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Historical Data and Decisions Made

According to the literature data, the number of Caspian sealswas 1 million species at the end of the last millennium, it decreased to
350,000 under the influence of hunting by mid-1941-1946; in order to restore the population, measures were taken to limit hunting,
which allowed to increase its number to 650,000 in 1960-80. Later with the increase in hunting and death from various diseasesthe
number decreasedto 168,000. In order to preserve the population, the Caspiancountries listed the speciesin the Red Books of coastal
countries and the hunting was completely stopped in 2020. Since 2006, there has been a slow recovery of the population to a level of
300,000 species

Nowadays, the population is of serious concern due to anthropogenic activity in the North Caspian Seaand the almost complete lack of
new reliable information on the current Caspianseal population, birth rate and other parameters. Thus,visual aerial counts of the Caspian
seal conducted by Kazakh and British specialists in the North Caspian Sea in 2000-2005, estimated the seal stock at about 168,000
specieson the ice field, with an annual decline trend of 3 to 4%. Basedon these data, the International Union for Conservation of Nature
(IUCN)assignedthe categoryof 0 e nd an g p e e it 2098 In 2020, the Caspianseal was included in the Red Book of Kazakhstanas
oendangpeedeso
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Studies implemented in 2020 -2024

1. Monitoring the impact on the Caspian seal population during icebreaking
navigation in 2024.

2. The Caspian seal count in the North Caspian Sea waters in winter and spring
In 2020 -2024.

3. Studies of the current status of the seal population In 2020-2023.
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1. Monitoring the impact on the Caspian seal population during
icebreaking navigation in 2024.

Aim : implementation of measures to prevent the impact of the Companyo0s
activities in the North CaspianSeaon the Caspianseal Development of measures

to mitigate the impact of winter icebreaking operations on the Caspian seal
population in 2024.

Objectives:

A Aerial reconnaissanceto plot the route of icebreakers taking into account the
distribution of sealson the ice field.

A Impact monitoring of the icebreaking navigation in areasof seal aggregations.

A Evaluation of efficiency of the previous measures on mitigation of the
iIcebreaking navigation impact on the seal population and recommendations for
Improvements of these measures
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Aerial reconnaissance to adjust the icebreaker's

minimize the impact on seals
N
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A research team of three marine
mammal specialists
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Equipment for aerial photography:
cameras with 18*300 lenses, 10x50
binoculars, GPSvoice recorders.
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Icebreaker route
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| ee—3 peitc /18-20.02.2024/Route 3

A research team Included 6
marine mammal specialists
Equipment for aerial
photography: cameras with
18*300 lenses, 10x50 binoculars,
GPS,voice recorders, laser rulers,
vesselthermal imaging cameras

[ 1 peiic /28-31.01.2024/Route 1

1 peiic /02-04.02.2024/Route 1

2 peiic /08-10.02.2024/Route 2

: ; || — 2 peiiC /12-14.02.2024/Route 2

| e 3 peiic /21-23.02.2024/Route 3

4 peiic /28.02-01.03.2024/Route 4

| — 4 peiic /02-04.03.2024/Route 4

cebreaker rout es
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Results of the aerial reconnaissance over icebreaker ships routes in
January oFebruary.

Basedon aerial visual surveys,the following was established and implemented when planning
the route of icebreakers

A
A

The beginning of the pupping period is the last ten days of January.

Aerial visual surveyswere conducted over the route of icebreaker vessels the results of the
flights were transmitted to the vessel masters and seal observers to adjust icebreaker
navigation and bypassthe seal pupping areas

As of January 23, 16 pup rookeries were noted along the aerial reconnaissanceroute, 134
species were recorded, including 134 adults; the seals h a d ryét tbegun pupping, the
average density of sealsin the survey areawas 0.74 speciesper kmZ.

As of February 18, 9 pup rookeries were noted along the aerial reconnaissanceroute, where
300 sealswere recorded (225 adults and 75 pups) at an average density of 0.96 speciesper
kmZ2, including 0.24 pups per km2.
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The Caspian seal population in the areaof 2 navirgues i on ng

Data from icebreakero T u | pm@vweraents along the developed routes:

Female-pup pair, ea. 55 441 37 4 537
Single pup, spec. 14 118 33 395 560
Single adult, spec. 1083 1049 81 3239 5452
Total adults, spec. 1138 1490 118 3243 5989
Total pups, spec. 69 559 70 399 1097
Total seals, spec. 1207 2049 188 3642 7086

