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Extimated

Estimaied

FPravince or Source reserves, oil FERETTES, Sy
spstem Age of sourceis)  environmenr  Main reservoirs (® 10" BBL) (10" 8CF)
1. Mesozoic reservoir and source systems
Southern Sint 1. Cenomanian Marine 1. Early Cret. 4 8.6
Turonian 2. Triassic- {Barsoum 1995)
2. Early Cret. Lacustrine Cambro- 9 {Parsons et al.
3. TTriassic Ordovician 1983)
Lacustrine 3. Precambrian
Central (Western 1. Late Cret, Marine 1. Late Cret. 21 (Barsoum el
Sire 2. Paleocene Marine carbonates 1995}
I Paleogene 14 {Parsons
Cabonates ef af. 1983)
Abu Gharadig 1. Middle Turassic Marine I, Late Cret, 0.2 15
2. Late Cretaceous
Gulf of Gabes 1. Eocene Marine |, Late Cret, ~1.3 ~]
carhonates 2. Eocene
2. Late Cret. 1. Triassic-
carbonates Liassic
4. Early Cret,
Tellian Atlas |. Eocene Marine |. Eocene =(.1
2. Late Cret. carbonates
Saharan Atlas 1. Early Crev Marine  |. Early Crel. =01 -
2. Late Cret, carbonates
Rharh 1. Late Cret. Marine <] <1
Essaouria 1. Mid-Late Jurassic  Marine | Jurassic small small
2. Carboniferous 2 Trnassic [ =017 (c. 0.1Th
eoals
Tarfuva 1. Middle Jurassic Marine 1. Late Jurassic <().1 0
carbonates
2. Other North Alrican petroleum sysems with a partial Mesozoic component
Triassic Basin, 1. Silurian Marine Triassic i} ~)
Alperna 2. Devonian {sub-zalt)
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Estimated

reserves, total Age of
(% 10" BBL Largest generalion-
equivalent ) field Trap types wiffield filling References
24 (Barsoum Sanir 1. Fault Blocks Mainly Neogene Crumati &
1995) 2. Updip pinchout Schamel 1985,
L1 {Parsons er af. Parsons et al.
1983) 1983
Gras & Thusu
{this volume)
24 (Barsoum Gialo 1. Drape anticlings Paleogene in Gumati &
1995) 2. Carbonate build-ups  Western Basins, Schamel 1988
I7 {Parsons Paleogene- Parsons et af.
el al. 1983 Meogene in 1943
Eastern basins
0. Abu 1. Inversion anticlings Tertigry Awah 1954
Giharadia (L. Cret. age) Keeley er al.
2. Fault Blocks 1990, Bagpee &
Keeley 9%
Bouri |, Carhonate build-ups Meogene Zappaterra
2. Carbomate (1995)
g permedbility Bishop 1973
pinchout
3, Inversion anticlines
<{.1 Oued Thrust anticlines Meogene
Gueterini
~A.1 Douleb  Inversion anticlines Tertiary Bishop 1973
{Alpine)
=1 1. Thrust antichines Mengene Morabet ¢ al.
2. Sand pinchouts ithis volume)
<01 Meskala Broughton &
Treppanier 1993
<.l Cap Juby  Carbonate build-up ki Morabet ¢f al.
{this volume)
~20 Huszsi R'Mel 1, Pinchout traps on Late Jurassic Boudjema 1987

arches
2. Inversion anticlines

3, Fault blocks

Paleogene

Attar gr al. 1993
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Fig. 1. Distribution of reserves within the Mesozoic and Tertiary petroleum provinces of North Africa, (Note the
predominance of the Sirt province of Libya as the largest system sourced and reservoired by Mcesozoic strata.) The

Triassic reservoired system of Algena is sourced from Palacozoic source rocks.
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Fig. 2. Trap types of giant oilfields within Mesozoic and Tertiary reservoirs, with main fields labelled.
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Youngest of the Libyan basins
with largest petroleum reserves
in Libya and ranked 13th of
world's petroleum basins.
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The complex tectonic history of the Sirte Basin resulted in multiple reservoirs and conditions that favored
hydrocarbon generation, migration, and accumulation, principally on or adjacent to the horst blocks. Carbonate
reservoirs including bioherms mostly Paleocene and Eocene age (some Oligocene), were also concentrated on_/the

structural highs in the central Sirte Basin, principally along the southern portion of the province in the Az Zahrah, Al
Bayda, and Al Janamah Platforms (also known as the Zeltan, Beda, Dahra, and Zalten Platforms).
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The Sirte Basin
Province of Libya—

’ Sirte-Zelten Total
20°E 2 Petroleum Sysgam by
Thomas S. Ahlbrandt
Tectonics and structural elements map for Libya and surrounding offshore areas. Structural highs and lows within the Pelagian Shelf, Sirt Basin, and Sirt Embayment are
shown by lighter or darker shades respectively of the same color. Structures in subbasins of the Cyrenaica region have not been so designated and are shaded brown.
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/usuu Early Paleozoic

history of the Sirte
Basin reflects a
relatively
undisturbed
Paleozoic cratonic
sag basin with
intermittent periods
of arching in the
Paleozoic(?) (for
example, formation
of a regional uplift
referred to as the
Sirte Arch). The
timing of this uplift
Is debatable;
historically it is
considered to be a
mid-Paleozoic
event, but it could
have formed in the
Mesozoic
preceding an Early
Cretaceous rifting
event.

The Sirte Basin Province of Libya—
Sirte-Zelten Total Petroleum System by

Thomas S. Ahlbrandt
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Rifting commenced in the Early Cretaceous, peaked in the Late Cretaceous, and
terminated in early Tertiary time, resulting in the triple junction (Sirte, Tibesti,

¢ v v v o # o x| gnd Sarir arms; within the basin, the Early Creta-ceous rifting reflected east-

o GO west sinistral shear zones (strike-slip) that strongly controlled clastic
deposition in the Sarir arm, but alternatively proposed that dextral shear
;| forces dominated this period of deformation in the Sarir arm. Dextral shear
forces dominated Late Cretaceous tectonism. The Late Cretaceous rifting
event is characterized by the formation of a series of northwest-trending

i | horsts and grabens that step progressively downward to the east; the Sirte
Trough (variously known as the Ajdabiya Trough, the Abu Attifel Gra-ben, the
Hameitat, Kalash, or Sirt trough or graben represents the deepest portion of
the basin. These horsts and grabens extend from onshore areas northward
»s B into a complex offshore terrane that includes the lonian Abyssal Plain to the

Husan . Hasan (2009 northeast. This plain is underlain by oceanic crust that is being subducted to

the north and east beneath the Hellenic arc. The Pelagian province to the
west, particularly the pull-apart basins of the Sabratah Basin and extending
along the South Cyrenaica Fault Zone (SCFZ) and the Cyrenaica Platform to
the east, is strongly influenced by extensional dextral strike-slip faulting. To
the south, the Nubian Uplift is the stable continental basement for this rifted
basin.

