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THE ORIGIN OF THE DEPRESSION LAKE SYSTEMS TENIZ
NORTHERN KAZAKHSTAN

Abstract. The article discusses the origin of the system of peculiar lake basins of Northern Kazakhstan, called
tenis - steppe seas, due to the vast areas. With deep incision of the basins of the shadows, so that the water level
marks in them are below the edge in the Irtysh channel at the same latitudes, the depths of the highly saline lacustrine
water column are insignificant. The article provides a review of the views of many authors on the genesis of tenises:
L.S. Berg, Ya.S. Edelstein, A.S. Kes, K.N. Pestovsky, E.N. Posokhova, I.A. Volkov, who linked their origin with
various exogenous processes: the remainder of the Oligocene sea or a huge ancient stream, the result of leaching of
salts followed by compaction of rocks and deflation, inter-delta depressions, sor-deflation troughs, and others V.V.
Goian (1968) for the first time came to the conclusion that tectonic processes are the main factors in the formation of
the basins of shadows. The reconstruction of the buried topography according to drilling data confirmed the findings
of V.V. Goian. The crystalline basement of the territory for the development of tenises is fragmented into separate
blocks that have shifted relative to each other, and the basins of tenises are confined to tectonic depressions.

Keywords. Tenizas - steppe seas, tectonic depressions, lakes, basins, origin.

One of the features of the flat territory of the north-eastern outskirts of the Republic of Kazakhstan is
the presence of a system of peculiar basins of salt and bitter-salt lakes, which are called tenis - steppe seas
(Seleteniteniz, Ulkenkara, Teke, Kyzylkak, Kishikara, Shaglyteniz, etc.). These lakes have huge water
areas, a large incidence of basins relative to the general surface of the plain with relatively insignificant
water thicknesses, so that the water level marks in them are below the water edge in the Irtysh channel at
the same latitudes.

The plain territory of the north-eastern outskirts of the Republic of Kazakhstan occupies a border
position between the Omsk Depression of the West Siberian Plain and the slopes of the Kazakh small hills
- the Kazakh folded country of Sary-Arka. The dividing spaces between the lake basins are represented by
a wide wave plain, where the relative elevations barely reach 10-15 m. The absolute heights of the plain,
generally inclined to the north-east towards the Omsk Depression, are about 120-135 m. Wide flat ridges
stand out in the relief of the plain and the same wide, indistinctly shaped hollow depressions, in the
bottoms of which there are small lakes, often in the form of chains. The slopes of the shadows of the
shadows are cut by numerous valleys of mainly temporary watercourses.

The boundary position of the territory under consideration determined the nature of its structural
elements, the history of tectonic development, the geological structure, which are reflected in the features
of the modern relief, including those related to the origin of shadows. The boundary position at the
junction of large tectonic structures of the Epigercin West Siberian Plate and the Paleozoic Kazakh Shield,
experiencing multidirectional movements of the opposite sign along the vertical, for many tens of millions
of years contributed to long-term stresses that cause discontinuous discontinuities in the rocks of the
crystalline basement. These processes led to the fragmentation of the crystalline rocks of the basement into
a system of blocks, the multidirectional movements of which led to the presence of a very dynamically
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developing structure that lies at the base of the territory under consideration. Raises of the Kazakh shield,
accompanied by concomitant denudation processes, and the immersion of the West Siberian plate,
accompanied by accumulation processes, turned this structure into a transit zone of the lithodynamic flow,
which has a direction in the direction of the Omsk Depression (Omsk syncline). The structure of the
foundation can be traced in all horizons of the platform cover and grows due to the northeast border of the
Prikazakhstan monocline. According to F. Zh. Akiyanova, only at the neotectonic stage, as a result of
bending, did the Neogene sediment thickness accumulate up to 120 m, and the total amplitude of the latest
deformations of the Irtysh depression averages -100, - 140 m, decreasing in the instrument parts to + 20 m.
[one].

The question of the origin of shadows is interesting, since these lakes have morphology and
morphometry not typical of flat lakes. The tectonic genesis of tenises was first expressed by V.V. Goian
[2], who uses drilling data in his research. L.S. Berg [3], the origin of the basins of the shadows associated
with various exogenous processes. Ya.S. Edelstein [4], A.S. Kes [5], K. N. Pestovsky [6], E.N. Posokhov
[7], L.A. Volkov [8] and others, explained the origin of the basins by the remains of the Oligocene Sea, the
result of leaching of salts, followed by compaction of rocks and deflation, inter-delta depressions, sor-
deflation troughs, etc.

