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Annotasiya. Ushbu maqolada Amudaryo hozirgi del'tasida ilk bor ajratilgan
kichik del'talar daraxtsimon landshaft komplekslarining invariantligi ko‘rib chiqiladi.
Shu bilan bir qatorda, kichik del'talardagi tabiiy geografik jarayonlar o‘zgarishining
qgonuniyatlari ochib berildi. Kichik del'talarning daraxtsimon lanshaft komplekslari
o‘zlarining doimiyligi bilan ajralib tursa, u holda ro‘y berayotgan jarayonlar kichik
del'talarning invariant strukturasi bilan alogadorligi dala ma'lumotlari negizida
asoslandi.

Kalit so‘zlar: del'ta, jarayon, daraxtsimon, invariant, struktura, havza,
Amudaryo, irmoq, davr, Sariqamish, Orol dengizi.

AnHoTamusi. B cratee paccmaTpWBaIOTCS WHBAPUAHTHOCTH MEJKUX JEIbT
JTPEBOBUAHBIX JIAHAMA(THBIX KOMIUIEKCOB, BIIEPBBIC BBHIICICHHBIX B COBPEMEHHOU
nenbTe AMymapbu. A TakKe, BBISBISIOTCS 3aKOHOMEPHOCTH M3MEHEHUS MPUPOTHO-
reorpadiYecKUX TMPOIECCOB B MEIKHUX JelbTax. J[peBoBumHbIC aHImadTHBIC
KOMITJIEKCHI MEJIKUX JEJbT OTIMYAIOTCSI CBOMMH TIOCTOSTHCTBOM, @ TOT/Ia B3aUMOCBSI3b
MIPOUCXOAMBIINN TPOIECC ¢ MHBAPUAHTHOW CTPYKTYPOH MEIKHUX eJIbT 000CHOBAHBI
TI0 TTOJICBBIM MaTepHaIaM.

KiroueBble cjioBa: nenbTa, MPOIECC, IPEBOBUIHBIC, HHBAPUAHT, CTPYKTYPA,
Oacceiin, AMyaapbs, TPUTOK, Tiepruoa, Capbeikambll, ApaibcKoe Mope.

Abstract. The article examines the invariance of small deltaic tree-like
landscape complexes, first identified in the modern delta of the Amudarya, and also
reveals the patterns of changes in natural-geographical processes in small deltas. While
the tree-like landscape complexes of small deltas are characterized by constancy, the
process that took place was based on field data on the relationship of small deltas with
an invariant structure.
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Introduction. In a comprehensive study of each object, the knowledge of the
history of its formation was of particular scientific importance and remains relevant to
this day. The current delta of the Amudarya, which we want to study, has also attracted
many naturalists. It was studied by many Russian scientists in the late 19th and early
20th centuries [9]. In the twentieth century, the study of the history of the modern delta
of the Amudarya was carried out according to a certain plan and was carefully studied.

It is very important to study the geological history of the relief in order to know
the internal structure of the delta, that is, the relationship between the components of
nature. The natural structure of the relief of the delta was formed under the influence
of the Amu Darya and its tributaries Erkindarya, Kazakhdarya, Raushan, Uldarya, and
others. As a result of the geological work of these rivers, "tree-like" landscape systems
appeared. Together, these small deltas make up the geosystem, that is, this entire object.
In a word, the relief of the delta is flat, and they are distinguished by a very gentle slope
towards the Aral Sea. In addition, the site has isolated hills (Kuskantau, Parlitau,
Krantau, and Itkir), which consist of marls and gypsum from the Cretaceous,
Paleogene, and Neogene periods. Their upper parts are, in some cases, covered with
sand.

Literature review. Geologist N.A. Kenesarin, taking into account the
geological history, divides the process of formation of the Amudarya delta into three
stages [1].