10
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Although the timing of formation of the Sirte Arch is uncertain, sufficient uplift of the area
now known as the Sirte Basin took place to cause erosion of pre-Cretaceous sediments
over a wide area. An argument favoring the deformation to be of Mesozoic age rather than
Paleozoic age may be that it was related to the west-to-east migration of a mantle plume
across North Africa that was followed by Cretaceous rifting. The youngest rifting in North Africa
is now east of the Sirte Basin in the Red Sea where rifting is active today. Syn-rift clastics of
the Sarir Sandstone (Nubian Sandstone equivalent) in the eastern part of the Sirte Basin
province accumulated in and across a series of east-west-trending horsts and grabens
in the Sarir arm during Middle and Late Jurassic and Early Cretaceous time. This
depositional period was followed by rifting along the northeastern arm of a triple junction
that resulted in the formation of a series of northwest-southeast-oriented horsts and grabens
(Sirte arm) beginning in the Late Cretaceous and extending into the early Tertiary.
Transpressional forces elevated platforms (horsts) in the Tibesti and Sirte arms to higher
structural elevations than in the nearby Trias/Ghadames province to the west in Algeria or the
Cyrenaica Platform (Shelf) to the east The Sirte Basin is asymmetric, deepening to the east.
The relative relief on the juxtaposed horst and graben blocks increases to the east coincident
with significant thinning of sediments across the province. Erosion associated with the Sirte
Arch resulted in truncation of the Paleozoic sequence in the Hamra Basin and western
Cyrenaica Platform, but these deposits were preserved offshore. Cambrian-Ordovician
sediments were also preserved over much of northern Libya prior to the formation of the
SirteArch. Progressive erosion of younger sediments and subsequent episodes of block
faulting resulted in placing these mostly clastic Paleozoic and Mesozoic reservoirs in a
structural high position with respect to thermally mature Cretaceous source rocks that
occupied the deeper portion of the basin.

12
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East-West cross section of Sirt Basin 13
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Fig. 3. Tectonic clements of Sirt Basin, showing triple point junction model. Modified after Saenz de Santa Maria
(1993).

The Sarir arm (eastern limb) of
the triple junction in the
Hameimat and Sarir Troughs is
thought to have an Early
Cretaceous origin in which
clastic reservoirs are located
against basin structures. The
syn-depositional clastics of the
Sarir Formation occupy
structural lows in the Sarir arm,
and stratigraphic traps are
Important components of the
petroleum system of this area.
These Cretaceous clastic
reservoirs are treated as a
separate assessment unit
within the total petroleum
system. To the west, Late
Cretaceous and lower Tertiary
carbonate reservoirs,
commonly reefs or bioherms.
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Fig. 7. Cross-section of Sarir Trough, eastern Sirt Basin, based on interpreted seismic section NC171-91-55, (For
line location, see Fig, 2.) The age and lithology of the section below the Intra-Sarir unconformity arc not known.
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Fig. 10, Cross-section of northern margin of Hameimat Trough, modified after Missallati (1992), showing basinal
tilted fault blocks. Sandstone is indicated to be present on the Jaghbub Arch. which comprises the graben shoulder.
This Sandstone is likely to be part of the pre- or early rifl sequence, and hence it has been tentatively interpreted as
the Triassic Amal Sandstone. Location of section shown in Fig. 2.
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Fig. 11, Stratigraphic cross-section across Augxla field (Nafoora-Augila unit) basement high, Production is from
transgressive Late Cretaceous reservoirs, consisting of both clastic and carbonate units, as well as fractured and
wedthered basement. The section has been modified and tentatively interpreted on the basis of Williams (1972); the

ongmal Late Cretaceous stratigraphic names used in this paper have been retained. Location of section indicated
in Fig. 2.
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The Sarir Sandstone
IS the principal
reservoir for oil
accumulations in the
eastern Sirt Basin in
Libya. The main
phase of the rifting in
this area took place in
the Late Jurassic-
Early Cretaceous,
during which time the
Sarir Sandstone was
deposited as a non-
marine, intra-
continental clastic
syn-rift sequence
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There is one dominant total petroleum

system in the Sirte Basin, here named
the Sirte-Zelten Total Petroleum
System. The naming of the total
petroleum system follows the convention
of Magoon and Dow (1994) whereby the
principal source rock is the Upper
Cretaceous (Senonian/Campanian)
Sirte Shale (also referred to as “Sirt
Shale”) of the Rakb Group. Some
authors have distinguished an Upper
Sirte Shale (Campanian) and a Lower
Sirte Shale (Turonian), separated by a
Tagrifet Limestone
(Coniacian/Santonian); all are
considered source rocks .

The Sirte Basin is an example of a

dominantly vertically migrated
petroleum system, wherein Upper
Cretaceous oil charges multiple
reservoirs along fault zones adjacent
to horsts and grabens. The importance
of right-lateral wrench fault systems of
Senonian age was demonstrated, and
pointed out that the periodic rejuvenation
of these systems in the Sirte Basin was
particularly important to vertical ,,
migration of petroleum.
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Structural elements of the Sirt Basin, showing oil and gas fields, areas of study, and location of wells with
total depths exceeding 12,000 ft in the areas of study. The approximate size of the Sirt Basin areas of study
are Ajdabiya trough, 8,500 km?; Maradah graben, 10,000 km?; and South Zallah trough—Tumayam trough,

25,000 km?
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Generalized stratigraphic correlation chart
of the Sirt Basin study areas: south
Ajdabiya trough, Maradah graben, and
south Zallah trough—Tumayam trough.
The main reservoir and source intervals
are indicated on the chart. Hachured
boxes represent main reservoirs

The lower and upper sandstone members
of the Upper Jurassic to Lower

Cretaceous Nubian Formation are clearly
the primary reservoir targets for the area.