During the winter navigation period, Tulpar icebreaker made four voyages from Bautino port to the Kashagan field and back. In
total, observers on board the vessel noted 7,086 Caspian seals from January 28 to March 4. Including: 5452 single adults, 560
single pups and 537 mother-pup pairs).

alndnd

The pups rookeries were located on the ice west from Kulaly Island, at a distance of up to 100 km along the edge of the
ice field and to a depth (to the north, northeast) of up to 20-30 km, at a maximum distance in the direction of the
Kalamkas Khazarfield.
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Estimating icebreaker impact the on seal population

During four navigation voyages, 131 encounters with seals were recorded
from Tulpar icebreaker within the 150 m zone with 55.0% (72 encounters)
of the total number were classified as 0 | 0o mp o r teacounters, 44.3%
(58 encounters) were classified as 0 me d ii imm o r t emaounré and
0.7% (1 encounter) as 6 h ii grtp o r teacounters.

During 131 encounters Tulpar icebreaker made 56 manoeuvres. speed
reduction, vessel stopping, leftward or rightward deviation from the
course., including 31 caseswhen the vesselreduced speed, 15 caseswhen
the vesselcompletely stopped, and in the remaining cases(10) it deviated
rightward or leftward from the course.

The reported percentage of 6 | tovmedium i mp o r tiApaatsandicates
that vessel crews interact with the observation specialists during winter
navigation and confidently practice evasive manoeuvres when
encountering seal concentrations. Therefore, careful route planning and
careful navigation prevent impacts on breeding seals
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m «Minor Impact» «Medium Impact» ®m«Major Impact»

O Loiwmp or t & marethan 150 m away from the icebreaker
board.

OMediiumpor t & B0cte 650 m away from the icebreaker
board.

OHiigmpor t aiddm awayfrom the icebreaker board.
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Conclusion

. Aerial visual survey is carried out regularly 0 aligned with icebreakers weekly schedule and precedes the
movement of the icebreaker and does not depend on other parallel types of helicopter operations.

. A group of specialistswho are proficient in the methodology of collecting material and possessskills in use
of the specialist equipment (PC with appropriate programs, personal navigator, camera with long-focus
optics, voice recorder, laser rangefinder) are engaged to conduct aerial reconnaissanceand/or surveys

. Aerial reconnaissance information on the distribution of seals in the form of maps (with colour fields
reflecting the density of the seals),which show the densest concentrations, should be transmitted on board
the vessels(to masters and seal observers)immediately after the flight is complete.

. The icebreaker routes shall be planned in accordance with the aerial survey data. Routes shall be planned
around the main places of seal pupping, to minimize the impact of vesselson the Caspianseal population .

.0 Hiigmp o r timpaa €hall be reduced during February 1-20, and the movement of icebreakersshall be
restricted in the ice field during the period of mass seal whelping in the North Caspian Sea Vesselsshall
pass through the concentration sites of breeding seals during daylight hours at an icebreaker speed of
about 6 km/h (3.5 knots); iIf necessary,an icebreaker shall completely stop until the animals leave the
danger zone.

. It iIs recommended to additionally equip vesselswith thermal imagers on their sidesto increasethe visibility
distance to 200-250 meters from each side.

MOGATH CABFIAH
CGFERATIMG GOMPARY
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NCOS
2. Caspian seal aerial counting in the North Caspian Sea area In winter
and spring
International Program - Estimating the Abundance and Distribution and Natural Reproduction of

Caspian Sealsin the Kazakhstan and Russian Sectors of the North Caspian (2020-2024).
Purpose of the survey: Estimate the number of sealsin the Caspian Seabased on aerial counts (multispectral
aerial surveys)of pupping rookeries in winter and spring 2020-2024.

Objectives

A Multispectral aerial counting of the breeding stock of the population and offspring, using the infrared, video
and photo shooting from the aircratft.

A Determination of the pattern and density of the ice rookeries distribution, mapping of the seal concentration
areas Determination of the ratio of females and pups numbers.

A Determination of sealscorpse on the ice. o

A Desk study of aerial survey materials, verification of materials, their compilation and preparation for counting ©
of the Caspianseal population .

A Determination of the number of Caspian seals on the ice field and their total quantity, and developing §
proposals for the conservation of its population . X

A Counting sealsduring the moulting period on the sand islandsin the north -eastern CaspianSeaarea.

