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Abstract. The paper presents the research results of changes in the age (for all ontogenetic groups) and sex structure,
as well as the production of cysts, in two populations of Artemia sp. living in the different contrasting environmental
conditions (by the area of the water body, its depth, water salinity, nature of bottom sediments, level of anthropogenic
load) of hyperhaline water bodies of the aquatic complex Lake Aktash. Data on the dynamics of the size structure of
each sex or age group (nauplii, metanauplii, juvenile and preadult crayfish, females with ovisacas and without them,
males) are presented. The size of cysts (Dp.x and D;,) were measured, and their area was calculated. The specificity
of the research is the period of conducting the observations: the autumn—early winter period is the time of the popula-
tion extinction. On the example of two isolated ponds there was studied the relationship of changes in populations un-
der decreasing the water salinity and its temperature — the most significant abiotic environmental factors. Data were
obtained on the conditions of cysts production in the water bodies under study. The production of branchiopods (g/m’)
in water bodies does not depend on the volume of water. Populations of Artemia sp. in the studied ponds have a wide
range of the optimum zone for the environment salinity. It has been found that the main starting indicator for the be-
ginning of the winter pause in the life of the population is the water temperature (8-10°C), while salinity is of lesser
importance. There are presented the data on the composition and abundance of other species of invertebrates (Diptera
larvae, Coleoptera imagoes, copepods) living in the studied water bodies during the low-water autumn-winter period.
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AHHoTanms. [IpencraBneHsl pe3ynbTaThl HCCICIOBAaHUA U3MEHEHUS BO3PACTHOM (110 BCEM OHTOTCHETHYECKUM IpyII-
11aM) ¥ MOJIOBOH CTPYKTYPHI, a TAKXKe IPOAYLHUPOBAHUS LIUCT B IBYX MOMYIALUIX Artemia sp., OOUTAIONMIMX B pa3iny-
HBIX KOHTPAaCTHO-Pa3IMYAlONIUXCs (10 IUIOIAIN BOTHOTO 00BEKTa, €ro IIyOHHE, COJICHOCTH BOBI, XapaKTepy IOH-
HBIX OTJIOXXEHHH, YPOBHIO aHTPOIIOI'€HHOI Harpy3ku) yCIOBHUSX Cpellbl TUIEPTAIMHHBIX BOZOEMOB aKBAJIbHOTO KOM-
miekca Axramickuid. [lpuBeneHsl JaHHBIE O AWHAMUKE PAa3MEPHOTO COCTaBa Ka)KJOH W3 IOJIOBO3PACTHBIX IPYII
(HayILTIyCOB, METAHAYILIINYCOB, IOBSHIJIBHBIX M MPEIB3POCIIBIX PAKOB, CAMOK C OBHCAaKaMH M 0€3 HUX, CaMIOB). BbI-
MOJTHEHBI U3MepeHHs MUCT (D U Dppin). OCOOEHHOCTBIO TAaHHOW paOOTHI SIBISETCS BpeMs MPOBECHUS HAOMIOICHUI
(oceHb-HaYaIo0 3UMBI) — MEPUOJ «yracaHus» nomyssinuu. Ha mpuMepe IByX M301HMPOBAaHHBIX BOJOEMOB HCCIIEIOBA-
Jlach B3aMMOCBSI3b M3MEHEHUI B MOMYIIALUSAX B YCIOBUSX CHIDKCHHS IOKa3arelnedl Hamboiee 3HAYMMBIX a0HOTHYe-
CKUX (aKTOPOB Cpelbl — COJICHOCTH BOJABI M €€ TeMmneparypsl. [loimydeHsl TaHHBIE 00 YCIOBHAX MPOIYLUPOBAHUS
IIUCT U1 BOZOEMOB JaHHOU rpynnsl. [Ipoaykius :xaOpoHOTHX PaKkoB (F/M3) B BOJIOEMAX HE 3aBHCHUT OT 00bEMA B HUX
Boxel. [lonmymsuu Artemia B UCCIIENYEMBIX BOJAOEMaX UMECIOT MIMPOKUIA JHANa30H 30HBI ONITUMyMa MO COJEHOCTH
cpenpl. YCTaHOBIICHO, YTO TJIABHBIM ITyCKOBBIM IOKa3aTelieM Havaia 3MMHEH May3bl )KU3HEeIEATeTbHOCTH TOMYJISAIII
ABJsieTcs TemiepaTtypa Boabl (8—10 °C), mpu 3TOM CONEHOCTh UMEET MeHblIee 3HaYeHue. [IpuBeeHbl JaHHBIE O CO-
CTaBe W YUCICHHOCTH MPOYHX BHIOB OECIIO3BOHOYHBIX JKUBOTHBIX (JINUMHOK JIBYKPBUTBIX, IMAro KEeCTKOKPBUIBIX, KO-
TeT0/1), OOUTAIONINX B UCCIIEYEMbIX BOJHBIX OOBEKTaX B MEKCHHBI OCCHHE-3UMHHI EPUO/IL.

