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INTRODUCTION

Geological exploration in the
Kazakhstan Sector of the Caspian
Sea (KSCS) has been actively pur-
sued since the Republic of Kazakh-
stan gained independence. The ini-
tial foundation for these efforts was
established through extensive 2D
seismic surveys conducted across
the entire shelf by the Kazakh-
stancaspishelf (KCS) consortium,
with related interpretation results
released from 2000 onwards [3].
Over the past three decades, explo-
ration has yielded both remarkable
successes (the most impressive of
which was the discovery of giant
and medium-sized reef-type fields
such as Kashagan, Aktoty, Kairan
and Southwest Kashagan) and a
wealth of geological and operation-
al experience that requires re-eval-
uation to determine future develop-
ment strategies.

From today's perspective, it is
evident that no additional reef-type
prospects comparable to the above
discoveries have been delineated
within the northern part of the
shelf. Likewise, many of the poten-
tial traps within the postsalt sec-
tion of the northern shelf that were
originally identified in 2000 and
repeated in the literature [8] have
proven to be of limited econom-

ic interest. Over time, exploration
focus shifted toward the Mesozoic
(Jurassic) section of the collision
zone, where relatively shallow accu-
mulations (1,500-2,500 m) have been
discovered, including Kalamkas
More, Auezov, Khazar, and Zham-
byl. However, exploration drilling at
other structures, such as Satpayev,
Abay, Zhetysu, and Kurmangazy,
failed to yield commercial hydrocar-
bon flows.

Inthe central and southern KSCS,
numerous structural closures,
including large-scale features, have
been mapped. Despite extensive
detailed 2D and 3D seismic cover-
age and the drilling of several wells
(Atash-1, Tyub-Karagan-1,2, Al-Far-
abi-1, Yu-Nursultan-1, Zhenis-1), no
commercial discoveries have been
made [6]. These results underscore
the need for a comprehensive reas-
sessment of the region's hydrocar-
bon potential and the formulation
of a revised exploration concept
reflecting the current level of geo-
logical understanding.

A significant contribution to
recent exploration efforts has come
from Veritas Caspian LLP, part of
Viridien (formerly CGG), a global
leader in earth sciences, explora-
tion geophysics, subsurface imag-
ing, and digital transformation of

geological datasets. Between 2006
and 2009, Veritas Caspian acquired
over 8,000-line km of speculative
2D seismic data across the Caspian
shelf.

The seismic data originally pro-
cessed by KCS in the late 20th and
early 21st centuries using pre-stack
time migration (PSTM) methods
are now considered technically out-
dated. For the northern Caspian,
where complex salt tectonics signifi-
cantly distort subsurface imaging,
pre-stack depth migration (PSDM)
is essential for accurate delineation
of the presalt section. Historically,
however, PSDM was rarely applied
to regional 2D datasets. Under an
agreement with the Government of
the Republic of Kazakhstan, Veritas
Caspian LLP and Reservoir Evalua-
tion Services LLP (both part of Viri-
dien) undertook a large-scale repro-
cessing project, applying PSDM to
a substantial portion of the original
KCS seismic database across the
entire KSCS.

Recognizing that the commercial
value of seismic datasets depends
on a clear understanding of the pro-
spectivity of the areas they cover,
Veritas Caspian engaged Reservoir
Evaluation Services LLP, an organi-
zation with extensive experience in
seismic and well data interpretation
across all of Kazakhstan's hydro-
carbon basins to interpret the newly
processed depth data for the north-
ern KSCS. This ongoing project
commenced in 2024, and the pres-
ent paper provides a preliminary
summary of its early findings.

SCOPE OF STUDY

AND METHODOLOGY

The interpretation presented in
this study is based on approximately
5,000-line km of 2D depth-migrated
seismic data acquired within the
northern part of the Caspian Sea.
These lines were originally pro-
cessed by Kazakhstancaspishelf
(KCS) in the late 1990s and subse-
quently reprocessed by Reservoir
Evaluation Services LLP (RES) in
2023-2024 using the pre-stack depth
migration (PSDM) algorithm (Fig.
1). Data from 11 exploration wells
were integrated into the seismic
interpretation to ensure accurate
seismic-to-well ties.

Application of PSDM improved
seismic resolution and enhanced the
image of lower Paleozoic reflectors.
This, in turn, allowed for a substantial
refinement of the existing structural
model, revealing previously unre-
solved features and enabling more
detailed geological interpretation.

Stratigraphic calibration between
well data and seismic profiles was
achieved through the generation of
synthetic seismograms derived from
sonic and density logs. A zero-phase
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Abstract: Geological explo-
ration in the Kazakhstan Sec-
tor of the Caspian Sea (KSCS)
has been ongoing for more than
three decades, leading to the
discovery of several significant
fields in the northern region —
notably Kashagan, as well as the
drilling of numerous dry wells.
Consequently, investor interest
in KSCS has declined in recent
years. Renewed exploration suc-
cess now depends on a critical
reassessment of existing results
and a redefined understanding of
the region's hydrocarbon poten-
tial. This study presents one
such reassessment, integrating
geological and geophysical data
with newly reprocessed seismic
data from the northern KSCS.
The reprocessing utilized pre-
stack depth migration (PSDM),
enabling improved subsurface
imaging and interpretation. The
results reveal enhanced prospec-
tivity in the presalt Paleozoic
section, including the identifica-
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Fig.1 Basemap of PSDM processed 2D seismic lines (red color) for the northern part
of the Caspian shelf. The thick purple line is the position of the northern boundary of
the collision zone. The inset shows a map of shelf oil fields according to [2].

tion of approximately two dozen
likely organogenic-detrital type
structures with estimated recov-

erable resources of 1,550 MMT.
Additionally, a series of Triassic
structures are located within salt-
free troughs (Triassic depocen-
ters) at technically viable depths
of 3-4 km or greater and may col-
lectively contain up to 365 MMT
of recoverable oil. Of potentially
greater strategic significance is
the interpreted southern mar-
gin of the paleo-Caspian basin,
where reef complexes developed
during Carboniferous and Perm-
ian periods occur within the pres-
ent-day back-thrust zone. In this
structurally complex area, char-
acterized by Paleozoic carbon-

ates divided into blocks, seven o . . ..
large structures have been delin- In addition to structural map- | sian)andupper (Visean—Bashkirian)

eated. Preliminary estimates ping, dynamic interpretation was | intervals, allowed reconstruction of
indicate that the total recover- conducted to characterize reservoir | temporal changesin carbonate depo-
able resources in the underthrust potential. This included targeted | sitional patterns. Analysis of these
Paleozoic carbonates zone may analysis of seismic attributes within | maps confirms earlier interpretations
be several times greater than the keyintervals of interest, primarilyto | [4] that shallow-marine conditions
reserves of Kashagan. refine delineated prospects along- | prevailed over a considerably wider
side both conventional and cluster- | areaduring the early stage of carbon-
based seismic facies analysis across | ate accumulation.

Fig. 2. Fragment of a seismic section in depth with horizon correlation. The position
of the seismic line is shown by the red line in Fig. 3.

wavelet extracted from the repro- the entire study area. Within both lower and upper
cessed dataset was applied in syn- carbonate stages, closed structural
thetic generation to ensure optimal RESULTS uplifts were identified as potential
tie quality. Correlation of mapped horizons, | targets. These targets were grouped

Seismic interpretation involved | based on a relatively sparse 2D seis- | into six structural clusters (Fig. 3).
correlation of 11 key stratigraphic | mic grid, was performed for presalt | Lower-stage features are numerous
horizons, including three within the | intervals only. In this part of the | but generally of small amplitude; in
Mesozoic section (III, V, T2) and | KSCS, structural patterns are con- | many cases, they are partially over-
eight within the Paleozoic section | trolled predominantly by regional | lain by depression-related facies of
(VI, VI-1, P1, P2, P21, Cl1, P3, PZ). | tectonics rather than by local defor- | the younger stage. Certain struc-
Structural maps were generated for | mation related to salt domes and | tures lack a lower-stage structural
all presalt Paleozoic horizons using | intradome troughs. Mapping of the | foundation entirely, whereas others
Petrel software. An example of hori- | presalt section, made possible by the | appear to have undergone continu-
zon correlation and fault delineation | subdivision of the carbonate succes- | ous shallow-marine sedimentation
is shown in Fig. 2. sion into lower (Devonian—Tournais- | into the younger stage. This inter-
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Fig.3 Precaspian part of the Northern Caspian. Scheme of prospects. Inset - map of
classical seismic facies. Position of seismic line fragment in Fig. 2 is shown in red.

Fig. 4. Fragment of a seismic line in depth through a salt-free basin (left) and the
proposed hydrocarbon system along this section (right), with a generation source,
migration passways and accumulation areas.

pretation is supported by both seis-
mic facies character and local thick-
ness increases over structural highs,
indicating probable buildups. Stan-
dard seismic facies mapping of the
lower carbonate complex reveals
widespread development of hum-
mocky and chaotic facies — typical
of biohermal buildups, which are
less extensive in the upper complex.

