that this allowance does not suf-
ficiently satisfy the animals.

Taking into consideration these data and the smaller size of the com-
mon dolphin, which is made up for by its greater mobility, one can assume
that the figure reported by Woltereck (1936) is not exaggerated.

Turning - to the dynamics of fatness, it is first necessary to mention
that the material which I have at my disposal pertains almost entirely

to the common dolphin. The very insignificant amount of material on the
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bottlenose and the absence of any knid of material on the harbour por-
poise compels me to examine this issue on the basis of the common dolphin,
especially as the data in the literature pertain wholly to the common dol-
phin.

The term dynamics of fatness I take as the seasonal cbange in the
amount of subcutaneous fat layer, disregarding completely the issue of
general fatness of the organism of the animal. Seasonal changes in the
amount of subcutaneous fat in the dolphin are well known. The first at-
tempt to express these changes in figures belongs to Mal'm (1932), accor-
ding to whose data the.amount of fat in an aﬁerage—sized dolphin weigh-
ing 6@—?2 kg during the ‘summer months is equal to 20 kg on the average,
increasing almost twofold during the winter months.

Maiorova and Danilevskii (1934), the authors of the original, and
the first work according to detalled research, come to the conclusion
that the dolphin has the greatest amount of fat during February and March.
Beginning in May, the thickness of the fat layer and the mean weight of
the fat on the skin decreased simultaneously. The dolphin is leanest at
the ‘end of the summer and in the fall.

In discussing fatness, they operate only with absolute figures, i.e.
with the mean weight of the fat on the skin and the mean thickness of
the fat layer. Moreover, fatness is a relative concept. Taking into con-
sideration the differences in sizes of the animals that are caught, it
is clear that both of the indicated values depend net only on fatness,
but on the size of the animal as well. Due to this purely methodological
inaccuracy, one of the authors' conclusions turned out to be incorrect.
Thus, on the basis of vast amterial, they show that dolphins acquired by

méans of shoéting operations are on the average smaller than those caught
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Wwith seine nets. Further, demonstrating that the mean weight and mean .
thickness of the fat layer in the dolphin acquired by shooting vperations
are smaller than those of seine net operations, the authors write: "Thus,
shootimg operations utilized dolphin not only of smaller dimensions, but
of a lower fatness than those of seine net catches"(p. 186).

Later on I will attempt to demonstrate that this statement is not *130
in accordance with fact. Its invalldity results directly from the metho-
dology of the procedures. It is entirely natural that in dolphins of
smaller dimensions and weight, the thickness of the layer of blubber will
also be smaller than in larger animals. However, this does not as yet in
the least demonstrate that dolphins of smaller dimensions have a lower
fatness. Here, a completely opposite result can be observed for fatness
. is a relative concept and in discussing it, it is impossible to operate

with absolute figures.

Figure 30
Fatness dynamics in the dolphin in the Yalta region. Figures
on the left - coefficient of fatness.

Prc. 30, Jlnamuka ynnrannocTn pennguna nopafione Jatel
[lpprt csiena — KOIPOUUNCHT Y TUTAHIOCTH.

Mal'm and N. P. Tatarinov (1936) also came to similar conclusions
. with regards to the periods of decrease and increase in the amount of fat

in the dolphins. Finally, data published by me (1940) basically support
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the conclusions of the preceding authors.

For the characteristic of fatness in the animals, I used a value (the
ratio of the weight of'the blubber to the weight of the carcass) which I
called the coefficient of fatness. The seasonal changes of this value in
the common dolphin for various years and in the various reglons are pre-
sented in Figs. 30 and 31.

Summarizing the data of these Figures, it is easy to establish that
the general directions of the trend of the curves during the various years
and in the various regions are similar. From this conclusion, it follows
that the dynamics of fatness in dolphins in the various years and in the
various regions follow the same trend, i.e. that the decrease and increase
in the amount of fat in the dolphin is a systematic process which repeats
itself in the same manner from year +0 year regardless of the region of

habitation of the animal.
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Figure 32. Dynamics of fatness in dolphins acquired by seine net and shoot-
ing opefa{iqns in the Novorossiisk region (March-October, 1934).
Figures on the left - coefficient of fatness.

Key to Fig. 32:

1) seine net operations 2) shooting operations a) Months

1 Trans. note: See p. 199a for Figure 31.
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Fig. 31. Dynamics of fatness in dolphin in the Yalta and Novorossiisk
regions (April-August, 1934). Figures on the left - coefficient of ~

fatness.
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Maximum fatness in the dolphin is in March-April (Maiorova and Dani-
levskii, 1934); Tomilin (147) adds April as well (our materials do not
allow us to do that). The minimum is in August.

It should also be noted that fatﬁess in the animals decréases at a
faster rate (May, June, July, August) than it increases (September, Octo-
ber, November, December, January, February).

The changes in the coefficient of fatness in dolpﬁins acguired by
shooting operations and seine net operations for the period March to Octo-
ber are represented in Fig. 32. These data show with perfect obviousness
in contrast to the assertion of Maiorova and Danilevskii (1934) that fat-
ness in dolphins acquired by both modes of operations are completely identi-
cal. |

I did not find any differences in either the dynamics of fatness or
in fatness itself in relation to the sex of the animal,

Unfortunately, I was unable to take advantage of the weight data for
determining fatness of the various age groups. Here, I was compelled to
confine myself to measurements of the thickness of the fat layers There-
fore, I characterize fatness of the various size groups by the ratio of
the fat layer to the length of the animal.

These data for the various size groups, with intervals of 10 cm for
the period March to August are presented in Fig. 33.

As is evident, this ratio in the smaller animals is expressed by a
larger value, and with an increase in the size of the animal, the ratio of
the thickness of the fat layer to the length of the animal decreases. As
a result, animals with smaller dimensions have (relative to their length) %132

a greater amount of fat than larger animals; i.e. fatness in small dolphins
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is higher than in larger ones, and with an increase in sizZe of the animal
fatness decreases. Gray (1928) came to the same conclusion as regards the

whale.
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Figure 33. Percentage ratio:of the thickness of the fat layer to the

lenéth of the animals in the various size groups of dolphin in the Yalta
region (May-August, 1934). Figures on the left - ratio of the fat layer
thickness to the length of the animal (in %); on the right - size of ani-

mals (in cm).