KnroueBble ciioBa: jxabpoHOTHE paku, Artemia, AKTAIICKOE 03€p0, CTPYKTYpa MOMYJISINH, OCCHHE-3UMHHN MTEPUO/I,
LKCTHI, YCIOBUSI CPEJIbI

Jns uurtupoBanus: Kymuw A. B., llonnasckuii A. A., Caenxo E. M., Manvko C. B., Manvyes B. . VI3meHeHUE CTPYK-
TYpbI TOMYJISAIHAN KaOpOHOTOTr0 paka Artemia sp. B Akramickom o3epe (KpsIMCKHi MOTyOCTPOB) B OCCHHE-3UMHUM Tie-
puox (o marHbM 2018 1.) // BecTHHK AcTpaxaHCKOTO rOCYIapCTBEHHOTO TEXHUYECKOTo yHUBepcuTeTa. Cepus: PriOHOE

xo3stictBo. 2022. Ne 3. C. 16-28. https://doi.org/10.24143/2073-5529-2022-3-16-28. EDN BOAQLG.

Introduction

Branchiopods Artemia Leach, 1819 (Crustacea:
Branchiopoda: Anostraca), or brine shrimp, are inhabit-
ants of continental hyperhaline water bodies. Inhabiting
water bodies with sometimes extreme living conditions,
having an incompletely elucidated species composition
of the genus, possessing a complex ontogenetic devel-
opment cycle, amazing viability of dormant eggs
(cysts), as well as alternating sexual and parthenogenet-
ic ways of reproduction, this group of living creatures
has always attracted the attention of biologists [1-18].
The increased interest in crustaceans Artemia is also
emphasized by the fact that their cysts are of commer-
cial importance, being a strategically important starting
(primary) fodder for juveniles of most fish species rear-
ing in aquaculture. The ever-increasing economic need
for the brine shrimp cysts is realized exclusively by their
removal (catch) from natural populations [16-19]. Dy-
namically changing climatic conditions lead to sharp
fluctuations in the number of brine shrimp in water bod-
ies throughout the season, contributing to a certain un-
predictability in forecasting and providing of its catch.
At the same time, attempts to cultivate brine shrimp in
artificial conditions in order to produce their cysts on an
industrial scale have not yet overcome the scope of la-
boratory experiments. In this regard, the study of the
nature of changes in population processes in natural
water bodies, as well as their relationship with the main
abiotic and biotic processes, the results of which make it
possible to justify the rational use of Artemia sp. stocks,
do not lose their relevance today.

Spreading of crustaceans Artemia in the water bod-
ies of Crimea is extremely uneven, both geographical-
ly in terms of the location of hyperhaline water bodies
and in time. Often water bodies in which these crusta-
ceans live mostly have extremely shallow depths due
to the seasonal distribution of precipitation. They
quickly desalinate during heavy rains or, conversely,
dry up during long dry periods, which leads to the ces-

sation of the development of brine shrimp and its dis-
appearance [1, 2, 8-11].