Secondary reservoir objectives are high risk in
the area because of limited distribution and
reservoir properties. The Bahi (Maragh)
sandstone equivalent is absent or very thin in
surrounding areas, with dominant siltstone
and shale lithology suggestive of the Etel
Formation. The Lidam dolomite, a facies of
the Etel Formation in this sector of the Sirt
Basin, is also very thin or absent in nearby
wells. The Tagrifet limestone and equivalent
Rachmat limestone beds are thin and
generally argillaceous mudstones west of the
Amal and Jalu highs.

http://www.searchanddiscovery.com/docu mentsh?'&sk/
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1957 -2084 -2238 -2626 -2750
i i ;: South Ajdabiya Trough
| Reservoirs. The lower
S 0 and upper sandstone
Kﬁ\ - members of the Upper
PALEOCENE 1 [ Jurassic to Lower
B - 6000 Cretaceous Nubian
e Formation are clearly
= the primary reservoir
B targets for the area. Net
10000 sand thicknesses are
11000 estimated to range from
ol TR 12000 O (at discrete onlap and
— 000 truncation limits) to 1200
14000 ft . Depth to the top

Nubian ranges from
12,000 to 18,000 ft .
Despite these depths, it
is expected that average

OIL COLUMN

e porosities will be 12—
POSSIBLE 13%, with maximum

porosity exceeding 20%.
Average porosity at
depths below 15,000 ft
ranges from 12% to
13.5% in some wels in
nearby Hameimat
trough.

North-south structural cross section from the central part of the Ajdabiya trough to the
Faregh oil-field area, depicting actual and inferred Nubian sandstone trap configurations
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The term “Nubia sandstone” was first introduced to the Egyptian stratigraphy by Joseph
Russegger in 1837, who used the term "Sandstein von Nubien" to designate
nonfossiliferous sandstone sections of Paleozoic or Mesozoic age. Russegger followed
and studied this series of sandstone formations from Sudan, Egypt, Lybia and Arabia
Petrsea

Nubian Sandstone refers to a variety of sedimentary rocks deposited on the
Precambrian basement in the eastern Sakhara, north-east Africa and Arabia. It consist of
continental sandstones with thin beds of marine limestones and marls. Nubian sandstone
was deposited between the Lower Paleozoic and Upper Cretaceous, with marine beds
dating from the Carboniferous to Lower Cretaceous. The Nubian sandstone complex has
a thickness varying from under 500 m to over 3000 m, resting on the Precambrian
basement.

26
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Sirt Basin

General

The underexplored sectors
of the Ajdabiya trough,
Maradah graben, and
Zallah-Tumayam trough
have important features in
common: nearby oll
production, only four or five
exploration wells which
reached sub—Upper
Cretaceous horizons, a
world-class source rock (the
.. |Upper Cretaceous Sirt-
Rachmat shale), and large

= = o

s ALGERD oy e

7 L AR areal extent. The Ajdabiya,
— ~~ CHAD | i NN . |Maradah, and Zallah-
—_— Tumayam areas cover
REGIONAL HIGHS AREA OF STUDY 8.500 km2 10.000 km2 and
RN pacozoic T Yerrarr ) EASELENT QU TER O il 25,000 km?, respectively

Generalized tectonic map of Libya showing major structural features. Also shown are six
underexplored central basin or trough areas

29
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- The Campanian-Coniacian
zw —preao Sirt-Rachmat shale
sequence, which includes
minor amounts of
carbonates (Tagrifet
limestone) with variable
source potential, varies in
thickness from 1000 ft to
more than 3000 ft in each of
the three troughs. The total
organic carbon (TOC) of
this sequence ranges from
0.5% to 8%, averaging 1.5—
4%.
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CRETACEOUS

Net shale isopach map of Sirt and Rachmat Formations (Upper Cretaceous), Sirt Basin. 30
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North-south diagrammatic
correlation of the Cretaceous
section of wells Y1-59, CC1-71,
and D1-72. Well correlation
illustrates probable relationship of
the northward sandstone pinch-
outs interfingering with Sirt-
Rachmat shale source beds. Also
o e shown is the interpreted Nubian
i cond sandstone correlation. Datum is
the top Cretaceous
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Source-rock Summary.
The Cenomanian-
Turonian Etel Formation
(evaporites, shale, and
minor carbonates
deposited in shallow
lagoonal to supratidal
conditions) exhibits good
source-rock characteristics,
with TOC ranging from
0.6% to 6.5% in the
Hameimat trough. These
same Etel facies, with net
shale thicknesses of 200 ft
to more than 1000 ft, are
present in the southern
Ajdabiya trough and
Maradah graben.
Therefore, they should be
considered an effective
source in those sectors.
The source quality of the
Etel shale is questionable
in the southern Zallah and
Tumayam troughs, where it
exceeds 500 ft in a limited
area only.

Net shale isopach map of the Etel Formation (Upper Cretaceous), Sirt Basin. 32
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31200
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— C.l. = 500 ft wmcmc REE&cgED PRE-UPPER

Net sand isopach map of the Nubian Formation (Lower
Cretaceous), Sirt Basin. Areas where the Nubian is absent
because of erosion or nondeposition are indicated.

A third source is the Lower
Cretaceous middle shale
member of the Nubian
Formation. Nubian
lacustrine to lagoonal shale
has been identified in the
Hameimat trough and the
adjoining Faregh and Messlah
areas, where thicknesses vary
from O to 1000 ft and average
TOC is approximately 3%. It
Is most likely a minor source
in the southern part of the
Ajdabiya trough. In the
Maradah graben, based on
only two wells, the Nubian
middle variegated shale
member attains thick-nesses
ranging from 200 to 400 ft.
This shale sequence was
deposited in a partially anoxic,
marginal-marine environment.
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Structure map on the top Nubian Formation, Sirt Basin.

It may have contributed
some hydrocarbon to
surrounding areas. The
contribution of variable
quantities of oil from as many
as four source units (shale or
shale and carbonate) at
different times of expulsion
(during periods from early
Oligocene to early Pliocene)
has yielded several distinct
crude oils in different areas.
More rock-oil correlation
analyses and related studies
are needed for more
accurate determinations of
regional rock-oil timing
associations.

