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The world distribution of The world distribution of ААrtemiartemia
((modified from Gilbert Van modified from Gilbert Van StappenStappen, , 20022002))



Geographical distribution of Artemia Geographical distribution of Artemia 
brine shrimp in Western Siberiabrine shrimp in Western Siberia



The characteristic of the WesternThe characteristic of the Western--Siberian geographic Siberian geographic 
range of range of ААrtemiartemia (in limits of Russia) and a temperature (in limits of Russia) and a temperature 

regime of regime of ААrtemiartemia lakeslakes

28002800--3300330000ССThe sum of temperatures of water more 4The sum of temperatures of water more 4--5500СС
180180daysdaysDuration of a vegetative seasonDuration of a vegetative season

October, 1October, 1--2020--Refrigerating of water down to 4Refrigerating of water down to 4--5500СС
April, 15April, 15--3030--Having warmed up waters up to 4Having warmed up waters up to 4--5500СС

0.60.6--1.01.0--HydrothhermalHydrothhermal indexindex
100100--300300mmmmAnnual deficiency of depositsAnnual deficiency of deposits

About 600About 600mmmmEvaporative power per yearEvaporative power per year
250250--400400mmmmAnnual Annual guantityguantity of depositsof deposits

19001900--2400240000ССThe sum of temperatures of air more 10The sum of temperatures of air more 1000СС
18,318,3--18,918,900ССAverage July temperatureAverage July temperature

Minus 15,7Minus 15,7--minus 19,7minus 19,700ССAverage January temperatureAverage January temperature
0,10,1--1,81,800ССAnnual temperatureAnnual temperature
3636--4545kcal/smkcal/sm22The annual solar radiationThe annual solar radiation

Limits of fluctuationsLimits of fluctuationsUnitUnitThe parameterThe parameter





Water ion compositionWater ion composition
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AnnualAnnual dynamicsdynamics of temperature average of temperature average 
month indexesmonth indexes in investigated lakesin investigated lakes fromfrom 2000 2000 

to to 20032003
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Annual dynamics ofAnnual dynamics of averageaverage indexes of indexes of 
oxygen, dissolvedoxygen, dissolved in water reservoirs, in water reservoirs, 

fromfrom 2000 2000 till till 20032003
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PPhytoplanktonhytoplankton



Number of zooplankton species in dependenceNumber of zooplankton species in dependence on on 
salinitysalinity ((average data average data on every lake during four years on every lake during four years 

of investigationsof investigations))
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Artemia biomass in lakes with different salinityArtemia biomass in lakes with different salinity
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Features of Artemia biology in Siberia Features of Artemia biology in Siberia biotopsbiotops

11-- influence of parthenogenesisinfluence of parthenogenesis
22-- average fecundity average fecundity –– 2020--50 50 embryosembryos//broodbrood
33-- HighHigh variability of shrimp adultsvariability of shrimp adults biomass biomass 
and individual fecundity during different and individual fecundity during different 
yearsyears (с(сvv nearlynearly 30 %)30 %)
44-- cyst sizescyst sizes 0.240.24--0.29 0.29 mmmm, , horionhorion
thickness thickness –– fromfrom 4 4 toto 12 12 mkmmkm



Dynamic of Artemia population densityDynamic of Artemia population density
in lakes of Western Siberia in lakes of Western Siberia 
(average data;(average data; 20002000--2003)2003)
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LongLong--term yearterm year dynamic of benthos cystsdynamic of benthos cysts in in 
BolshoeBolshoe MedvezhjeMedvezhje LakeLake
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Bolshoe  Medvezhje
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Correlation matrix between indexes of Correlation matrix between indexes of productivity of productivity of 
Artemia populationsArtemia populations ((pp <0 ,05; <0 ,05; nn=37) =37) ((red color  red color  -- is is 
trustworthy connectiontrustworthy connection underunder 5% 5% level of meaningfulness level of meaningfulness 

XX1 1 –– average shrimp biomass for average shrimp biomass for 
seasonseason
XX2 2 –– maximal shrimp biomass for maximal shrimp biomass for 
seasonseason
XX3 3 –– biomass of the first generationbiomass of the first generation
XX4 4 –– biomass of the second biomass of the second 
generationgeneration
XX5 5 -- biomass of the third generationbiomass of the third generation
XX6 6 –– seasonal average amountseasonal average amount of of 
plankton plankton cystscysts
XX7 7 --seasonal average amountseasonal average amount ofof
benthic benthic cystscysts

YY1 1 –– total stores of cyststotal stores of cysts gg//mm33
YY2 2 –– total stores of cyststotal stores of cysts gg//m2m2
YY3 3 –– stores of cysts,stores of cysts, available foravailable for
harvestharvest, , gg//mm33
YY4 4 –– stores of cysts,stores of cysts, available foravailable for
harvestharvest, , gg//m2