In the eastern part of the Crimean Peninsula A4rte-
mia sp., or brine shrimp, lives in almost all water bod-
ies with permanent or seasonal high water salinity with
values from 40 to 300%o. For some water bodies, with
contrasting hydrological characteristics changing
throughout the year, the development of Artemia sp. is
characterized by short-term outbreaks of population
development. For other water bodies with relatively
constant conditions the long period of populations ex-
istence can take place.

Lake Aktashskoe is located in the northern part
of the Kerch Peninsula (Crimea). As a result of its eco-
nomic use, it is divided into a number of separate reser-
voirs with contrastingly different morphological charac-
teristics (area, depths, nature of the banks and bed, in-
terconnection with other water bodies) and hydrological
regime (provision of surface runoff, water level dynam-
ics) [20]. So, having the complicated structure, this
complex is a typical hyperhaline reservoir and is most
suitable for performing model population studies.

The object of our study was the population of the
branchiopod crustacean Artemia sp. inhabiting the
reservoirs of the hyperhaline aquatic complex — Lake
Aktashskoe. And the subject of the study is the struc-
ture of the population of this crustacean and its rela-
tionship with abiotic environmental factors.

The novelty of this research lies in the fact that, de-
spite the seemingly high degree of study of the brine
shrimp, there can be found very poor data on the state
of the populations of branchiopod crustacean in the
lakes of the Crimea in the autumn-winter period, and
there is no data at all on the complex of hyperhaline
reservoirs of the Kerch Peninsula. Studies of the brine
shrimp in the framework of the rational use of its
commercial stocks are limited only to the period
of late spring — early autumn.
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The aim of this work is to study the population
structure of the branchiopod crustacean Artemia sp. in
non-drying water bodies of the hyperhaline aquatic
complex of Lake Aktashskoe in the autumn-winter
period of 2018/2019.

To achieve this aim, the following tasks were for-
mulated:

1. To determine control stations (typical parts
of the reservoir that are contrasting in terms of abiotic
conditions) and carry out sampling of the brine shrimp
in the autumn-winter period, as well as to collect data
on the habitat environment (salinity, temperature) in
the reservoir.

2. To perform cameral processing of collected
samples of the brine shrimp to determine their qualita-
tive (population structure by age groups and sex) and
quantitative (number and biomass of each of the
groups) structure.

Sea of Azov
O Kerch
Savastopol
Black Sea

3. To analyze the relationship of changes in the
structure of the brine shrimp population (by age and
sex) under the influence of the key abiotic environ-
mental factors (salinity and water temperature) occur-
ring in the autumn-winter period. To study the size
structure of the Artemia sp. population and its changes
in the second half of the vegetation season.

4. To determine the composition of other species
of invertebrates living in the control hypersaline reser-
voirs of Lake Aktashskoe complex.

Materials and methods

The material for the study was seven series of zoo-
plankton samples from two water bodies of Lake Ak-
tashskoe complex (Fig. 1), sampled in September-
December 2018.

Fig. 1. Sampling sites at Lake Aktashskoe: / — cooling pond; 2 — natural part

The first pond (No. 1 — the cooler) is a hydrotech-
nical structure lined with an artificial dam, intended for
cooling heat-exchange waters of the Crimean nuclear
power plant designed at the end of the 20th century (con-
struction was not finished). It is characterized by a sig-
nificant water surface area (7-9 km?) and comparatively
big depth (2.0 m). Its bottom is relatively hard and clay-
ish. The second pond (No. 2 — the natural part) is a part
of the lake practically untouched by human activity. It is
of much smaller area (up to 1.5 km?) and average depth
(0.7 m). Bottom of this water body is covered with thick
layer of silt.