In total, 20 Paleozoic structures
were identified and volumetrically
assessed: 14 are present in both car-
bonate stages, three occur only in
the lower, and three only in the
upper stage. In addition, ten Trias-
sic structures were mapped with-
in salt-free intradome troughs. All
structures, Paleozoic and Triassic
are grouped into six geographic

clusters (Fig. 3). The hydrocarbon
potential of the Triassic plays is
based on the presence of salt-free
troughs that could act as migra-
tion pathways from presalt source
rocks to postsalt traps. Similar rela-
tionships have been documented by
RES LLP in postsalt fields through-
out the Caspian Basin, where pro-
ductive reservoirs occur on the
uplifted flanks of asymmetric salt-
free troughs [5]. The structural and
stratigraphic configuration of such
a Triassic depocenter, along with its
inferred petroleum system, is illus-
trated in Fig. 4.

The Triassic section, particularly
Middle Triassic strata within coeval
depocenters, offers good potential
for clastic reservoirs associated

with channels, deltas, and sand bar
accumulations. This is supported by
the presence of bright reflectors in
seismic data (Fig. 4), which include
both continuous events linked to
dense interbeds (limestones, argil-
laceous limestones) and local events
likely related to reservoir quality
and hydrocarbon fill. In the example
shown (Fig. 4), both Middle Trias-
sic (below horizon T2) and Lower
Triassic units comprise sandstones
interbedded with clays. Where
these sand bodies lie along probable
migration routes from presalt kitch-
ens through salt-free «windows,»
they represent viable hydrocarbon
charge points.

Hydrocarbon fill of these Triassic
traps is interpreted to have followed
Gussow's principle of differential
entrapment (1954): oil generated
first during the oil window would
have been trapped initially, followed
by gas charging during the later gas
generation window, displacing ear-
lier oil upward. Migration through
largely red-colored Permian—Trias-
sic clastics would likely have result-
ed in partial removal of hydrogen
sulfide through reaction with iron
hydroxides.

From a development perspective,
the occurrence of Triassic structures
at depths >3.0 km offers a logistical
advantage over shallow-water accu-
mulations, which require costly arti-
ficial island construction. The latter
factor was a major reason for the ter-
mination of activities by the interna-
tional consortium at the Kalamkas
More and Zhemchuzhny (Khazar,
Auezov, etc.) fields, despite their
favorable crude quality. In contrast,
presalt accumulations in the region
contain up to 18% H,S in associated
gas [2].

Probable (P50) recoverable
resources for the 20 structurally
defined Paleozoic targets are esti-
mated at ~1,550 MMT of oil. Six Tri-
assic structures spatially coincide
with Paleozoic structures, while four
occur independently. Combined Tri-
assic resources (P50) are estimated
at 365 MMT. Individual target vol-
umes range from 6.3 to 408.1 MMT
for Paleozoic targets (mean: 77.6
MMT) and from 0.7 to 106.9 MMT
for Triassic targets (mean: 36.5
MMT). For reference, the onshore
Nurzhanov (Prorva Vostochnaya)
field that is considered an analogue
to the Triassic play contains >40
MMT of recoverable oil [2].

The combined recoverable
resources for all identified tar-
gets, both Paleozoic and Triassic,
total 1,925 MMT, comparable to
the reserves of Kashagan [2]. Of
the 24 mapped structures, 13 con-
tain less than 40 MMT, 11 — more
than 40MMT, including five with
>100 MMT each (range: 105.5-413.7
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Fig. 5 Composite 2D seismic section through the Kashagan field and the collision area. The correlation polygon cut from the back
part of the collision zone (thrust) is compared with the section of the Kashagan carbonate structure; the Permian superstructure

is known to be absent on Kashagan.

MMT). From an economic perspec-
tive, initial development could logi-
cally target Triassic accumulations,
that are shallower, simpler, and
with cleaner hydrocarbons, before
moving to deeper, more technically
challenging presalt objectives.

Particular attention is warranted
for Paleozoic deposits within the
northern KSCS collision zone. The
possible presence of reefal carbon-
ates here has long been proposed [3,
8], but without detailed structural
and tectonic analysis. Recent under-
standing of thrust-related deforma-
tion has highlighted potential for
large hydrocarbon accumulations in
this setting [9]. A structural model
for the collision zone (Fig. 5) devel-
oped in this study shows strong sim-
ilarities between the Carboniferous
succession in the back-thrust area
and that at Kashagan. Wells drilled
here into the Mesozoic, penetrated
limited thicknesses (30-100 m) of
Paleozoic carbonates (Lower Perm-
ian in Naryn-1, Auezov-1, Kalamkas
More-1, and Carboniferous in Kha-
zar-1, Tulpar-1) [7].

According to Pronin et al. [7],
these carbonates comprise pre-
dominantly shallow-marine, often
organogenic, biohermal facies, vari-
ably modified by catagenesis (dolo-
mitization, silicification). Facies
types include shallow shelf, bioher-
mal, and slope (Kalamkas More-1)
settings, with slope facies consid-
ered potential reservoirs in struc-
tural positions above reef buildups.
While the selective prospectivity of
these facies remains debatable, the
presence of carbonates analogous to
the productive Precaspian shallow-
marine successions is geologically
significant.

Following development of
the collision zone model (Fig. 5),
three seismic horizons — P1, CI,
and P3 were correlated across the

P

Fig. 6 Structure map for the top of the Carboniferous carbonates at the back part of
the thrust zone (horizon CI). The highlighted prospects (1-7) are limited by -5000 m.

area. Structural and isopach map-
ping within defined tectonic blocks
confirmed the presence of Perm-
ian carbonates along the southern
paleo-margin of the Precaspian
Basin. Evidence includes (i) model
cross-sections (Fig. 9), (ii) discovery
of Lower Permian reefs in wells,
and (iii) correlation with the Perm-
ian superstructure developed in the
Yuzhnaya — southern most pen-
etrated reef massif.

Figure 6 shows the structur-
al map of the top of Carbonifer-
ous (C1 horizon), segmented into
fault-bounded blocks. Here, poten-
tial traps occur within thick (up to
>2,000 m) shallow-marine carbon-
ate successions. The likelihood of
hydrocarbon charge is supported by
the pervasive petroleum saturation
of overlying Jurassic traps, which
could only have been sourced from
deeper Paleozoic systems. Seal-
ing of the carbonate reservoirs is
probably ensured by the overlying

thick Upper Paleozoic strata with
local (Fig. 5) display on seismic data
of arcuate unconformities indicat-
ing deformations associated with
thrusts.

Fluid property data suggest
Jurassic oils remain largely unaf-
fected by the deeper Paleozoic sys-
tem, implying good vertical seal-
ing. In contrast, Paleozoic fluids at
Kashagan are lighter (density 0.797
g/cm?®) and gas-rich (5600 m3/t) [2].
This indicates that main Paleozoic
accumulations may contain light
oil with elevated gas factors, poten-
tially preserved within the collision
zone structures. It is characteristic
that the density of oil in the mul-
tilayer Jurassic Khazar accumula-
tion increases from the bottom up
(from 837 to 878 kg/cu.m) with a
gas content of 65 cu.m/ton, while at
the Auezov field the oil in the Lower
Jurassic deposits is denser (900 kg/
cu.m) than in the Middle Jurassic
(850 kg/cu.m), with a gas content of

Full archives of all articles of Petroleum magazine for 26 years (2000-2025), texts of legislative
acts, statistics on production and processing are available at www.petroleumjournal.kz
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37 and 62 cu.m/ton, respectively. At
the Kalamkas-More field, with the
same order of magnitude of den-
sity in the west (860-870 kg/cu.m),
it decreases in the easterly direction
to 837-839 kg/cu.m, where the gas
content increases from 78.5 cu.m/
ton at the western peak to 142 cu.m/
ton at the eastern one.

In any case, the Jurassic deposits
do not yet show the influence of the
Paleozoic hydrocarbon system with
its transformations due to the flow
of gas into traps due to the fact that
the source rocks most likely should
have already passed the gas win-
dow [3]. The increased density of oil
with low gas content in the Jurassic
deposits indicates their good seal-
ing from the supposed main Paleo-
zoic accumulations, the hydrocar-
bon composition of which should
be represented by light oil with an
increased gas factor. Along with
this, such characteristics could rep-
resent the oil of the upper Paleozoic
deposits at the time of its overflow
into the Jurassic deposits, in case
these deposits were not yet affected
by the gas migration from the gas
window due to the large capacity of
the reservoir.

Seven large targets, identified
in both Carboniferous and overly-
ing Permian strata, are interpreted
as tectonically inherited features
formed during the same deforma-
tion episode. Collectively, these may
hold recoverable resources several
times greater than Kashagan (2,000
MMT [2]). Reservoir quality in these
back-thrust carbonates remains
uncertain; diagenetic and catage-
netic processes such as recrystalli-
zation, dolomitization, and dissolu-
tion could either enhance porosity
(especially where associated with
fracturing) or reduce it through
compaction and marble-like recrys-
tallization. Notably, compression-
related compaction is most likely at

block boundaries, where it may also
contribute to lateral sealing.

CONCLUSION

Interpretation of the pre-stack
depth migrated 2D seismic data over
the northern Kazakhstan shelf of the
Caspian Sea clearly indicates that
the hydrocarbon potential of this
area remains substantially under-
explored and promising. Probable
accumulations within the upper and
lower presalt carbonate complexes,
characterized by localized structur-
al uplifts with organogenic (bioher-
mal) carbonate buildups, offer sig-
nificant potential. Grouping these
structures could optimize explora-
tion efforts. Additionally, the Trias-
sic depocenters located within salt-
free troughs demonstrate promising
hydrocarbon potential. The total
recoverable resources of the identi-
fied prospects of the PreCaspian
part of the KSCS are comparable to
the Kashagan resources of the larg-
est field in Kazakhstan.