According to the character of the shape of the curves in Fig. 33,
three quite specific groups are noted: 110-140, 141-160, and 161-190 cnm.
The immature, transitional and adult groups lie approximately within these
lineal boundaries, as was indicated earlier (see feeding of the common dol-

phin). Consequently, the dynamics of fatness is connected with the matura-
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tion of the gonads, the sexually immature animals losing weight more grad-
uvally and to a considerably lesser degree than the sexually mature ones
which lose weight particularly sharply during the period July to  August
(the height of the mating season of this dolphin falls in July).

The thickness of the fat layer in females with a length of 160-190
cm for the period May to August is shown in Fig. 34, from which it is clear
that throughout this entire period it is practically identical both in the
barren as well as the pregnant and suckling females. The direction of the
shape of the curves is also similar. Thus, not only the rates of weight
loss, but fatness in the barren, pregnant and lactating females is identi-
cal as well, |

Having analyzed-thé material on the dynamics of fatness in the dol-
phins, it is possible in summing up to formulate some basic conclusions.

1) A quite distinct pattern in tﬁe dynamics of fatness in the dol- *¥133
phins is observed: period of maximum fatness being March-April; minimum--
August.

2) The dynamics of fatness in dolphins is a process proceeding from
year to year and in various regions of habitation in a general direction
identically. ‘

3) Animals of smaller dimensions have a higher fatness, their fat-
ness decreases with an increase in size.

4) Changes in fatness are observed not only in adult, sexually mat-
ure animals, but also in the young sexually immature ones as well. However,
in the latter the amount of fat decreases more gradually and to a lesser
degree.

5) Differences between the females and males in fatness and in the
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rates of decrease in the amount of fat are not observed.
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Figure 34. Thickness (in cm) of the fat layer in female dolphin in the re-

. gion of Yalta (May-August, 1934) depending on their biological condition.

Key to Fig. 34:

1) Barren females; 2) Pregnant; 3) Nursing a) Months

Barrenness, lactation and pregnancy in the females do not affect their
weight loss or their fatness either.

The causes of the dynamics of fatness in dolphins according to Mal'm
(1932) are explained by the decline in feeding during the summer-autumn per-
jod, the rise in water temperature and the reproductive cycle (mating).

It is without doubt that these causes affect the summer decrease in
the amount of fat in the dolphins; however, it appears that their effect .
is not manifested in equal degree.

It is clear that the reproductive cycle is not the primary cause

. since the summer decrease in the amount of fat is also observed in the young,

sexually immature animals.
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Feeding conditions during the summer are not the same; nevertheless,
these fluctuations in no way affect the dynamics of fatness. Moreover, per-
iods of weight loss and the increase in the amount of fat do not correspond
to ‘the change in the feeding conditions (the concentration of anchovy, for
example, bégin in October, while the fatness condition in dolphins already
begins to rise in September). Consequently, feeding is not the primary
reason for the dynamics of their fatness either.

Let us examine changes in water temperature. Judging by N. M. Kni-
powitsch's data ’(1925, 1932) and those of other authors, the minimum
temperature of the surface layers of the Black Sea set in February-March
(period of maximum fatness in dolphins). Beginning in April, the tempera-
ture of the water rises and reaches a maximum in July-August (period of
minimum fatness in the dolphins). Beginning in September, the temperature
of the water falls, Thus, if we plot the temperature of the surface lay-
ers of the Biack Sea on our Fig. 30 where the curves show the dynamics of
fatness in the dolphins, then an inverse relationship between them appears:
the higher the temperatiure of the water, the lower the fatness of the ani-
mal, and conversely; the lower the temperature of the water, the higher
the fatness. It stands to reason that a rise in the temperature of the
water should show up in the fatness of all of the age groups. As was dem-
onstrated, the summer weight loss occurs in all of the age groups. So it
can be assumed that it is the change in the temperatire of the water which
is the primary cause of the dynamics of fatness in the animals. It appears
only that the summer weight loss in the animals occurs not at all as a res-
ult of "an increase in metabolism” advanced by Mal'm (1932, p. 5); for the

dolphin is an animal with a constant body temperature. The fat layer in

*134
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the dolphin, as in all cetaceans, is, apart from everything else, a thermo-
regulatory organ. Owing to this, a rise in the temperature of the watexr
could not have an effect on the amount of fat, however, this effect by
itself is not sufficient.

It should not be assumed however, that feeding and the reproductive
cycle do not in any way affect the fatness of the animals. It is clear
that an increase in the fatness from the winter months towards March-April
is caused by better feeding by the animals during winter (an abundance of
anchovy concentrations). It is also clear that it is precisely the repro-
ductive cycle that intensifies the weéight loss in sexually mature animals
as compared with the sexually immature ones.

Thus, it can be concluded that not one, but several causes affeét
the dynamics of fatness, of which, apparently, the changes in the water
temperature are of basic importance.

In order to speak more confidently of the reasons determingng the dy-
namics of fatness, it is necessary to understand the mechanism of this phe-
nomenon, i.e. to study the physiological processes which occur in the orga-
nism of the animal. Therefore, in future studies, it is necesssary to con-
duct experiments on the changes in the intensity of the oxidizing and lipo-
lytic procesées in the organism of the dolphin simultaneously with observa-
tions on fatness which I, unfortunately was not in a position to do so.

As was already mentioned earlier, it was not possible to collect ma-
terial on the dynamics of fatness in the other Black Sea dolphins due to
the limited period of commercial activity involving these dolphin. At the
same time, it would have been interesting to compare at least the fatness

of the various specles. Therefore, I used data from the commercial catches

*135
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for the years 1948 and 1949 from the Yalta and Anapa regions, In these
data there are extremely important figures capable of throwing light on the
issue touched upon: number of head of animals, their total weight and the
weight of the khorovin (blubber with the skin) .

On the basis of these data for April and May (when all of the species
were being caught), I compiled Table 20 below which reflects, as a result,

the period of high fatness in the dolphins.