The control water bodies practically do not have their
own catchment area, their water supply occurs mainly

with the groundwater and, to a much lesser extent, from
atmospheric precipitation. Pond No. 2 has an intermittent
connection with the waters of the Kazantip Bay (Sea of
Azov) through an artificial channel. Despite significant
fluctuations in the water level in both reservoirs (during
the time of observations of the authors in No. 1-0.7 m; in
No. 2-0.5 m), they do not dry out throughout the year,
and therefore it is possible to study the entire annual cy-
cle of development of the Artemia sp. population.

Basic characteristics of water environment in the
ponds when zooplankton was sampled are shown in
Table 1.

Table 1

Water temperature and salinity in the ponds when sampling zooplankton

Dates of zooplankton sampling
Pond Parameters 30.09.2018 15.10.2018 18.11.2018 15.12.2018
No. 1 Temperature, °C 19.0 16.0 7.8 3.0
) Salinity, %o 204 196-200 208 186
No. 2 Temperature, °C 26.0 - 9.4 4.0
) Salinity, %o 140 — 112 76
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Sampling was carried out using the Plankton Net
acc. to Apstein by filtering 100 liters of water from the
water body, taken along a transect with a length of at
least 100 m. The samples taken were fixed immediately
with a 4% formaldehyde solution. The water tempera-
ture (with a mercury thermometer) and its salinity (with
a Kelilong RHS-28ATC refractometer) were deter-
mined at the same time.

Sample processing was carried out in the laborato-
ry according to the generally used methods. Quantita-
tive accounting of different sex and age groups
of brine shrimp was carried out using a Bogorov cam-
era, the determination of the individual weight of brine
shrimp was carried out using reference tables of the
Russian Federal Research Institute of Fisheries and
Oceanigraphy [19].

The size of the brine shrimp was determined by
measurements of at least 20 specimens of each of its
size and age groups in each of the samples in the divi-
sions of the eyepiece micrometer. The actual dimen-
sions in micrometers were calculated after calibrating
the division value against the micrometer object.

Statistical processing of the obtained data was car-
ried out using the Microsoft Excel 2010 and IBM
SPSS Statistics v. 22 software packages.

Results

Status of the Artemia sp. population in the cool-
ing pond (No. 1) of Lake Aktashskoe. The Artemia sp.
population in the part of Lake Aktashskoe that is trans-
formed into a cooling reservoir is of a complex struc-
ture, as it is proved by the data on number and biomass
of its different sex and age groups (Table 2).

Table 2
Change in the number and biomass of the Artemia sp. by age groups
in the cooling pond (No. 1) during September-December 2018
A d Number, ind./m’ Biomass, g/m’
£es groups, gender’ 30.09.2018 | 15.10.2018 | 18.11.2018 | 15.12.2018 | 30.09.2018 | 15.10.2018 | 18.11.2018 | 15.12.2018

Cysts 1053 6 695 4455 205922 0.01 0.07 0.04 2.06
Nauplii 21 32 560 0.00 0.00 0.00 0.01 0.00
Metanauplii 80 858 1643 0.00 0.01 0.13 0.25 0.00
Juvenile 210 242 47 0.00 0.11 0.13 0.03 0.00
Pre-adult 1941 137 2 699 553 332 0.23 4.62 0.95
Females without ovisacs 312 137 5 9 0.80 0.35 0.01 0.02
Females with ovisacs 244 447 68 12 0.90 1.65 0.25 0.04
Females 556 584 73 21 1.70 2.00 0.26 0.06
Males 240 258 1251 141 0.66 0.71 345 0.39

Total 4101 8801 10732 206 637 5.81 3.27 8.66 3.46

In the samples, except the sample taken in Decem-
ber, all age stages are recorded. The number of indi-
viduals per 1 m” in groups is different, according to the
dates of sampling.

