P.C.Kamanosa MapOCHUMJIAPHUHT acocui
3JIEMEHTIAPUHY aHUKIA0, yIapHUHT paM3Ui Ba M)KTUMOHUH
aXaMUSTHHH TYLUTYHTHPHIITa Xapakar KWJITaH.
MaxkomaHHHT MYXHUM JKHXAaTH — TypJId MapocuM Ba
YAYMIIApHUHT KOPAKAIIMOKIAPHUHT TapUXUH TapaKKHETH
KOHTEKCTHJa KypuO YHKWIMIIK Oynnud, MabiIymoTiiap
acocnza YKyBYM BaKT YTHIIM OWIaH Mapocumiapia
Ky3aTWIraH y3rapunuiap, 6ab3u aHbaHAIAPHUHT CaKIaHUO
KOJITAHJINTMHU Ky3aTHII MMKOHHMra sra Oymaau. Arappa
MaKoJIaJjard MabJIyMOTIap KYIIHA KO30K, KUPFH3, ¥30eK Ba
TypKMaHJIApHUHT MapoCHMJIAapH OmiaH KYIpoK KUECHU
ypraHuiaraHna, yHUHT WIMHH axaMUsITH SHaja IOKOpH
6ymap >1u.

1999 itnnga KopakalnoKJIapHUHT MOAAUN Ba MabHABUI
MaJlaHUATUra JoWp OMp He4Ya Makojajap YOIl JTHIIIH.
Vnap xaropuna X.E.EcOepreHOBHHHI WKKH MaKOJIaCHHHU
[11:100-102], C.X.Ecbeprenosa [12:64-68] Ba
B.H.Sroguununr [13:88-94] Outraman MakoJacHHU KypHuO
YUKWII ~ MyMKHH. Ym0y  Makojajgapia — acocaH
KOpPaKaJIIMOKJIapHUHT MOAIWHA MaJaHHATH XamJa JWHUNA
Kapalulapuaard Typiad TOTEMHCTHK oOpasnap TaxJwira
TOPTHITaH. YMyMaH oOJraHga OWPHHYM Ba HKKHHYH
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naBpaa dTHorpad TagKUKOTUMIJIADHUHT acOCHU YBTHOOPH
6up Heua Hynamuumuapaa keyau. Ymly iynamumap 1991
Hunga KaWra Tammkwi STwiraH Y30ekucton @awnmap
AxanemusicuauHT Kopakanmnok ¢wnmmanm HyHanumuiapura
MOC paBHIIa PHBOXJIAHTaH. YHTa aCOCAH:

¢ 1991-1993 immnapna — Kopakaimox maxapiapuiara
3aMOHABMM 3THOMaJaHUM KapacHiap;

©1994-1996  #mmmapma —  Kopakammoructonpaa
WUCTUKOMAT KWwiraH OoOlIKa XaJKjaap OJTHorpaduscu
TaJKMKOT 00BEKTUTA aiian Iy,

¢ 1997-1999  #iwmmapma — — KOpaKaJIIOKJIApHUHT
MabHaBUH  MaJaHUATH aCOCHMH  TaIKUKOT  OOBEKTH

cudatuna ypranwinu [14:78, 82, 83].

Xymmac, 1995 itmurapman  OomuiaHraH — MKKAHYH
OockHuma  TagKUKOTIHIIAP COHH Ba  M3JIAHUII
HYHanuIuUIapu KeHraiay, Maxcyc Jajna TaJKUKOTIapu
acocujia €3UNraH SHTU TAIKUKOTIAp YOM 3TUIAU, KUECUI
TaxJIWiIra sra WIMHH Makojanap Hawp S3TWIAH. JIeKuH
OIyHra KapaMal, W3JaHHIOUIAD COHU XallK TapHXWy,
JTHOIEHE3W, MOJAJIUN Ba MabHABUN y3Ura XOCIUTHHH
TYIUK 04n0 OepHIl YuyH eTapiiu OyaMaH.
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PE3IOME. Ym0y makonana KOpakainoK 3THOrpaduscH pHBOXKHHUHI MKKHHYM OOCKMYMHUHI OONUIAaHWIIM, Oy NaBpia WKOX
KWITaH STHOTpad) oMMMIiap, YIApHUHT H3JAHWOUIAPH TaxXJIHIHM, LIYHWHTIEK, Y30ekuctoH anmap akagemusicn KopakanmorucToH
¢bunmany Tapuxuii-3THOrpaduK TagKUKOT HyHAINIIUIAPU Ba HATHDKAJIAPH XaKUIa MabJIyMOT OepH0 yTHIraH.