Table 20

Fatness in dolphins of the Black and Azov Seas

Tadauya 20
Youtaunocets acasduuor Yepnoro u Azoncxoro mopeit

'2'(1)‘” B oSt Coesuii Be 4 Koanueerna anpd,

1 ] 3 t'l wli \ l.liuu ,D(‘;Uidl'l Bec NPIXO;L ICTOest 1t

Bt BeC QUIOEG K- HOROIIOL O I ke osler eeea

BOTIHOTO (1 Kr) anpa (n oKk Koo (@ 0
SA¢aama . . . ... 119,0 85,7 B0
8. Benodoura . . . L . 53,0 19,4 D660
7A\zonKn Lo L . 51,0 i2.u 406 D

Key to Table 20:

1) Species 2) Mean total weight of a single animal (in kg)
3) Mean wt. of subcutaneous fat
4) Amount of fat per 1 kg of total weight of the animal (in g)

5) Bottle-nose dolphin 6) Gommon dolphin 7) Harbour porpoise

That inverse relationship between fatness and the size of the animal
which I established within one species on the basis of the common dolphin,
is distinctly evident in the Table within the various species as well.

Such a regularity can be considered as evidence for the fact that the
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subcutaneous layer of fat is, apart from everything else, a thermoregu-
latory organ. It is well-known that the smaller the area of the body, the
greater is itsvheat loss. As a result, the smaller the body, the more the
relative amount of fat that it must have. It is precisely this fact that
can explain that inverse dependency of fatness on body size which was esta-
blished by us, both within a single species and among various species of
dolphin, and which Gray (1928) also noted for whales.

In absolute figures, as is evident from Table 20, the bottlenose gives
almost twice as much blubber as the common dolphin, and almost three times

more than the harbour porpoise.

3. DISTRIBUTION

The distribution of the individual species of dolphin within the Azov- %136
Black Sea basin has its own specifity conditioned by the feeding habits of
the animals.

First of all, let us note that the common dolphin and the bottlenose
are specific only to the Black Sea and do not inhabit the Sea of Azov. The
Azov and the Kerch Strait, although it occurs in the Black Sea as well.

Let us examine the distribution of the common dolphin.

B. Poznanskii (1880), Silant'ev (1903), Kravchenko (1932) and Mal'm
(1932) consider that the common dolphin is distributed éxclusively through-
out the littoral zone and do not venture out into the open sea.

On the basis of the study of feeding t&he presence of such objects

as the pelagic pipefish (syngnathus schmiditi) and the marine cockroach

(Idothea algiricé[ I porposed an hypothesis (1936) that this dolphin has to

occur in the open sea as well.
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Zernov (1913&), introducing Syngnathus schmiditi to the description

of this species by A. M. Popov (1927) under the same Syngnathus phleson

Risso pointed out that of all the Syngnathidae, a pelagic way of life is
peculiar only to this species. B. S. I1'in (1933) quite confidently rele-
gates this pipefish to a typical representative of the halistatic biocoeno-
sis. |

As regards the marine cockroach, or Idothea, there were disagreements
in the literature. Thus, for example, Sovinskii (1894) pointed to the small
distribution of this species in the Black Sea and denied its pelagic way of
life. ILater, Zernov (1913a) characterized this species as an extremely com-
mon characteristic passivespelagic form of the open sea. And finally, I1'in
(1933), considering the Idothea an active-pelaglc form, also relegates it
to a typical representative of ‘the halistatic biocoenosis.

That the Idothea is widely distributed in the Black Sea, one can
judge from the fact that it occurs in the stomachs of dolphin from all re-
gions where our observations were conducted.

The feeding of common dolphin on this object characteristic of the
open sea regions confirms that this dolphin is by no means distributed
only throughout the littoral zone.

In 1936, the Azov-Black Sea Institute of Fisheries and Oceanography
(Kerch) began a regular aerial reconnaissance of marine animals and fishes
in the eastern half of the Black Sea. Its tasks, organization, procedur-
al methods and the first results as regards this dolphin were set out by
Tsalkin (1937, 1937a, 1938a) who supervised it in its initial period. #137

The activities of the aerial reconnalssance, having enormous sig-

nificance in the development of the commercial whaling operations of the
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Black Sea dolphin, not only confirmed the conclusion presented above,
but in addition to that, gave irrefutable and abundant data which will
make it possible to clarify the nature of the distribution of the common
dolphin in the Black Sea.

Of the works, throwing 1ight on the results of the aerial reconnais-
sance operations, the most interesting to us is Tsalkin's last work (1938a)
whose value lies in the fact that it not only throws light on the summer-
fall dispersion of the dolphin in the eastern part of the Black Sea, but
at the same time provides an analysié of the stomach contents of the ani-
mals from the concentrations that were discovered. Due to this, it is
possible to conjecture on what type of food one or another aggregation
of dolphins was concentrated on.

Using a plane made it possible for Tsalkin to inspect about 150,000
km?, which comprises more than one third the area of the Black Sea.

Over this area, the dolphins were encountered in schools of various
numbers and concentrations. Small dispersed schools were encountered. En-
countered as well were very large schools consisting of 250-300 head in
each one., When in an area of about 500 square miles up to 1000 such schools
were concentrated, the total numbers of dolphin in such a concentration
consisted of up to 2500-3000 head per square mile. The dolphins did not
keep together uniformly in such concentrations but in "patches”. The num-
ber of dolphin in such patches per square mile, according to Tsalkin (1938a,
p. 217) sometimes attained as much as 5000 individuals.

For the characteristic distribution of the common dolphin in the eas-
tern part of the Black Sea for the summer-fall period, I present Figs. 35-
39 borrowed from Tsalkin's work indicated above.

According to Golenchenko's (1949) data, the distribution of the dolphin
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in recent years is somewhat different, i.e. it is not constant. I will
not dwell ;m details at the moment; it is only important to emphasize that
large concentrations of dolphins are disclosed not only in the littoral
zone, but in the oi)en sea as well, far from the coastlines. Apparently,
this dolphin can live far from the coastlines even in the other parts of
its range. W. Turner's (1880) data give some indications to this effect,
in accordance with which an expedition on the "Challenger” conducting dred-
ging operations in localities of the Pacific and Indian Oceans quite remote
from the mainlands obtained bones of the ear of only Delphinus in the dred-
gings.

As a result, the common dolphin, being a typical pelagic speclies ac-
cording to the nature of feeding, inhabits practically all of the Black *139
. Sea water area, forming concentrations in those places where its food sup-

Ply is concentrated at the time.

*138
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. Figure 35. Dist¥ibution of the t¢ommon dolphin in June of 1936 (by V. I.