0,310,310,280,280,780,780,740,74X7X7

0,450,450,500,500,420,420,490,49X6X6

0,330,330,290,290,410,410,400,40X5X5

0,060,060,090,090,330,330,390,39X4X4

--0,030,03--0,020,020,130,130,110,11X3X3

0,010,010,030,030,240,240,270,27X2X2

--0,040,04--0,030,030,210,210,220,22X1X1

Y4Y4Y3Y3Y2Y2Y1Y1

m2



YY1=4,359+0,114*1=4,359+0,114*XX4+0,1474+0,147
**XX5+0,015*5+0,015*XX6+0,006Х7   6+0,006Х7   
((RR=0,81; =0,81; RR2=0,66);2=0,66);

YY2=2,705+0,084*2=2,705+0,084*XX4+0,1374+0,137
**XX5+0,005*5+0,005*XX6+0,006*Х7   6+0,006*Х7   
((RR=0,82; =0,82; RR2=0,67);2=0,67);



DependenceDependence between between total store of cyststotal store of cysts ((YY 1)1), , 
shrimp biomassshrimp biomass of of 22ndnd andand 33rdrd generationgeneration and and 

amount of cysts in plankton and benthosamount of cysts in plankton and benthos
Y1 = 4,902+0,127(Х6+Х7)+0,007(Х4+Х5)
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DependenceDependence between between total store of cyststotal store of cysts ((YY 22)), , 
shrimp biomassshrimp biomass of of 22ndnd andand 33rdrd generationgeneration and and 

amount of cysts in plankton and benthosamount of cysts in plankton and benthos
Y2 = 2,789+0,006*(Х6+Х7)+0,087(Х4+Х5)
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Commercial Commercial output of Artemia cystsoutput of Artemia cysts in Western in Western 
Siberia lakesSiberia lakes, , in tons of wet weigh in tons of wet weigh 

12122020494953533535CVCV

820820152815281313181850125012averageaverage

8268261236123677994625462520032003

684684130813089912127485748520022002

86586518481848212130304631463120012001

90590517201720151521213308330820002000

Volume of Volume of 
outputoutput, , 
tonstons

Allowed Allowed 
quotaquota, , 
tonstons

AmountAmount
of of 
government  government  
purveyors purveyors 

Amount Amount 
of  lakesof  lakes

TotalTotal
stores of stores of 
cystscysts, , 
tonstons

YearYear



A trend line of longA trend line of long--term term ––year dynamic year dynamic 
of cyst total store in Western Siberia of cyst total store in Western Siberia 

lakeslakes ((Russian areaRussian area))
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Trend line Trend line of longof long--termterm--year dynamic year dynamic 
of total volume of cyst outputof total volume of cyst output
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ConclusionConclusion
In Russia from Ural to Altai there are nearly In Russia from Ural to Altai there are nearly 8080
Artemia lakes with total area Artemia lakes with total area 15631563 kmkm22. . 
The most part of these lakes are shallow, chlorideThe most part of these lakes are shallow, chloride--
sodium,sodium, hydrochloric, with rich organichydrochloric, with rich organic and poor and poor 
phytoplankton. phytoplankton. 
Vegetative season begins in the middle of April and Vegetative season begins in the middle of April and 
finishes in the middle of October. finishes in the middle of October. 
In summer time the temperature and oxygenIn summer time the temperature and oxygen, , as a as a 
role, don’t limit Artemia role, don’t limit Artemia development. The density of development. The density of 
phytoplankton is low. phytoplankton is low. 
Increasing of water salinity is accompanied by Increasing of water salinity is accompanied by 
decreasing of species diversity. decreasing of species diversity. 
Water salinity nearlyWater salinity nearly 150150‰‰ is an optimum for the is an optimum for the 
highest development of Artemia in natural conditions. highest development of Artemia in natural conditions. 



•• The method of reproduction is The method of reproduction is parthenogeneticparthenogenetic, , 
rarely (in some lakes) rarely (in some lakes) –– bisexual.bisexual.

•• High instability of productive characteristics High instability of productive characteristics 
(fecundity, individual biomass and length of adults, (fecundity, individual biomass and length of adults, 
population density) are taken place because of population density) are taken place because of 
shallow waters. shallow waters. 

••The density of 2The density of 2ndnd and especially 3and especially 3rdrd shrimp shrimp 
generation has influence on amount of cyst store. generation has influence on amount of cyst store. 

•• Average annual cyst store is about 5 thousand Average annual cyst store is about 5 thousand 
tons. Every year they are stored nearly 800 tons.tons. Every year they are stored nearly 800 tons.
•• During last years there is a tendency of cyst store During last years there is a tendency of cyst store 
increase and simultaneously decrease of yield increase and simultaneously decrease of yield 
volumes.volumes.



Thanks for your attention!Thanks for your attention!
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