34
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Approximate location of the Paleocene Upper Sabil carbonate
shelf edge, Ajdabiya trough—a zone of potential reef and shoal
development. Shelf slope pinnacle reef oil fields are shown.

Possible attractive
secondary targets are
Paleocene lower and
upper Sabil shoal and
reef limestones. Upper
Sabil shelf-edge deposition
was not controlled by rift
phase faulting, and the
shelf extended across the
southern part of the
Ajdabiya trough . This
potential reservoir is at
relatively shallow depths
and consequently has been
the subject of exploration
programs for some time.
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Fig. 10, Pre-dnll seismic inversion interpretation for Upper Paleocene seismic anomaly and inversion colour

scheme.
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Fig, 12. Well correlation across southern Agedabia Trough incorporating results of Well X, (Compare with pre-
drill interpretation in Fig, 7b.)
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Fig. 14 Post-well seismic inversion interpretation. Inset show details of Harash Formation cycles A-E. (Compare
with pre-drill interpretation in Fig. 10.)
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Fig. 10, Pre-dnll seismic inversion interpretation for Upper Paleocene seismic anomaly and inversion colour
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Fig, 12. Well correlation across southern Agedabia Trough incorporating results of Well X, (Compare with pre-
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Fig. 14 Post-well seismic inversion interpretation. Inset show details of Harash Formation cycles A-E. (Compare

with pre~drill interpretation in Fig. 10.)
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Isopach map of
the Beda
Formation (lower
Paleocene),
showing
distribution of
barrier shoal
carbonate facies
of the Thalith,
lower Beda, and
upper Beda
members, south
Zallah trough—
Tumayam trough.
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Traps.—Trap types for Nubian reservoirs are
horsts, tilted fault blocks, updip unconformity
truncations, and updip terminations against
basement or Cambrian-Ordovician quartzite.
Sabil traps are usually drape anticlines over
buildups with lateral permeability barriers.

Tvnbl fIoBYyLWEK ANS HYBUNCKUX
KONJIEKTOPOB - 3TO rOPCTbl, HAKIMOHHbIE
Groku No pasnomam, Hecorfacus no
BOCXOSALLMM U Cpe3aeMbiM Bblfiexalnmm
obpasoBaHUsMU NacTam OTIIOXKEHUN
dyHOaMeHTa unm KBapumToB KeMbpus-
opaosuka. Jlosywkun oopmauyum Cabun
0ObI4YHO NpencTaBnsalT coOboM aHTUKINHANK
HaZ p1oBLIMM NOCTPOMKaMun ¢ Bapbepamm
BGokoBOM NPOHNLLAEMOCTW.

http://www.searchanddiscovery.com/docu ments/‘llf]fsk/
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Seals.—Etel shale and anhydrite at
the Sirt unconformity provide an
effective seal for the Nubian
sandstone throughout most of the
area. Locally, a thin Bahi (Maragh)
sandstone or Lidam dolomite
segquence may directly overlie the
Nubian, in which case the Nubian
lacks a seal. Sheterat and Kheir
shales provide excellent seals for
lower and upper Sabil carbonates,
respectively.

http://www.searchanddiscovery.com/docu ments/‘llésk/
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Timing and migration.—In the southern part of
the Ajdabiya trough, the peak oil-expulsion
stage occurred approximately from the late
Eocene to the late Pliocene from source beds of
the Rachmat and Sirt Formations . This stage
occurred generally at depths below 11,000 ft.
Because the latest significant structural and
stratigraphic trap development was late
Paleocene, drainage timing was ideal. The main
source rocks (Sirt shale and Rachmat shale) are
stratigraphically separated from the Nubian.
Therefore, secondary migration would have
been via faults or faults in combination with the
Sirt unconformity. Migration from Etel source
beds would have been accomplished by lateral
drainage via the Sirt unconformity to underlying
Nubian sands. Oil from Sirt source beds
reached Sabil reservoirs via vertical migration
along faults and fractures.

46
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East-west cross section in central Sirt Basin showing the oil.
Migration through faults from eastern Maradah Trough to Paleocene carbonate rocks

on Az Zahrah - Al Hufrah platform.
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Fig. 2. Cross-section A-Alis a south to north oriented schematic interpretation drawn across the Sirt Embayment. It shows the progradational character of Cenozoic strata along the
Sirt margin and a hypothetical wedge of halite associated with the Messinian section. The existence of the salt wedge was postulated to explain the loss of seismic reflections below
the top Messinian unconformity. A wedge of salt, as shown, would be unstable and should show significant deformation. 49



Jebel

Al Akhdar Cyrenaica

HMekyusa 5. Cmpamuzpagpusa, HI'b u negpmanvie cucmemot /lueuu
Al Kufrah

Southeastern Sirt troughs

Jebel
Uweainat

Basin

Fig. 7. Schematic geologeal cross-section along eastern Libya, after Guiraud and Bosworth (1999). Vertical exaggeration x 20. (1) Pan-African basement;
(2) Early Paleozoic; (3) Late Paleozoic; (4) undifferentiated Mesozoic; (5) Trnassic; (6) Jurassic; (7) Cretaceous; (8) Cenozoic.
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Legend: AG, Abu Gharadig; B, Bioko; CAFZ, Central African Fault Zone; Cyr, Cyrenaica; E, Eratosthenes Seamount; JP,

Jos Plateau: P, Principe: Pag, Pagalu; S, Salamat:

T, Sdomé: Te, Termit.

North eastern Libya (referred to as
Cyrenaica) is located on the southern
margin of Mediterranean Sea and on the

| northern margin of the African plate. It is

divided into two distinctive tectonic

1 provinces.

These are the stable Cyrenaica platform
to the south and Al Jabal Al Akhdar uplift
to the north. The upper Cretaceous and
Tertiary rocks of Cyrenaica contain
several potential reservoir and seal rocks.
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J.C. Fiduk / Marine and Petroleum Geology 26 (2009) 15131527
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Tectonics and structural elements map for Libya and surrounding offshore areas. Structural highs and lows within the Pelagian Shelf, Sirt Basin, and Sirt Embayment are
shown by lighter or darker shades respectively of the same color. Structures in subbasins of the Cyrenaica region have not been so designated and are shaded brown.
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North-South section of Cyrenaica.