Conclusions V.V. Goian was supported by research conducted on the basis of the “Groundwater
Cadastre of the USSR ...” [9], containing information from prospecting wells for water, as well as deep
reference wells, many of which covered the entire thickness of sedimentary bedding of the platform cover
up to crystalline basement rocks that made it possible to reconstruct the buried relief of different ages
[10,11]. For the purpose of tracking the stages of forming the topography of the territory, the most
informative is the buried surface of the deposits of the Chegan Sea, the transgression of which liberated
the southern plains of Western Siberia about 40 million years ago. The primary surface of Cheganian
deposits, represented mainly by blue-green clays of high thickness, is a marking horizon that can be
clearly seen in the sections of the platform cover exposed by the wells. Another marking horizon is the
surface of crystalline basement rocks. The deformations of the marking horizons indicate the nature and
amplitudes of the displacement of the blocks lying at the base of the border zone of the aforementioned
interacting structures of the described territory.

To identify the dependence of the modern surface structure on a similar surface structure of buried
surfaces formed by marking horizons, the spatial and vertical positions of the most significant elements of
the modern and buried topography are compared.

To analyze the buried topography of the described area, we used a scheme constructed in isohyets
along the roof of the Oligocene Chegan and Paleozoic deposits [10].

Stratoisohypses, drawn through 20 m, show the current position of the roof of Chegan deposits and
crystalline basement rocks. So, in the southern part of the region there are no Chegan deposits, and rocks
of the Mesozoic and Paleozoic, which often go directly to the day surface (Paleozoic), lie close to the
surface. The bedrock of the Kazakh shield, represented by granites, granodiorites, porphyries, quartzite’s,
extends into the described region in the form of a solid massif from the southwest. The surface of
crystalline Paleozoic rocks drops very steeply to the north, northeast, and east of the ledge, i.e. towards the
lakes. Wells located on the southern and northern shores of Lake. Kishi - Karaoy with a depth of 350 and
420 m did not reach the foundation. The fall of the surface of the Paleozoic rocks is more than 15 m / km.

From the aforementioned protrusion of the Paleozoic rocks to the north-west, north, northeast and
east, the roof marks of the marine Oligocene decrease. The Paleozoic ledge is bordered by a wide strip
with a relatively small drop lying at heights of 90-120 m. This strip occupies the space between the ledge
of crystalline rocks and the hollows of the lakes. The width of the strip is variable: it varies from 12 to 40
km. Its relatively shallow surface turns into a steep slope, shown in the diagram by thickening of
stratoisohypses. Above the hollows are the basins of the modern lakes of Kishi - Karoy and Kalibek.

The base of the slope in the northern and eastern side of the region is located at around 30—40 m in
absolute height, turning into a more or less horizontal platform, above which there is a vast hollow of lake.
Seletenitenis. Stratoisohypses of the overlying slope, enveloping the basin from the west, also form a
hollow here.

— 16 ——
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Figure 1 - Schematic relief of the buried surface along the roof of Oligocene marine (Chegan)
sediments in the area of the shadows of Northern Kazakhstan

1 - roof marks, 2 - strato-gypsum, 3.- lakes, 4 - Paleozoic rocks,
5 - Mesozoic deposits, 6 - possible directions of tectonic faults

In the western part of the region above the slope in the range of heights of 85-110 m lies the basin of
Lake. Shaglyteniz, which is incised shallow and is apparently located in the tectonic trough. Looking
ahead, we note that disjunctive processes did not take part in its formation, as in the formation of deep
basins of shadows. Probably, in the formation of the basins of the Alabota and Kalibek lakes, the influence
of discontinuous processes was not significant, if at all, as can be judged by the distribution of elevations.

The relatively horizontal platform at the base of the slope is complicated by large depressions
deepened to zero (possibly lower), to which the basins of modern lakes Ulkenkara and Teke are confined.
The latter are somewhat shifted relative to the deepest parts of the depressions. Between the indicated
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basins there is a peculiar double overhang on the roof of the Chegan deposits, oriented north-north-east,
from which the bottoms of the basins are inclined respectively in opposite directions of the Basin of the
lakes, on the contrary, are close to it. Perhaps this ledge is a continuation of the Paleozoic structure
depicted in our diagram by an array of crystalline rocks.