Tsalkin):
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Key to Fig. 35:

1) occurs very rarely 2) rare 3) commonly 4) very commonly
a) Yevpatoria b) Sevastopol c) Yalta d) Feodosiya e) Kerch f) Anapa

g) Novorossiisk h) Tuapse i) Sochi j) Poti k) Batumi 1) Trabzon

Pre. GG Pacnpeseacnue GesoGouxn 8 nione 1936 v, (no B. . Uanximy):
1 — perpenacren odendb POAko; 2 — vacto; & —'Buens uacro,

P

Figure 36. Distribution of the common dolphin in July, 1936 (by V. i;
Tsalkin):

Key to Fig. 363

1) occurs very rarely 2) commonly 3) very commonly

a) 1, same as in Fig. 35

From the preceding section, 1t was evident that during the winter
and in the spring the basic food of the dolphin was anchovy.
According to Tsalkin's data (1938a), during the summer and in the

fall of 1936, stocks of dolphin were found around the concentrations of sprat.
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The stomachs:of the dolphin caught from large stocks contained up to 99.6%

sprat. The food of animals from more dispersed concentrations was more

diverse, but sprat was also basic in their feeding.
1"! ll“
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Figure 37. Dlstribution of the common dolphln in August, 1936 (by V. I.
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Tsalkin). Designations same as in Fig. 35.

According to Freund's data (1950), the sprat, beginning in May, consti-
tuted 96% of the food of the common dolphin throughout the entire summer.
One can assume then that the distribution of the common dolphin in the Black
Sea is conditioned by the distribution of the food supply which is basically
anchovy and sprat. Winter concentrations of dolphin near the southern Cau;
casian coastline and near the south-western coast of the Crimea are confined
to the localities of the winter stay of the anchovy; the summer concentra-
tions - to the concentrations of sprat. Freiman (1950) gives the same pat-
term of distribution for the dolphin.

Due to the fact that the migrations and the manner of life of the an-

chovy have been better studied by ichthyologists, than that of thé sprat,




213

predictions of winter concentrations of dolphin are already becoming real.
As regards to the summer distribution of the common dolphin, one can only

base himself only on empirical data.

*140
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Figure 38. Distribution of the common dolphin in September of 1936 (by

V. I. Tsalkin). Designations same as in Fig. 35.

Mass tagging of animals could have facilitated the clarification of  *141
the regularities of dolphin migrations. However, attempts in this direction
undertaken by the Sevastopol and Novorossiisk Bibmqgical Stations (Mal'm,
1933a) including VNIRO (Tsalkin, 1935) did not provide the necessary re-
sglts, evidently because of the insignificant numbers of tagged animals.

In contrast to the common dolphin, the other two dolphins are distri-
buted only throughout the littoral zone and never occur in the open sea.

Let us now examine the distribution of the harbour porpoise in the

basin.
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Figure 39. Distribution of the common dolphin in October of 1936. (By V.

I. Tsalkin). Designations same as in Fig. 35.

This dolphin, as was already noted, occurs in greatest concentrations
in the Sea of Azov and the Kerch Strait.

According to Tsalkin (1940), it is distributed basically "in the south- -
ern sections of the Sea of Azov, the Kerch Strait and the expanse of Black
Sea immediately preceding the Kerch Strait" (p. 160). The distribution of
this dolphin is confined to the littoral shoai waters.

Due to the systematic migrations, the distribution of the dolphin
throughout the year changes drastically. Thus, in the fall it leaves the
Sea of Azov following the Azov anchovy into the Black Sea where, feeding on
the anchovy, it over winters in the littoral zone. Judging by the fact that

this dolphin occurs near Batumi, the region of which the Azov anchovy never
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reaches, it also feeds on Black Sea anchovy as well. In the spring, usu-
ally in April, the dolphin returns to the Sea of Azov and the Kerch Strait
where it remains till the Fall.

Such is the pattem of migration of the main mass of the dolphin of
this species.

Tsalkin (1940) notes that a certain portion of the dolphins sometimes
spends the winter in the southern regions.éﬁ the Sea of Azov and the Kerch
Strait where the limit to their stay is set by the formation of a solid
ice cover. "Nevertheless,” writes Tsalkin (1940), "even in the years when
the Straits do not freeze over, a considerable portion of the sea pigs
leave its confines, following the Azov anchovy moving to their wintering
grounds located in the littoral waters of the Crimea and Southern Causcasia’”
(p. 165).

In exactly the same way, this dolphin sometimes occurs in very small
numbers in the pre-estuarine expanses of certain Black Sea rivers in the
summer as well.

It should be noted that_the harbour porpoise does not avoid fresh
waters and often enters rivers; at times, for wery long disﬁances from the
mouth.

In the Azov-Black Sea basin, it often does not avoid extremely desal-~
nized sections. Thus, Ostroumov (1898) already pointed out that "instances

of entry of such a large marine animal as the 'sea pig' (Phocaena communis)

was observed by fishermen even near Ismail” (p. 168).
This dolphin was established by Zernov (1913a) for the Sevastopol
shores; for the Rumanian coast by L. Borcea (1935); and for the coasts of

Bulgaria and Turkey by Davedzhan (1926) and Nachaev (1930).

%142



216

N. Borodin (1902) and.Kravchenko (1932) indicate occurrences of this
dolphin near the Batuml shores where I had the occasion of observing it as
well (1936). Freiman (1950) noted it near the Poti shores.

It should be indicated, it is true, that in the Batumi region, I
was sucessful in observing the harbour porpoise only in March and the
very beginning of April, i.e. before the main mass of harbour porpoises be-
gins to leave the Black Sea for the Sea of Azov. In 1935, when I had the
occasion to sall in this region regularly (1941), I did not once encounter
the harbour porpoise here later than the latter half of April -~ the begin-
ning of May. Consequently, it can be considered that only an insignificant
portion of the population remains both in the Azov Sea dnd Kerch Strait for:
the winter (when they do not entirely freeze over), and in the Black Sea
for the summer. The main mass of animals migrate according to the pattern
outlined above.

The bottle-nose dolphin is also distributed only throughout the 1it-
toral zone and never occurs in the open sea. It is confined mainly to the
nor??—western section of the Black Sea. During the migration of the Azov
ancégVy, the bottlenose occurs in the area of the Black Sea before the Strait
and also in the Kerch Strait as well. In the summer on the other hand, the
bottlenose occurs more of‘ten near the southermn coast of Crimea and near the
coast of Southern Caucasia.

It is interesting that the concentrations of bottlenose are confined
to the western section of the eastern reglon more typical of the Black Sea
where benthos predominates, according to L. I. Yakubova's (1935) data.

