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INTRASPECIFIC AGGRESSIVENESS OF THREE SPECIES
OF GOBIIDAE FISH OF THE GENUS PONTICOLA ILJIN, 1927
IN LABORATORY CONDITIONS

The intensity of intraspecific aggressiveness of three species of gobiidae fish of the
genus Ponticola was studied — Pinchuk’s goby Ponticola cephalargoides (Pinchuk,
1976), mushroom goby Ponticola eurycephalus (Kessler, 1874) and ratan goby
Ponticola ratan (Nordmann, 1840). A different level of intraspecific aggressiveness
is shown in the investigated fish species. Pinchuk’s goby showed the greatest
aggressiveness — its single-sex and mixed groups behaved more aggressively than
groups of mushroom goby and ratan goby. At the same time, indicators of the
intensity of aggressiveness in the groups of mushroom goby and ratan goby did not
show a statistically significant difference between these two fish species.

Key words: Ponticola cephalargoides, Ponticola eurycephalus, Ponticola ratan,
intraspecific aggressiveness

Studies of the ichthyofauna of the Black Sea have remained relevant for a long time.
Features of the formation of the Black Sea aquatic biotopes led to the emergence in
our region of unique ichthyocenoses, in particular bottom ichthyofauna, an important
component of which are fish of the (Actinopterygii; Gobiiformes; Gobiidae) [4]. The
most common group among them are representatives of the genus Ponticola, which
belong to the Ponto-Caspian relict species [3].

Our research focuses on three species of gobiidae fish of the genus Ponticola:
Pinchuk’s goby Ponticola cephalargoides (Pinchuk, 1976), mushroom goby
Ponticola eurycephalus (Kessler, 1874) and ratan goby Ponticola ratan (Nordmann,
1840). These species are distributed along the northern coast of the Black Sea and are
an important component of bottom biocenoses [1]. Their habitats overlap and they
inhabit similar biotopes. However, the frequency of the occurrence of these species
is different. While Pinchuk’s goby is quite common and is considered as a potentially
industrial species, mushroom goby and ratan goby are much less common [2].

In our work, such an aspect of the behaviour of these species as aggressiveness
is considered. This form of interaction is characteristic of representatives of the
gobiidae family and can manifest itself both in interspecific and intraspecific
interrelation. For example, the intraspecific aggressiveness of the male goby Trimma
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marinae Winterbottom, 2005 is associated with the protection of the female during
the spawning period and is a consequence of the monogamy that is characteristic of
this species [9]. Differentiated aggressive behaviour is demonstrated by the goby
Bathygobius soporator (Valenciennes, 1837), which lives in shallow areas of the
Gulf of Mexico. The form of manifestation of aggression is in the characteristic
colour, position of swimmers and depends on the sex, size, and stage of maturation of
the offender of the territory controlled by the male [15]. Gobius cruentatus Gmelin,
1789, during territorial interactions, emits acoustic signals, which consist of four
types of sound emissions. It is the largest acoustic repertoire described so far in
gobiidae fish and is thought to perform a threatening function [12].

The aggressiveness of fish is also a component of interspecific relationships
of individual representatives of ichthyocenosis and therefore can be a factor that
affects the distribution of species and the frequency of their occurrence in habitats.
This aspect of behaviour was studied in representatives of the Gobiidae family from
the Black Sea, specifically Proterorhinus semilunaris (Heckel, 1837), Neogobius
melanostomus (Pallas, 1814), Ponticola kessleri (Guinther, 1861), and N. fluviatilis 7,
11]. So, invasions of this fish, which continue in the Western European rivers Rhine
and Meuse, lead to interaction with local bottom fish species. Since both groups live
at the bottom and prefer shelters for at least part of their life cycle, the emergence of
competition for shelter becomes a limiting factor. Experiments were conducted with
habitat selection between two common native bottom fish species (Cottus perifretum
Freyhof, Kottelat and Nolte, 2005 and Barbatula barbatula (Linnaeus, 1758) and
four invasive non—native goby species (Proterorhinus semilunaris (Heckel, 1837),
Neogobius melanostomus (Pallas, 1814), Ponticola kessleri (Glinther, 1861) and
Neogobius. fluviatilis (Pallas, 1814). Native C. perifretum demonstrated a significant
shift in habitat selection with the co—distribution of territory by P. kessleri and
P semilunaris. It has been displaced and moved from available shelter sites to
less desirable habitat types [11]. Thus, this type of behaviour favours when very
aggressive invaders can outcompete local species for resources [8].