In September-October under conditions of a gradual
but insignificant temperature decrease and a relatively
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stable salinity within 200%., the number of younger
(except for metanauplii) and older age groups changed
little (Fig. 2). In early November there was a rapid
increase of brine shrimp number in general — the pro-
portion of younger groups increases many times
(Table 2, Fig. 2).
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Total

with total
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Fig. 2. Change in age structure of the Arfemia sp. population in the cooling reservoir (No. 1)
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Their ratio also changed when the main abiotic fac-
tors (temperature, salinity) changed during the study
period. At the same time, the proportion of females,
including those with ovisacs, as well as males, their
ratio, may indicate a change (predominance) of par-
thenogenetic or sexual reproduction in the population.

During September parthenogenetic reproduction pre-
vails in the brine shrimp population at the water body
No. 1. The presence of cysts in plankton indicates the
existence of a sexual mode of reproduction in this period.
The ratio of females and males in September and October
is stable, at the level of 2 : 1 (Fig. 3). At the same time,
females with ovisacs make up about half of their number
in September, but in October the part of females with
ovisacs is already more than 75% (Fig. 3).

With abrupt decrease in temperature in the water
body in November, the proportion of adults is signifi-
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Fig. 3. Change in sex structure of the Artemia sp. population from the cooling pond (No. 1)

cantly reduced by less than 10% of their earlier num-
ber. But at the same time, the ratio of females and
males changes vice versa amounting to 1:17. Perhaps,
this fact indicates an increasing role of sexual repro-
duction. Parthenogenetic females die, and their place is
taken by growing females that reproduce bisexually.
This is also confirmed by the increasing number of the
brine shrimp cysts in plankton. It is important that fe-
males predominated in the mass of dead mature indi-
viduals in November, and proportion of males was
disproportionately smaller. In December the propor-
tion of females slightly increases.

The number and biomass of the Artemia sp. cysts
in the cooling pond (No. 1) during the autumn-winter
period changes significantly (Fig. 4).
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Fig. 4. Change in the number and biomass of the Arfemia sp. cysts in the cooling pond (No. 1)
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In September, the smallest number of cysts was
recorded (1 053 cysts/m’), in October, as the water
temperature decreases, the proportion of cysts increas-
es (6 695 cysts/m’), and in November it again slightly
decreases (4 455 cysts/m’). This may be a conse-
quence of the death of most of the females, including
those bred bisexually. The maximum number of cysts
was recorded in December 2018 (205 922 cysts/m’).
Thus, during the study, the biomass of brine shrimp
cysts from September to December increased 204
times and amounted to 2.04 g/m’.

According to the data obtained from the reservoir
No. 1 (part of Lake Aktashskoe), it should be noted
that the starting point (limiting condition) for the be-

ginning of changes in the structure of the population
(by age groups and sex), preceding the winter pause, is
a decrease in water temperature up to 10°C and lower
at relatively stable salinity values (at the level
of 200%o). Under these conditions, Artemia begins an
increased production of dormant eggs — cysts.

Status of the Artemia sp. population at the natu-
ral part of Lake Aktashskoe (pond No. 2)

The brine shrimp population at the natural, no
transformed part of Lake Aktashskoe (pond No. 2)
also is of a complex age structure represented by all
groups. However, their one-time ratio and quantitative
indicators are different (Table 3).

Table 3
Change in the number and biomass of the Artemia sp. by age groups during September-December 2018
at the natural part of Lake Aktashskoe (pond No. 2)
Ages oroups. sender Number, ind./m’ Biomass, g/m’
ges groups, g 30.09.2018 | 18.11.2018 | 15.12.2018 | 30.09.2018 | 18.11.2018 | 15.12.2018
Cysts 85 404 94 823 1068 263 0.85 0.95 10.68
Nauplii 22 20 32 0.00 0.00 0.00
Metanauplii 4730 20 64 0.71 0.00 0.01
Juvenile 19 004 109 127 10.45 0.06 0.07
Pre-adult 3 860 40 0.00 6.60 0.07 0.00
Females without ovisacs 1404 385 158 3.59 0.99 0.40
Females with ovisacs 4969 1283 600 18.38 4.75 2.22
Females 6373 1 668 758 21.97 5.74 2.62
Males 183 356 63 0.50 0.98 0.17
Total 119 576 97 036 1069 307 41.08 7.80 13.55
The largest number of all groups (except cysts) was  and salinity of 140%o (Fig. 5).
registered in September at water temperature of 26°C
40 000
35000
30 000
S 25000
k= m30.09.2018
2 20000 @18.11.2018
Z @15.12.2018
15 000
10 000
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Nauplius Juvenile Pre-adult Females,
Metanauplius without
ovisacs