[ —  — Hassan S. Hassan (2009)
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Cyrenaica basin

AGE EAST SIRTE CYRENAICA MAJOR | SOURCE ROCK
Ma STRAY. BASIN ~ PLATFORM | RES |  OILFIELD TECTONIC EVENT
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0 |__PLES, | UNDIFF. i
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RUP. A : @® | enwo
ogt| PEAAROLAN @ | ane 1 -
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2 50 8 1 /
w >
| veres| SR < @ | wmsar
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Z| THAN, | FMS. X
60 § . > I 1 \
v |
3| oan, B0 steL TS | @ | Arwcies ‘
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AVAVAVAVAVAVA (L CRED <EOLOW
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2 'SIRTE SH. J
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Some TAGRIFET /
& ’ X AUGILA-
S 1 @ | NiFooRa
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& cow sl
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@ | Ama CALEDONIAN
© | Avsua
> NAFOORA PAN AFRICAN

(FORMATION OF N. AFRICAN CONTINENT) |

http://mww.hulinks.co.jp/corporate/

Maragh (clastic) Lidam (carbonate), Sirt- Qasr Al
Ahrar, Cyrenaic.

MMa Period Epoch Age Lithology Sirt and Cyrenaica Formation Terminology
o - Pleistosans i Dune Sands
¥ Pliocene Al Hishah , Sirt; Qarat Weddah Formation, Cyrenaica.
5 —_
] Sahabi Formation, Sirtt

10— 2 Al Khums, Sirt; absent in Cyrenaica.

i Miocens
. Maradah Formation, Sirt; Al Faydiyah and Ar
- Rajmah, Cyrenaica

20 —;

25 W Diba, Sint; Al Abrag Formation, Cyrenaica.

B Cligocene

30 —
= Arida, Sirt; [ Al Bayda Formation, Cyrenaica.

35 Awjilah (Augila) Formation: {Rashda Member oil
. productive, Sirt:. Darnah and Apollonia formations,
i Cyrenaica.

40 —

. Jalu (Gialo) Formation: massive shelly, sandy and

45 ) chalky limestone, oil reservoir, Sirt; Al Uwayliah,
— Cyrenaica..

7] [

50 — e o
] Al Jir (Gir) Formation include three members:
= Facha, Hun and Mesdar.

= = ol = Khayir {Kheir} Formation, shale and micritic limestone.

5 Thanetian | = ot Harash Formation ishale and carbonate sequence) s
7 _ Zakan Formation (thick carbonate sequence, age equivalent /

60 — - o Upper Sabil
-l |Paleocene Fhaliah Farmation (2haly urit with mishbe fmesions, 352
— G jvalent Shetreat.

— Al da Formation ivalent Lowsr Sabil.
=] Al Hagfah [dark grey, age equivalent Dayfah, Upper Sata and

65 —; Lowsr Sabil
N Kalash Formation (micritic to chalky limestans)

70 —

75— Sirt Formation {carbonaceous and calcareous
=] dark brown, waxy shales. Principal oil source
=] rocks, Sirt; Al Majahir, Cyrenaica.

80 —;
=] Upper

B85 —4§ Rachmat (dark grey shales with interbeds of
] dolomite and limestonef Tagrifat Formation
— {carbonate), Sirt; absent in Cyrenaica.

90 — Etel (thin bedded dolomite, anhydrites, shales,
=i siltstone, Sirt; Al Baniya, Cyrenaica. %

93 —]

100
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{0 | Hydrocarbon source

Ol | Reservoir rocks

Hassan S. Hassan (2009)
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Stratigraphic section of Offshore
NW Libya.

Contains the El Bouri oil field is the largest
giant oil field discovered (1976) so far in the
Mediterranean Sea in Lower Eocene Jdeir
Formation. The trapping styles in the basin are
mainly stratigraphic buildup and minor faulted
structures.

Tunisia

Algeri |
Libya \ﬁ

Egypt

S

Niger

Chad Hassan S. Hassan (2009)
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Stratigraphic correlation chart of
formations and generalized
lithologies of northwest offshore
Libya and south offshore Tunisia.
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Structure map of the top Cretaceous, Tripolitania Basin, showing approximate zones of present-day peadgoll
generation of the Fahdene-Sidi Kralif and Bahloul source rocks.
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Diagrammatic north-south and west-east structural cross section of the Tripolitania Basin
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Petroleum system event
charts of the Berkine—lllizi
area slightly modified
from Klett, (2000a,b). A:
[llizi basin; B: Berkine—
Ghadames basin.
Formation name
abbreviations

are: A,B, Lower
Carboniferous
Sandstones; AZ, Argiles
d’Azzel; D, D Sandstone
(Early Carboniferous); EA,
El Atchane; EG, El Gassi;
F2, F3, F4—F6, Devonian
sandstone members (F6
also Late Silurian); FS,
Frasnian Shales (includes
Frasnian Hot Shale); HM,
Hamra Quartzite; HL,
Hassi Leila; MK, M’Kratta
Mb; OK, Ouan Kasa; OU
Oued Saret or Ouargla
Fm; RKF,

Rhourde El Khrouf
(Mrareq); SA, Silurien
Argileux (Tanezzuft eq;
includes Silurian Hot
Shale); TAG, Triassic
Argilo—Greseux; SU,
Saliferous Units; UIV: Unit
V.
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Sarir Field

C.J. LEWIS
Consultant
Houston, Texas U.S.A.

FIELD CLASSIFICATION

BASIN: Sirte RESERVOIR AGE: Cretaceous
BASIN TYPE: Cratonic Sag on Earlier Rifted PETROLEUM TYPE: Oil
Basin TRAP TYPE: Horst Block
RESERVOIR ROCK TYPE: Sandstone
RESERVOIR ENVIRONMENT OF
DEPOSITION: Deltaic
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The Palaeozoic petroleum systems of North Africa contain five large
giant ( > 1 billion barrels of oil equivalent) and 24 giant ( > 250
million barrels of oil equivalent) oil and gas fields with total
recoverable reserves discovered to date of more than 46 billion
barrels of oil equivalent.

