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Migration is seen as one of the main factors population dynamics, changing
the level of genetic diversity of populations [4]. Populations in many cases are not
panmictic, but represent historically formed sets of semi-isolated subpopulations
that constantly exchange genetic material with each other, are subject to
accidental gene drift and pressure of different forms of selection [1,5]. Throughout
its long history, human populations have been represented by a multitude of
isolated subpopulations with a certain level of inbreeding, balanced by small gene
migrations.

The least studied area is the possible undesirable effects of a sharp change
in the genetic organization of previously subdivided modern populations. A
difficult task is to quantify the contribution of the basic parameters of
microevolution to the genetic dynamics of human populations at the present stage
of their development. Since the random drift of genes has lost its former
importance, and the frequency of spontaneous mutations is negligible, migration
and selection are moving to the forefront. With regard to selection, many authors
believe that, thanks to the success of medicine, it is increasingly losing its role [1].

The change in the organizational structure of the population system over
time is most often due to the peculiarities of marriage migration. Migration
destroys the evolutionary regulatory mechanisms of populations, especially those
that ensure the preservation and maintenance of their genetic diversity and internal
organizational structure [3].

A quantitative measure of the genetic subdivision of the population, along
with inbreeding, is the endogamy index [2].

Task of this study - the analyze the change in the degree of genetic
subdivision of urban and rural populations in the Kherson region under the
influence of migration processes during the periods of the generation change; to
clarify the features of the modern organizational structure of this population
system, using the index of endogamy.

The research is carried out within the framework of the university research
work "Directivity of genetic and demographic processes in conditions of
depopulation of the south of Ukraine", registered in UkrNTEI (state registration
number 01120U004273).
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DATA FOR STUDY AND METHODS

The object of the study was urban and rural populations of the permanent
population of the Kherson region. To collect primary information, the annual
statistical reports of the State Statistical Office of Ukraine and its regional
departments were used. To determine the boundaries of the elementary
population, the index of endogamy [6] was calculated as the proportion of
marriages between newlyweds born within the given administrative-territorial
territory on the basis of the data of the place of birth of the spouses, the indigenous
inhabitants of the district.

The level of endogamy was determined for three hierarchical population
levels (village council, district and region) in accordance with the administrative
rank. Elementary considered the population, which consists of at least 50% of
endogamous marriages.

The study covers three generations of mostly Ukrainians from rural
populations of the Kherson region for the period from 1959 to 2013 with an
interval of one generation - an average of 26 years (1959-1961, 1985-1987, 2014-
2016).

Analysis of demographic data carried out by standard biometric methods
(Lakin, 1990). Statistical processing of data was carried out using the Microsoft
Excel 2007 software package.

RESULTS AND THEIR INTERPRETATION

In 1959-1961 (15 years after the formation of the Kherson region) only the
Gornostaevsky, Golopristansky and Ivanovo regions met the criterion of an
elementary population (the endogamy index at the district level was 0.50-0.63,
the share of mono-ethnic Ukrainian marriages was 57,6-66.0%).

For the rest of the regions, the whole region turned out to be the boundary
of the elementary population (index of endogamy at the level of the region varied
within 0,50-0,73). Border regions of the region - Berislavsky, Vysokolepitihsky,
Velikoaleksandrovsky, Novovorontsovsky - were characterized by the lowest
level of endogamy (40.0-48.0%) and a high proportion of mono-ethnic Ukrainian
marriages (from 60.4% in Berislavsky to 87.0% in Novovorontsovsky areas). In
other areas during this period, such marriages were also quite widespread: from
55.1% in Tsyurupinsk to 87.0% in Novovorontsovsky. A comparatively low
percentage of mono-ethnic Ukrainian marriages were observed only in the
Genichesky, Kakhov, NizhneSerogozsky and Novotroitsky districts (29.6-46.9%)
(Table 1). During this period, Kherson was the centre of panmixia: the number of
spouses - native inhabitants of the city - was only 6.0%, and immigrants from the
region - 13.0%. The main part of marriage migrants is represented by migrants
from the Russian Federation (grooms - 20.7%, brides - 15.3%), as well as from
Mykolaiv (respectively 6.7 and 6.9%), Odessa regions (2,0 and 1,4%
respectively). Mono-ethnic Ukrainian marriages (53.6%) and mixed Ukrainian-
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Russian and Russian-Ukrainian marriages (11.7% and 17.4% respectively)
prevailed in Kherson.