Females. Females, Males Total
with total
ovisacs

Fig. 5. Change in the age structure of the Artemia sp. population at the natural part of Lake Aktashskoe (pond No. 2)

Subsequently, under lower temperatures and desal-
ination (decrease in salinity) of water, the number
of each of the groups decreased significantly (by 9 or
more times).

21

The structure of the brine shrimp population by sex
in the natural part of the lake has significant imbalance
towards females (Fig. 6).
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Fig. 6. Change in the sex structure of the Artemia sp. population at the natural part of Lake Aktashskoe (pond No. 2)

The ratio of females and males over the control pe-
riods varies from 5 : 1 to 34 : 1 with an obvious tenden-
cy to increase the proportion of males in the second
half of the observation period (November-December
2018). The part of females with ovisacs throughout the
entire period is consistently high — 77-79%.

According to the structure of the population by sex,
it is possible to assume that Artemia sp. at the pond
No. 2 during the entire period of observations repro-
duces mainly parthenogenetically. Although the num-

ber of cysts is quite high. That is, there are two groups
of females in the water body, using different methods
of reproduction (reproductive strategies).

Cyst production in the brine shrimp population
of the natural part of Lake Aktashskoe remains practi-
cally unchanged under conditions of salinity decrease
from 140 to 112%o, and water temperature from 26 to
9°C (Fig. 7).

At salinity values below 110%o and temperatures of
8°C, the number of cysts in plankton rapidly increases.
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Fig. 7. Change in the number and biomass of the Artemia sp. cysts in the natural part (No. 2) of Lake Aktashskoe

Analysis of the size composition of the population
in various water bodies of the aquatic complex —
Lake Aktashskoe

In processing of samples there were measured the
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body length of brine shrimp in each of the sex and age
groups, as well as the sizes (Dyax, Dimin, S) 0f its cysts.
The measurement results are shown in Table 4.
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Fig. 8. Change in the average length of the Artemia sp. by groups:
a — in the cooling pond; b — in the natural part of Lake Aktashskoe
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B When comparing the size of brine shrimp at certain  cording to the dates of selection, at first glance, a cha-
£ Z stages of development in ponds 1 and 2 (Fig. 8), ac- otic dynamic is observed.
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However, it is possible to identify a number of spe-
cific trends. The younger age groups (nauplius — meta-
nauplius, and at pond 2, juveniles) become smaller. 4r-
temia sp. during the pre-adult stage grows faster up to
the end of the season. In the cooling pond (No. 1) adult
females get smaller in size when temperature decreases,
while in the natural part of the lake (pond No. 2), on the
contrary, they become larger. The sizes of males in both
ponds practically do not change throughout the entire
observation period (without taking into account the val-
ues for November in pond No. 1).

In general, the size of the Arfemia sp. in terms
of stages of development in both ponds is relatively
equal. The only thing that requires explanation is the

12,0 1 9.0 4

8.0 |
10.0

fact of a sharp difference in the size of males in reser-
voirs No. 1 (4.73-5.25 mm) and No. 2 (6.10-6.44 mm).
The issue of changes in the size of females during the
period of deterioration of the living conditions of the
population remains debatable. What is its cause: accel-
erates (or slows down) their differentiation by sex and
their participation in reproduction; slows down (or
accelerates) their growth (food supply, etc.)?