Experiments have also been conducted on how competitive behaviour in the
interspecies relationship between two invasive gobies, P. kessleriand N. melanostomus
may affect the development of populations of these fish in the Rhine River. Direct
competitive interactions between species were observed. N. melanostomus was more
active and won most interspecies conflicts, though it was smaller. Also in feeding
experiments it was found that N. melanostomus prefers gammarids (Gammaridae)
over fish during direct competition, while for P. kessleri the opposite occurs, it
prefers fish over gammarids. The results of this study show that the two species
exhibit different strategies and prove that P. kessleri and N. melanostomus can
occupy different niches, which makes it possible for them to coexist [7].

The coexistence of native species of goby fish is also based on interspecific
aggressive interactions. Thus, in experimental conditions, biotic interactions of three
tidal gobies were considered — Bathygobius fuscus (Rippell, 1830), Chaenogobius

22



ISSN 2077-1746. Bicuuk OHY. Biomoris. 2024. T. 29, Bum. 1(54)

annularis (Hilgendorf, 1879) and Chaenogobius gulosus (Sauvage, 1882). Studies
have shown that species identity and body size are important elements of aggressive
behaviour that affect the use of the habitat of these fish. Such methods of interaction
can contribute to the coexistence and distribution of species in fish clusters [6].

Species of the genus Ponticola are territorial, and therefore they are characterized
by this type of behaviour. However, the significance of such behaviour in the
formation of benthic ichthyocenoses by representatives of the genus has not been
studied in detail. However, the assessment of the aggressiveness of fish, in particular
gobies, is complicated by the inability to observe them in natural conditions for
a long time, which is necessary to obtain reliable data. This requires fixation and
mathematical processing of the results of observations, which would allow comparing
the indicators of aggressiveness of different species.

The purpose of our study was to study the aggressive behaviour and to determine
the intensity of intraspecific aggressiveness of goby fish of the genus Ponticola
which live in the Gulf of Odesa and are an important component of the bottom
ichthyocenosis of the northwestern part of the Black Sea of Ukraine.

Materials and methods of research

Ichthyological material was collected in the coastal waters of Odesa Bay from
Cape Northern Odesa to Cape Big Fountain during fishing with fishing rods from
July 1 to September 15, 2023. Laboratory experiments were carried out in the
aquarium room of the department of zoology, hydrobiology and general ecology of
Odesa I. 1. Mechnikov National University.

Two groups of fish of each species were selected for the research. From each
species, one group consisted of 10 males with a total length of 13—14 ¢m, the second
group — of 5 males (total length of fish 13—-14 cm) and 5 females (total length of
individuals — 12—13 cm).

When keeping fish, natural seawater was used. The water temperature in the
aquarium was maintained at 14 °C, the fish were fed once a day. The diet of gobies
consisted of frozen mussels, fish and blood worms. Fish that were involved in the
experiment were at least two weeks in artificial aquarium conditions.

To determine the intensity of aggressiveness, the total motor activity of the
fish was first measured, which was recorded at one-hour intervals. For the unit of
aggressive behaviour, the average number of aggressive movements per hour was
chosen, which led to a change in the position or escape of the fish in the direction
in which they were committed. It was not taken into account whether there was
a physical contact between the fish or not. The intensity of aggressiveness was
estimated as a percentage ratio of aggressive activity to the total motor activity.

The following equipment was used for the aggressive behaviour level experiment:

— an aquarium of organic glass 110 cm long, 110 cm wide and 50 cm high;

— external filters for aquarium water “Jebo — 803" (China);
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— digital network camera Hikvision DS-2CD2432F-I (China);

— laboratory thermometer;

— tests for measuring hydrochemical parameters “Tetra” (Germany);

— Titan 2000 refrigerator (Germany);

— heater for the aquarium “Hagen” (Canada).