In the next study period (1987-1989 years), with the intensification of
marriage-migration processes, the boundaries of the elementary population for all
regions expanded to the size of the region (index of endogamy at the oblast level
for them was 0.51-0.62) (Table 1).

In 2014-2016 years compared with the previous period, an increase in the
endogamy index at the district level (an average of 0.35 to 0.50) is observed due
to a decrease in the intensity of marriage-migration processes.

It is of interest to analyze the dynamics of the endogamy index in the
regional centre (Table 1). The Kherson population is becoming more and more
closed: if in the late 50's - early 60's of the last century the number of endogamous
marriages in Kherson was 6.0%, then in the mid-1980s it was 32.0%, and at the
present time - more than 50%, which corresponds to the status of an elementary
population.

Table 1
Index of endogamy of rural and urban populations of the Kherson
region and its change during the period of the generation change
(1959-2016)

1959-1961 years | 1985-1987 years | 2014-2016 years
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Berislav 0,2510,39 10,53 0,28 (0,41 {0,54 |10.39 [0,56 (0,89
villages 0,06 0,2510,38 /10,26 (0,43 0,52 0,29 0,48 0,79
Beryslavsky district 0,17 0,32 | 0,45 /0,28 |0,42 0,53 [0,36 [0,53 |0,86
Belozirka 0,38 10,54 10,62 /0,24 (0,33 [0,45 |0,28 [0,44 |0,74
villages 0,29 10,49 | 0,56 {0,19 (0,25 (0,37 |0,28 0,32 |0,63
Belozersky district 0,34 | 0,52 | 0,59 (0,20 [0,28 (0,39 |0,28 [0,36 (0,66
B. Lepeticha 0,4310,48 10,59 /0,36 (0,44 0,59 0,47 [0,57 |0,74
villages 0,3410,34 10,42 (0,34 [0,51 (0,61 |{0,37 [0,60 |0,73
B. Lepetichsky district 0,39 | 0,44 | 0,54 {0,357 [0,45 (0,58 |0,43 |0,58 |0,74
B.Alexandrovka 0,20 10,33 |10,45(0,22 (0,43 (0,58 |0,37 [0,61 (0,72
villages 0,16 10,43 0,50 {0,20 [0,38 (0,46 |0,35 |0,55 (0,76
B. Alexandrovsky district | 0,18 | 0,38 | 0,48 {0,21 [0,45 |0,57 /0,36 |0,59 (0,73
B.Rogachik 0,44 10,48 | 0,56 {0,322 {0,43 (0,52 |0,36 [0,52 (0,62
villages 0,13]0,52 0,76 10,065 (0,20 (0,48 0,05 [0,20 |0,35
B.Rogach.district 0,38 | 0,49 | 0,60 /0,271 [0,39 0,52 0,29 0,45 |0,56
Visokopillia 0 10,020,230,089 (0,31 [0,47 [0,19 |0,51 0,60
villages 0,22 10,40 | 0,52 {0,168 {0,41 (0,57 |0,13 0,35 (0,59
Visokop. district 0,13 0,25 0,40 {0,130 {0,36 (0,58 |0,16 |0,43 (0,59
Genichesk 0,21 (0,42 0,52 {0,250 {0,37 (0,47 [0,45 0,55 (0,63
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1959-1961 years | 1985-1987 years | 2014-2016 years
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villages 0,15]0,34 10,49 /10,110 (0,19 (0,25 0,29 0,48 |0,55
Genichesky distr. 0,18 0,38 | 0,50 /0,180 (0,28 [0,36 0,37 |0,52 |0,59
Golaya Pristan 0,16 0,42 | 0,60 /0,149 (0,36 (0,52 0,38 [0,49 0,68
villages 0,48 10,71 | 0,78 10,203 (0,39 0,56 0,26 |0,54 |0,77
Golopristansky district 0,38 0,63 0,73 10,18 |0,37 (0,54 [0,34 |0,51 |0,71