Such a limited distribution of the bottlenose in the Black Sea is

quite understandable if one takes into consideration the benthonic nature



217

of feeding of the animal and the distribution of the benthos in the Black
Sea. As is well-known, because of the contamination of the deep waters
with hydrogen sulphide, the entire benthos is concentrated in the littoral
section of the water body. According to Nikitin's data (1938), the lower
boundary of the benthos in the region of the southern shore of the Crimea
runs "for the most part at a distance of 5-10 miles from the shore...In
places, the boundary extends for 24-26 miles from the shore"(p.342). A-
long the coastlines of the Caucasus, the lower boundary of the benthos runs
"for the most part at a distance of 3-5 miles from the shore. In the north-
ern section, the boundary extends for 10-15 miles: and in the southern sec-
tions, at times it approaches the shore within a distance of one mile and *143
even 0.5 mile" (ibid. p. 342).

As I have noted, the bottlenose occurs more often near the shores of
the Northern Caucasus and near the shores of southern Crimea, i.e. precise-
ly where according to Nikitin (1938), the lower boundary of the benthos is
farthest away from the shores.

Having examined the presented data, it can be said that the dommon
dolphin, having a pelagic nature of feeding, inhabits practically all of
the water area.of the Black Sea. The benthophagous harbour porpoise and
the bottle-nose dolphin are distributed only throughout the littoral zone,
the harbour porpoise being confined to the shallow water localitiés of the
Sea of Azov and the Kerch Stréit, whereas the distribution of the bottlenose
is not limited by this factor. In the Black Sea, it is well-known, great
depths approach near the shore.

As essentiél difference is noted in the nature of the distribution

of the dolphins. The common dolphin, feeding on aggregated food, forms
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large concentrations, while the harbour porpoise and the bottlenose, feeding
on non-aggregated fishes, usually keep to small dispersed schools and concen-
tzate only during anchovy migrations.

Thus, the distribution of the animals in the water body is directly
related to the nature of feeding.

The difference in nutrition determines the dispersidn and the distri-
bution of the individwal forms, which in turn determine the various factors
of morality and a different abundance of populations of the individual forms

in the basin, but I will discuss this in more detail later on.

3. REPRODUCTION AND MORTALITY FACTORS

A study of the anatomy of the reproductive system of the dolphins did
not enter directly into the undertakings of the present work especially as
it has been treated in sufficient degree in studies by L. Bordos (1899),

G, Paladino (1903), R. Anthoni (1922), B. Howell (1930), W. Pycraft (1932),
E. Slijper (1936), M. M. Sleptsov (1940, 1941), A. Meek (1929) and other authors.

The ovaries of the females are small in size. The walls of the bi-
cornuate uterus are very elastic since the newborn dolphins in comparison
to size of the mother are very large. The testicles in the males, located
in the body cavity, vary highly according to size and become enlarged consi-
derably during the mating season.

The walls vaginalis uterus are furnished with special folds which pro-
tect the uterus from the entry of water during the sexual act which is con-
sunated in the water.

For a long time it was not established whether the offspring in the %144

Cetacea emerge headfirst or tailfirst. According to a few observations,
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the offspring emerges tailfirst in belﬁga and harbour porpoises.

I have many times observed Black Sea dolphin giving birth in the
seine nets and the newborn always came tailfirst. Sleptsov's (1940) observa-
tions confirm this as well. Tomilin (1951) even presents a photograph of
the moment of birth in the bottlenose on which it is clearly visible that
the newborn emerges tailfirst. F. S. Essapian (1953), describing bitths
and the behavior of new-born dolphins, also presents a photograph of the
moment of birth where the same picture is distinctly visible. Thus, the is-
sue of the position of the offspring at the.moment of birth in dolphins can
be considered established once and for all.

Such a position &f the newborn during birth, opposite to that of all
terrestial mammals can be considered as an adaptation to life in the water.
The point is that in the embryo, the fins are not extended: the dorsal fin
is pressed against the body (Fig. 40) and the flukes of the caudal fin are
rolled up (Fig. 41). The fins are exactly in such a position during the
first moments in the newborn. Because of this, the young dolphin during
the initial period after birth cannot move around on its own. Due to its
low specific gravity it does not sink but floats like a buoy - head up.

The neW=bornrremains in such a position for some time after which the fins
extend and it begins to move around independently in the water tbgether
with the mother.

As a result, the body of the newborn in dolphins at birth sinks in-
to the water while the head remains above its surface allowing it to breathe
unhindered immediately. On the other hand, with an opposite position of the
young at birth incapable of movements in the water, it would inevitably have

choked on the first breath since its head would have been in the water.
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Mal'm (1932) and Khvatov (1938) maintain that the newborn, during

the first several days, remains attached to the body of the mother by the
umbilical cord. Obviously this statement applies to premature births, since
during normal births, as my observations showed, and confirmed by Sleptsov's
data (1940), the umbilical cord is severed immediately after birth. In 1948

in the Yalta region, a school of females with newborn were caught. An exami-
nation of the young and the birth canals of the females showed that in 24

of the females births had occurred on the day of the catch, but neverthe-

less, I did not discover a single newborn which was attached to the body of *145

the mother by the umbilical. coxd.
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Puc. 40, TTonoxeuie cnuuoro maasiitka y amGpioua (opurni.).

Figure 40. The position 6f the dorsal fin in an embryo (origin.)

According to Mal'm's observations (1932), "during this period the dol-
phin swims along with its mother holding on to its pectoral fin with its
teeth" (p. 14). This is a clear fabrication on the part of ‘the author,

since a new-born dolphin has no teeth at all. They begin to erupt later on.
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. The same should be said regarding the hemophilia which Mal'm (1932) and

Khvatov (1938) ascribe to dolphins.

Prc. 44, ITosoxenne sonacTeil XBOCTOBOTO IUIABHMKA Yy 9MGpIONa
(opurL.).

Figure 41. Position ¢f the lobes of the caudal fin in an embryo (origin.)