Observations were conducted for each group hourly from 9:00 AM to 3:00 PM
over 5 days. Each sample consisted of 30 observations. The total motor activity
of the fish was recorded using a digital camera installed above the aquarium at a
height of 125 c¢m so that the camera lens covered the entire area of the bottom of
the aquarium. Then the resulting video was transferred to the computer memory and
processed according to the original method of tracking laboratory animals, “Method
of computer vision” [13]. For comparing the obtained results, a nonparametric
statistical criterion, the Mann-Whitney test, was applied with a significance level
of p<0.01. We chose this criterion because it assesses differences between two
independent samples for any quantitatively measured feature and allows detecting
variations in parameter values between small samples, which was crucial in our
experiments [5].

Study results and discussion

The motor activity of Pinchuk’s goby was studied from October 21 to October 25,
2023. During the studies, the total motor activity of the fish was first calculated. The
number of movements was recorded in time intervals, after which the average value
was calculated (Table 1).

Table 1
Motor activity of Pinchuk’s goby (number of movements per hour)
Time interval

Observation Day ™79 00T 70,00~ | 11.00— | 12.00- | 13.00— | 14.00- | Mean

10,00 11,00 12.00 13.00 14.00 15.00 value
34 93 76 112 88 107 100 96.0+£10.33
It 33+29 109 105 111 93 124 97 106.5+£8.17
34 79 109 66 112 69 70 84.1+17.56
2nd 33+29 98 101 105 123 107 108 107.0+£5.67
343 64 98 69 106 79 93 84.8+14.17
3nd 33+29 118 108 98 124 95 106 108.2+8.56
34 95 85 70 101 104 102 92.8+10.22
i 33+29 93 104 95 109 111 103 102.5+£5.67
34 89 81 111 98 66 74 86.5+£12.83
o 33+29 119 101 103 92 94 96 100.8+6.83
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A statistically significant difference (p < 0.01) in the locomotor activity of fish
was observed between male-only groups and mixed-sex groups, regardless of the
observation day. The significance level (p) used in the Mann-Whitney test, with
values less than 0.01, indicates the reliability of these differences. Thus, overall
locomotor activity was higher in the group composed of individuals of different
sexes.

The activity of fish which can be interpreted as a manifestation of aggressive
behavior, or aggressive activity was also calculated. This type of behavior was also

observed in both groups (Table 2).
Table 2

Aggressive activity of Pinchuk's goby (number of movements per hour)

Time interval
Observation day g 0o ["10,00- | 1000~ [ 12.00- | 13.00- | 1400- [ .
10,00 | 11,00 | 12.00 | 13.00 | 14.00 | 15.00
33 36 48 46 28 22 47 37.8+9.17
o 4d3+29| 81 71 77 80 78 70 76.2+3.78
34 49 32 48 26 36 34 37.5+7.33
2nd 33+QQ| 78 81 79 82 72 76 78.0+2.67
a3 44 50 49 23 22 26 35.6+12.00
i 33+29| 78 75 83 81 77 74 78.0£2.67
33 51 46 33 40 27 43 40+6.67
" 33+22| 71 85 73 72 82 77 76.7+4.67
33 41 49 30 23 42 45 38.3+7.89
o 33422 73 86 81 84 69 74 77.8+5.83

The differences between the results of counting aggressive movements in the
male group and the mixed group were also statistically significant (p<0.01). The
number of aggressive movements in the group which consisted of males and females
was higher.

The intensity of the aggressiveness of Pinchuk's goby the single—sex group of
males was 42.6%, and in the mixed group it was higher and amounted to 73.6%
(Table 3).

Thus, the total motor activity, aggressive activity and intensity of aggressiveness
in the group, which consisted of 5 males and 5 females of Pinchuk’s goby was higher
than in the group, which included only males.