The tectonically segmented car-
bonate massifs along the southern
paleo-Precaspian margin present
favorable structural traps. Catage-
netic processes such as recrystal-
lization, dolomitization, and leach-
ing during tectonic deformation may
have enhanced reservoir quality. The
inferred light oils with elevated gas
factors in these Paleozoic accumula-
tions, distinctly different from Juras-
sic oils, suggest effective isolation
and preservation of these reservoirs,
consistent with the reduced tectonic
activity in the back-thrust zone.

Resource estimations for these
Paleozoic accumulations position
them as significant contributors to
Kazakhstan's hydrocarbon base and
future production capacity. The reef
belt of the southern paleo-Precaspi-
anmargin, extending Carboniferous
buildups into Lower Permian reefs,
could serve as a major hydrocarbon

province, complementing existing
reef carbonate fields extending from
Karachaganak in the north to Ten-
giz and Kashagan in the south.
Several wuncertainties remain
regarding the extent of shallow-
water carbonate development within
low-amplitude structures, reservoir
quality within Triassic depocenters,
efficiency of hydrocarbon migration
through salt-free troughs, tectonic
deformation of carbonate blocks
along the paleo-Precaspian mar-
gin with reservoir development,
and integrity of seals within the
Permian and Carboniferous com-
plexes. These questions currently
lack definitive answers, being con-
strained by interpretation from a
relatively sparse 2D seismic dataset.
Nonetheless, these preliminary
results provide a compelling case for
the prospectivity of the Kazakhstan
part of the northern Caspian shelf.
Further detailed studies and mod-
ern exploration methodologies are
warranted to refine this model and
unlock what is expected to be sub-
stantial undiscovered hydrocarbon
reserves within this strategically
important region. u
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FEOJIOruf

HoBoe BMaeHue nepcnexKTus
HedTera3zoHOCHOCTHU
ceBEepHON YyacTu
Kacnunckoro wenbda

MaTtnowunHcKkun H. I, fonbmMwTOK A. A,
MatnowwuHckui P. H., AuTtkanueBa H. b., CysapkoBa H. A,,
Konomaukas O. B., (TOO «RES»), Agnep B. M. (TOO «Veritas

Caspian»)

BBEAEHUE

l'eonroropaszBepouHble pabOTHI
B IIpeAeAax Ka3aXCTaHCKOTO CeK-
Topa Kacnutickoro mops (KCKM)
AKTHUBHBEIM 00pPa3oM IIPOBOASTCS
C Hayaaa oOpeTeHusa PecriyOAMKON
HesaBucuMmoctu. OcuoBoli 'PP 3pech
CTaAHU celicMopa3BepOUYHEIe UCCAe-
poBanuga MOI'T 2/, npoBepAeHHEBIE
IO BCeM MAOIaAU IleAbda KOHCOp-
nuyMoM «KazaxcTaHKacIuuImeAbg»
(KKIL), pe3yAbTaThHl UHTEPIIPETA-
MY KOTOPHIX TyOAMKOBAAUCH ITIOCAE
2000 r.°. 3a mpolIeAlrie TPU ASCSITH-
A€THUS AOCTUTHYTEI 3HAUUTEABHBIE
YCIIeXHW B OTKPBITUY HOBBIX MECTO-
POKAEHUM, HauboAee BIeYaTASIO-
UMY U3 KOTOPBIX OBIAY TUTaHTCKOE
MecTopoXxpeHHe Kamraran 1 MeHb-
mue no pazMmepam: Karipan, AKTo-
Tl 1 FOT0-3anapHbIl KalaraH, cBsi-

3a@HHBIE C PUPOBBIMH IIOCTPOUKAMHU.
Hapsipy ¢ 9TuM, HaKOIIAEHBI AQHHBIE
U OIBIT, KOTOPHBIE TPeOyIOT BHECe-
HUS Cepbe3HBIX KOPPEKTHUB B IIPO-
11eCcC OCBOEHU4.

C CeropHSIIIHUX IIO3UIIUN Oue-
BUAHO, YTO KpOMe BBISIBACHHBIX Me-
CTOPO’KAEHUM B IOCTPOMKAX pUdo-
BOT'O THIIQ, APYTHUX MOAOOHOTO poAa
00O'BEKTOB B IIpeAeAaX CeBepHOU ua-
cTu meAbda He IPOCAEKHUBAETCS.
Tak>Xe 04eBUAHO, YTO MHOTOYHC-
AeHHBIe HaMeueHHEBIe paHee (2000T.)
Y BOILIEAIIIVIE B Pa3HbIe IyOAUKAnu®
IIOTeHIIMaAbHbIE AOBYIIIKY B HAACO-
AEBBIX OTAOKEHUSIX CEBEPHOU YaCTHU
meAbga, JKOHOMUYECKH OIlpaBAaH-
HOTO MHTepeca He IPEACTaBASIOT.

Co BpeMeHeM HHTepPeC CMEeCTUACS
B CTOPOHY Me3030MCKOT0 KOMIIAeKCa
(fopa) 30HBI KOAAU3HUH, TAE B HEM OBIA

BBISIBAEH PSA MECTOPOXKAEHUH Ha
OTHOCUTEABHO HeOOABIION TAyOH-
He (1500-2500 M), Takux Kak: Karam-
Kac-mope, Aya3oB, Xa3zap, KaMObIA
u Ap. Ha psgae 00beKTOB, TAKUX KakK
Carnaes, Abaii, JKetricy, Kypman-
rasbl, IPUTOKH Y B moAy4YeHEI He ObI-
AU. B 11eHTpaAbHOM U I0KHOM 4acTAX
Ka3aXCTaHCKOIo eAbda, rae ObIAU
BBISIBA€HBI MHOTOYMCAEHHEBIE, B TOM
4YHCA€ U KPYIIHBIE CTPYKTYPHL, He-
CMOTpPS Ha 3HAUUTEABHBIE 00BEMBI
AeTaabHOM 2A u 3A u 6ypeHuUe ps-
Aa ckBaykuH (Aratn 1, Tro6-Kaparan
1,2, Aap-®apabu 1, FO-Hypcyaras 1,
7Kenuc 1) IpOMBIIIIA€HHBIE 3aAEKU
¥YB, kak ocHOBa pa3paboTKy, IoKa
TaKJKe He BLISIBAEHBI®.

CTaHOBUTCSI OUEBUAHOM HEOOXOAU-
MOCTb PEBU3UH [TEPCIIEKTUB IIeAbda
C IIeABIO UX IIepecMOoTpa U BHIPaboT-
KM HOBOW KOHIIENIITWH, OTBeYaloIel
AOCTUTHYTOH CTEIIeHU N3YUYEeHHOCTH.
B mocaepHee BpeMs 3HAUYUTEABHYO
POAB B IPOABUIKEHHUHN N3YyYEHUT Ka-
3aXCTaHCKOTO lileAb(pa urpaet TOO
«Veritas Caspian (Bepurac Kacnu-
aH)», BXOASIIEe B COCTaB KOMIIAaHUU
Viridien (panee CGG) — MUPOBOTO
AMAepa B 00AACTH HAYK O 3eMAE, Pas-
BEAOYHOU Ire0(pU3UKY, BU3YAAU3AUN
HeAp U udpoBOM TpaHchopMauu
reoAoro-reo@rU3ndeCcKUX AAHHBIX.
B npepenrax meabda Kacnus panee
(2006-2009 rr.) KOMIITaHUEN OBIA IPO-
BeAeH OOABIION 06'beM CIIEKYASITHB-
HOU celicMopa3BepKHu 2/ — Goaee
8000 mor. kM.

O6paboTKa ceicCMUYeCKUX Ma-
TepuanroB, npoBepeHHasa KKII
B KOHIIE IIPOIIAOTO ¥ B CAMOM Haya-