1. Very old (ancient) stage. At this stage, the Upper Quaternary Akchadarya is
formed (after the Khvalynian period). According to our scientists, in the early and
middle periods of the Holocene, the main part of the Amu Darya waters filled the
Sarykamysh and Aseke-Audan basins and flowed through the Uzbai into the Caspian
Sea. This direction of the Amu Darya persisted until two millennia BC, when the
Sarykamysh delta was formed. This was confirmed by studies carried out by our
archaeologists (Tolstov, 1948; Gulamov, 1959; Akulov, 1960). As a result of the
expedition, they found many fossils of hunters and fishermen of the Neolithic era in
the vicinity of the Sarikamysh delta, on the shores of the Sarikamysh and Uzbai lakes.
According to G. V. Lopatin, the period of formation of alluvial deposits in the
Sarikamysh delta is about 10 thousand years. The general geological age of the
Amudarya delta is about 17-18 thousand years (Lopatin, 1957). This period also
determines the period of the confluence of the Amu Darya into the Arola-Sarikamysh
basin.

2. New era. After the formation of the Sarykamysh delta in the second
millennium and the beginning of the first millennium BC, the Amu Darya again
changes its direction towards the Akchadarya delta and flows towards the Aral Sea.
According to A.S. Kes (1991), in the second half of the 2nd millennium BC. The Amu
Darya flows into the Aroles Basin from the south. It was from this period that the
current channel of the Amu Darya and the delta of the Gulf of Arol begin to form. As
a result, the current Amudarya delta existed in the first half of the first millennium BC.
Depending on the period of formation of the Amudarya delta, it can be divided into
two parts: the southern, much more ancient, and the northern, “living”, currently dry.
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Until the 60s of the 20th century, river sediments were brought and laid in this part.
At this stage, the Kyzketken-Chimbay (Takhiatash), Uldarya and Shortambay deltas
were formed.

3. Present period. During this period, the northern "living" part of the modern
Amudarya delta (Erkindarya, Raushan, Kunyadarya-Kazakdarya, Kipchakdarya,
Akbashli) arose.

The modern relief of the modern Amudarya delta is associated with the
formation of its last tributaries. The relief of the Akchadarya delta was formed in the
Upper Quaternary and Holocene, while the relief of the modern Amudarya delta
appeared after the 60s of the 20th century. Of course, the main features of the relief of
the delta appeared earlier, 1.e., during the period of deposition of river sediments.
Modern features of the relief are closely related to the construction processes of the
delta.

According to A. A. Rafikov (1984), the modern appearance of the “living” part
of the delta appeared before 1974, i.e. by that time the delta had completed its stage of
swampy development. The modern appearance of the relief of the delta mainly
appeared in the middle of the 20th century [1].

An analysis of the above literature shows that the Amu Darya changed its course
several times during the development of the delta. During these times, as a result of the
work of river waters, a relief appeared in "tree-like" forms. In other words, there are
several small deltas in the Amudarya delta, and their directions are also different. In a
word, the southern part of the Amudarya delta (the deltas of Kizketken-Chimbay,
Shortambay, Uldarya) was formed over 5 thousand years, Akbashli formed about two
and a half thousand years (Lopatin, 1957).

Research methodology. A.K. Urazbaev (2002) comprehensively analyzed the
geological period of the modern Amudarya delta and identified nine small deltas for
the first time. In his recent study (2021), the author considered the elementary
landscape groups of small deltas as “tree-like” landscape complexes [2,8] and
introduced this concept into the science of natural science. According to the author,
their attribute is "tree-like" landscape complexes of small deltas, that is, landscape
complexes formed as a result of surface water runoff always have a "tree-like"
structure. The "tree-like" landscape complexes of each of the small deltas have their
own history of origin and differ sharply from each other in their internal structure.

Results and discussion.

Our studies show that all emerging landscape complexes have a "tree-like"
structure, but are diverse in form.

Each of the identified groups is distinguished by varying degrees of change in
their natural and reclamation conditions. So, for example, since there are no branching
“elements” in the extended uplands of the Kiyatjargan sub-delta with an elongated
structure, the natural reclamation conditions on these extended uplands are almost the
same, and in the Kizketken-Chimbay sub delta, which is an example of a typical “tree-
like” structure, branching” with a large number of "elements", the natural and
reclamation conditions are very variable even at a short distance. Sharply different
from each other "tree-like" landscape complexes of small deltas are the scientific basis
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for studying the structure of the soil cover, the runoff of surface and groundwater,
and land reclamation.