Similar observations were also made with mushroom goby. Fixation of the
general activity of fish was carried out from 26.10.2023 to 30.10.2023. The same
two groups of fish were involved in the experiment (Table 4).
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Table 3
Intensity of aggressiveness of Pinchuk's goby
(number of movements per hour,%)
Observation day
Activity type For the
st 2nd 3rd 4th 5th entire
period
34 96.0+10.33 | 84.1+17.56| 84.8+14.17 |92.8+£10.22 [86.5+12.83 | 88.9+13.87
Motor activity
33+ [106.5£8.17|107.0£5.67 | 108.2£8.56 |102.5+5.67 | 100.8£6.83 | 105.0+7.47
Aggressive 34 37.84£9.17 | 37.5£7.33 | 35.6+12.00 | 40+6.67 | 38.3+7.89 | 37.81+8.81
activity 33+99 | 76.243.78 | 78.042.67 | 78.0+2.67 | 76.7+4.67 | 77.8+5.83 | 77.3+3.88
Intensity of a3 39.4 44.6 42.0 43.1 443 42.6
aggressiveness
% 33+9¢9 71.5 72.9 72.1 74.2 77.2 73.6
Table 4
Motor activity of mushroom goby (number of movements per hour)
Time interval
Observation day ™9, 00_ 110,00 [ 10.00- [ 12.00- | 13.00- | 1400- [
10,00 11,00 12.00 13.00 14.00 15.00
343 95 73 96 84 59 56 77.2+14.50
st
33+99 83 72 77 93 95 66 81.0+9.33
343 87 90 61 92 67 89 81.0+11.33
2nd
33+99| 80 79 98 89 91 82 86.5+6.17
34 86 75 70 80 90 73 79.0+£6.33
3rd
33+99| 98 87 78 70 83 67 80.5+8.83
343 88 48 71 95 66 74 73.7+£12.00
4th
33+99| 75 74 82 71 94 85 80.2+6.83
343 48 69 87 52 67 54 62.8+11.50
Sth
33+99| 89 82 69 85 75 88 82.8+6.22

The total number of movements in both groups of goby red differed and had a
statistical difference (p<0.01). In general, the fish in the mixed group showed greater
activity than in the single—sex group.

The number of aggressive movements was also higher in the mixed group than
in the group consisting only of males (Table 5). The difference in the indicators of
aggressive activity of both groups was statistically significant (p<0.01).
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Table 5
Aggressive activity of mushroom goby (number of movements per hour)
Time interval
Observationday ™9 00" T 10,00~ | 11.00— | 12.00— | 13.00— | 14.00— Mean valuc
10,00 11,00 12.00 13.00 14.00 15.00

a3 15 27 26 21 19 23 21.8+£3.50
It 33+99 47 39 21 35 32 49 37.2+7.83

34 33 21 25 35 27 34 29.244.83
2nd 33+99 21 26 24 44 39 43 32.849.17

34 32 28 27 34 33 13 27.8+5.22
3rd 33+90Q 51 54 33 53 56 23 45.0+11.33

34 18 29 30 32 17 26 25.3£5.22
H 33+2Q 54 57 50 48 38 29 39.3+8.33

34 28 19 14 27 29 13 21.7+6.33
ot 33+99 58 50 43 34 59 42 47.7+8.00

Using indicators of general motor and aggressive activity, the intensity of
aggressiveness in experimental groups of mushroom goby was calculated (Table 6).

Table 6
Indices of various forms of motor activity of
mushroom goby (number of movements per hour,%)
Observation day
Activity type
1st 2nd 3rd dth 5th Mean
value
a8 77.2+14.50| 81.0+11.33 | 79.0+6.33 |73.7£12.00 | 62.8+11.50 | 74.7£12.51
Motor activity
A3+Q9Q | 81.0£9.33 | 86.5+6.17 | 80.5+8.83 | 80.2+6.83 | 82.8+6.22 | 81.9+£7.45
Aggressive 33 |21.746.33 | 29.244.83 | 27.8+£5.22 | 25.3+5.22 | 21.843.50 | 25.745.6
activity 33+9Q | 37.247.83 | 47.7+8.00 | 45.0+11.33 | 39.3+8.33 | 32.8+9.17 | 41.7+9.90
Intensity of 33 29.9 36.0 35.2 343 34.6 34.0
aggressiveness
% 33+29 45.9 37.9 55.9 49.0 57.6 493

Observations of the activity of the mushroom goby showed that the activity, both
general and aggressive, is more pronounced in the mixed group. Accordingly. the
intensity of aggressiveness was higher in the group of males and females — 49.3%
than in the group in which there were only males — 34.0%.
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Another type of gobies, which was monitored — ratan goby. Two groups of this
species of goby were observed since November 1, 2023 to November 5, 2023.

The results of observations of motor activity showed a difference in the behaviour
of the two experimental groups (Table 7).