o,

TTonHbIit apxMB Bcex crareli )KypHara Petroleum 3a 26 et (2000-2025), TeKCTBI 3aKOHOJZATETbHBIX AKTOB, CTATMCTUKA 110 61
no6bide 1 mepepaboTKe — Ha caitte www.petroleumjournal.kz
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Pe3ome: TeonroropaszBepou-
Hble paboTel (PP) B mpeae-
AaX Kas3aXCTAaHCKOTO CeKTopa
Kacnuiickoro wmops (KCKM)
IIPOBOASITCS HEMHOTruM Oonee
Tpex AecsATUAeTuM. VX urorom
SIBASIETCSI OTKPBITHE I[€AOTO
pPsSAQ MECTOPOKAEHUM B CeBep-
HOM dYaCTH, CPeAH KOTOPHIX
Kamnraran, HO BMecTe C TeM
U OypeHHne OIPEASACHHOTO YHC-
Ad IIYCTBIX CKBA>XWH. B pe3yasn-
TaTe HMHTepeC MOTeHIJMaAbHBIX
nuHBecTopoB K KCKM K HacTos-
I[eMy MOMEHTY CHU3UACS. AaAb-
HeWIiue paboThl 3aBUCAT OT
IIepeOCMBICACHUS IIOAYYeHHBIX
pe3yAbTaTOB U (POPMUPOBAHUS
IIPEeACTaBAEHUS O IePCIIeKTUBAX
Ha HOBOM YPOBHE M3YYEHHOCTH.
B macTosmen pabote mpeacTaB-
AeHa OAHA M3 TaKUX IOIBITOK
epeocMbICAeHUSI AaHHBIX ['PP.
OHa NocTpoeHa Ha pe3yAbTaTax
UHTEepIpeTanuu CeTu Npoduien
o ceBepHo uactu KCKM, niepe-
00OpabOTaHHBEIX II0 AATOPUTMY
IAyOMHHOMN MUT'DAUUA AO CYMMHU-
poBaHus (PSDM). OTu pesyab-
TaTbl TO3BOAUAM II0-HOBOMY
OCBETHUTH IIePCIEKTUBLI IIOA-
COAEBOTO IIaA€030f, BBIIBUTH
ABA AeCSITKa MepCIeKTUBHBIX
00BbEKTOB IMPEANOAOKUTEAD-
HO OPTraHOTeHHO-OOAOMOYHOTI'O
THIIa C U3BAEKAEMBIMU pecypca-
MU 1,6 MADA T, ¥ HapgAy C 3THUM,
BBIAEAUTH AECSITOK TPHACOBBIX
OOBEKTOB B OECCOAEBBIX MYAb-
AaX (TPUacoBBIE AEMOIEHTPHI),
KOTOPBEIE MOTYT COAEpP’KaTb AO
0,4 MApPA T U3BAEKaeMOU He(THU
Ha IPUEMAEMBIX AAS 9KCIIAyaTa-
IuH TAyOnHax (3-4 m 6onree KM).
OpHakKo erfe OOAbIIee 3Haue-

HUE MOXXET WMEeTbH IIPeANloAara- .
eMOe I0KHOE OKOHUAHME MANCO- Puc. 2. Ppazmenm eaybunnoezo paspesa c Koppeaauuei 2opuzonmog. Ilosoxcenue

[IpUKACIHS C PA3BUTBIMHA BAOAD npoguaa na Puc. 3 noxazano aunueii kpacnozo ueema
Hero pu@OBBIMU KOMIIAEKCAMU .
Kak B KapbOoOHe, TaK U B Iep- KaxX AOrOBOpAa C MPAaBUTEABCTBOM | CEMCMHYECKUX M CKBa’KMHHBIX AQH-
MM, KOTOpBIE pACIIOAATAIOTCS PK TOO «Veritas Caspian (Bepu- | HBIX B pa3AHYHBIX OacceliHax PK,
B HbIHEIIHEeH THIABHOM 30He HaA- tac Kacnuau)» comectHo ¢ TOO | ¢ nIpock00l IPOBECTU HHTEPIPeTa-
BHUTra. 3AeCh B 0OAACTH PA3BUTHSI «Reservoir Evaluation Services» | IIMIO BHOBb IIOAYY€HHBIX TAYOMHHBIX
IIaAe030MCKUX KapOOHATOB, TEK- (06e KOMIIaHUY BXOAST B KOMIIAHUIO | CEMCMUYECKUX AAHHEIX IO CeBep-
TOHHMYECKH Pa30UTOM Ha OAOKH, Viridien) ocyuecTBuAY GOAbLION | HOM 4acTu Kacmuus Aast OGHOBACHUSI
BBIA@AEHO CeMb KPYITHBIX O0'BEK- NIPOEKT 1o NepeoOpaboTKe 3HauUU- | NPEACTABAEHUS O NepCHeKTUBax
TOB, CyMMapHBbIe H3BAEKaeMble TEABHOM YaCTHU CeMCMHUYECKUX AaH- | HedTerazoHocHocTu. Takas pabo-
pecypchl KOTOPBIX MOTYT B Pa3kbl HEIx 27, KK 10 aATOpUTMY TAyOMH- | Ta Hadata B 2024 I. ¥ IPOAOAKAETCS
IIPEBHINIATH 3anackl Kamraraza. HOW MHUTPaIMK A0 CYMMHWPOBaHMs | BHACTOsII[ee BPeMs, U B 9TOM CTaThe
(PSDM) o BceMy meabdy Ka3ax- | IPEACTABACHEL ee IPEeABAPUTEABHEIE
CTAHCKOTO cekTopa Kacnutickoro | KPaTKHe Pe3yAbTATHL.

A€ HBIHEITHero BeKa II0 aATOPUTMY | Mops.

Puc. 1. Kapma 2]] aunuii (kpacuoui uéem), nepeobpabomarnnvix no aseopummy PSDM
no cesepnoii wacmu Kacnuiickoeo weavgha. Duoaemosas aunus — noaoxcernue ceepHoi
epanuybt 301t kKoaauzuu. Ha epe3xe — kapma mecmoposcoenuil weavgha no (2)

BPEMEHHOM MUTPAIUU A0 CYMMHU- TToHMMast, YTO UHTEPEC K CEUCMO- OBBEM UCC/IEAOBAHUM
poBanus (PSTM), B onpeAeAeHHON | pa3sBEAOYHBIM AAHHBIM B GOABIION W METOAUKA PABOT
CTemeHHW ycTapeaa. Kpome TOro, | CTeNeHW 3aBUCUT OT MIPEACTaBAE- OCHOBY BEITIOAHEHHBIX UCCAEAO-

AAs cepepHOU [IpUKACIUUCKON 4a- | HUA O IePCIEeKTUBHOCTU TEPPUTO- | BaHWH, KaK yKe ObIAO CKa3aHO BEI-
CTU M3-3@ COASHEIX KYIOAOB AASL | PUU, Ha KOTOPOM OHU PACIOAOXKe- | IIe, COCTABUAU IAyOUHHBIE IPOduU-
U3y4UeHUs MOACOAEBOrO KOMIAEK- | HBI, B paMKaxX paboT 1o AulleH3uu | Au 2/ mo ceBepuoit yactu KCKM
ca oueHb BaykHa ob6paboTka no ar- | Ha 'MMH TOO «Veritas-Caspian (Be- | B o6beme okoao 5000 1or. KM, KOTO-
rOpATMY TAyOMHHOM Murpanuu Ao | purtac Kacnuan)» ooparurock B TOO | prele 661Au oTpaboTansl B 1995 ropy
cymmupoBaHusa (PSDM), kotopasano | «Reservoir Evaluation Services» | xomnanueit KKIII u nepeobpaboTa-
peruoHaAbHBIM 2A pAaHHBIM B IoA- | (RES), umeloniee mHoroareTHu# | Hbl KomnaHueit RES B 2023-2024 rr.
HOM 0O'beMe He IPOBOAUAACK. B paM- | onbIT paboTEl 10 HHTepnpeTanuu | no aaroputrmy PSDM (Puc. 1). Ars
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ce¥iCMUUYeCKOMU MPUBSI3KU UCIIOAb-
30BaHbI AQHHBIE 110 11 pa3BeAOYHBIM
CKBa’knHaM. [AyOMHHAs MUTPAIUI
II03BOAMAA CYIIeCTBEHHO IIOBLICUTH
paspellieHne CeNCMUIeCKUX AAHHBIX
U YTOUHUTH TeOMEeTPHUIO OTPaKeHUH
HUJKHEM NaAe030MCKOM 4YacTU pas-
pes3a, YTO HO3BOAMAO 3HAUUTEABHO
PacIIupUTDL U AETAAU3UPOBATH Me-
IOLIMeCs IPEeACTaBACHU .

Crparurpadudeckas yBs3Ka
CKBa’KUHHBIX U CEICMUUECKUX AQH-
HBIX TPOBEAEHA IT0 CHHTETUYECKUM
celicMorpaMmaM, AAS pacueTa Ko-
TOPBIX UCIIOAB30BAAUCEH PE3YABTA-
THI aKYCTUYE€CKOTO U IAOTHOCTHO-
ro KapoTa’key II0 IPUBACUEHHBIM
ckBaxnHaM. [Ipu pacueTe cuHTe-
TUKU UCTIOAB30BAACS M3BACUEHHBIN
HOAB-(pa30BBIN UMITyARC. IHTepIpe-
Tarus CeUCMUIECKUX AQHHBIX TIPO-
BOAUAACH C IpOCAesKuBaHueM 11
TOPU30HTOB: 3 TOPU30HTA I10 Me30-
3010 (III, V, T2) u 8 ropu3oHTOB 1O
naaeosono (VI, VI-1, P1, P2, P21, C1,
P3, PZ). 1o BceM NOACOAEBBIM TIa-
A€030UCKUM TOPU30HTAM B ITPOEK-
Te Petrel mocTpoeHEl CTPYKTYpPHEIE
KapThl. [IpuMep KOppeAsuy ropu-
30HTOB U BEIAEAEHUS HapylLIeHuY Ha
celiCMHUYeCKUX pa3pesax IMoKa3zaH
Ha Puc. 2.

Hapsipy co cTpyKTypHOU UHTEP-
mpeTanuel IpoBeAeHa AMHaMUuJe-
CKas, 3aKAlodalollasicsl B Usyde-
HHUU CeICMUYEeCKUX aTpubyTOB IO
IPOPUASLM B I[eAeBBIX OKHAX pas-
pesa (TOABKO B paMKaX AeTaAu3a-
IIUY BHIAEA€HHBIX 00'LEKTOB), a Tak-
e B KAACCUYECKOM U KAACTEPHOM
cericMo(allMaAbHBIX aHAAM3aX 110
BCeM M3y4aeMOU IIAOIIAAHU.