The regionally extensive Lower Silurian Tanezzuft Formation is the
origin of 80-90% of Palaeozoic sourced hydrocarbons, with a further
10% from the Upper Devonian Frasnian shales, charging a number
of intra-Palaeozoic and basal Triassic reservoirs. Triassic fluvial
sands are the most important of these, hosting just over half of the
total reserves, while Cambro-Ordovician and Lower Devonian F6
sandstone reservoirs are the second and third most significant,
respectively.
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Cambro—Ordovician isopach defining major depocentres and regional highs.
Note that the usually called Illizi basin extending throughout southern Algeria
is actually a well identified depocentre only towards the SW of the studied
area. It continues to the north into the western extension of the Berkine basin
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Fig. 7 Silurian sopach map, Note the thinning marking the Aharsand Tihemboka highs. The interval is abxent in the Hass Messaoud area due to Hercynian erosion. Thickness map
based on well data, except in central Berkine-Ghadames Basin, where it was estimared from seismic dats (dashed cnmtours)

Silurian isopach map. Note the thinning marking the Ahara and Tihemboka highs. The interval is absent
in the Hassi Messaoud area due to Hercynian erosion. Thickness map based on well data, except in
central Berkine-Ghadames Basin, where it was estimated from seismic data (dashed countours)
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Facies maps of selected
intervals of Cambro—
Ordovician (pre-Ashgillian)
sequences. Note the effect of
erosion at various major
unconformities on the
preservation of the Early
Palaeozoic series, especially
on the Ahara high. The outline
of this regional high and its
timing of formation (Late
Tremadocian—Arenigian) are
evidenced by the trend of
Arenigian erosion, and facies
patterns of the transgressive
Mid Arenigian sequence. The
Ashgillian erosion pattern is
linked to glacial scouring
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Typical ramp-style depositional sequence architecture of Mid Ordovician interval.
Formations are clearly time-transgressive at the regional scale
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Isochore map of Ashgillian glacial
deposits (Unit IV Fm). This map is based
on well data and clearly shows regional
N-S oriented thickness anomalies that
correspond to glacial valley fills. More
detailed mapping reveals additional
smaller valleys and scours not displayed
by this map. Sparse data on western
portion of map precludes mapping

of valleys.
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TUNISIA

Silurian source rock compilation map.

- Maturity from (Malla, Khatir and Yahi,
1998). Thickness map refers to gross
Silurian shales (not only Silurian Hot
Shales). Note the control of the

s- structurally subtle Ahara high on source
rock maturity. Dry-gas areas in the
Berkine basin may have generated oil
before the Hercynian Orogeny
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Lower Palaeozoic stratal pattern in the Illizi area. Line drawing based on seismic line flattened at Llandoverian
MFS (Silurian Hot Shale) to enhance the stratal pattern of the Ordovician and Silurian. The Mid—Late
Ordovician interval is wedge shaped as it gradually thins over the Ahara high. It is characterised by a marked
onlap over the top-basement unconformity, and an overall parallel stratal pattern. The Silurian section is a
prograding wedge with a sigmoidal stratal pattern. During most of the Silurian the Ahara high remained a
flooded sea-bottom feature, and had a minor effect in sedimentation. Note the top-lap and truncation termination
patterns at the Base Devonian Unconformity



Well-log cross section of the Berkine basin (datum Late Carnian MFS). Note the lateral relationship between Triassic volcanics and TAGI
fluvial deposits. Sand-rich TAGI deposits in Berkine Fairway are most probably largely composed of re-deposited shortly transported sands,
sourced from subcropping Devonian sandstones. Frasnian—Triassic petroleum system works by direct charge of Triassic reservoirs by
subcropping Frasnian shales as well as by vertical migration along normal faults. 1, ORD-2 MFS (Llandeilo); 2, Ashgillian Unc; 3, Sil-1 MFS
(Llandoverian); 4, Base Devonian Unc; 5, Frasnian MFS; 6, Strunian Unc; 7, Visean MFS; 8, Hercynian Unc; 9, Carnian MFS; 10, Norian
Unc; 11, Lias-2 Unc; 12, ‘B’ Horizon (Sinemurian MFS).
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Lower Devonian isopach map. Early
Devonian deposition was highly
influenced by the Ahara high especially
during the Late Early Devonian as
shown by the pinch-out trend

of F3 sands in the Alrar—EIl Wafa area.
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' __:_:_:. N — ";‘-f--, Hercynian subcrop map of the Berkine—Illizi

R r e e Pt ity e = area. Note the different scales of Hercynian

JEpERMGUEL - =7 . »| deformation expressed by regional highs and

o | lows, and smaller-scale folds and faults. Intense
| deformation is concentrated along the Amguid—El
“|» Biod fault trend, which acted as a mild intraplate
strike-slip mobile belt throughout the
Phanerozoic. Other minor, although locally
A important strike-slip faults also developed or
A Sl Al /. A |, reactivated in the Illizi area, such as the Fadnoun
si00 1AL} A _ and Garet—Tesselit faults. In addition, this map

\ . . - -
e \\“;;‘:;f.';;'ﬂ\ displays the major Palaeozoic unconformities of
‘ ~| Arenigian, Ashgillian, and Late Silurian—Early