Table 7
Motor activity of the ratan goby (number of movements per hour)
Time interval
Observation day 79 00— [ 10,00 [ 11.00- | 12.00- [ 13.00- [ 1400- [ |
10,00 11,00 12.00 13.00 14.00 15.00
33 74 82 98 65 71 59 74.8+10.11
s 33+99 42 46 48 25 30 26 36.249.17
34 90 61 84 92 69 88 80.7£10.44
n 33+99| 34 40 36 27 30 25 32.0+4.67
343 66 85 65 89 57 92 75.7£13.00
rd 33+99 27 35 29 41 46 26 34.0+6.67
34 86 75 82 62 78 83 77.7+6.11
- 33+99 25 49 28 40 43 46 38.5+8.00
34 81 60 75 65 91 68 73.3£9.00
o 33+99] 29 25 35 46 38 34 34.5+5.17

Unlike Pinchuk’s goby and mushroom goby, the motor activity in the mixed
ratan goby group was lower than in the single—sex group, and these indicators had a
statistically significant difference (p<0,01).

The results of calculation of aggressive actions in two experimental groups are
given in Table 8.

A greater number of aggressive movements among experimental fish goby ratan
was also observed in single—sex groups. Fish in the mixed group showed almost half
as many aggressive actions to each other. These differences between the obtained
magnitudes of observations were statistically significant (p<0.01).

To compare the intraspecific aggressiveness of the species considered in our
work, we determined the intensity of this indicator for the ratan goby (Table 9).

According to the indicators, a greater intensity of aggressiveness is inherent in the
mixed group (41.3%) than in the same—sex group of males (32.7%).
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Table 8
Aggressive activity of the ratan goby (number of movements per hour)
Time interval
Observationday ™9 46" 00~ [ 11.00- | 12.00- | 13.00— | 14.00— Mean value
10,00 11,00 12.00 13.00 14.00 15.00
348 37 16 18 35 19 36 26.849.17
1st
33+99 | 10 12 8 19 13 20 13.7+3.89
34 15 19 35 39 29 31 28.0+7.33
2nd
33+909 1 10 13 14 19 9 12.742.67
338 30 11 13 14 28 23 19.8+7.17
3rd
33+99 19 18 20 12 15 17 16.8+£2.22
348 29 38 36 12 23 17 25.8+8.50
4th
33+99 13 16 17 18 15 10 14.8+£2.22
38 12 20 35 34 25 23 24.8+6.50
5th
33+9¢9 10 11 13 20 17 14 14.2+2.89
Table 9
Indices of various forms of motor activity of ratan goby
(number of movements per hour,%)
Observation day
Activity type
Ist 2nd 3rd 4th 5th Mean
value
A& |74.8£10.11 | 80.7+10.44 | 75.7£13.00 | 77.7£6.11 | 73.3£9.00 | 76.4+10.30
Motor activity
33+QQ | 36.249.17 | 32.0+4.67 | 34.0+6.67 | 38.5+8.00 | 34.5+5.17 | 35.0+7.04
A . 33 126.8+9.17 | 28.0£7.33 | 19.8+7.17 | 25.8+8.50 | 24.8+6.50 | 25.1+8.07
ggressive
activity 33490 | 13.743.89 | 14.242.89 | 16.842.22 | 14.842.22 | 12.7+2.67 | 14.4+3.20
Intensity of a3 35.8 34.7 26.2 332 33.8 32.7
aggressiveness
% 33+29 35.0 42.8 49.4 38.4 41.1 41.3

Thus, the obtained indicators allow us to assess the intensity of the aggressive
behaviour of Pinchuk’s goby, mushroom goby and ratan goby observed in single—sex
and mixed groups (Table 10).
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Table10
Indices of various forms of motor activity of Pinchuk’s goby, mushroom goby and
ratan goby
Total mobility Aggressive mobility Intensity of
Species (movement/h) (movement/h) aggressiveness,%
38 | 83+8%| 384 |43+ | 88 | 88+8%
Pinchuk's goby 88.9+13.87 | 105.0+7.47 | 37.814+8.81 | 77.3+3.88 42.6 73.6
Mushroom goby | 74.7+12.51 | 81.9+7.45 | 25.745.6 | 41.7£9.90 34.0 49.3
Ratan goby 76.4+10.30 | 35.0+£7.04 | 25.1+£8.07 | 14.4+3.20 32.7 41,3

The highest value of intraspecific aggressiveness was recorded for Pinchuk’s
goby— in the group consisting only of males — 42.6%, and 73.6% in the group of
males and females. The mushroom goby also had lower rates of aggressive behavior
intensity in the same—sex group — 34.0% than in the mixed group — 49.3%. We got
the lowest rates of aggressiveness for the single—sex group of ratan goby — 32.7%,
while in the mixed group the aggressiveness of these fish was greater — 41.3%.