PE3IOME. B crathe maHBl CBEOEHHS O Hadaje BTOPOTO dTama Pa3BHTHS STHOTPA(QUYECKUX HCCIENOBAHHN KapaKalllakoB,
3THorpa(1)ax, TBOPUBLIKUX B 3TOT NEPUOM, aHATIU3 UX PICCJ'IeZ[OBaHPIﬁ, a TAaKXE HaIlpaBJICHUA U PE3YJIbTAThI I/ICTOpI/IKO-STHOFpa(bI/I'-IeCKI/IX
nccnenoanmii Kapakanmakckoro otaeneHust AkaieMin HayK Y30eKucrana.

SUMMARY. This article provides information about the beginning of the second stage of Karakalpak ethnography development, the
ethnographers who created during this period, the analysis of their research, as well as the directions and results of historical-
ethnographic research of the Karakalpak branch of the Academy of Sciences of Uzbekistan.

ASSESSMENT OF GROUNDWATER MINERALIZATION IN THE AMU DARYA DELTA
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Introduction. It is known that the formation of
groundwater in the delta originates from the Amu Darya
River. Currently, the waters of the Amu Darya are mainly
used in agriculture.

To develop the lands in the Amu Darya delta, numerous
channels were dug into which its waters were diverted.
Due to the expansion of irrigated areas and the irrational
use of Amu Darya water, there is a shortage of water in the
lower reaches of the river delta. One of the ways to reduce
water scarcity is to use relatively fresh groundwater.

Materials and methods. To determine the location of
freshwater lenses, maps of groundwater salinity in the
Xojeli district were compiled. Data from archival materials
of engineering-geological and hydrogeological survey
organizations were used to compile the maps. The maps are
compiled using the ArcGIS computer program. When
making maps, the results of determining the salinity of
groundwater from 59 workings were processed. The
research covered 110 km2 of the territory of the Xojeli
district.




Results and discussion. The results of research on his-
torical materials showed that for the first time the water
body of the Amu Darya delta in the Xojeli district of Kara-
kalpakstan was reflected in a painting that was painted in
1842 [1]. Figure 1 shows the work of the Russian artist
N.N. Karazin, which depicts the bazaar in Xojeli (1886) [2].
The bazaar of that time resembles modern Venice (ltaly).
The waters of the Amu Darya's channels were fresh, as it
feeds mainly on melted snow and glacial waters. Naturally,
due to the infiltration of surface waters, lenses of fresh
groundwater are formed along the channels. In other places,
groundwater is more saline, since the analysis of the geo-
logical structure shows that under the alluvial rocks there
are layers of rocks of earlier age, which contain a lot of
water-soluble salts [5].

s T =1
Fig. 1. The Amu Darya basin. The bazaar in Xojeli. N.N.
Karazin's orginal drawing (Niva Magazine No. 3, 1886

ﬁig.2. Modern view of the part of the ci
Xojeli shown in Fig.3 (2023, photo by the authors)

The picture shows a photo taken in 2024 of the same
place, according to which the painting shown in Fig.1. As a
comparative analysis of the drawings shows, 1,2 the Amu
Darya duct dried up in 2024, and houses were built on the
site of the duct.

Figure 3.4 shows maps of the water bodies of the Amu
Darya Delta, compiled in 1842 and 2024. In 1842, the Aral
Sea was full-flowing, and there were many lakes and chan-
nels of the Amu Darya in the delta of the Amu Darya. In
the western part of the Amu Darya delta there was a large
lake “Aybugir”, in the eastern part Lake Dau Kara, which
was connected to the Aral Sea, numerous channels of the
river in the lower reaches of the Amu Darya were used by
the population for trade and farming (Fig.4). Due to chang-
es in natural conditions and human economic activity, lakes
and numerous river channels have dried up [10].