Of particular interest in this geological situation is the following circumstance. The map diagram (see
Figure 2) shows that north of the basins of Ulkenkaroy and Kishikaroy, the surface of the Chegan clay
does not sink to the north and northeast, as one would expect, but somewhat rises. So, the well in the
village. Kievsky (the northern shore of Lake Kishikara) opens it at an absolute height of 64 m. The
position of the roof of the Chegan deposits right under the lake. Kishikara, according to the profile
attached in the work of V.V. Goian [8], corresponds to the level of 40 m abs. heights, as in our diagram.
Consequently, Lake. Kishikara is located in a narrow hollow, the bottom of which lies at the level of about
40 m, stretching to a deeply lowered block (Bulaevsky) in the territory of the Peter and Paul Priishimye
[10,11]. The minimum elevations within the latter reach -11 m at s. Pisarevka, and the wells located 25-30
km to the east open the roof of the Chegan deposits already at elevations of 53, 54, 74 m, i.e. in this case,
as well as north of Lake. Kishikara, there is no normal drop in the roof of the marine Oligocene. The same
is seen in the section north of lake. Ulkenkara: three wells located at a distance of 3 km from each other,
near the village. Novoselovsky (20 km north of Lake Ulkenkara) If we take the age of the shales as
Paleozoic or Mesozoic (clay shales are discovered by some wells among the Cretaceous deposits of this
region), then we must assume that there is a graben-like depression below Lake Ulkenkara. The
displacement amplitude is at least 100-120 m.

Figure 1 shows the approximately drawn fault lines at the sites of greatest thickening of strato-
gypsum.

Thus, the area of development of tenises is characterized by an undeniably complex tectonic structure,
as evidenced by the deformation of the roof of marine oligocene sediments, taken as a marking horizon.
Deformations occurred as a result of post-Chechen block tectonic movements. Large and deep basins of
tenises are confined to negative tectonic structures (depressions, hollows) or are located above their
slopes.

Lakes Kishi-karoy, Ulken-karoy and Teke are located in a common graben-shaped depression, which
has an irregular shape in plan and profile. Viewing large-scale maps shows that east of Lake. Kishi-karoy
towards lake. Ulkenkar stretches a wide depression with absolute elevations of 91 - 107 m, while the
height of the interfluve surface varies between 120 - 127 m. In addition, a hollow, but less pronounced
than in the previous case, can be traced between the lakes of Ulkenkar and Teke . The presence of these
depressions, apparently, reflects the above features of the deep structure.

Findings. 1) The material presented indicates that the system of basins of the shadows of the flat
territory of the north-eastern outskirts of the Republic of Kazakhstan has a tectonic nature.

2) The system of basins of the Kazakhstani shadows is located in the border zone between the Omsk
Depression of the West Siberian Plain and the slopes of the Kazakh Shallow Ridge, experiencing opposite
tectonic movements for a long time: the Omsk Basin has lowered, the Shallow Ridge is characterized by a
predominance of uplifts.

3) Due to the multidirectionality of tectonic movements, the boundary zone turned into a crushing
zone: since the crystalline rocks of the basement undergoing tensile stresses turned out to be dissected by
deep faults into individual blocks moving in the vertical and horizontal directions.

4) Preservation of the features of the deep structure up to the present state speaks of the inherited
development of tectonic structures over a long time, including at the neotectonic stage.

— 18 ——
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MNPOUCXOXKIAEHUE KOTJIOBUH O3EPHBIX CHCTEM TEHU30B
PABHUHHOU TEPPUTOPUU CEBEPHO — BOCTOYHOI'O KA3AXCTAHA