In a group comparison of the intensity of the aggressiveness of Pinchuk’s goby,
the mushroom goby and the ratan goby, the statistical difference was between the
indices of the aggressive behavior of Pinchuk’s goby and the mushroom goby, as
well as for Pinchuk’s goby and ratan goby. This was true for both single—sex and
mixed groups. There is no statistical difference between the aggressive activity of the
mushroom goby and ratan goby groups (Table 11).

Table 11
Comparison of intensity of aggressiveness of Pinchuk’s goby,
mushroom goby and ratan goby
Observation day
. Statistical
Species Ist 2nd 3rd 4th Sth difference
33 |83+2%| 43 |83+2%| 438 |83+2%| 43 |33+2%| 43 |33+22
Pinchuk’s
goby 394 | 71.5 |44.6| 729 |42.0| 72.1 |43.1| 74.2 |443| 712 <0.01
Mushroom | 29.9 | 459 |36.0| 379 |352| 559 |343| 49.0 |34.6| 57.6 p=UAL
goby
P‘?}"w 394 | 715 |44.6 | 729 |42.0| 72.1 [43.1| 742 |443| 772 001
g0y 358 350 [34.7| 428 |262| 494 [332| 384 [338] 411 | P
Ratan goby
Mushroom No
obi 299 | 459 [36.0| 379 |352| 559 |343| 49.0 |34.6| 57. statistically
%;ayn ob 358 | 35.0 |34.7| 42.8 |26.2| 494 |33.2| 384 |33.8| 41,1 | significant
£0bY differences
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Thus, Pinchuk’s goby showed the greatest intraspecific aggressiveness —its single—
sex and mixed groups behaved more aggressively than the mushroom goby and ratan
goby groups. At the same time, the intensity of aggressiveness in the mushroom goby
and ratan goby groups did not show a statistically significant difference. However,
the motor and aggressive activity of the goby ratan in the single—sex group was
higher than in the mixed group, while the Pinchuk goby and the mushroom goby, on
the contrary, showed more activity in the mixed group.

The research by Sebastianutto on the significance of aggressive signals in the
gobiidae (Gobius cruentatus) during territorial interactions [12], experiments
conducted by Kessel et al. to study aggressive behaviour in P. semilunaris, N.
melanostomus, P. kessleri, and N. Fluviatilis as native species during colonization
[11], and observations by Borcherding, Hertel, and Breiden on competitive behaviour
in P. kessleri and N. melanostomus [7] all indicate that aggression plays a crucial
role in the life of the Black Sea representatives of the Gobiidae family. This leads
us to consider that the aggression exhibited by the studied fish may have adaptive
significance and influence fish distribution in benthic ichthyocenoses.

Conclusions

Our observations indicate varying levels of intraspecific aggression in the
gobiidae fish: Ponticola cephalargoides (Pinchuk, 1976), Ponticola eurycephalus
(Kessler, 1874), and Ponticola ratan (Nordmann, 1840).

The research paper was received May 24, 2024
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BHYTPIIIHBOBUJIOBA ATPECUBHICTb TPHOX
BUAIB BUMKOBUX PUB POAY PONTICOLA ILJIN,
1927 B JABOPATOPHHUX YMOBAX

Pesrome

IIpob6aema. ArpecuBHa IOBEAIHKAa MOXE MPOSBISTHCS SIK Y MDKBHIOBHX, TaK
1 y BHYTPIIIHbOBHOBUX B3aeMoBigHocuHaxX pub. Taka ¢opma B3aeMomil xapak-
TepHa Ul npeacTaBHUKIB poanHu Gobiidae. Bona Moke BIIMBaTu Ha pO3MOJLT
Ta YUCEJBHICTh BUIB Yy iXxTioneHo3ax. OcoOnMMBOCTI Ta BUPaKEHHS! arpeCHUBHOCTI
y YOPHOMOPCHKHMX OWYKIB € HAalMEHII JOCIHIIPKCHUM THUIIOM IOBEIHKH, 30KpeMa
y BuniB poxny Ponticola lljin, 1927