11



2. Caspian seal aerial counting in the North Caspian Sea area in winter
and spring

Piper PA 34 aircraft prepared for aerial
survey of seals
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The Multispectral survey scheme

iIncludes the use of 2 thermal imagers, 2 high-resolution
cameras, a wide-format video camera, 2 GPSdevices, 2
laptops with software for IR,photo and video shooting
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The survey was based on the International Seal
Counting Transect Grid

-
C
oy
-
@)

¥2c0Z/c1/81

12



A e P
r1-/10 Mobile Ice
<i0cm

| 4
/10 Mobile Ice

<10 cm 3

Ice survey In the North Caspian Sea

IS required to develop the Caspian seal aerial survey route

1/40 Mobile Ice
<10cm 7110 Mobile Ice
<10

1/10 Mobile ice

515 cm N

0
6/10 Mobile ice \\/I)
515¢cm
5/10 Mobile
515cm

2/10 Mobile ice
10-20 em

0

Warm winter, Feb 22, 2020.

49°30'E S0°E S0°30'E S1°E 51°30E

Cold winter, Feb 25, 2021.

S3°E S3°30'E

Ziesiepey aBew|

179461 / OLN 9L:vL ‘2207 Areniga gl pileA

S51°30E 52°E

e N & |

H00OIND pajelouLy [euoiBay

50°30°E
3
0
=5
5}
B
7/10 Mobile Ice
g #1020 cm
o 3
H
= ||3/10 Mobile Ice
2 5-15 cm 8/10 Mobile Ice
) 10-20 cm
3
o
&
w
=
2
=
73
13
o

5/10 Mobile Ice

20

T T
Radarsat-20MDA. Downlinked and processed@KSAT

e

£,

< 9/10 Stationary Ice .: ‘
v-/.;, 1525cm B @f}’ _ [4/10 Mobile Ice
{% 5-15 cm

8/10 Mobile Ice
5.

¢ _Open water

47°N

46°30N

T
EDMS number: NC00-00-000-AK-O-

Warm winter, Feb 24, 2022.

500N

ozojdojul A

9+/10 Stationary Ice | l
I 30-45 cm &
7/10 New Ice
<10 cm L.

7/10 Mobile Ice
5-15cm

2 o

o

9+/10 gg_rgls-sck;ble lce| ™ 9/10 Mobile Ice
: 30-45 cm

eag ueidsey 29140 Buipey 99|

Ziesiepey abew|

¥00pjaIND pajejouuy [euoibiay

17186:20/ 910 86:20 ‘6202 Aienigag £ piiep

24

9+/10 Stationary Ice

25-40 cm

10/10 Semi-stable Ice 9/10 Mobile Ice

10/10 Stable Ice 0

10/10 Stable Ice

5-15 cm

505N

te

j
B
|

Grounded ice
24 hrs ice displacement length in nm

SC o iondunkamemnt .
A Stamukhi
Ice edge w .
e B v

5 10 20 30 40 nm

46°30N

49°E 49°30'E S0°30'E S1°E 51°30'E 52°30E S3°E S53°30'E
| : | R 1
9+/10 Stationary Ice 7
15—25cmry 9+/10 Semi-stable Ice 9+/10 Stationary Ice
20-30cm 15-25cm
: &3 z H
. 7
\

9/10 Mobile Ice
15-20cm

(001 2040 Bupey 20| DZO[OWI o

46°N

N

o

eag ueidse)

Ziessepey abew|

45°30N

%00]j2INY pajejouuy [euoibay

172220/ 910 Lp:20 ‘p20Z Asenuer 6Z :pije

9/10 Mobile Ice 25-40 cm
15-35 cm =
i 25
9/10 Mobile Ice %
20-35 cm
0 10/10 Stable Ice
7/10 Mobile Ice T
<10 cm
8/10 Mobile Ice
5-20 cm
Open Water = A 32 i, L
MDA. Downli and T