AHHoTanus. PaccMaTpruBaroTCsl BOIMPOCH! MPOMCXOKACHHUS CHCTEMBI CBOEOOPA3HBIX O3€PHBIX KOTIOBHH CeBEpHOrO
Kazaxcrana, mosyyMBIIMX Ha3BaHWE TEHU30B - CTENHBIX MOpel, Omaromapst orpoMHbBIM miomasM. [lpu riyGoxoi
BPE3aHHOCTH KOTJIOBMH TEHU30B, TAK YTO OTMETKH YPOBHS BOZBI B HUX HaXOJATCS HIDKE ypesa B pyciie MpThlia Ha TeX ke
LIMPOTaxX, TIIyOWHBI 03€pPHOM CHIIBHO 3aCOJICHHOW BOJHOMW TONIIM He3HA4YnTeNbHbI. Cenan 0030p NpeacTaBIeHHH MHOTHX
aBTopoB o renesuce TeHN30B: JI.C.bepra, f.C.Onenpmreitna, A.C. Kecp, K.H. Ilecrosckoro, E.H. IlocoxoBa, U.A. Bon-
KOBQ, CBSI3bIBABIIMX MX MPOHMCXOXKICHHE C PA3IUYHBIMU IK30TCHHBIMU IMPOLECCAMH: OCTATOK OJMIOLEHOBOTO MOPS WA
OTPOMHOTO JPEBHETO IIOTOKA, PE3YJbTAaT BBIMIENAYMBAHUS COJIEH C MOCIEAYIOIIUM YIUIOTHEHHEM NOpox M Jedismud,
MEX/IEJIbTOBBIMHE TIOHIDKCHUSIMU, COPOBO-AeIAUOHHbIMU BnaauHaMu U 1ap. B.B.T'osu (1968) Bmepsble mpumen K
BBIBOJY O TOM, YTO B (D)OPMHPOBAHWYU KOTJIOBHH TEHH30B ITIABHBIMH (DaKTOpaMH SIBISIFOTCSI TEKTOHHYECKHE ITPOIIECCHL.
Pexoncrpykuust norpedeHHOro penbeda 1o JaHHbIM OypeHust noarBepawna BeiBonsl B.B. Tosna. Kpucrammmueckuii
(yHZaMEHT TEpPUTOPHUHU Pa3BUTHS TCHU30B Pa3ApOOJIeH Ha OTAENbHbBIC OJOKH, CMECTHBIINECS OTHOCHTENBHO APYT Apyra,
a KOTJIOBUHBI TEHH30B IPUYPOYEHBI K TEKTOHMYECKHM BIIaJIUHAM.

KuroueBble c10Ba: TeHU3bI — CTEIHBIE MOPS, TEKTOHUYECKUE BIIAJNHBI, 03€pa, KOTIOBUHBI, IPOUCXOXKICHHE
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_ COJITYCTIK KABAKCTAH TEHI3/JEPIHIH
KOJI JKYMEJEPI KA3AHIIYHKBIPJIAPBIHBIH IMANIA BOJIYBI

AnHotanus. Makanana Contycrik KaszakcraHHBIH epekiie Kenjep OacceiiHuepi, TEHHC - Jajia TEHI3lepi el
aTaNaThIH, KeH ayMaKTapra OailIaHbICThI Mai1a OONMyhI Typalisl aiThuiaabl. KeneHkenep 6acceiHiH TepeH Kecim, OHIAFbI CY
JIeHreiinin Oenriyepi con eHaikrepae EpTic KaHaNbIHBIH KHETIHEH TOMEH OOJybl YIIiH, ©Te TY3/bl JAKyCTPAIBbIK CY
OaraHBIHBIH TEPEHIIrl MapIbIMChI3. Makanana KeNTereH aBTOpJIapIblH TEHUCTEPHiH TEHE3UCi Typajbl Ke3KapacTapbl
kapacteipbutran: JI.C. Bepr, SI.C.Onenmreiin, A.C. Kec, K.H. ITecrockuii, E.H. ITocoxoBa, .A. OnapabiH naiina 60aybiH
9p TYpJi 3K30TEHAIK IMpolecTepMeH OaiaHbICTBIPFAH: OJIMTOLICH TEHI3iHIH KajiraH Oejiri Hemece eXeiri YJIKeH arblH,
TY3apliblH CINTUICHYIHIH HOTIKECIHIE Tay IKBIHBICTAPHI MEH AeJsiius, JenbTa apaiblK Jerpeccusuiap, cop-
IeQIAMMSUIBIK  KYABIKTap JkoHe Oackanmap amram per B.B. Tosn (1968). TeKTOHHKaNBIK IpolecTep KeJICHKEIep
OacceitHIepiHiH KaJbINTACYbIHBIH HETi3r (hakTopiiapbl JEereH KOPBITBIHABIFA Keli. Bypreiiay MomiMeTTepi OoibIHINIA
XKepieHreH tonorpadusHsl Kaidta Kypy B.B. I'osn. Tenusai urepyre apHaaraH ayMaKThIH KPUCTaJIbl kepTeieci Oip-
OipiHe KAaTBICTBI JKBUDKBIIT KETKCH JXKeKe OJokTapra OesiHai, ajx ycTipT OaccelHaepi TEKTOHHMKAJBIK ACTPeCcCHsIMEH
IICKTEJITCH.

Tyiiin ce3nep: Tenusanap - qana TeHi3xepi, TEKTOHUKAIBIK OWTIATTAp, KOuaep, OacceiHaep, MIbIFY TeTi.
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