MeTta. Metoto poOoTH Oy;10 BUBYEHHS BHYTPILIIHBOBHUIOBOI arpeCUBHOT MTOBEIIHKN
TpbOX BUJIB OMUKiB pony Ponticola — ouuka Ilinuyka Ponticola cephalargoides
(Pinchuk, 1976), 6uuka pynoro Ponticola eurycephalus (Kessler, 1874) ta Ouuka
kaMm’stHorO Ponticola ratan (Nordmann, 1840).

MeTtonuka. IxTionoriunuii Marepian 3i0pano B mpubepexHiii akBaropii Onecbkoi
3aroku Bij mucy IliBriunnii Oxeckkuii 1o Mucy Bennknit @oHTaH npu npoBeieHHI
J0By Byakamu 3 1 jumHs o 15 BepecHst 2023 poky. JlaboparopHi excriepuMeHTH
MIPOBOJIMIIM B aKBapialibHIl Kadeapy 300710T1i, Tigpooionorii Ta 3araabHOI eKoJIoTii
OnechKOro HallOHAJIBLHOTO YHiBepcuTeTy imeHi 1. I. Meunukosa.

Jns nocnipkenp Oynu BiniOpaHi 1mo JBi rpynu pu0 koxHoro Bunay. [lns BH3Ha-
YEeHHS! IHTEHCHBHOCTI arpecMBHOCTI CIIOYATKy BHMIPIOBAJIM 3arajbHy pPYXOBY
aKTHBHICTh pHO, sIKy (ikCyBasM 3a iHTEpBaJaMH TPUBAIICTIO B OJHY TOAMHY. 3a
OZIMHUIIIO arpecHuBHOI TOBEIIHKH OOpaHO CEepeqHIO KUIbKICTh arpecMBHHX PYyXiB
3a TOAMHY, SIKi IPUBOIMIIN JI0 3MIHH MOJIOKECHHS UM BTeUi pHOH, B HANPSIMKY SKOi
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BOHU OyiM 31iHiCHEHi. |[HTeHCHBHICTh arpeCHBHOCTI OIIHIOBAJIACh Y BiJICOTKOBOMY
CHIBBITHOIIEHH]I arpeCUBHOT aKTHBHOCTI JI0 3arajbHOI PyXOBOi aKTUBHOCTI.
CriocTepexeHHs TPOBOIMIIUCH 32 KOXKHOIO I'PYIOI0 MPOTATOM miecT roauH 3 9.00
10 15.00 ropmHM MpomoBXK S5 HIB. 3aralibHy PyXOBY aKTHBHICTH pHO (ikcyBaiu
3a JIONOMOror0 IM(POBOi KaMepH, BCTAHOBJICHOT HaJ akBapiymoM. OTpuMaHHN
BiJZICO3aITUC TEPEHOCHIIN B I1aM’ATh KOMIT IoTepa Ta 00poOIsiin 3a OpHUTiHAIBHOIO
METOJIMKOIO ISl TPEKIHTY JIAOOPAaTOPHUX TBApHH «MeTox KOMII IOTEPHOTO 30pY».
J1u1st TOpiBHAHHS OTPUMAHUX PE3YJIbTaTiB 3aCTOCOBYBAIN HEMApaMETPHYHHUI CTaTH-
CTHYHUH KpHUTepili MaHHa-YiTHI.

OcHoBHi pe3yabraTn. Halibinbiry BHYTPIITHEOBH/IOBY arpecUBHICTh MOKa3aB OH-
yok [liHuyka — #oro ogHOCTaTEBI Ta 3MilIaHi IpyNy NOBOAMIN cebe arpecuBHinIe,
HDK rpynu OMuka pyznoro Ta Onuka paraHa. BoaHoyac MOKa3HMKH IHTEHCHBHOCTI
arpecuBHOCTI B Ipylax OMYKa pyloro Ta OMYKa paraHa HE IOKa3ald CTaTUCTUYHO
3HAYUMOI BIIMIHHOCTI MiXk JBOMA JaHMMHU BuaamMu pu0. OqHaK, 3arajibHO pPyXOBa
Ta arpecMBHA aKTHBHICTH OWYKa paTaHa B OIHOCTATEBiH rpymi Oyna BHIIOIO, HIXK
y 3MimaHii rpymi, Toai sk Ondok [liHuyka Ta OMYOK pyaMii HABIAKH, y 3MilIaHIH
IpyIi BUSIBIISUIN OLIBITY aKTHBHICTb.