‘ The structure of the mammary gland of the cetaceans was dealt with

in the works of Lillie (1915), H. Mackintosh and F. Wheeler (1929) and other
authors. The circular muscle surrounding the mammary gland, apparently con-  *146
tracts involuntarily upon being nudged by the snout of the young. As a re-
sult of the contraction of this muscle, the milk squirts out through the nip-
ple.

| In 1932, on the Kanin Peninsula, I succeed in eliciting a milk-yiel-~
ding response in a dead beluga, but one that had just been killed, by nud-
ging the mammary gland with the toe of my Boot or with a fist. Immediatély
after the nudge the milk squirted from the nipple literally in a continuous
fountain for 5-7 seconds. Thus, it is not necessary for the young to suck
out the milk, for which its mouth, lacking soft lips, is not adapted.

The newborn feeds apparently for a short period of time, but wery of-

. ten, to which McBride (1940) indicates, According to his observations in
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the Florida oceanarium, the bottlenose feeds its young round the clock ev-
ery 15~-30 minutes.

The rapid growth of the dolphins in the initial period of life, in-
cluding compensation for the great heat loss in an aquatic environment, are
provided for by the enormous amount of fat contained in the milk. The fat
content of the milk of cetaceans, including the dolphin, reaches 44-46%, and
according to Zernov's data (1938) - even as high as 53.04 % (in grey whales).
In order to appreciate these figures, it is sufficient to note that the
highest fat content of cow's milk in exceptional cases only goes as high as
6~-7% and on the average does not exceed 3-5%.

The first authentic information regarding the reproduction of the
Black Sea dolphin belongs to Silant'ev (1903) and Zernov (1913a). Appear-
ing later are studies by Maiorova and Danilevskii (1934), Mal'm (1936),
Mal'm and K. T. Trotskaya (1936), Sleptsov (1940, 1940a, 1941), V. E. Soko-
lov (1954), on the reproduction of Delphinus and a work by Tsalkin (1940)
on the reproduction of the harbour porpoise.

Sexual maturity in common dolphin males occurs at the age of 3-4 years.
The size of the animal in this respect is not always indicative. Thus a cer-
tain number - a very small one it is true, ~ of males are sexually mature
in the size class 150-160 cm, while at the same time, in the class 171-180
cm, can be found animals not yet sexually mature. Nevertheless, the main
body of sexually mature males have allength of 170 cm and up. Animals, on
the other hand, of 181 cm and up are always sexually mature.

In the females, sexual maturity apparently occurs earlier - toward the
third year of life. Just as within the males, the size of the animals here
varies greatly. It is possible to find females with a length of 140-150 cm

already pregnant. At the same time, I was able to find females in the 161~
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170 group not yet sexually mature, and Sleptsov (1941) was able to find

the same in the class 161-165 cm. The main body of females of this length, *147
as a rule, are sexually mature. All of the females exceeding that length

are always sexually mature.

Mating, and consequently calving, in Delphinus are highly extended
in time, a fact noted by all authors. Judging by own data, the height of
the mating season of this dolphin falls in July. Sleptsov (1941) indicates
July, August and the first half of September with an extension of the per-
iod of mating from June to October.

Calving time according to my data extends over a period from May to
September with the peak in May and June; according to Sleptsov (1941), it
is confined to June-Jduly.

Thus, the gestation period in the common dolphin can be fixed to a
period of 10-11 months.

Milk feeding of the young apparently lasts for 6 months, besides which
in the stomach of suckers along with the milk, I had occasion to find remains
of fish; a fact noted by Sleptsov (1941) as well. Consequently, the young
dolphin changes to independent feeding while continuing to feed for a
short period of time on the milk of the mother.

There are varying points of view regarding the intensity of reproduc-
tion in the common dolphin. Mal!m (1936) considers that they reproduce
twice in three years. According to Maiorova and Danilevskii (1934), twice
in four years. Many, including Sokolov (1954) maintain, without sufficient
bases incidentally, that the common dolphin calves annually. Adhering to
a different point of view, Sleptsov (1941) considers that the dolphin cal-~

ves for three years running; during the fourth year the female remains barren.
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My own materials corroborate Sleptsov's (1941) conclusions, In the
summer of 1946 in Yalta, Anapa and on Utrish, I examined the reproductive
systems of 1516 females. OFf that number of sexually mature females, 751
were parous, of which 183 were barren. Thus it can be considered that with-
in the sexually mature females, about one quarter do not participate in rep-
roduction which corroborates the periodicity of reproduction established by
Sleptsov (1941).

The period of reproduction in the harbour porpoise is also greatly
extended. According to Tsalkin's data (1940), this dolphin mates during
the period from July to October and calves from April to June. He deter-
mines the gestation period to be 9-10 months. Tsalkin (1940) considers that
the main body of sexually mature females reproduce annually.

The onset of sexual maturity in the harbour porpoise, as in the com-
mon dolphin is not connected with a particular size of the animal. Pregnant
females with a length of 130 cm and higher occur. Beginning from 150 cm,
all of the females, according to Tsalkin (1940) are already sexually mature.
It has not as yet been possible to correlate these data with the age of the
animals.

There are few data on the reproduction of the Black Sea bottlenoée
because its catches are rare. Nevertheless, it can be noted that the per-
iods of reproduction in this dolphin are evidently Jjust as extended as in
the other Black Sea dolphin. Zernov (1913a) noted lactating, i.e. suckling
bottlenose females on November 20 and Januvary 31. In a catch on May 16,
1948 in the Yalta region, I came across three lactating females with lengths
of 228, 232 and 234 cm. In the same catch, there was a single pregnant

female with a length of 226 cm. The length of 226 cm, The length of the

*148
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embryo was 89 cm. And in June, 1934, I saw two embryoé of this species
with lengths of 98 and 101 cm. Freund (1932) indicates the length of a new-
born of this species of about 1 m which apparently is in accordance with
fact.

With respect to the common dolphin, I came across newborn with
lengths of 82-85 cm, but I also came across embryos witﬁ lengths of 89-90
cm. Thus, the length of the newborn in this species can be taken as 82-90
Ch.

According to Tsalkin (1940), the length of newborn of the harbour por-
poise is 82-85 cm.

One's attention is drawn to the very large dimensions of the newborn
in comparison to the length of the body of the mother. While in the bottle-
nose this dimension is somewhat less than half the body length of the mother,
in the common dolphin it is on the average, half the length of the mother
with deviations in both directions. In the harbour porpolse on the other
hand, the length of the newborn is often more than half the body length of
the mother. Zernov (1913a.) had already pointed out this fact.

Tarning to the mortality 9f the dolphin in the Azov-Black Sea basin,
it should be noted first of all that the populations of all three species

of dolphin live in the basin without being subjected to attacks by predators.