‘-. '__-,i L
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Fig. 3. Map of the water bodies of the
Amu Darya River delta (1842)

Aral Sea

Ustyurt Plateau

Amu Darya River delta (2023)

Regular monitoring of the groundwater level of the Xo-
jeli district began in the early 1960s, when intensive devel-
opment of land for growing crops began. Figure 5 shows a
graph of changes in the groundwater level of the Xojeli
district by year, a comparative analysis of which shows that
compared to the 1960s, there was an increase in the
groundwater level. This is primarily due to the inefficient
use of irrigation water in agriculture. Under certain condi-
tions, salts that occur at a depth in the composition of soil
strata of earlier age migrate to the surface and increase the
salinity of groundwater and soils. Near fresh water chan-
nels, the mineralization of groundwater decreases due to
salt washing by water flows of the irrigation system.

1960 1970 1980 1990 2000 2010 2020

Groundwater level (cm)

;

B
&
3 3

~o—Minimum =@ Maximum

Fig.5 Dynamics of changes in the
groundwater level of the Xojeli district

Figure 6 shows a schematic map of groundwater salini-
zation with water-soluble salts [3; 6; 7; 8], the analysis of
which shows that the salinity of groundwater depends on
the sampling site [9]. For example, groundwater lenses with
relatively low mineralization (0.5-2.5 g/l) were found in the
central and northeastern parts of the research area. The
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analysis showed that the most mineralized groundwater
with a salt content of 6-25 g/l is located in the elevated part
of the studied area. This indicates that there were no chan-
nels of the Amu Darya in these places [4].

B Chloride-sulfate
= Sulphate
o Sulfate-chloride

B Chloride
m0-2,5g/l

2,5:3g/l

u3,0-6,0 g/l
m6,0-25 g/l b)
Figure 8. Schematic map (a) and percentage distribution
(b) of the types of groundwater salinization in the Xojeli
district with water-soluble salts (by dense residue):
1- chloride-sulfate; 2- sulfate; 3- sulfate-chloride;
) _ (b) o 4- chloride; 5- wells
Fig.6. Schematic map (a) and percentage distribution As Figure 8 shows, the groundwater of the studied area
(b) of groundwater salinity in the Xojeli district with belongs mainly to sulfate (72%) and chloride-sulfate (22%)
water-soluble salts (by dense residue), g/l: types of salinization. According to S.A. Shchukarev's clas-
1-0,5-2,5 9/l; 2- 2,5-3 g/l; 3- 3-6 g/I; 4- 6-25 g/I; 5- well. sification, groundwater mainly belongs to the sulfate and
Figure 7 shows a schematic map of the chemical classi-  sulfate-chloride classes of salinity.
fication of groundwater composition according to Conclusion
S.A.Shchukarev's classification, the analysis of which 1. The results of studies on the salinity of groundwa-

shows that groundwater in almost the entire territory ter in the Xojeli district of the Republic of Karakalpakstan
belongs to group "B". Small areas of groundwater accord-  showed that the mineralization of groundwater varies with-
ing to the chemical classification of S.A. Shchukarev  in 0.5-25 g/ I, which is associated with the location of an-
belong to groups "A" and "C". cient channels of the Amu Darya. The lowest mineraliza-
- tion of groundwater is observed in those places where pre-

viously there were fresh water channels of the Amu Darya.
B According to S.A. Shchukarev's classification, groundwater
é - mainly belongs to the sulfate and sulfate-chloride classes of

N e st salinity. According to the chemical classification of the
ey P composition, the groundwater of almost the entire territory
”‘Z-Cag e N ", belongs to group "B". Small areas of groundwater accord-

—
Qung'irot kanali

Kulab ovul 56 20

D s i ing to the chemical classification of S.A. Shchukarev be-
e « long to groups "A" and "C".
7 ‘ R “J 2. Groundwater can be used to reduce the shortage of
® Y “~“~>\ B M"L\",’: water resources in the lower reaches of the Amu Darya. At
5 \}_ \ g N the same time, for drilling exploratory hydrogeological
?‘ - wells, it is necessary to study historical materials that de-
u T #/ meamory scribe hydrological objects.
N 3. To use the groundwater of the Xojeli district, it is
necessary to purify the water from salts, while selecting

o om 15 3 Kiometers

. > EE3 4 filters depending on the level of mineralization of the types
Fig.7. Schematic map of the chemical classification of of salts. The absence of industrial enterprises polluting
the groundwater composition of the Xojeli district (com- ~ groundwater allows the use of filters only to purify water

piled according to the classification of S.A.Shchukarev) from water-soluble salts. _
1_group "A"; 2- group "B"; 3- group "C"; 4- We”s 4, The Complled SChemath maps can be Used In arChae-