BucnoBku. Hami criocrepesxeHHs CBiI9aTh PO Pi3HUI piBEHb BHY TPIIHEOBUAOBOT
arpecuBHOCTI y Onuka [linuyka Ponticola cephalargoides (Pinchuk, 1976), 6muka
pynoro Ponticola eurycephalus (Kessler, 1874) Ta Ouuka kam’stHoro Ponticola ratan
(Nordmann, 1840), o Moxe MaTH aJalTUBHE 3HAYCHHS Ta BILIMBATH HA PO3IIOMILT
puO B TOHHHX iXTiOIICHO3aX.

KuarouoBi cnoBa: Ponticola cephalargoides, Ponticola eurycephalus, Ponticola
ratan, BHYTpPIIIHHOBUOBA arPECUBHICTh

Y.V. Karavansky, V.V. Zamorov

Odesa 1. I. Mechnikov National University, Faculty of Biology, Department of
Zoology, Hydrobiology and General Ecology, 2 Dvorianska St, Odesa, 65082,
Ukraine, e-mail: u.v.karavanskiy@onu.edu.ua

INTRASPECIFIC AGGRESSIVENESS OF THREE SPECIES
OF GOBIIDAE FISH OF THE GENUS PONTICOLA ILJIN, 1927
IN LABORATORY CONDITIONS

Summary

Introduction. Aggressive behavior can be manifested both in interspecific
and intraspecific relationships of fish. This form of interaction is typical for
representatives of the Gobiidae family. It can affect the distribution and abundance
of species in ichthyocenoses. Peculiarities and expression of aggressiveness in the
Black Sea gobies is the least researched type of behavior, in particular in species of
the genus Ponticola 1ljin, 1927

Aim. The aim of the work was to study the intraspecific aggressive behavior of three
species of bulls of the genus Ponticola — Pinchuk’s goby Ponticola cephalargoides
(Pinchuk, 1976), mushroom goby Ponticola eurycephalus (Kessler, 1874) and ratan
goby Ponticola ratan (Nordmann, 1840).
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Methods. Ichthyological material was collected in the coastal waters of Odesa Bay
from Cape Northern Odesa to Cape Big Fountain during fishing with fishing rods
from July 1 to September 15, 2023. Laboratory experiments were carried out in
the aquarium room of department of zoology, hydrobiology and general ecology of
Odesa 1. 1. Mechnikov National University.

To determine the intensity of aggressiveness, the total motor activity of the fish was
first measured, recorded at one-hour intervals. For the unit of aggressive behaviour,
the average number of aggressive movements per hour was chosen, which led to
a change in the position or escape of the fish in the direction in which they were
committed. The intensity of aggressiveness was estimated as a percentage ratio of
aggressive activity to total motor activity.

Observations were carried out on each group for 6 hours from 9.00 to 15.00 for
5 days. The total motor activity of the fish was recorded using a digital camera
installed above the aquarium. Then the resulting video was transferred to the
computer memory and processed according to the original method of tracking
laboratory animals, “Method of computer vision”

Results. Pinchuk’s goby showed the greatest intraspecific aggressiveness — its
single—sex and mixed groups behaved more aggressively than the mushroom goby
and ratan goby groups. At the same time, the intensity of aggressiveness in the
mushroom goby and ratan goby groups did not show a statistically significant
difference. However, the motor and aggressive activity of the goby ratan in the
single—sex group was higher than in the mixed group, while the Pinchuk goby and
the mushroom goby, on the contrary, showed more activity in the mixed group.
Conclusion. Our observations also indicate a different level of intraspecific
aggressiveness in different species of Gobiidae, which may have adaptive
significance and affect the distribution of fish in ichthyocenoses

Key words: Ponticola cephalargoides, Ponticola eurycephalus, Ponticola ratan,
intraspecific aggressiveness
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