MONTYYEHHBIE PE3Y/IbTAThHI

B pe3yabTaTe npoBeA€HHOU KOp-
peAsanuu ropu3oHTOB IO AOCTATOY-
HO peAKOU ceTH npoduirel ObBIAK
BBIIIOAHEHBI CTPYKTYPHBIE IIOCTPO-
€HUS TOABKO TI0 TTOACOAEBBIM T'OpPH-
30HTaM, IOCKOABKY XapaKTep u3Me-
HEHUS CTPYKTYPHBIX TIAQHOB 3A€Ch
MaAO 00yCAOBAEH AOKAABHBIMU U3-
MeHeHUSMU, BEHI3BaHHBIMU pacirpe-
AeAeHTeM COASTHBIX KYIIOAOB U MeJK-
KYIOABHBEIX MYABA. [TocTpoeHus
110 IOACOAEBEIM I'OpU30HTaM, OAa-
TOoAApPsS BO3MOJKHOCTHU Pa3jAeAeHUs
KapOoHATHOM TOAIIU Ha HUXKHIOIO
(A€BOHCKO-TYPHEUCKYIO) U BepX-
HIOIO (BU3€eNCKO-0allIKUPCKYIO) ua-
CTH, TIO3BOAUAM TPOCAEAUTH U3Me-
HeHMe M0 IAOIIAAN OCOOeHHOCTEeH
Kapb6oHAaTOHAKOIAEHHUS C BO3pac-
TOM. AHAAUM3 IOCTPOEHUM TOKa3aA,
4TO Ha paHHEM 3Talne KapOoHaTo-
HAKOIIAEHUS MEAKOBOAHO-MOPCKHE
YCAOBUS, IO BCe¥ BUAUMOCTH, CY-
IeCTBOBAAH, KaK paHee MTPeAIoAa-
raAoch*, Ha OOABIIIEH IIAOIITAAH.

B pesyabraTe GBIAU BHIAEACHEL
00BEKTHI B TOACOAEBEIX OTAOKEHUSIX
HUYXHETO U BEPXHEro 3Ta’kek Kap-
OOHATOHAKOIIAEHUS, KOTOPHIE IIPEA-
CTaBASIOT COOOU 3aMKHYTHIE CTPYK-

[BERF 510
(LU

Puc. 3. Ipuxacnuiickaa wacmo Cesepnoco Kacnusa. Cxema nepcnekmueHbix
o6sexmos. Ha epesxe kapma kaaccuueckux cetlicmopayuii. Iloaoxwcenue ghpazmenm
npoguas na Puc. 2 noxazarno kpacnvim yeemom

TypHBIe IOAHATUSA. DTU MIOAHITUSI
(0O'beKTHI) OO'BEeAMHEHBI B 1IECTh
rpynt (Puc. 3). AOKaAbHEIE CTPYKTY-
PHI HUJKHET0 3Ta’*ka C HeOOABITUMU
aMIIAUTYA@MU AOCTATOUHO IIUPOKO
Pa3BUTEHL, ¥ BIIOCAEACTBUU HEOOAD-
11asi 4aCcTh U3 HUX, IO-BUAUMOMY,
ObIAa ITepeKphITa AeIIPEeCCUOHHEI-
MU 00pa30BaHUSAMU BEPXHEIo 3Ta-
Xa Kapb6oHaToHaKonAeHUs. HacTh
00BEKTOB He UMeeT OCHOBAHUS B BU-
A€ CTPYKTYD (IOCTPOEK) B HUXKHEM
3Ta’xke.

Ha OoABIIMHCTBE IOAHSTHU
MEeAKOBOAHO-MOPCKO€ 0CAAKOHAKO-
IIAeHUe KaKoe-TO BpeMs MOI'AO IIPO-
AOAKATBHCS M Ha HOBOM 3Tane. O6
3TOM MO’KHO CYAUTH HE TOABKO IO
0COO6EHHOCTSIM BOAHOBOTO IIOAS, HO
TaK>ke U II0 TOMY, 4YTO CTPYKTYPHEIe
MIOAHSITHUS 3AeCh IPEUMYIIIeCTBEHHO
CBS3aHBI C HEKOTOPBIMU pa3AyBaMU
TOAILIMHEL, YTO YKa3bIBaeT Ha UX Be-
POSTHOE CeAUMEHTAIIMOHHOE MTPOo-
ucxoxaenue. CericMmodanuu, BhI-
AEeAeHHBIe KAACCUYEeCKUM METOAOM,
AASL HUDKHEro KapOOHaTHOTO KOM-
naekca (Puc. 3, Bkaagka) 6yrpucTbie
U XaOTUYHBIE, KOTOPHIE CBSI3BIBAIOT-
cs ¢ KapOOHATHBIMHU TOCTPOUKAMY,
Pa3BUTHI HECKOABKO IIUPE, YeM AAST
BEPXHETO.

B manreo030MCKUX OTAOXKEHUAX
BBEIAEAEHO U olleHeHO 20 mepcrexk-
TUBHBIX O0OBHEKTOB, U3 HUX 14 —
COBMECTHO B HUJKHEM U BepXHeM,
3 — B HUKHeM U 3 — B BepxHeM
KapOOHATHLIX KOMIIAeKcax. Hapsaay
C 3TUM, OBIAO BEIAeAeHO 10 00 BLeKTOB
B TPHACOBBIX OTAOKEHUSIX MEXKKY-
MIOABHBIX MYABA. Bce 06 bEKTH 00B-
eAVHEeHEH! B 6 Py I, IOAOKeHUe KO-
TOPBIX ITOKa3aHo Ha Puc. 3. OcHOBY
NIepCcIeKTUB HeTera3zoHOCHOCTU
TPHUACOBBIX OTAOKEHUU COCTaBAS-
eT IpeACTaBA€HUE O PacupocTpa-

HeHUU 6eCCOAEeBBIX MYABA, 10 KO-
TOPBLIM Y B ITIOACOAEBBIX OTAOKEHUHN
MUMeAM BO3MOXHOCTb IPOHUKAThH
13 IIOACOAEBBIX OTAOKEHHUHU B HAA-
conreBrle. B TOO «RES» usyuensl
AECSITKU MECTOPOKAEHUN HaACOAe-
BOTI'0 KOMIIAEKCA U3 Pa3HBIX YacTel
[NpukacnuicKoO¥ BIAAUHEL, U AASI
Ka’>kKAOT'0 U3 HUX BCerAa yCTaHaBAU-
BaAOCh IPUMBIKAHUE K IMOAHSITOU
CTOPOHE aCCUMETPUYHOU Oeccone-
BOM MYABABI’. XapaKTep CTPOeHUs
6ecconeBOM MYABABI (KaK IIPaBUAO,
TPUACOBBIN ACMOIIEHTP) U COOTBET-
cTBylollas el YB cucreMa nokasa-
HbI Ha Puc. 4.

MoIIHbIe TOAIIIY TPUACOBEIX, OCO-
OeHHO CpeAHEeTPHUacoOBBIX 0Opa3oBa-
HUY B IpeAeArax OAHOBO3PACTHBIX
AETIOIEHTPOB, COIIPOBOXKAQIOIINX
OeccoaeBBIe MYABABL, AQIOT OCHOBA-
HIe PacCYUTHIBATh Ha 3HAUUTEALHOE
pa3BUTHE B UX IIPeAeAaX KOAAEKTO-
POB, CBSI3aHHEIX C PYCAOBBIMY, AEAD-
TOBBIMH ¥ 0APOBBIMH IIeCYaHBIMH
HaKOIIAeHUAMU. KOCBEHHO 3TO MOA-
TBeP’KAAeTCSI HAANUMEM SIPKUX OT-
pa>keHuY BHYTPHU TPHUACOBBIX TOAILL
(Puc. 4), Kak BHIAEP>KaHHBIX, CBSI3aH-
HBIX C HAAMYUEM IIAOTHBIX IIPOCAO-
eB (M3BECTHSIKY, TAUHUCTEIE U3BECT-
HSIKH), TaK U AOKAABHBIX, CBSI3aHHBIX
He TOABKO C KOAEKTOpaMH, HO, Be-
POSITHO, U C OTpa>keHUeM HacCHIIe-
HUS KOAAEKTOPOB.