Figure 8 shows a schematic map that shows the qualita-  0logical excavations of ancient cities and settlements of the
tive nature of groundwater salinization in the Xojeli district. ~ Xojeli district.
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REZYUME. Magolada Qoraqalpog'iston Respublikasi Xo‘jayli tumanining gidrogeologik sharoitlarini o‘rganish natijalari keltiril-
gan.Yer osti suvlarining mineralizatsiyasining sxematik xaritalari tuzildi. Qoragalpog'iston Respublikasi Xo‘jayli tumanida yer osti su-
vlarining sho‘rlanishi bo‘yicha olib borilgan tadgiqotlar natijalari shuni ko‘rsatdiki, yer osti suvlarining minerallashuvi 0,5-25 g/l
oralig‘ida o‘zgarib turadi. Oc‘rganilayotgan hududning yer osti suvlari asosan sulfat (72%) va xlorid-sulfat (22%) sho‘rlanish turlariga
tegishli. Shchukarev tasnifiga ko‘ra, yer osti suvlari asosan sho‘rlanishning sulfat va sulfat-xlorid sinflariga kiradi. Xo‘jayli tumanining
yer osti suvlaridan foydalanish uchun suvni tuzlardan tozalash kerak. Tuzilgan sxematik xaritalardan Xo*jayli tumanining gadimiy sha-
harlari va aholi punktlarini arxeologik gazishmalarda foydalanish mumkin.

PE3IOME. B cratbe npeacTaBiieHbl Pe3yIbTaThl HCCIIEAOBAHUI THAPOTEONOTHUECKUX YCIOBHIA XomKelniickoro paiiona Pecmy6-
JIMKHU KapaKannaKCTaH. HOCTpOGHLI CXEMATUYECKUE KapThl MUHEPAIU3allNU I'PYHTOBBIX BOI. Pe3yJ‘ILTaTLI I/ICCJ'IGZ[OBaHI/Iﬁ 3aCOJICHHOCTHU
TPYHTOBBIX BOJ X0 pKeitnuiickoro paiioHa PecrryOnmuku KapakanmakcTan mokasainy, YTO MUHEpaIH3alys TPyHTOBBIX BOJ U3MEHSIETCS B
npenenax 0,5-25 r/n. HauMeHpImass MuHepanu3anus TpyHTOBBIX BOJ HaOJIoaeTcs, I MPOTEKaId IPOTOKH AMYIapbH. TPYHTOBBIE BO-
bl UCCIIEIOBAHHON TEPPUTOPHU OTHOCATCS B OCHOBHOM cynb(aTHOMY (72%) 1 xnopunHo-cyiabhaTHoMy (22%) Tunam 3aconenus. [lo
kiaccudukanuy lllykapeBa rpyHTOBBIE BOJBI B OCHOBHOM OTHOCSTCS CyIb(aTHOMY M CyNb(haTHO-XJIOPHIHOMY KIaccaM 3acOJICHUSI.
Jlns ucnonp30BaHMs TPYHTOBBIX BOA XOIKEHIMICKOTo pailoHa HEOOXOAMMO OCYIIECTBHTH OYMCTKY BOABI OT cosell. CocTaBlICHHBIE
CXEMATUYECKUE KapThl MOXKHO UCIIOJIB30BATh IIPHU apXCOJOI'MUYCCKUX paCcKOIIKax APEBHUX I'OPOJIOB U MOCENIeHUI XOZ[)KCfIJ'II/IﬁCKOFO paﬁ—
OHa.