| Devonian age. 1, Cambrian (Hassi Leila Fm); 2,
LRGEND Tremadocian (El Gassi Fm); 3, Arenigian (Hamra
° Fm); 4, Arenigian—Llanvirnian (Ouargla Fm); 5,
" Llandeilian—Caradocian (Azzel and Oued Saret
| Fm); 6, Ashgillian (Unit 1V); 7, Lower Silurian
(‘Argiles a’ Graptolites’—Tanezzuft Fm); 8, Upper
| Silurian (F6 Fm); 9, Lower—Mid Devonian; 10,
Upper Devonian (Frasnian Hot Shale); 11, Upper
- ||» Devonian; 12, Lower Carboniferous; 13, Mid and
Upper Carboniferous
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Silurian Radioactive Shales (Hassi Messaoud High)
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ISOPACH MAP OF SILURIAN RADIOACTIVE SHALES
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Fig. Schematic structural cross-section across the Oued Mya and lllizi basins, Algerian Sahara ;
R. Guiraud et al. / Journal of African Earth Sciences 43 (2005) 83-143
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Lithostratigraphic units: 1, Hoggar-
type polyphase metamorphic
basement; 2, Hassi Leila Fm; 3,
“Argiles d’El Gassi” Fm; 4, “Gre’ s
d’El Atchane” Fm; 5, “Hamra
Quartzites” Fm; 6, “Gre” s
d’Ouargla” Fm; 7, “Argiles
d’Azzel” Fm; 8, “Gre’ s d’Oued
Saret” Fm; 9, “Gre” s de Ramade
(Unit IV)” Fm; 10, “Argiles
Microconglomeratiques (Unit
IV)”Fm; 11, “Dalle de M’Kratta
(Unit IV)” Fm; 12, Silurian Hot
Shale or Tanezzuft Fm; 13, “Argiles
a’ Graptolites” Fm; 14-18,
“Silurien Argilo-greseux” Fm; or
14-19, F6 Fm subdivided into
members: 14, M1; 15, M2; 16, A;
17, B1; 18, B2; 19, Devonain F6 Fm
or C1.
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Fig. Schematic geological cross-section across the Hamra—Ghadamis Basin of northwestern Libya
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The intracratonic Ghadamis Basin located on the western Libya, southern Tunisia and eastern
Algeria. May have oil and gas sourced by Middle-Upper Devonian and Basal Silurian hot shales.
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Fig . Schematic geological map of Northern Africa, Cenlral Africa and Arama
Legend: AG, Abu Gharamg B, Bioko; CAFZ, Central African Fault Zone; Cyr, Cyrenaica; E, Eratosthenes Seamount; JP,
osPlataau B Pnncupe Pag, Pagalu; S, Salamat T, Sdome; Te, Termit.
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Summary Sheet
Contract Area 113 Blocks 3 and 4

Basin —Murzuq Basin

Open Surface area -4,272 sq km.

Drilled Wells -B1-NC151

Potential Reservoirs | -Ordovician (Memouniat and Houaz formations).
—Carboniferous Sandstone (Marar)
—Devonian sandstones (A. Ounien "A Mbr.", Tahara)

Source Rocks —~Tanezzuft shale.

—Devonian shale "Radioactive unit”.
Seals —Melaz Chogran

~Tanezzuft shale

—A. Ounien

—Marar shaly intervals

Play Concepts —Buried Hills (Ordovician)
—Fault associated closures.

Acquired Seismic -2400 Km 2D

Production facilities | —Al Wafa Field facilities within 200 km to the Northwest
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North-south cross section of Murzug Basin ~ Hassan S. Hassan (2009)

Large intracratonic Paleozoic basin, straddling the boundaries of Algeria, Niger and Chad. The Basin is

filled with sediment ranging in age between Cambrian to Quaternary, with maximum total thickness of
more than 3000 meter in the central part. .The potential reservoirs in Muruzg Basin are mainly siliciclastics

that include the Memouniat, Hawaz. Acacus and Tadrart Formations.
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Figure 2. 3D seismic line cross-cutting a SSE-NNW trending palaeovalley complex up
to approximately 1000ft thick in the Murzuq Basin (SW Libya)

http://www.aapg.org/europe/newsletters/2008/03mar
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Figure 3. Palaeovalleys in outcrop; geological map of the Tamadjert area (SE Algeria) showing
several major palaeovailey complexes up to zokm wide (palaeovaliey fiil in light green colour)
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Figure 6. Panoramic view along the axis of a major palaeovalley (>400m deep) cut into the Middle Ordovician In Tahouite Formation at Iherir, SE Algeria
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Figure 8. Simplified cross-sections and models summarising the key architectural elements of the Upper
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GIS Technology Used in Exploration Geoscience—
Exploration Potential in the Libyan Murzuq Basin

Fugro Robertson Limited

Trap risk is based on the presence/absence
of the Upper Ordovician Memouniat
oo Formation.
Sealquality risk is based on the
presence/absence of the Silurian e A | | Legend|
Tanezzuft Formation. AN AL

- o0 o0 0 ©
O © ™ N ©

Reservoir environmental risk is facies based.

: Reservoir diagnosis risk is burial based.

http://www.esri.com/mapmuseum/mapbook_gallery/volume21/petroleum3.htmi
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D.P Le Heron et al. / Earth-Science Reviews 93 (2009) 47

Algiers

Hoggar|
Shield
/
<
> G .7 ¢
i \9, g
-
ty-
$
/
."
lullemeden
Basin
Phanerozoic Panafrican | Lower Cretaceous- “1
m Sedimentary (Neoproterozoic) Palagozoic - Tertiary tectonic 3
Basins crustal lineaments outcrop elements
Occurrences of reported glaciogenic deposits:
Neoproterozoic Hir (Late O ) Silurian Carboniferous-Permian
1. Moussine-Pouchkine 5. Leather et al. (2002) | 7. Ghienne & Deynoux (1998) 11. Ghienne et al. (2003) 16, Denis et al. (2007) | 18. Semtner and Klitzsch (1994) 19, Klitzsch (1983) 24. Osterioff et al. (2004)
& Bertrand-Sarfali (1997) 6. Rieu et al. (2007) 8 .Ghienne (2003) 12. Le Heron et al. (2004)  16. Clark-Lowes (2005) 20. Klitzsch (1990) 25, Levell et al. (1988)
2. Shields et al. (2007a) 9. Le Heron (2007) 13. Le Heron et al. (2005)  17. Turner et al. (2005) 21.Braakman et al. (1982)  26. Angiolini et al. (2003)
3. Shields et al. (2007b) 10. Le Heron et al. (2007) 14. Le Heron et al, (2006) 22. Al Belushi et al. (1996) 27. Senalp and Al-Dualji (1995)
4. Kilner et al. (2005) 23. Kruck and Thiele (1983)  28. Melvin and Spragg (2006)

Map of the North Africa and Middle East regions showing the location of previous studies of glacially-related deposits of Neoproterozoic and Phanerozoic age across the region, and the occurrence of major oil and gas fields where
glacially-related deposits are of main interest.