Instances of attacks on the young by adult memebers are also totally absent.1

1 It is true that inspite of all the facts, one author (N. Dudin, 1930)
maintains that a female, having borne one young “at length and selflessly
protects it from attack by its fellow members..."'(p. 34), however this

statement can be regarded as a fabrication without any basis, with which,
unfortunately the article abounds despite the fact that under the subtitle
appears "An Essay by a Naturalist". Moreover, in a work by the Rumanian
researcher Z. Popovici (1939), it is indicated that a Black Sea shark
supposedly feeds on dolphins. I think that this can pertain only to dead
or wounded dolphin. Knowing the insignificant size of the Black Sea
shark, it is inconceivable that it could feed on dolphins which by far
exceed it in size.
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The absence of attacks by predators does not indicate that the elimi-
nating factor is only the industry., Notwithstanding the insufficient level
of our knowledge regardiné the &auses of mortality in dolphins, we will nev-
ertheless attempt t0 examine the issue as it applies to each species taken
separately.

Examining these factors for the common dolphin, let us turn first of
all to the helminthological data. While until the preseﬁt time we had at
our disposal the only, but nevertheless general work by L. Borcea (1935) in
this area, af the present time, thanks to the studies of Delamure (1941,
1945, 1946, 1950, 1951, 195la, 1952, 1955) indicated earlier everything
has become much clearer.

In 1946, after a prolonged interruption of the industry due to the
war, while dissecting lungs of the common dolphin, I was astonished by the
fact that the lungs of a large number of animals created the impression of
being affected with tuberculosis; one of the lungs in many animals being
completely destroyed. This pattern, it turns out, was caused in the lungs
of the common dolphin by the nematode Scrjabinalius cryptocephalus loca-
lized in a round calciferous capsule formed from the tissue of the host.

As a result, even to the touch, the lungs of an infested dolphin felt as

though they were stuffed with peas. A photograph of a dissected bronchus *150
of a common dolphin gives an idea regarding the localization of this para-

site. (Fig. 42).

According to Delamure's data (1952), on the average of 28,13% of the
dolphin that are caught are infested with this parasite. The degree of in-
festation of the various schools of animals is not the same and fluctuates

between 16.9 to 39.0%4. The reasons for these fluctuations are not clear as
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the biology of the parasite is thus far unknown. The number of nematodes

established by Delamure in one lung fluctuates from 3 to 227.

Trle e sl fenerhatet oy . RIS B
Puc. 42. Bexrpurrnlilt 6ponx 6esioGoukil, sapauenioll ¢Rpsiénuainoson
(mo C. JI. Jlcnamype).

Figure 42. A dissected bronchus of a common dolphin infested with skrya-

binaliosis (by S. L. Delamure).

According to the author's data, the embryos and sucklings are com-
pletely sterile; the invasion of the young animals is negligible. On the
other hand, the lungs of animals of average age are highly infested. Hence,
Delamure (1952, 1955) considers that sanitation of the population is possi-
ble by means of decreasing the number of individuals of average and in part,
older age groups, which are the main sources of infestation of the external

environment with larvae of S. cryptocephalus. Sinée it is precisely these

age groups that constitute the industry, then, according to Delamure's

conclusion, it is necessary to intensify the catches.
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That the invasion by this parasite can prove fatal to the animal is
evidenced by the results of the dlssection, conducted by Delamure, of seven
dolphin cast up on the shore (1955). In the absence of traces of wounds on
the body of the animals, their lungs in all cases were intensely invaded by
the indicated nematode, besides which there was much light-yellow pus in
the bronchi and the trachea of these animals, in places filling the lumens
of the small respiratory passages. |

According to a patho-anatomical dissection conducted by S. L. Dzhanu-
mov and M. R. Normark "the mucosa of the bronchus is completely absent. The
helminth adjoins directly to the partially destroyed muscle layer (in places
the ingrowth of the parasite into the mass of muscle fibres is evident).
Behind the muscle layer, there is an inflamed, primarily leukocytic infil-
tration. In the infiltrate, here and there, are small remnants of carti-
lage". Yu, G. Tsellarius, doing a patho-anatomical analysis of pieces of
an infested lung from another specimen, ¢ame to the conclusion that "in the
periphery of the capsule (containing the anterior end of the body of the
parasite) in the lung tissue are observed symptoms of a sharply pronounced,
Primarily active inflammation in the direction of the periphery, subsiding
in intensity and taking on a more exudative character. The small bronchi
are in a state of active endobronchitis and peribronchitis; the epithelium
lining them, in the majority of cases is absent. Many bronchi are complete-
ly obturated, others contain an exudate, abundant with cellular elements of
the histocytic type" (S. L. Delamure, 1955, D. 477).

As is evident, both of these conclusions are in essence very simi-  ¥151
lar. It is quite obvious that a concentration of this parasite causes an

inflammatory process in the lungs of the host which is why this pattern
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internally resembles tuberculosis. It is also quite evident that a concen-
tration of large numbers of the nematode is always fatal to the host-animal.
Consequently, one of the essential factors in the mortality rate of the com-
mon dolphin in the Black Sea is helminthiasis. It should be mentioned (see
first chapter) that the nematode which was being discussed is specific only
to the Black Sea dolphin and is not found in other localities of the range
of the common dolphin.

Besides helminthiasis, the Black Sea common dolphin suffers fromcother
diseases. Very often in the vaginalis uterus, I had occasion to find some-
thing like calciferous formation; Found in shape and considerable in size,
at times 2-2.5 cm in diameter. Sleptsov (1941) and Sokolov (1953, 1954)
also noted this phenomenon. Nevertheless, there has been no success in re-
solving the nature of these formations.

In 1948 in Yalta, I extracted from a ureter of a common dolphin a
large round stone the shape and size of which is presented in Fig. 43. The
ureter in the place where the stone was located was sharply hypertrophied.
The corresponding kidney was clearly degenerated but no stones were found
in it. The other ureter was within norms but then in the corresponding kid-
ney, 17 small stones no bigger than a personls fingernail were disclosed.

There is no doubt that such a disease of the excretory system affects
the animals with disastrous results.

Helminthiasis occurs in the other Black Sea dolphin as well, but in
these dolphins it does not cause such catastophic pathological anatomic
changes in the vital organs, as for example the lungs, which occurs in the
common dolphin.