Moderate winter, Feb 25,

EDMS number: NC00-00-000-AK-O-DM-2758-000

9/10 Stationary Ice
10-15¢cm

X

= L

X ¥/

9+/10 Semi-stable Ice

9+/10 Stationary Ice
15-25cm

9/10 Mobile Ice

9/10 Mobile Ice
10-20cm

7/10 New Ice

>5cm

8/10 Mobile Ice
<10cm

Open water

Radarsat-2@MDA. Downlinked and processed@KSAT

9/10 Mobile Ice

10-20cm

9/10 Mobile Ice

10-15cm

9/10 Mobile Ice

9+/10 Stationary Ice
15-30cm

9/10 Mobile Ice 4

&
&
9/10 Mobile Ice o
15-25cm
)
V)
&
&
>
2
<
S
9/10 Mobile Ice 9/10 Mobile Ice

5-15cm 10-15cm

47°N

ran

9+/10 Stationary Ice
20-25cm

9+/10 Semi-stable Ice
20-25cm

9/10 Stationary Ice
20-30cm

9/10 Mobile Ice
15-25cm

9/10 Mobile Ice
<10cm

9/10 Mobile Ice
>10cm

i ] Grounded ice
~—* 12hrs Ice displacement length in nm
No ice displacement N
A Stamukhi
Ice edge w Q’ 5

Ice boundary

46°30N

45°30N

45°N

|-I—:— |
0 5 10 20 30 40 nm
i

EDMS number: NC00-00-000-AK-O-DM-2952-000

Moderate winter, Feb 24, 2024

NCOC

HGATH GABFIAHN
CPERATIMNG COMPANRY

-
C
oy
-
@)

¥20c/cT/81

13



Basic parameters of Piper PA-34 aircraft :
Actual flight range, 1300 km;

Flight speed during aerial photography, 200-210
km/h;

Cruising speed, 240 km/h;

Maximum flight duration, 5 h;

Main altitude for aerial photography, 180 -200 m.

Equipment installed on the aircraft for survey:

A Onboard automated system (OAS) based
computers;

A Satellite navigation equipment;

A 2 thermal imagers & Optris PU50 and Flir A325;

A 2 high-resolution camerasNIKON D850;

A Overview camera GoPro 11 (main and backup);

A Laseraltimeter, lidar SF30/D.

on two
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Aerial survey, obtaining photos, video images and data from (IR) Ncoc
thermal imagers to count the number of the Caspian seals
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Photography and IR images of seal concentrations on the ice (Caspian Sea,
Flir A325 thermal imager)
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Distribution of seals on the ice field NCOC
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Initial decoding of the received data using photos, videos and
data from a thermal imager (IR)

IR images of seal distribution with reference to
geographic coordinates
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High-resolution photograph with adult and pup tags (red and
green, respectively)
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Flowchart of the technology for processing materials from aerial
survey of seals

Aerial survey materials

N

IR images Pictures Navigation Ice field satellite images
Counting seal in the IR Counting adult seals and pups
range based on photographs
Number of seals on tacks Length of tacks, area per
picture, IR
\ 4
Data correction unit <
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Area extrapolation using Kingsley method

A 4

Determine the number of pups and adult seals
onice

Determine the total population of the Caspian
— seals in 2023.

¥20c/cT/81
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Distribution density of all seals (left) and pups (right) on the ice in 2024.

NCOC
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515

Adult, Moulting, Moulted,

. _ .
species species species | species [CUGING PUPS, species | Share of pups, ™

Kazakhstan sector 3409 162 661 527 4759 1350 28.15
NUESER 1060 5 2 161 1474 414 28.09 z
sector @
@)

4469 212 864 688 6233 1764 56.24

¥20c/cT/81

he share of white coat pups was 12%, moulting ones- 49%, and moulted
young species - 39% in the total number of pups.
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Results of the aerial survey of seals in February 2024
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Estimated total population of the Caspian seals in 2024

The calculation formulas for estimating the total nhumber of the Caspiansealsas per RoK
approved methodological guidelines were previously proven in the White Seaon harp seal
and have been used in the CaspianSeafor more than 10 years

57310 277999

Given RoK guidance prescribed precautionary approach, the lower threshold of the total Caspian
seal abundance are applied.
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COMPARATIVE ANALYSIS

Counting method Number of pups, thou. species Total population size, thou. species

50.00 268.80
58.24 282.32
62.26 302.03
67.31 311.38
53.57 250.87
57.31 278.00

Variances in the results between the years of
surveys: 2012/2024

Variances in the results between the years of
surveys: 2023/2024

12.8% (increase) 3.3% (increase of the total number)

6.5% (increase) 6.6% (increase of the total number)

AAnalysisof the available data for 2012, 2020-2024 demonstrated an increasein the breeding rate in the current year
(2024) by 12.8% as compared to 2012, and by 6.5% as compared to 2023. The relative share (%) of productive
females in the Caspianseal population in 2020, 2021, 2023 and 2024 was equal to 20.6%, and in 2022 - 21.6%.. The
total population size in winter 2024 had increased insignificantly (7.5%), with the lower population size threshold
equal to 277,999 Caspianseals slow restoration of the population is observed after massdeath in 2022-2023.
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Total population of the Caspian seals in 2012, and over 2020 -2024

¥20c/CT/8T

*Decline in seal numbers after seals died from distemper and HSN1 pneumonia during ice-free period in 2022.