B npeapenrax myababl Ha Puc. 4
CpeAHeTpHAacOBhEIe (HHUJKe OTpake-
Hug T2) u HUKHEeTPUACOBBIE OTAO-
KeHUS (HUXKHSS 9aCTh MYABABI)
CAO’KeHBI lecyaHUKaMU U BMellla-
IOUIUMY UX TAMHAMU, U IeCYaHUKY,
HaXOASCH Ha BEPOSITHBIX Iy TSAX MU-
rpanuu YB 13 MOACOAEBBIX OTAOXKE-
HUY yepe3 6eccoreBOe OKHO, MOTAU
3aMOAHATHCA HeThHIO U ra3oM. B xo-
Ae 3aTIOANHeHUsA Y B 3aAe>KU B AOBYIII-

ITonHbIT apXuB BCexX cTaTell X ypHana Petroleum 3a 26 et (2000-2025), TeKCTHI 3aKOHOIATETbHBIX AKTOB, CTATUCTHKA IO 63
no6bide 1 mepepaboTKe — Ha caitte www.petroleumjournal.kz
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KaX IIOABEpraAuch npeobpasoBa-
HUIO B COOTBETCTBUHU C IPUHIIUIIOM
AuddepeHInaAbHOIO YAABAUBAHUS
(V. Taccoy, 1954). I'lo mepe reHepa-
IIUY IIOACOAEBBIMU He(pTeMaTepuH-
ckuMu oTrokeHuaMu (HMO) cHaga-
Ad HeTHU (HeTIHOE OKHO), a 3aTeM
rasa (ra3oBoe OKHO) AOBYIIKHU CHa-
Janra OyAyT 3alOAHATHCSA HEMTHIO,
a IIOTOM BHOBB IIOCTYIIQOIUM ra-
30M. Hed e u3 panee cpopmupo-
BAHHBIX HE(MTAHBIX CKOIIACHUH [IPHU
3TOM 00513aTeABHO OYAET BHITECHE-
Ha B BepXHUE 4aCTU pa3pe3a IoCAe-
AYIOIlel MUTrpaluel ra3a, Iocae
BcTynaeHuss HMO B razoBoe okHO.
Murpanus YB 110 TeppUreHHEIM,
B 3HQUUTEABHOU Mepe KPaCHOIIBET-
HBIM TPHACOBBIM (IEPMOTPHUACOBBIM)
OTAOKEHUSM, OYAET COIIPOBOKAATh-
Cs1 X OYMCTKOM OT CEPOBOAOPOAQ, 3@
CYeT ero CBA3bIBAHUS THAPOOKUCAA-
MH J)KeAesa.

3aneraHue BEpPOSITHBIX TPHACO-
BBIX 3aAeXkel Ha rayomse 3,0 KM
u O0Aee MMO3BOASIET U30e’KaTh ce-
PBE3HOTO HEAOCTATKa MeAKO3ane-
raromux HeTIHBIX 3aAeKel 13-3a
HEOOXOAUMOCTH AASI UX OCBOEHUS
CTPOUTEABCTBA B MEAKOM MOpPE MHO-
TOYMCAEHHBIX OCTPOBOB. VIMeHHO
IKOHOMUYECKHUE TPOOGAEMEI TaKOT'O
pPOAA IIOCAYKUAM OCHOBAHUEM AAS
KOHCOpIIMyMa 3alla AHBIX KOMIIaHUH,
ocBamBarux Kamarax u Apyrue
MEeCTOPOKAEHUS eAbda, OTKa3aTh-
Cs OT IPOAOAKeHUS paboThl Ha Ka-
AaMKac-Mope u yuyacTke JKeMuyxK-
HBIY (Xa3ap, Ay330B U Ap.), XOTS UX
He(dTHU IpaKTUIECKHU HE COAePIKaT
arpecCcUBHBIX KOMIIOHEHTOB, TOTAQ
KaK B ITOACOAEBBIX 3aAe’KaX CoAep-
KaHUe CEPOBOAOPOAA B PACTBOPEH-
HOM rase pocturaet 18% u 6oaee?,

Pacuer BepoaTuHbeix (P50) ussae-
KaeMBbIX PeCyPCOB BEIAEAEHHBIX 20

Puc. 4. Dpazmenm 2aybunnozo paspesa uepes b6eccoiegyro myavoy (caeea)
u npeonoaazaemasn YB cucmema no smomy paspesy (cnpasa) ¢ ucmouHuxom
2eHepauuu, Nymamu Muzpauuu u 064acmamu aKKymMyAsuuu

CTPYKTYPHO-BBEIPA’K€HHBIX 00B-
€KTOB B ITOACOAEBBLIX OTAOKEHHU-
sIX TIOKa3aA, YTO OHU MOTYT B CyM-
Me COAep>KaThb A0 1550 MAH T HePTH.
C 4acTbIO U3 3TUX OO'BLEKTOB B IIAA-
He COBIMAAAIOT BHIAEACHHBIE TPHUA-
COBBIe OO'BEKTEHI (6) U ellle YeTHIpe
OTAEABHBIX TPHACOBBLIX OOBEKTa pac-
TIOAATaIOTCS BHE TAAC030UCKUX TIep-
CcIeKTuB. Bce TpuacoBble 06 BEKTEL
B CyMMe MOTI'yT COAepKaThb 365 MAH
T HedpTu (P50). Pecypcel oTAEAB-
HBIX OOBEKTOB ITPU 3TOM MEHSIIOT-
cs B mpepearax 6,3-408,1 MAH T Ars
nanreo3orickux u 0,7-106,9 MAH T AAS
TPHUACOBHLIX OOBEKTOB, COCTABASS,
B cpepHeM, 77,6 MAH T 1 36,5 MAH T
COOTBETCTBEHHO AAS TAACO030MCKUX
U TPUACOBBIX. B KauecTBe aHaAOTa
TPHUACOBOI'0 0O'bEKTa Ha CyIIIe MOJK-
HO pacCMaTpPUBATh MECTOPOKAEHUE
Hyp>xanos (I1Tpopsa BocTounas),
pacnoaoXeHHOe BOAM3U IOJKHOU
rpaHunel [Ipukacnusi, u3BAeKae-
MBIe 3allachl He(pTH KOTOPOro Ipe-
BBIIIAIOT 40 MAH T2,

OueBUAHO, YTO SKOHOMHUYECKAST
OIleHKa Ka>*XAOTO 00 beKTa AOAKHA
AeAaThCA C yYEeTOM BCeX ero 0COOeH-
HOCTEeH, ¥, BEPOATHO, TAK KE YUUTEI-
BaTh BO3MOYXHOCTL O0'beAMHEeHUS
0OBEKTOB B TPYIIILI AAST IIOCAEAY-
rontero ocBoeHuss. CyMMapHbIe 13-
BAEKaeMbIe PeCypPCHI TaA€030UCKUX
U TPUACOBBEIX OOBLEKTOB IO BceM 24
00'beKTaM COCTaBASIOT 1925 MAH T
HedTH, YTO OAU3KO K 3anacaM Hed-
Tu Kamrarana?, mpu aTom 11 06bek-
TOB copepXaT Ao 40 MAH T HedTH,
a 13 — boaee 40 MAH.T, U3 HUX 6O-
Aee 100 MAH T UMEIOT IISITH OOBEK-
TOB C pecypcaMu B AuanasoHe 105,5-
413,7 maH T. HaBepHOe, Ha nepBoM
3Talle AOTUUYHBIM C 9KOHOMUYECKOU
TOYKM 3peHUs 6BIA0 OBl OCBOEHUE
TPHUACOBHIX 0O'EKTOB, C BEIXOAOM
Ha OCBOEHHUEe IIOACOAEBBIX Ha BTO-
poM aTamne, Kak OoAee CAOKHBIX IO
BHYTpeHHeMY CTPOEHHUIO (pa3BUTHE
KOAAEKTOPOB), 3aAeraloiuX Ha I0-

Ll
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Puc. 5. Kombunuposannwiii paspes 2/] uepez Kawazan u o6aacmo xoaauzuu. Koppeasyuonnolii noauzon, vipe3annlii u3 molivHol
uacmu 30Hbl Koaau3uu (Hadsuea), CPaGHUBAEMcs ¢ paspe3om Kapoonamuoi nocmpoiiku Kawmaean. Ilepmckas nadcmpoiixa, kax

useecmHuo, Ha Kawazane omcymcmeyem
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FEONIOrusa

BBHILIIEHHOU TAyOMHEe U UMEIOIUX I10-
BBIIIIEHHOE COAep KaHUe arpeccuB-
HBIX KOMIIOHEHTOB B coCTaBe YB
(PAIOHUAOB.

Ocoboro BHUMaHUS B CEBEPHOU
YacTH Ka3aXxCTaHCKOro IeAbda 3a-
CAY’KHBAIOT TaA€030MCKHE OTAOKE-
HUA 00AACTU KOAAU3HUU. Bo3MOKHOE
pasBuTHe 3AeCh puPOreHHBIX OTAO-
JKeHUU MPEeATOAATaA0Ch AABHOS,
0e3 yBSI3KM C OCOOEHHOCTSIMU TeK-
ToHUKU. C reOAOTMYeCKUMU YCAOBHU-
SIMU, OOYCAOBAEHHBIMU HAaABUTOBBI-
MU CUCTeMaMH, B HaCToslllee BpeMs
CBSI3BIBAETCSI BO3BMOKHOCTE OTKPHI-
THS 3HAUUTEABHBIX HOBBIX CKOIIAE-
Hui HedTH U raza’. B paMmkax HacTo-
et paboTh pazpaboTaHa MOAEAD
0O0IIIero CTpoOeHUs 30Hbl KOAAU3UY,
00 BSACHAIONIAS TO, YTO MOTAO IIPOU-
30UTHU ¢ naAeolieabgom [Tpukacnus
B pe3yAbTaTe Koaausuu (Puc. 5).
3Aechk HauboAee NMOKA3aTEABHBIM
SIBASIETCS TIOAHOE COBIAAEHUE TOA-
LIVH 1 00I1lero CTpoeHusd KaMeHHO-
YTOABHOMW TOAINY TBIABHOW 4acCTU
HAABHUTA C OTPa>keHHBIM B CeUCMU-
ke ctpoenueM Kamarana (Puc. 5).
[MpoOypeHHBIe 3AeCh CKBa’KUHBI Ha
Me3030HMCKYIO YaCTh pa3pe3a BCKPhI-
BaAM IAA€O30MCKHE OTAOXKEHUS Ha
OTHOCHUTEABHO HEOOABIIYIO TAyOU-
"y (30-100 M), 1 IpU 3TOM BOIIAY KaK
B HUKHellepMcKue (cKB. Hapwin 1,
Ay»30B 1, Kaaramrac-mope 1), Tak
U B KAMEeHHOYTOABHEIE OTAOKEHUS
(Xazap 1, Tyamap 1)%.