SUMMARY. The article presents the results of studies of the hydrogeological conditions of the Xojeli district of the Republic of
Karakalpakstan. Schematic maps of groundwater mineralization have been constructed. The results of studies on the salinity of ground-
water in the Xojeli district of the Republic of Karakalpakstan showed that the mineralization of groundwater varies within 0.5-25 g/I. The
lowest mineralization of groundwater is observed where the channels of the Amu Darya flowed. The groundwater of the studied area
belongs mainly to sulfate (72%) and chloride-sulfate (22%) types of salinization. According to Shchukarev's classification, groundwater
mainly belongs to the sulfate and sulfate-chloride classes of salinity. To use the groundwater of the Xojeli district, it is necessary to puri-
fy thtle \avater from salts. The compiled schematic maps can be used in archaeological excavations of ancient cities and settlements of the
Xojeli district.
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Ozbekstan ~ Respublikasimin ~ Birinshi ~ Prezidenti  huquglarin qorgawga, xaliqaraliq timshliq ham turagliligt:
[.Karimovtin: «Barshemizge ayan boliw1 kerek, qay jerde  bekkemlep, madeniy kop tarlilikti rawajlandiriwga xizmet
biygamliq ham biyparwaliq hikim strse, en aktual masele-  etiwi kerek.
ler 6zi boladiligga taslap qoyilsa, sol jerde manawiyat en Bul magsetke erisip hAm mashgalalardi sheshiw ushin
soqir ham en 4zzi toshkaga aylanadi ham kerisinshe — qay  natiyjeli milliy ham xahqaraliq strategiyalar islep
jerde sergeklik ham jan kuyerlik, jogari aqil-oy ham oy-  shigihmagqta.
pikir hiikimdar bolsa, sol jerde manawiyat qudiretli kashke Informaciyanin  tasirinde  sociallhq  strukturalardin
aylanadi», [1:33] degen pikiri hézirgi dunyamn infor-  6zgeriw xarakterine alimlar tarepinen berilgen prognozdi
maciyaliq, ideologiyaliq  kartinasina, omfi  insan  Korip shigsaq: Social toparlardin sani 6sedi, bul tabiyiy
manawiyati, ruwxiy danyast menen baylamishligina, rawishte olardin orta kéleminin kishireyiwine alip keledi.
qaliplesiwine berilgen shin baha desek boladi. Sebebi Zamanagdy informaciyaliq texnologiyalar adamlardin
informaciyaliq  texnologiyalardin ~ mazmuni,  omfi  maplerin aniq, operativ esapga alip dmelge asiradi. Social
ekonomikaliq hdm socialliq transformaciyasi adamlar hdm  toparlardin talim darejesi, intellektualligt h.t.b siyaql
jamiyetshilikke bilimler ham ideyalardi qollana aliwinda  parametrlerinin sapaliq parametrleri jagsilanadi. Social

koérinedi. toparlar ortasindagi, har qiyl kriteriyalar boyinsha jana
Al, bugingi kinde Prezideftimiz Sh.Mirziyoev [2]  procentlik salistirmalar galiplesedi.
tarepinen qoyilip atirgan mamleketti rawajlandinw 1) intellektuallar — intellektual, aqil miyneti menen

strategiyasinin basli magqseti de jaslardin manawiyatin  shugillamwshi adamlardin san1 kdbeyedi. Hatte ayrigsha
rawajlandintw hdm kamil insandi galiplestiriw maselesi  «intellektuallar»  klasimni  payda boliwi  boljanbagta.
bolip esaplanadi. Intellektualllq  aqil  miyneti menen  shugillaniwdi
Informaciyaliq jamiyet, bizin pikirimizshe, adamlarga  qalemewshiler, informaciyaliq xizmet korsetiwshiler
0z potenciallarm ham magsetlerin ken turde amelge  sferasinda isleydi, bular informaciyaliq jamiyette 50% ten
asinwina imkan jaratadi. Bumin ushin, informaciyaliq  kobiregin qurap, xizmet korsetiw yaki materialliq Ondiris
texnologiyalar ekonomikalig jogarilawga, jamiyetlik  tarawinda bant boladu.
parawanliqtin ~ 6siwine,  demokratiyalig  principlerdi 2) Miynetke jaramli adamlardin sam kébeyedi. Aldingi
bekkemlep sociallig kelisimdi stimullastiniwga,  awlad adamlari pensiyaga shiqqannan keyinde jumis isley
transparentlik ham juwapkershilikli basgariwga, insan aladi, sebebi jumisqa jaramliliq jasi soziladi (dene miyden
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