Gornostaevka 0,28 10,431 0,550,19 (0,33 [0,61 [0,35 |0,54 |0,67
villages 0,390,577 0,69 10,24 (0,44 0,59 0,37 |0,61 |0,82
Gornostaevsky district 0,35]0,52 | 0,64 /10,21 (0,38 [0,60 |0,36 |0,58 |0,75
Ivanovka 0,3310,500,59 10,26 (0,42 0,57 [0,37 [0,54 0,66
villages 0,22 10,50 0,60 |0,11 (0,26 [0,54 [0,30 [0,52 |0,70
Ivanovsky distr. 0,26 | 0,50 | 0,59 [0,20 |0,35 0,56 [0,34 |0,53 |0,68
Calanchak 0,300,441 0,51 /10,26 (0,30 [0,43 0,32 [0,37 |0,46
villages 0,3910,51 0,66 10,19 (0,27 [0,42 0,22 0,39 |0,64
Calanchaksky district 0,33 0,47 | 0,56 |0,24 (0,29 0,43 0,29 [0,37 |0,51
N. Kahovka 0,13]10,24 10,48 10,12 (0,21 [0,41 [0,42 0,59 |0,67
villages 0,3510,45|0,57 (0,26 (0,31 [0,42 0,33 {0,52 |0,73
N. Kahovsky dist. 0,22 10,33 | 0,51 (0,14 (0,23 (0,41 [{0,47 [0,65 |0,76
N. Serogozy 0,4310,53|0.66 10,24 (0,40 (0,62 0,33 [0,49 0,71
villages 0,270,361 0,45 10,30 (0,51 [0,61 |0,12 [0,38 0,56
N. Serogozsky district 0,34 |1 0,43 | 0,54 /10,27 (0,44 0,62 0,25 |0,45 |0,65
N. Vorontsovka 0,16 0,30 | 0,45 10,12 (0,29 (0,43 0,25 [0,44 0,58
villages 0,230,361 0,46 {0,30 (0,46 [0,60 |0,25 {0,32 |0,53
N. Vorontsovsky district | 0,28 | 0,36 | 0,46 0,21 0,37 |0,51 0,25 [0,38 0,56
N. Troitsk 0,170,361 0,46 /10,12 (0,30 [0,43 0,33 [0,62 |0,74
villages 0,28 10,43 10,51 |0,22 (0,37 [0,45 0,31 |0,67 |0,77
N. Troitsky distr. 0,250,411 0,50 |0,16 (0,32 [0,44 [0,32 [0,64 |0,75
Skadovsk 0,05]0,30 0,41 /0,14 (0,26 [0,38 |0,34 |0,44 |0,54
villages 0,3910,53|0,65(0,10 (0,28 [0,40 |0,19 [0,36 |0,57
Skadovsky distr. 0,23 0,42 | 0,54 (0,13 (0,26 (0,38 |0,30 [0,42 (0,55
Tsyurupinsk 0,22 10,33 |0,50 (0,14 (0,25 [0,41 |0,41 [0,48 |0,69
villages 0,32 10,56 0,68 10,33 (0,49 (0,64 0,18 [0,42 |0,75
Tsyurupinsky district 0,29 10,49 | 0,63 /10,23 (0,37 [0,53 [0,30 |0,45 |0,64
Chaplynka 0,26 10,39 10,50 10,14 (0,26 [0,40 |0,45 0,59 |0,72
villages 0,2910,47 10,54 /0,18 (0,31 [0,35 0,10 {0,34 |0,44
Chaplynsky distr. 0,28 0,43 | 0,52 (0,15 (0,27 [0,38 [0,36 [0,49 |0,61
Total by districts of the 0,27 | 0,43 | 0,54 (10,21 (0,35 |0,50 0,32 0,50 |0,66
region
Kherson 0,06 - 10,13(0,32 |- 0,35 10,51 |- 0,53
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To elucidate the modern structural organization of the population system of
the Kherson region, we conducted an analysis of the direction of the flow of genes
to the regional centre and beyond it during the last 56 years. At the end of the 50s
of the last century, the flow of genes was directed to the regional centre, while
among the marital migrants female persons prevailed (bridegrooms - 20.4%,
brides - 24.2%). The reciprocal exchange of genes during this period was
observed between Kherson and all regional populations; the flow of genes was
sent to the regional centre. The population system of the Kherson region was an
open genetic system of the "island" type, the variability within a population of
which increased due to the flow of migrant genes (Fig. 1).