INo pauubIM [TponnHa A. I1. ¢ co-
aBTOpaMH’, BCKPBITEIE KapOOHATHEIE
IIOPOABI IPEACTaBAEHBI, IpeuMylle-
CTBEHHO, MEAKOBOAHO-MOPCKUMHU
JacTO OpraHOTeHHBIMU, OHMOTepM-
HBEIMYU B 3HAQUYUTEABHOU CTEeNeHU
nepepaboTaHHBIMU BTOPUUYHBI-
MU [IPOLleCcCaMU (AOAOMUTU3AIIN,
OKpeMHeHUe U ApP.) KapOoOHaTHHI-
MU IOPOAAMU. ABTOPEI BEIAEASIOT
MEeAKOBOAHEIE ITeAb(OBHEIE, OHO-
repMHBIe U CKAOHOBHIEe (CKB. Ka-
AaMKac—Mope 1) dhanuu u cuuTa-
IOT, YTO CKAOHOBEIE (paIlluu MOTYT
copepKaTh 3aAe’KH, OYeBUAHO II0-
Aarasi, YTo OMOrepMHBIe U APyTHe OT-
AOKEeHUS IIOCTPOEK OYAYT dKpaHa-
MU, AU 9YTO CKAOHOBEIE OTAOKEHU S
BCAEACTBUE TEKTOHUYECKUX IIpOLlec-
COB OYAYT 3aHUMAaTL 60Aee BEICOKOe
IIOAOJKEeHHe, 4eM CaMM IOCTPOU-
KHU. M X0Ts TaKoe IIpeACTaBACHHTE
00 u36UpaTeAbHOCTH IIEPCIIEKTUB
norpeb6eHHBIX U AUCAOIUPOBAaH-
HBIX OPraHOTeHHEBIX IOCTPOEK BHI-
TASIAUT He O4YeHb 0O0OCHOBAHHEIM,
caM (paKT BhIpAeAeHUS KapOoHaT-
HBIX TOAII, aHAAOTUYHOTO CTPOEHUSI
MeAKOBOAHO-MoOpcKuM [Ipukacnuii-
CKHM TOAIIlaM KapOOHATOB, HY>XKHO
MPU3HATH BeChMa ITOKa3aTeAbHBIM.

INocae Toro, Kak 6bIAQ@ IOCTPOE-
Ha MOAEAb 30HBI Koaausuu (Puc. 5),
ObIAA TPOBEAEHA KOPPEeAdnud Tpex
cericMmmuueckux ropusonTosn: P1, C1
u P3, nokazaHHbIX Ha Puc. 5 pa3HbI-
MU IBeTaMU. B mpeapenax BeIpeAsIe-

e

| ama3-

Puc. 6. CmpykmypHas cxema Kpoeau KAMEHHOY20AbHbIX KAPOOHAMHBIX OMA0XHCeHUl
mbL1bHOU wacmu Hadeuz206ou 30mnbt (2opuzonm CI). Boideaennvie o6sexmot (1-7)

oepanuqenvt ommemxoi — 5000 m.

MBIX B 3TOM 9aCTH OTAEABHBIX TEK-
TOHUYECKUX OAOKOB BBIIOAHEHBI
CTPYKTYpHBEIE IOCTPOEHUS U IIO-
CTPOEHEBI KapThl TOAIIIUH OTAOJKE-
HU. [IpaBOMOYHOCTE BBIAEAEHUSI
IIepMCKHUX KapOOHATHBIX OTAOJKe-
HUU BAOAD IOKHOU Nareornepude-
puu [pukacnusa BIOAHE AOKa3bIBa-
eTCsl, KaK COIIOCTaBAeHUEeM pa3pe3oB
Ha MopeAu (Puc. 5), Tak ¥ BCKPBITHU-
€M B CKBa’KMHAX 3TOM 30HBI HUJKHe-
IIepMCKUX PU(POreHHBIX OTAOKEHUH,
a Tak>Xe TeM, 4TO I0AOOHAasg nepm-
CKasl HAACTPOMKA Pa3BUTA B IpeAe-
Aax FOskHOTrO pudOBOro Maccusa,
CaMOTO I0KHOI'0 U3 BCEX BCKPBITHIX
CKBa’>kKMHAMU.

Ha Puc. 6 npepcTaBA€HA CTPYK-
TypHasl cxeMa II0 KpoBAe KapOoHa
(ropusonT Cl) c pa3pereHHEM Ha
OAOKU TeKTOHHYEeCKUMU Hapylle-
HUSIMH, Ha KOTOPOM IIOKA3aHOo II0-
AOJKEHUeE IIPEeANIOAATaeMBIX TEKTO-
HUYeCKU OTPAaHUYEHHBIX AOBYIIIEeK
B TOAIIle IpeAlloAaTaeMbIX Kap0o-
HATHBIX MEAKOBOAHO-MOPCKHUX OT-
AoskeHUM. [Tpu 9TOM TOAIIIMHA Kap-
OOHATHOM KaMeHHOYTOABHOM TOAIIIHN
MOXKeT AOCTUTATh 2,0 1 60Aee ThIC. M.
3aloAHEeHHe TaKOTO POAA AOBYIIEK
HedTHIO BEITEKAeT U3 TOro haKTa,
4TO BHIIIEAEKAIIUE FOPCKHUE AOBYIII-
KU 3AeCh IIOBCEMECTHO HedTeraso-
HOCHBIe, @ HeTh B HUX MOTAQ IO-
IIaCTh TOABKO U3 TAYOMHBL, & 3HAUUT,
yepe3 IaA€030UCKUEe OTAOKEHUS.
Kak MoxHO BuAeTH Ha Puc. 5, mo-
KPBIIIKON AAST KAPOOHATHBIX TOAIIL,
CAAOO0AUCAOIUPOBAHHEIX B CUAY UX
KPEeINoCTH, MOJKeT CAyKUTH Ilepe-
KpBIBaloIast AOCTATOUYHO MOIIHAA
BEPXHEIAaAe030MCKast TOAIA CO CAE-
AAMU HaABUT'OB B CeiCMUKe (Heco-
TAacHBIe AyTooOpa3Hble OTpa’keHus,
KOTOPBIX HET B HUJKeAeXKallel Kap-
OOHATHOM YaCTU pa3pesa).

XapaKTepHO, YTO IAOTHOCTE Hed-
TH MHOTOIIAQCTOBOU IOPCKOM 3aA€KU
Xa3zap CHU3Y BBEPX YBEAUUYUBAETCH

(oT 837 A0 878 k1/M°) € TazocoAepIKa-
HUeM 65M3/T, B TO BpeMs Kak Ha Ay-
330Be He(PTh B HUKHEIOPCKUX 3a-
Aekax 6oaee maoTHas (900 kr/md),
ueM B CpepHeIOpCcKux (850 Kr/m?),
pu razocopepyxaHuu 37 u 62 M3/T
cooTBeTcTBeHHO. Ha Karamkac-mo-
pe IIpu TaKOM JKe IIOPSIAKE BeAUUYNH
IIAOTHOCTH Ha 3amnape (860-870 kr/
M%) OHa yMeHBIIaeTCsI B BOCTOYHOM
HampaBAeHUU A0 837-839 kr/mM°, rae
YBEAUUUBAETCS ra30COAEPKaHue OT
78,5 M*/T Ha 3amaAHOM BepIUHEe AO
142 m3/T Ha BoCTOUHOI BEepIINHE.
TTroTHOCTBL He(PTU TAACO30MUCKOMN
3aaesku Kamarana pasHa 0,797 Kr/
m® mpu razocopepkauuu 500 m3/T2,
B AT060OM cAydae B IOpCKUX 3aAerKax
ellle He TPOCAEKUBAETCS AbIXaHUe
¥YB cucTeMbl maaeo30s ¢ ee mpeobpa-
30BaHUSIMH 3a CUET IOCTYIIACHUS Ta-
3a B AOBYIIKU M3-3a TOTo, ¥To HMO,
10 BCEH BEPOSITHOCTH, Y7Ke AOAKHEI
OBIAY IPOUTH Ta30BOe OKHO®. [TOBBI-
1IeHHas MAOTHOCTb He(pTU IIPU HU3-
KOM Tra30COAepsKaHUY B IOPCKUX 3a-
Ae>KaX yKa3blBaeT Ha XOPOIIYIO UX
repMeTU3allnio OT IPeAloAaTraeMbIX
OCHOBHBIX CKOIIA€HUU B IIAaA€030€,
cocTaB ¥YB KOTOPBIX AOAKEH OBITH
NIPeACTaBAEH AeTKOM He(ThHIO C I0-
BBIIIIEHHBIM ra30BBIM (pakTopoM. Ha-
PSIAY C 9TUM TaKHe XapaKTEePUCTUKY
MOTAQ UMeTh He(pTh BEpXHUX 3aAe-
JKel Imaaeo30s Ha MOMEHT ee Iepe-
TOKA B IOPCKHE 3aAeJKHY, Ha KOTOPEIe
MUT'panysg ra3a ra3oBoro OKHa MoOr-
Ad ellle He CKa3aThCs 13-3a OOABIION
BMECTUMOCTH pe3epByapa.
BriiBA€HO IO CeMb Iepcliek-
TUBHBIX OOLEKTOB KakK B KAMEHHO-
YTOABHBIX, TaK U B BHIIIEAEsKAIUX
TIePMCKHUX OTAOKEHUSIX, UMEIOIINX
YHacAeAOBAHHEBEIY XapaKTep, IO-
CKOABKY OHHU C(DOPMHUPOBAHEBI OA-
HUMU U TEMHU K& TEKTOHUUYECKUMU
ABUJKEHUAMU. OTU O0O0BEKTHl MO-
TYT copep>kaTh U3BAEKaeMble pe-
CypCHEl He(pTH, KOTOpHEIE B CyMMe