Recording moulting grounds NCOC

HGATH GABFIAHN
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Number of Population

within sand island, species | Total number in Length of

the sand islands, | survey route,
moulting was species km
recorded Minimum Maximum

May 1-3 6 53 1965 3231 2700

Ap“' 15 - 24 375 5151 13754 3500

17
APZAS April 5 -9 23 61 4744 23272 3200

fg”' 10 - 32 6 5814 43063 2500

ZAPZES April 8 -12 23 6 9472 43993 2635

alndnd
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Recording moulting grounds

tayespe

In spring 2022, the Caspian seal was
moulting at 23 out of 44 sand islands, and
total number reached: 23272 species

In spring 2023, the Caspian seal was
moulting at 32 out of 52 sand islands, and
total number reached: 43063 species

alndnd
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In spring 2024, the Caspian seal was
moulting at 23 out of 52 sand islands, and
total number reached: 43993 species 26



Seal count on sand islands

According to the desktop study results, the number of sealsin 23 sand islands in the spring
of 2024 was 43,993 species,the occupancy of sand islands varied from 6 to 9472 seals
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3. Study of the Caspian seal population status in order to preserve the
biodiversity of the Caspian Sea. Autumn 2020 -2023.

1. Sealcounting along the route of the researchvesseland from small motor boats
2. Catching sealson islands and sand islands;

1)
2)
3)
4)
5)
6)
/)
8)
9)
10)
11)
12)
13)
3
4
5.

Photo and video shooting
Morphometric studies (size and weight characteristicsof animals)
Sampling blood, hair and vibrissae for toxicological studies
Sampling hair and vibrissae for hormonal studies
Sampling tissue samplesfor genetic studies
Sampling blood and obtaining plasma for serological studies, and a blood smearto assessinnate immunity .
Sampling swabsfor virological studies
Sampling swabsfor molecular-bacterial studies
Sampling rectal swabsor fresh faecal samplesfor molecular-parasitological studies
Sampling swabsfor microbiological studies
Tissuesampling for virological research
Sampling biological material for morphological research
Satellite radio tagging of thirteen animals.
Sampling the sealremains
Study of weather conditions in areasunder survey
Reviewthe obtained results and compare with data from previous yearsand literature data.
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3. Study of the current status of the Caspian seal population to preserve the
biodiversity of the Caspian Sea. Autumn 2020 -2023.

The International Caspian Seal Study Program in the North Caspian Sea for 2019 -
2023.

Purpose: Study the status of the Caspian seal population as an endemic species of the Caspian Seafauna and an indicator
speciesof the Caspianecosystem

Obijectives:

1. Reviewthe archive data on the results from the Caspianseal population studies.

2. Develop uniform survey procedures and methodological approachesfor Caspiansealssampling.

3. Study the current distribution of the Caspianseal in the waters of the Kazakhstanand Russiansectors of the North Caspian
Sea,the structure of its range and the number of species

4. Study the assessmentof the well-being of the Caspianseal population in the areaunder survey.

5. Study the state of the Caspianseal habitats in the North CaspianSea

6. Determine factors that have a negative impact on the Caspiansealand its habitat.

7. ldentify future trends and actions for the conservation of the Caspiansealand its habitat.

.-
-
03]
—
@

¥20c/cT/81

29



CURRENT SEAL POPUATION STATE STUDIES, STUDY OF THE SEAL POPULATION HEALTH .?‘f‘ﬁ.
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RESULTS FROM THE CASPIAN SEAL RECORDING THE WATER AREA

Width of recording Area of recording strip, Number of recorded Density,

I *
Survey location Route length,”, km strip, km km 2 seals, species species/km 2

04/11/2019
09/11/2019
04/11/2019

07/11/2019
08/11/2019
Mean value from the boat

01/11/2020 -03/11/20 Alina research vessel

03/11/2020 Boat 26 0.6 15.6 88 5.64
06/11/2020 Boat 26 0.6 15.6 142 9.10

Mean value from the boat 7.37

2022
03/11/2022 Nautilus-one 96 1 96.0 29 0.30
04/11/2022 Boat 15.6 0.8 12.5 41 3.28
Boat 15.6 0.8 12.5 90 7.20
05/11/2022 Boat 15.6 0.8 12.5 56 4.48
06/11/2022 Boat 15.6 0.8 12.5 21 1.68
07/11/2022 Boat 15.6 0.8 12.5 42 3.36
08/11/2022 Boat 15.6 0.8 12.5 34 2.72
Mean value from the boat 3.79