Fig. 1. "Island" model of the structure of the population system of the
Kherson region (late 50's - early 60's of the last century). The change in
gene frequencies in the Kherson population under the influence of
migration growth

The "donors" of the genes for the regional center were migrants mainly
from nearby Belozersky (bridegrooms - 3.6, brides - 3.4%), Golopristansky (4.7
and 4.6%, respectively), Skadovsky (2.1 and 1, 9%), Tsyurupinsky (2.0% and
2.6%, respectively), Velikooleksandrovsky (1.5% and 2.1%, respectively),
Kakhovsky (respectively 1.1% and 0.9%) districts. During this period only 6.7-
7.0% of married migrants left Kherson mainly in Belozersky, Berislav,
Vysokopilsky, Golopristansky, Kakhovsky, Novotroitsky, and Skadovsky
districts. Thus, the reciprocal exchange of genes during this period was observed
between Kherson and all regional populations; the flow of genes was sent to the
regional center. The population system of the Kherson region was an open genetic
system of the "island" type, the intrapopulation variability of which increased due
to the flow of migrant genes. A high degree of panmixia was maintained due to
intensive external and internal migration; ethnic diversity played a secondary role
and was maintained at a certain level.

In the 80 years of the last century, the nature and direction of the flow of
genes during marriage migration have changed significantly. For the first time,
the balance of marriage migration has become negative. The traditional
"suppliers" of genes in the regional center remained suburban Belozersky and
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Golopristansky, as well as Berislav and Kakhov districts. The intensity of
migration processes has decreased, urban and rural populations of the region are
becoming increasingly genetically closed. This process is further deepened in
2014-2016 and is accompanied by a significant reduction in the intensity of the
gene flow in external and internal marital migration, which is now 8.0-8.9 and
8.3-14.0%, respectively.

At present, the Kherson population system (metapopulation) is a divided
panmictic population consisting of a large elementary population (Kherson),
surrounded by isolated, genetically differentiated small populations ("islands")
and semi-isolated border formations (Fig. 2).
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Fig.2. Modern model of the population structure of the Kherson region
(2011-2016 years)

CONCLUSIONS AND FUTURE PERSPECTIVES

Thus, during the last 56 years in the urban and rural populations of the
Kherson region under the influence of marriage-migration processes, significant
genetic and demographic changes occurred that could not but affect the dynamics
of their gene pool and population structure. At present, the population system of
the Kherson region is a subdivided panmictic population consisting of a large
elementary population ("continent"), surrounded by nine genetically
differentiated small populations ("islands") and nine semi-isolated border
formations, each of which receives genes from the "mainland" with intensity (m)
per generation. The intensity of reverse migration is relatively small (8.3-14.0%).
The intensity of reverse migration is relatively small (8.3-14.0%).