Of the other Black Sea dolphins, the bottlenose suffers from helmin-
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thiasis to a lesser degree ~ and the harbour porpoise to a greater degree.
On many occasions I heard from fishermen that the Azov dolphin is

deaf and during seine net catching does no respond to the "telephone"i.

In all fatrness, I had occasion to become convinced of this statement per-

sonally while taking part in the catching operations of the porpoise. This

fact and also the dispersal and the slowness of movement of schools, place

a unique impression on the nature of the industry involving this dolphin.
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Figure 43. A stone from the ureter of a common dolphin (origin).

The cause of deafness in the dolphin now is quite clear thanks to the %152
heminthological studies. According to Delamure's data (1941, 1945, 1955) a
school of Azov dolphin is 100% affected with stenuriasis caused by the nema-

tode Sternurus minorw(Kﬁhn). Concentrating intensely in the auditory canals

and nasal passages of the dolphin (from 28 to 1682 specimens in a single
animal, and on the average of up to 810 specimens) this nematode primarily

affects the auditory organs. Apart from the auditory canals, the parasites

1The "telephone” is a unique practice within the industry, the description

of which 1s given in the first section of this chaptexn.
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cause pathological anatomic changes as well, visible macroscopically (hemor-
rhaging, thickening of tissues, etc.) It is evident of course, that even

if this nematode is not a direct cause of the destruction of the animals,
then affecting such an organ as the organ of hearing vital to cetaceans, it
complicates considerably the existence of the Azov dolphin.

Inasmuch as the organ of hearing in cetaceans is simultaneously an or-
gan of equilibrium, and orientation in the water, then it is possible to
assume (I emphasize - for the time being, to assume) that Precisely this
nematode causes mass destruction of.the dolphin during rapid formation of
ice cover when the animals do not have time to-escape from under the ice
and suffocate.

Such instances occurred in the Sea of Azov and the Kerch Strait when
they froze rapidly.

A. P, Pritula informed me of one such case having occurred yet prior
to 1941, and of another case in 1944-45, related to me by G. D. Pichko.

In the anthology "Fauna and Flora" (Fawna och Flora, 1940) a similar
case is presented for the Baltic Sea; and for the Danish waters, this is de-
scribed by A. Johansen (1929).

Finally, besides helminthiasis for the littoral forms, particularly *153
for the bottlenose, it is possible to assume the presence of a higher morta-
1lity rate of the newborn compared with the common dolphin. In thelllitera=
ture, this implication was first expressed by Tsalkin (1940a).

The point is that the newborn for the first while stay on top of the
water due to their low specific/éravity and are incapable of active move-
ment., It is quite natural that during this time, swells in the sea can be

disastrous for them since they inevitably hamper the act of breathing. In
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addition to that, in the summer during the period of births in the dolphin,
disturbances due to coastal breezes are very frequent in the littoral zone
of the Black Sea. In the iegions removed from the coasts, these winds are
not felt and swells therefore are not observed.

- Our material confirms that sexually mature females of the gommon dol-
phin completely drop out of the industry for the period of calving. The
industry during this period continues.almost exclusively on account of the
males and sexually immature females, a fact noted in the literature as well.
Apparently, the females leave the region of the catching opexations, i.e.
the littoral zone, for the period of calving., Finally, Tsalkin (1938a,
1940a) from a plane observed schools of common dolphin in ‘the open sea con-
sisting entirely of females and their young, which confirms the departure
of the common dolphin females for the period of calving from the zone of
influence of the coastél breezes in the open sea.

While such a departure is possible for the pelagic common dolphin the
littoral forms, as was already noted, never occur in the open sea. Thus the
newborn of the littoral forms find themselves in considerably worse conditions
than the newborn of the common dolphin which could entail an increased "infant"”
moxrtaltity rate.

It appears that this factor affects the bottlenose more intensely which
calves in the Blgck Sea, than it does the harbour porpoise which calves in
the Sea of Azov.

Winding up the examination of the mortality factors in the dolphins
in the conditions of the Azov-Black Sea basin, it should be -emphasized once
again that I do #pt consider it exhausted by no means. I only listed those

factors which have been revealed at the present time by the contemporary
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level of our knowledge. This remark particularly concerns the bottle-nose
dolphin since the biology of this species has been studied considexably:less
than the biology of the other forms.

Let us attempt to sum up as briefly as possible some of the results.
Before us there are three species of dolphin inhabiting the same water
body, feeding on fish, i.e. living one should think, in the same conditions.
In addiiien to that, the haterial presented above indicates that there are *154
quite specific and substantial ecological differences among the species,
beginning with nutrition. '

The nature of feeding determines the distribution of the animals in
the water body. A clearly pelagic form - the common dolphin - populates
practically the entire water area of the Black Sea, occurring both in the
littoral zone and in the halistatic regions. Consequently, the nature of
feeding in this dolphin allows it, in the conditions of the Black Sea, to
inhabit a considerably greater area in comparison with the other forms which
corresponds to its greater abundance in the water.body as well., A clearly
benthonic form, the bottlenose, by virtue of the nature of its feeding and
the uniqueness of the Black Sea, is restricted in its distribution only to
the littoral zone, occurring primarily in those places where the lower bound-
ary of the benthos is farthest away from the coastlines. As a result, the
area of distribution of this dolphin in the Black Sea is very restricted,
which corresponds to its small abundance in the water body. Finally, the
Azov dolphin feeds mainly on benthonic food, but only in the shoal waters
of the Sea of Azov and the Kerch Strait. Finding itself in the Black Sea,
this dolphin changes to pelagic food in the event that the food is concen-
trated in the littoral zone. Thus, the distribution of the harbour porpoise

is also restricted only to the littoral zone. Due to the population of the
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Sea of Azov and the Kerch Strait by this dolphin, the area of distribu-
tion beéctmes greater than the area of distribution of the bottle-nose dol-
phin, which corresponds as well to its greater abundance in comparison with
the latter species.

The differences in the nature of feeding also determine the disper-
sion of the animals. The common dolphin, feeding on pelagic food which
forms schools, usually keeps to large aggregations. The benthophagous
bottlenose and the harbour porpoise usually keep to small groups and only
in cases of concentrations of anchovy in the littoral zone do they form
schools. They are nevertheless inferior in abundance to the schools of
common dolphin,

The nature of the behavior in the Sea is atso sharply distinct. The
Pelagic form - the common dolphin - always floves with great speed