2023
11/11/2023 Nautilus-one 217 1 217 147 0.68
16/11/2023 Nautilus-one 118 1 118 70 0.59
11/11/2023 Boat 34 0.8 27.2 18 0.66
13/11/2023 Boat 24.6 0.8 19.7 46 4.5
14/11/2023 Boat 8.0 0.8 6.4 60 9.4

Mean value from the boat 4.85
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!-'zesults of the study of Caspian seal migrations using installed satellite radio tags in
2019-2024.

Observations show similar migration routes of the Caspianseal over the past 20 years, with some warm winters

expanding the areato include visits to the western parts of the Northern and Middle Caspian
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STUDYING HEALTH OF THE SEAL POPULATION

MOGATH CABFIAH
CGFERATIMG GOMPARY

Conjunctival (eye) washes, or smears, from live seals were collected to identify pathogens causing
multisystem animal viral infections (adenoviruses, herpesviruses,caliciviruses,coronaviruses, lyssaviruses,
orthomyxoviruses, paramyxoviruses)and a number of other pathogens.

Nasal (nasal) washes, or smears, from live seals were collected to identify pathogens causing airborne
respiratory and multisystem animal viral infections; orthomyxoviruses (influenza infections); coronaviruses
(seal coronavirus, canine coronavirus), morbilliviruses (including canine distemper and seal distemper);
herpesviruses (seal alpha- and gamma-herpes viruses of serotypes 1-7); lyssaviruses(including rabies)
and a number of other pathogens in the animal's body.

Oral swabs from live seals were collected to identify pathogens of respiratory, gastrointestinal, and
multisystem viral infections of animals (adenoviruses, herpesviruses, caliciviruses, coronaviruses,
lyssaviruses orthomyxoviruses, paramyxoviruses)and a number of other pathogens.

Urogenital swabs from live sealswere collected to identify pathogens of multisystem viral infections of
animals (adenoviruses, hepadna-viruses, herpesviruses, caliciviruses, papillomaviruses) and a number of
other pathogens.
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STUDYING HEALTH OF THE SEAL POPULATION

Rectal swabs from live seals were collected to identify pathogens of gastrointestinal and
multisystem viral infections of animals (adenoviruses, hepadna-viruses, -caliciviruses,
papillomaviruses, parvoviruses)and a number of other pathogens.

Brain, lung, heart, liver, kidney and lymph node tissues were collected from dead seals for
molecular diagnostics of viral infections of animals; orthomyxoviruses (influenza infections);
coronaviruses (seal coronavirus, canine coronavirus), morbilliviruses (including canine
distemper and seal distemper); herpesviruses (alpha- and gamma-herpes viruses of seals
serotypes 1-7); lyssaviruses(including rabies) and a number of other pathogens in the animal's
body.

Samples were collected for various analysesto assessthe health of the Caspianseal Several
causes of the seals' deaths have been established - Iinfluenza infection (leading to acute
pneumonia) and distemper. Sampleswere taken from 44 dead seals,38 of which were found to
have distemper and four had pulmonary pneumonia caused by the H5N1 virus. As a rule, viral
Infections reduce the immunity of animals.

MOGATH CABFIAH
CGFERATIMG GOMPARY
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STUDYING HEALTH OF THE SEAL POPULATION IN 2019 -2022

During the study period, a total of approximately 1,250,000 raw sequenced reads were obtained per
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STUDYING HEALTH OF THE SEAL POPULATION

Taxarepresenting 22 bacterial phyla were detected in the seal microbiome, with five

phyla predominating In the dataset: Proteobacteria, Bacteroidetes, Actinobacteria,

Firmicutes ¥ Fusobacteria most of which play a positive role, improving the
gastrointestinal tract functioning .

verrucomicrobia
118

.

_chloroﬂexi cyanobacteria deferribacteres
_euryarchaeota fibrobacteres firmicutes
_gemmatimonadetes lentisphaerae nitrospira
_ proteobacteria spirochaetae synergistetes
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Factors influencing the decline of the species, according to the results
from various long -term scientific studies in 2000 -2024. NCRS

The main critical threats to the Caspianseal are: bycatch from illegal fishing, as well as the
growth of illegal seal hunting (intentional fishing using sturgeon fishing gear and illegal
hunting), which is stimulated by increased market demand for seal skins and fat both in the
Caspianmarkets and in other regions.