The task of the subsequent research work is to assess the medical and
genetic consequences of the transformation of the population system under the
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influence of changes in the intensity and direction of marriage-migration
processes.
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O. JIanHoBeHKO
CTPYKTYPHA OPTAHIBAIIISI HONYJIAIAHOI CHCTEMHU
XEPCOHCBKOI OBJIACTI TA Ii TPAHC®OPMAIIS I
BIIVIMBOM HIJTIOBHOI MITPAIIIT
Knrwouoei cnoea: cmpykmypa nonyiayii, naHmikcisa, waooHa miepayis, iHOeKc
eHoo2amii

VY cTaTTi 3 BUKOPUCTaHHAM 1HJIEKCY €HJIOramil MPOBEIECHA OLIHKA CTYIEHIO
TeHETUYHOI MIAPO3AIIEHOCTI MOMYJSALIMHOT CUCTeMU XEepPCOHCHKOi 00sacTi,
Ipe/cTaBlieHa JMHaMIKa ii CTPYKTYpPHOI OpraHizaiii MiJ BIJIMBOM LUTFOOHOL
Mirparii 3a rnepioju 3MiHu mokoJiiHb. [Tokazano, mo B 1959-1961 pokax Bucokuii
CTYMNiHb MaHMIKCII MIATPUMYBABCS 3a PAaXyHOK IHTEHCHUBHOI 30BHILIHBOI 1
BHYTPIIIHBOI Mirpaliii; eTHIYHa PI3HOMAHITHICTH BIJIrpaBajia APYTropsiAHy PoJib i
30epiranacs Ha IeBHOMY piBHI. Kputepiem exeMeHTapHOI MOIMyJIsAIii BiAMOBIAaIH
numie ['opHocTaiBehkuii, ['ononpucranchkuil, IBaHiBChbkMil paitonn. s iHImx
paloHIB B II€H Mepioj] MEXKEI0 eJIeMEHTAPHOI MOy BUSABHIIACS BCS 00JIACTb.
Y nHactynmHoMmy nociikyBaHomy Tmepioni (1987-1989 poku) 3 mocuiieHHSIM
HUTIOOHO-MITPAIITHUX MPOIECIB MEXI1 €JIEMEHTAPHOT MOMYJIALII JAJI BC1X PaiioHIB
PO3LIMPUINCS A0 po3MipiB o0snacTi. Y kiHII 80-X POKIB MHHYJOTO CTOJITTS
XapakTep 1 HAmpsIM MOTOKY TEHIB 3a MUIFOOHOI MIrpailii iCTOTHO 3MIHWJIHCS:
IHTEHCUBHICTb HUTFOOHOI MIrparnii 3HU3MIACS, MICBKI 1 CUUIBCBKI MOIYJISILIT CTalOTh
TeHEeTUYHO 3aMKHYTUMHU. Lleit nporec mie O6inbiie nocunusces B 2014-2016 pokax
1 CyIIPOBOJI)KYETHCSA 3HAYHUM 3HUKEHHSIM THTEHCUBHOCTI ITOTOKY TE€HIB.

Huni nomynsiiiiHa cucrema (MeTanomyJisiilisi) XepCoHChKO1 00JlacTi sIBJsiE
co00I0 MIAPO3AUIEHY MaHMIKTUYHY MOMYJSLII0 OCTPIBHOTO THILY, IO
CKJIaJIa€ThCsl 3 BEJIUKOI ejeMeHTapHoi monyssimi ("marepuk'), OTO4YeHOI
JeB'sIThMa TeHETUYHO JU(EpEeHIIHOBaHUMU MaUMU TonysiisMu ("octpoBu")
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Ta JIeB'IThMa HaMiBi130JIbOBAHUMH MPUKOPJAOHHUMU PAOHHUMH YTBOPECHHSIMHU.
[ToTik reHiB HampaBICHWH 13 MOMYJAIIAHOT CHUCTEMH, IO MPU3BOJUTH [0
3011HeHHs 11 reHogoHnay. Edexramu 3BOpOTHOI Mirpanii MOKHa 3HEXTYBaTH,
OCKUIbKH ii IHTEHCUBHICTh NOPiBHsSIHO Maua (8,3-14,0%).