Small deltas located in the “living” part of the delta (Kunyadarya-Kazakdarya,
Raushan, Erkindarya, Kipchakdarya, Akbashli) retain their invariant tree structure even
in automorphic mode and fundamentally differ from small deltas in the south
(Kizketken-Chimbay, Shortamboy, Uldarya, Kiatdzhargan ) from the point of view of
their natural geographical processes. The influence of the dry Aral Sea on the small
deltas in the north is strong and the desertification process continues very strongly. The
process of desertification is intensifying, especially in the lower reaches of Akboshli,
Kipchakdarya and small deltas of Kunyadarya-Kazokdarya. The small deltas of
Raushan and Erkindarya, although located in the “living” part, since they are close to
irrigated territories in the south, and the process of desertification in them is not very
active.

Small deltas located in the south (Kizketken-Chimboy, Shortambay,
Kiyatzhargan, Uldarya), although they retain their invariant tree structure, are
fundamentally different from each other according to the laws of natural geographic
processes. Since all areas of the small deltas of Kiyatzhargan, Shortambay and Uldarya
are located in irrigated massifs, the salinization process intensifies from the upper part
of the objects to the lower one [2,8].

Conclusions

While all the mentioned small deltas retain their invariant tree structure, all the
natural geographic processes occurring in them are primarily related to the internal
structure of objects and change in an orderly manner in the invariant tree structure.
Small deltas, while maintaining an invariant tree structure, differ from each other in
that natural geographical processes are associated with the internal structure of objects.
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Annotatsiya: Ma'lumki, ekologiya tushunchasi fanga 1869 yilda nemis biologi
Ernest Gekkel tomonidan kiritilgan. Olim "ekologiya" so'zini zoologiya
(biologiya)ning barcha tirik mavjudotlarning tashqi muhit bilan o'zaro ta'sirini
ifodalovchi bo'limi sifatida ishlatgan. Ekologiya so'zi yunoncha so'z bo'lib, "oikos" -
uy, yashash joyi, "logos" - fan, o'qitish degan ma'noni anglatadi. Aytish joizki,
ekologiyaga oid g'oyalar Gippokrat, Arastu kabi olimlarning asarlarida tilga olingan
bo'lsada, fan sifatida ancha keyin paydo bo'lgan.

Kalit so'zlar: ekologiya, inson ekologiyasi, ijtimoiy ekologiya, nozoekologiya,
shahar ekologik holati, aholi salomatligi, sog'ligni saqlash ekologiyasi, urbanizatsiya.

AHHOTauMsi: M3BeCTHO, YTO MOHATHE DKOJIOTHS OBLIO BBEJICHO B HAyKy B 1869
rojly HeMelUKuM Ouojorom OpHecToM ['ekkeraem. YUeHbIl HCIOoIb30Bajl CIOBO
«IKOJIOTHUSD» KaK pa3jiesl 300J10Tuu (OMOJIOrvH ), BRIPpAaXKaIOIIN B3aUMOEHCTBHE BCETO
KHUBOTO ¢ BHemHeH cpemoi. CIOBO 3KOJIOTHS — TPEUuecKoe CJIOBO, O3HAYAroIIee
«OUKOC» — JIOM, MECTO JKUTEIIBCTBA, «JIOTOC» — Hayka, yaeHue. ClenyeT OTMETHTb,
YTO XOTS UJIEH, CBSI3aHHBIE C DKOJIOTHUEH, YITOMUHAIKCH B TPYAaX TaKUX YUEHBIX, KaK
['unmoxkpat u ApucTorens, Kak Hayka OHa BO3HHKJIA TOPA30 MO3XKeE.

KiroueBbie ci1oBa: SKOJOTHsA, 3KOJOTHUS YEJIOBEKa, COLMANbHAs SKOJIOTHS,
HO303KOJIOTHSI, TOPOJICKAs IKOJIOTHYECKasi CUTyalus, 3JI0pPOBbE HACENEHUS, IKOJIOTUs
310pOBbs, YpOaHHU3aLIUA.

Annotation: It is known that the concept of ecology was introduced into science
in 1869 by the German biologist Ernest Haeckel. The scientist used the word "ecology"
as a section of zoology (biology) expressing the interaction of all living things with the
external environment. The word ecology is a Greek word meaning "oikos" - home,
place of residence, "logos" - science, teaching. It should be noted that although ideas
related to ecology were mentioned in the works of such scientists as Hippocrates and
Aristotle, it emerged as a science much later.