The disturbance factor and habitat degradation are also considered as serious threats.
Moderate threats include diseasesof the Caspiansealsincluding mass epizootic outbreaks,
parasitic invasions, bioaccumulation of toxicants, causing immune sSystem suppression,
pathomorphological visceraldisturbance including reproductive organs, potentially .

Potential threats that require attention, but are currently unassessedin terms of impact on
the population, include:

the impact of pollution on the food chain; reduction in the number of food items (fish); the
spread of invasive species climate change and possible reduction in ice fields (seal breeding
grounds) and excessiveheating of the surface waters of the CaspianSeain summer.
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As part of the Caspianseal virome, we established the presence of two large groups consisting of
different virus families: the first group consists of the Circoviridae and Parvoviridae families
associatedwith the aquatic ecosystem The primary hosts of these viruses are various organisms of
the marine environment of the Caspian Sea For example, invertebrates in case of circoviruses or
Insects and crustaceansin case of the Parvoviridae family viruses It should be noted that this
group makes up 72% of the entire Caspian seal virome. They may have a dietary origin. The
second group Iincludes mammalian viruses Herpesviridae, Papillomaviridae, Caliciviridae,
Anelloviridae, Adenoviridae, Orthomyxoviridae and Paramyxoviridae Viruses of this group can
potentially causevarious pathologies in mammals or be asymptomatic.

Taxarepresenting 22 bacterial phyla were detected in the Caspianseal microbiome, with five phyla
predominating In the dataset. Proteobacteria, Bacteroidetes, Actinobacteria, Firmicutes and
Fusobacteria Similarities were found in the microbiome profile of respiratory, alimentary and
urogenital tract swabs from animals collected in 2020-2023. Variations in the percentage of
bacterial families were observed depending on the type of sample from the Caspian seal This
study indicates the need for continuous monitoring of the microbiome of Caspiansealsto detect
the introduction of clinically significant bacterial pathogens into their population. Overall, the
results of this study provide a good basis for future researchand contribute to the understanding
of host-microbe interactions in the Caspianseal population .

MOGATH CABFIAH
CGFERATIMG GOMPARY
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TOXICOLOGICAL STUDIES

Frequency distribution of mercury concentrations in Caspian seal fur NCOC
Frequency of occurrence, Cumulative frequency of occurrence,
number of species number of species
13 11 11
35 36
32 74 28 64
17 91 15 79
11 102 10 89
4 106 3 92
2 108 2 94
3 111 3 97
2 113 2 99
1 115 0.5 99.5
1 115 0.5 100
Mercury content in vibrissae was determined in 102 Caspian seals during the period of work (2019-2023). Minimum value - 954 ¢ ¢gkg, maximum - 12957
e @Kg.
Freauency distribution of mercury concentrations in Caspian seal blood
number of species number of species

1 1 2 2
33 34 52 54 C
22 56 34 88 5
5 61 6 94
1 62 2 96
1 63 2 98 &
1 64 2 100 3

Bl ood mercury concentrations were determined Iin 2020, 2022blaeodd 2023 1in 6 4

The reference value for mercury concentration i n human b IhdMagos, 2006].&fwee whi ch

assume that the functioning of the nervous system in pinnipeds is impaired at the same concentration of mercury in the blood, then 3 Caspian seals (5%)

from the studied sample are in the potential risk zone.
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L
HORMONAL STUDIES

Number of Caspian seals of different age and sex categories and pregnancy status in the
2019-2023 samples.

Year of study No. of young males No. of adult males e No. of adult spinsters N, @i CYEILIES Bl
females splnsters

2019 2 allve 1 dead

2020

2022 3 dead 2 alive, 17 dead 4 allve, 7 dead 8 allve, O dead 12 allve, 12 dead
2023 2 0 5 6 7

The results of studies of the hormonal and immune status of the Caspian seal in 2023 significantly complement earlier studiesand show the possibility of
determining key indicators of the physiological state of animals.

In 2023, juvenile female Caspian seals had higher hair cortisol concentrations than adult females, but this pattern was not observed in 2022 (analysis of
2019 and 2020 samples was difficult due to the small number of adults).