ITonHbIT apXuB BCexX cTaTell X ypHana Petroleum 3a 26 et (2000-2025), TeKCTHI 3aKOHOIATETbHBIX AKTOB, CTATUCTHKA IO 65
no6bide 1 mepepaboTKe — Ha caitte www.petroleumjournal.kz
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B pasbl IpeBHIIAIOT 3anackl Kaima-
raHa (2000 MAH T U3BAEKaeMEBIX 3a-
macoB HeTu?). OUEeBUAHO, YTO Cel-
Jac NpaKTUYeCKU HEeBO3MOJKHO
MIPeACTaBUTEL cebe CTeleHb peob-
pa3oBaHUs KapOGOHATHBIX OTAOXKE-
HUUW THIABHOU HAABUTOBOU YaCTU

¥ CTEeTeHb COXPAHHOCTHU B HUX KOA-
AEKTOPOB. MOKHO AOIIYCTUTH, YTO
MIPOIEeCCHl TepeKPUCTAAANBAIINH,
AOAOMUTH3AUN U PACTBOPEHUS
MOTAM UTPATh 3HAYUTEABHYIO POAB,
KaK yMeHbIIas 00 beM IyCTOTHOI'O
MIPOCTPAHCTBA, TAK ¥ BMECTe C Tpe-
LIIMHOBATOCTBIO €r0 YBEeAUUHNBAS.
B HauboABIIIEN CTEelleHU ITPOIECCHI,
BeAyIlve K YIAOTHEHUIO U3-3a pe-
KUMa CKATHUSI, BIAOTH AO MPaMOPHU-
3aI[UU, MOTAU IIPOSIBAITHCS Ha TEK-
TOHUYECKMUX KOHTAKTax OAOKOB,
CIIOCOOCTBYS TAKMM 00pa3oM UX Ad-
TePAABHOU repMeTU3allui.

3AKJ/TIIOYEHUE

I'lo pesyapTaTaM UHTEPIPETAIUNA
AAHHBIX TAYOUHHOM NepeoOpaboT-
KU CeiCMOPa3BeAOYHBIX IpodUAe
2\, ceBepHOU 4aCTH Ka3aXCTaHCKOI'0O
meabda Kacnuiickoro Mops CTaHO-
BUTCSI OUEBUAHEBIM, UTO IEPCIEKTHU-
BBl He(DTETa30HOCHOCTHU 3TOM Ua-
CTH IIeAbda AAAEKH OT UCUePIaHUs.
3AeCh BEPOSITHEI 3aA€KHM BEPXHETO
U HU)KHETO0 KapOOHATHBIX KOMIIAEK-
COB B OTHOCUTEABHO HEOOABIIIUX AO-
KaABHBIX CTPYKTYPAaX C OpraHOTeH-
HBIM (0OMOTEPMHBIM) COAEPIKaHUEM,
KOTOPBIE AASL OOABIIEN YCIIEITHOCTH
MOT'yT OBITh OObeAUHEHBI B IPYIIIIH,
a TaK’Ke 3aAe’KHM TPHUACOBOTO KOM-
IIAEKCA B ACTIOIIeHTPax 0eCCOAEeBBIX
MYABA. B cyMMe OHM MOTYT copep-
>KaTh IIOUYTU CTOABKO M3BAEKaeMBbIX
pecypcoB, CKOABKO 3aIlacOB COAEP-
JKUT caMoe KPyIIHOe MeCTOPOXKAe-
Hue Kazaxcrana — Kamaras.

AucronupoBaHHBIE HAa OAOKYH,
KapOOHaTHBIEe MAaCCUBEI I0JKHOTO 00-
paMaeHud naaeo-Ipukacnus gop-
MUPYIOT HEIIAOXYE AOBYIIKY, KOTO-
pBIe MOTAY OBITE YAy UIIEHEI 3@ CIET
NmepeKpUCTaAAU3ALIUN, AOAOMU-
THU3allUH, BHIILIEeAQUUBAHUS B XOAE
TEeKTOHUUYECKUX Mpeobpa3oBaHUM.
O’KupaeTcss UX 3alIOAHEHUE AeT-

KUMU HeTIMHU C TOBBIIIIEHHBIM T'a-
30BBIM (PAKTOPOM, Ha KOTOPhIE CO-
BCeM He IIOXO’KU HedTU I0OPCKOIo
NPOAYKTUBHOI'O KOMIIAeKca. Takoe
pasAamune MOKHO paccMaTpUBaTh
B KaueCTBe YKa3aHMUs Ha XOPOIIYIO
M30AUPOBAHHOCTH OJKMAAEMBIX Ta-
AEO030MCKUX CKOIAEHUH, a 3HAUUT,
Ha coxpaHeHUe 3arexkeid. OToMy
Tak’>Ke OAATONPUSITCTBYeT OTHOCHU-
TeAbHOe 3aTyXaHHUe TeKTOHNYeCKOM
AKTUBHOCTHY B THIABHOM YaCTH HaA-
BUTOBOM 30HHI.

O1leHKa pecypCcoB IIOTeHI[UaAb-
HBIX 3aAe’Kel ITaAe0305 TOKa3hIBaeT,
YTO OHU MOTYT OBITE OAHUM U3 BeCOo-
MBIX KaHAMAQTOB He TOABKO Ha BOC-
IIOAHEHUe pecypcHOM 6a3sl Pecmy-
Oanku KazaxcTaH, HO TAKJXKe U Ha
HapallluBaHUe AOOLIYU B OYAYIIEM.
PudoBbIl 11osic 105)KHOTO 0OpaMAe-
Hug nareo-Ilpukacnusg, B mpepenrax
KOTOPOTO KapOOHATHBIE TOCTPOUKH
KaMeHHOYTOABLHOI'O Bo3pacTa Hapa-
IIWBAIOTCS HUKHEIIEPMCKUMU PU-
daMu, MOXKET CTaTh UAEAaABHBIM
BMECTHUAUIIEM OOABIINX CKOIIACHUH
YB u OBITh AOCTOMHBIM IIPOAOAIKE-
HUEeM paHee y’Ke BBEISIBAEHHBIX 3a-
Aesrer YB B proBBEIX KAPOOHATHBIX
IIOCTpOMKaxX BHAaAUHEI OT ceBepa
(Kapauaranak) po rora (Tenrus, Ka-
1araH).

KoneuHo, KO BCeEM BHISIBAEHHBIM
NIepCIeKTUBaM MOTYT OBITH BOIIPOCKI
KaK B 4YaCTU MacUITaboB MEAKOBOA-
HOTO KapOOHATOHAKOIIAEHUS B MaAO-
aMIAUTYAHBEIX OOBEKTaX, @ 3HAUUT,
Pa3BUTUSA B HUX SKOHOMUYECKY TPU-
eMAEeMBIX KOAAEKTOPOB, TaK U pas-
BUTHUS KOAAEKTOPOB B IIPeAeAaX TPU-
aCOBBIX ACIIOIIEHTPOB U MaclITaboB
MUTPALUU B HUX HeTHU, yepes bec-
COAEBEBIE MYABALI, CTEIIEHH IIepepa-
00TKU KapOOHATHBIX OAOKOB BAOAB
IOJKHOTO Kpasd naaeo-Ilpukacnus
MOUIHBIMU TEKTOHUUYECKUMU ABU-
SKeHUSIMU U COXPAHHOCTU UAU BO3-
HUKHOBEHUS (KapCT) KOAAEKTOPOB,
HAAEKHOCTH MTOKPHITIEK AAST TIEPM-
CKOTO ¥ KaMeHHOYTOABHOI'O KOM-
TIAEKCOB U Ap.

Ha HuX oka HeT OTBeTa, a eCTh
TOABKO 00IIMe COOOpa’keHus, OCHO-
BaHHBIE Ha UHTEPIPEeTAI[uU PEAKON

CeTU TAyOMHHBIX IIpoduredt 2A,. 1o
03HAYaeT, YTO MHOTOE B XOAE AETaAb-

HOTO U3YUYeHUSI MOKeT U3MEHUTBLCSI
U YTOUHSITHCS, HO OOIIUe Iepclek-
THUBEL B IIEAOM BBITASAST IPUBAEKA-
TeABHO U, HeCOMHeHHO, HaAyTCs
Te, KTO MBICAUT COBPEMEHHO U II0-
NBITAeTCS 3aTASIHYTh B IIOA3E€MHEBIE
KAAQAOBBIE, TAe, KaK OJKUAAETCH, 3a-
AeraloT OTPOMHEIe 3anackl HepTu ce-
BEpPHOM 4acTH IeAbda. ]
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