When comparing the average values for groups in
September (the period of relative well-being of the
population) and November (the beginning of mass
production of cysts and depression of the population)
for ponds (Fig. 9), the following was established.
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Fig. 9. Change in the average size of the brine shrimp in groups as it grows in September
and November 2018: a — at the cooling pond; b — at the natural part of Lake Aktashskoe

In the cooling pond (No. 1) under conditions of
a sharp temperature drop, the length of the Artemia sp.
specimens decreases in all groups. In the natural part
(No. 2), on the contrary, there are no significant
changes in the values of the average body length in
any of the groups.

Other species of invertebrates in hyperhaline
ponds of the aquatic complex — Lake Aktashskoe

In the samples of zooplankton from the cooling
pond (No. 1) at a salinity of 186-200%., in addition to

brine shrimp, a few individuals of one species of cope-
pods were found: October 15, 2018 — 5 ind./m’; De-
cember 15, 2018 — 3 ind./m’.

In the natural part (No. 2) of Lake Aktashskoe the
biological diversity of other invertebrate species was
significantly higher. Seven species of invertebrates
were recorded here, including 5 species of larvae
of near-aquatic insects, one species of beetles (imago)
and 1 species of copepods. The numbers in species are
given in Table 5.

Table 5

Composition and dynamics of other species of invertebrates in the plankton of the natural part (No. 2)
of Lake Aktashskoe during the study period

Aquatic arthropods,

Number, ind./m*

juveniles and adults 30.09.2018 (salinity 140%o) 18.11.2018 (salinity 112%0) 15.12.2018 (salinity 76%o)
Chironomidae larvae 611 119 95
Larvae of other Diptera 7 0 32
Coleoptera 14 0 0
Copepoda 197 375 2874
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In addition, in September-November, the presence
of green filamentous algae was noted in the plankton
of the pond (No. 2), while their number decreased
from the beginning of the study period to its end (there
were no algae in December).

Conclusion

Sex and age structure of populations of the bran-
chiopod crustacean Arfemia sp. in the autumn-winter
period, it has a complex structure, which is due both to
environmental conditions and too much greater adap-
tive abilities of this species than is commonly be-
lieved. The nature of the impact on brine shrimp of the
accepted triggering factors of the natural environment
(threshold values of water temperature and salinity),
which predetermine the decline in population size dur-
ing the transition from parthenogenetic reproduction
of offsprings to sexual reproduction or, on the contra-
ry, rapid increase of brine shrimp caused by the release
of nauplii from wintering cysts, does not can always be
unambiguously used in practice.

In both ponds (No. 1 — cooling pond, No. 2 — natu-
ral part of Lake Aktashskoe), at different salinity at
water temperatures below 10-8°C, an increase in the
number of cysts takes place. At the same time, the

difference in salinity in water bodies is almost 100%o.
Apparently, this indicator in brine shrimp has a much
wider range of optimum.

The Artemia sp. population in the cooling pond
(No. 1), due to its larger volume of water and depth,
develops gradually, without sharp changes in numbers
and short-term disappearance of certain age groups.
At the same time, the productivity of this population is
somewhat lower than in the second pond, which is
probably due to increased salinity and food shortage,
etc. On the contrary, the population in the natural part
(No. 2) of the lake, which has a smaller volume and
depth, develops explosively, but the biomass of the 4r-
temia sp. at the peak of its development is much higher.
Under conditions of a sharp decrease in temperature, the
nature of changes in the sex, age and size structure in
water bodies with different salinity is different.

The nature of regulation of the Artemia sp. popula-
tion, its sex and size-age structure are probably much
more complicated than it was previously thought. At the
same time, it is necessary to take into account a larger
list of environmental factors, as well as the nature
of their joint influence, which requires additional re-
search involving more analytical material in terms
of chronology (duration of observation) and geography.
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