Interannual comparison of blood and hair hormone levels in live spinsters from 2020 (n=2), 2022 (n=8), and 2023 (n=6). No interannual differences were
found in the concentrations of cortisol and testosterone in the blood and fur of spinsters (p>0.05, Mann-Whitney test). In 2022, the concentration of
progesterone in the blood was higher than in 2020 (W = 0, p = 0.04, Mann-Whitney test), no differences were found between the blood progesterone of
females born in 2022 and 2023 (p> 0.05, Mann-Whitney test).

In 2023, the concentration of progesterone in the fur was higher than in 2022 (W = 6, p = 0.02, Mann-Whitney test), no differences were found between
the 2022 and 2022 data (p> 0.05, Mann-Whitney test).

Interannual comparison of blood and hair hormone levelsin pregnant females from 2022 (n=12), and 2023 (n=7). No interannual differences were found in
the concentrations of cortisol and testosterone and progesterone in the blood of the pregnant females (p>0.05, Mann-Whitney test). In 2023, females
showed higher concentrations of cortisol (W = 18, p = 0.045, Mann-Whitney test) and progesterone in hair (W = 7, p < 0.01, Mann-Whitney test)
compared to pregnant femalesin 2022.
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SEROLOGICAL STUDIES

Summary data on the percentage of seropositivity of Caspian seals to various pathogens during all years of research

2019 and 2020 2021 2022 2023 TOTAL Average

Pathogen (29

(16 samples) | (7 samples) | eqy

(24 samples) (76 samples) for 4 years

Toxoplasma gondii 0 0 24 13 13.2 0.2
AEifpEs Slmiple 0 29 24 0 11.8 13.2
VIrus
Trichinella sp. 8 0 0 0) 1.3 1.9
Morbillivirus 25 71 83 67 64.5 61.5
Mycoplasma sp. 77 14 17 71 43.4 44.8
Chlamydia sp. 93 71 72 79 76.3 79.0

Candida sp. 92 /1 83 92 82.9 84.5
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Toxoplasma gondii is one of the most widespread parasites in the world, capable of infecting almost all warm-blooded
organisms. Toxoplasma is also common in marine mammals, including pinnipeds. It was assumed that the Caspian seal
has a seropositivity rate of over 80% toxoplasma [Namroodi et al., 2018]. Moreover, all adult animals have antibodies to
toxoplasma; in animals under one year of age, 60% were seropositive to this pathogen. Toxoplasmosis can lead to
Immunosuppression of hosts and even lead to the death of animals [Greene, 2006]. Seropositivity to toxoplasma rarely
exceeded 20%, averaging 13%. According to Kazakh scientists, based on the results of a 10-year study, antibodies to
toxoplasma were detected in only 2.6% of animals [Kydyrmanov et al., 2023].

Morbilliviruses have been repeatedly considered as the cause of death of various pinniped species,including the Caspian
seal [Pollack et al., 2001; Jo et al., 2019]. Diagnosis of seropositivity to its various forms (distemper virus, seal plague virus,
and cetacean morbillivirus) is extremely difficult, since due to the similarity of the viruses, the antibodies produced by
animals have high cross-reactivity to all three pathogens. The kits used to determine antibodies to the distemper virus
also had crossreactivity to the seal plague virus. Apparently, the virus/viruses circulate in the population (which is
confirmed by the data obtained), sometimes leading to mass deaths of animals. However, in November 2022, 83% of
Caspiansealswere found to have antibodies to morbillivirus.

The obtained serological data complement the results of PCRscreening for the presence of influenza A virus in samples
of sealsthat died in the Kazakhand Russianparts of the seaat the end of 2022, and indirectly indicate the involvement of
the pathogen in the outbreak of epizootic influenza infection among sealswith high mortality . Antibodies to CDV were
not detected in the seraof sealscollected in 2020, but were detected in up to 28% of samplescollected in 2022.
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Recommendations

Taking into account the estimates of the first half of the last century, when the total population size
was estimated at 1 million species[Badamshin 1966], the current state of the population still causes
various disputes among the scientific community .

To summarize, it can be mentioned that the conservation of the Caspianseal requires joint efforts of
the parties and local operating companies:

Study of the population state and migration of seals,sanitary study at the level of coastal countries,
Monitoring the impact of icebreaking navigation.

Mapping the existing seal rookeries.

Study of the causesof seal massdeaths.

Study on the sustainability of the Caspianseal population (impact and conservation measures)

C: it
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THANKS FOR YOUR ATTENTION!
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