E. JlanoBenko
CTPYKTYPHASI OPTAHM3AIIUASA TONYJISIIIMOHHON CUCTEMBbBI
XEPCOHCKOM OBJIACTU U EE TPAHC®OPMAIIMA MO/
BJIMSTHUEM BPAYHOM MUT'PAITUN
Knioueevie cnosea: cmpyxmypa nonynsiyuu, NAuMuKcus, OpadyHas muepayus,
UHOEKC IHO02aMuu

B cratbe ¢ UCn0JIb30BaHUEM UHAECKCA YIHAOTaMUH IMPOBEICHA OIIEHKA CTETIEHU
FEHETUYECKON IMOAPA3JACICHHOCTH IOMYISALIHMOHHOM CHUCTEMBI XEpPCOHCKOMU
o0JiacTu, MpeCTaBlieHa IMHAMUKA €€ CTPYKTYPHOUM OpraHu3aluuy Mo/ BIUSTHUEM
OpayHON MUTpalMU 3a EPUOJIbl cMeHBI nokosienuil. [lokazano, yto B 1959-1961
ro/lax BBICOKAasl CTENEHb MAaHMHUKCHUM MOJACPKUBATIACh 32 CUET MHTEHCHUBHOM
BHEIIHEH W BHYTPEHHEW MUIpalMU; 3THUYECKOE pa3HOOOpa3ue urpaio
BTOPOCTEINIEHHYIO POJIb U COXPaHsJIOCh Ha ompeneraeHHOM ypoBHe. Kpurepuro
DJIEMEHTAPHOW  TOMYJSALMH  COOTBETCTBOBAJIM  JIMIIL [ OpHOCTAaeBCKUM,
[Nononpucranckuii, MBaHOBCKHMI paiioHbI. [l OCTadbHBIX PaMOHOB B 3TOT
NEepUOJl TpaHUIEH »dJIeMEHTapHOW TMOMYyJSIIMU OKa3ajach Bca o0jacTh. B
ciaeayromieM uzydaeMoM mnepuonae (1987-1989 ronwl) ¢ ycwienuem OpayHo-
MUTPALMOHHBIX MPOLECCOB TPAHUIIBI BJIEMEHTAPHOW TMOMYISUUHA I BCEX
palioOHOB pacHIUPHUIIUCH 10 pa3MepoB oOmactu. B kouie 80-X rogoB mpouwioro
BeKa XapakTep U HampaBlieHWE I[IOTOKAa TE€HOB MpU OpadyHOW MHUTPAIUH
CYIIECTBEHHO HW3MEHWINCh: WHTEHCUBHOCTH OpayHON MUTpAllUd CHU3WIACH,
TOPOJICKHUE U CEILCKHUE MOMYJISINU CTAHOBATCS] TCHETUYECKH 3aMKHYTBIMHU. JTOT
nporecc emie Oonee ycyryouncs B 2014-2016 romax W CONpoOBOXKIAETCS
3HAUYUTEJIbHBIM CHUKEHUEM UHTEHCUBHOCTH MOTOKA T'€HOB.

B  Hacrosmiee BpeMs MOMYJAIMOHHAS  cUCTeMa  (METamoMmyJIsIus)
XepcoHCKOM 00J1acTH MpeACTaBIsIeT cOO0M MOAPA3ACICHHYI0 TAHMUKTHYECKYIO
NOMYJISIMIO OCTPOBHOIO THUIIA, COCTOSIIYI0 M3 OONBIION 3JIE€MEHTapHOU
MOMYJISALINU (“marepuk™), OKPY>KEHHOM JEBSITHIO IF€HETUYECKU
nuddepeHIIUPOBAaHHBIMM  MJIBIMU  TIOMYJISIUAMHE  (OCTpOBa”) H  JIEBATHIO
MOJIYU30JIMPOBAHHBIMU TOTPAHUYHBIMU pPAaOHHBIMU 0Opa3zoBaHusMU. [loTOk
TC€HOB HAIPaBJICH U3 MOIMYJISIITUOHHONW CUCTEMBbI, YTO MPUBOIUT K OOCTHEHUIO €€
reHodonaa. Dddexramu 00paTHOW MUTPAIIMHM MOXKHO NMpeHeOpedhb, TaK KakK ee
MHTEHCUBHOCTh CpaBHUTENBHO Mana (8,3-14,0%).
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