With the exception of Oman, and locally Egypt, which were tectonically active both during the
Neoproterozoic and Early Palaeozoic all glaciations took place along an essentially stable passive
continental margin. During the Neoproterozoic, two glaciations are recognised, referred to as older and
younger Cryogenian glaciations respectively. Both of these Cryogenian events are preserved in Oman;
only the younger Cryogenian has been reported in North Africa in Mauritania and Mali at the flanks of
the Taoudenni Basin.
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The process of initial deglaciation in younger Cryogenian glaciations resulted in incision, at least locally producing large-
bedrock palaeovalleys in Oman, and the deposition of glacial diamictites, gravels, sandstones and mudstones. As deglaciation
progressed “cap carbonates” were deposited, passing vertically into shale with evidence for deposition in an anoxic
environment. Hence, younger Cryogenian deglaciation may be associated with hydrocarbon source rock deposits
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Summary model of glacial depositional D.P. Le Heron et al. / Earth-Science Reviews 93 (2009) 47

environments and processes )
Subglacial

tunnel vall
i Jexuusn 6. Cexeenuuu naneo3osn
HI'b Jlusuu

Inter-ice stream
area (reduced
erosion

N
\\\\\\ \\\
N
o lce stream "~
\(marine \\:‘\
teqnlna ngr. .
\ \‘\ L\ Jos shets

\

\
\

Margin of
\ . cross-shelf
0 "‘i"’ trough

outwash fan
(trough-mouth
fan)

' - (proglacial
Rain-out g Slope instability ~ deformation)
diamictites in areas of high

Subglacial
deformation . 4 Till
Glac!ogenic Subglacial
debris ows ' deformation
& turbidity Crosscutting
currents Subaqueous _ tunnel valley
Push moraines fills

proglacial

sedimentation Glacioterrestrial
Glaciomarine rates (ice-contact depositional
depositional delta) system
system

Summary model for the generation of glacially-related deposits at both marine terminating (i.e. tidewater) and terrestrial ice margins.
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Hirnantian (Late Ordovician) glaciation was
short lived (>0.5 Myr) and affected
intracratonic basins of Mauritania, Morocco,
Algeria, Libya, Egypt and Saudi Arabia.
The organisation of the glacial sedimentary

Glaciomarine record Is considered to be controlled at the

basin-scale by the location of fast-flowing ice
streams active during glacial maxima, and by
the processes of meltwater release during
glacial recession. In these latter phases,
subglacial tunnel valley networks were cut at
or near the ice margin.

These tunnel valleys were filled in two main
phases. The initial phase was characterised by
debris flow release, whereas during later phases of
ice retreat a range of glaciofluvial, shallow
glaciomarine to shelf deposits were laid down,
depending on the water depth at the ice front.
Production of linear accumulations of sediment,
parallel to the ice front, also occurred between
tunnel valleys at the grounding line. In Arabia, the
geometry of these features may have been
influenced by local tectonic uplift. As glaciogenic
reservoirs, Hirnantian deposits are already of great
economic significance across central North Africa.
Therefore, an appreciation of the processes ofice
sheet growth and decay provides significant
insights into the controls on large-scale
heterogeneities within these sediments, and in
analogue deposits produced by glaciations of
different ages.
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Glacial and post-glacial Neoproterozoic sedimentary rocks in the Taoudeni Basin, NW Africa. A: Fine-grained, laminated sandstone deformed by the impact of dropstones

falling onto the sediment surface. B: Irregular contact between conglomeratic and coarse-grained laminated sandstone bed. C: The glacial through pnslgh('ial se(linwnleu'_v succession

in western Mauritania. The photograph shows the vertical transition from tillites of the Jbéliat Group (Ti), passing upsection through two cap dolos tone intervals (D1 and D2) with

purple shale (S) sandwiched in between. The glacial —postglacial succession in then transgressively overlain by shales of the Teniagori Group (Tn). D: Brecciated facies of the cap
dolostone deposits.
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Hiirnanitia n glaci ation aoross Morth Africa. Mo the dramatic difference in fll styles between neighbouring pal seovalleys 2-4 Redrawn and slightly modified afer Rieu et al. {2008).
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Conceptual Model for Neoproterozoic post-glacial
source rock deposition, Taoudenni Basin, Mauritania

Topographically elevated Organic-rich black
areas (glacial palaeohighs) shales eventually onlap
“cap carbonates” as

—rt) post-glacia transgression

\ x continues

Cap cgrbqnate Black-shale deposited in deeper
deposited in shallow- water environments in post-
water close to exposed glacial transgressive regime

and eroding land masses?
Conceptual model illustrating the possible relationship between post-glacial topography, facies tracts, and black shale accumulation for Cryoge

MInTm rlnnlnn;nﬁnnc
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Fig. 13 Himantian tunnel valleys at outcrop and on seismic reflection data. A: Diamictite/sand-on-sand incision in Iherir, Tassili N'Ajjer, Algeria. B: Sand-on-muddy sand and mudrock
incision, central Anti-Atlas, Morocco. C: Well differentialed sand and mud palaeovalleyfill, cul info a dominantly muddy succession on the westem Gargaf Arch, Libya. D: Tunnel valiey
incision imaged on 2D seismic data from the northern part of the Murzugq Basin, Libya. E: Correlative tunnel valley incision imaged on 2D seismic data in The Rub al Khali Basin,

Central Saudi Arabia : "
D.P Le Heron et al, / Earth-Science Reviews 93 (2009) 47 76
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[_] Hirnantian palaeovalleys

Arabian Shield
[] Precambrian basement | ~

Distribution of Upper Ordovician tunnel valleys around the flanks of the Arabian Shield . Location of Jordanian palaeovalleys:
D.P. Le Heron et al. / Earth-Science Reviews 93 (2009) 47 76
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outcrop.

Letters a-e correspond to line sourced, large meltwater channel
systems deriving from the following sources: a, Gargaf Arch
(Ghienne et al. 2003); b, subsurface Murzuq Basin (Smart,
2000); c, subsurface Tiguentourine Field (Hirst et al. 2002); d,
Tassili N'Ajjers outcrop (Beuf et al. 1971); e, Anti-Atlas,

RIS N Ched
el 7 backfilled with Silurian shale (Destombes ef al. 1985).

Configuration of the Hirnantian ice sheet of North Africa. A: Large scale flow heterogeneities include palago-ice stream pathways, associated with largest-scale valley systems

(cross-shelf troughs), some N100 km width and almost 1000 km length are comparable in scale to the modem Lambert Glacier in eastem Antarctica. The ice streams were aclive as

the ice sheet advanced northward to its ice maximum position, during which time the cross-shelf troughs were excavated beneath them. B: During ice sheet retreal, release of

Meltwater at ice sheet grounding lines produced tunnel valleys, each individually oriented approximately N-S, clustered into E-Woriented belts. The recognition of several such belts

is good evidence for stepwise retreat of the ice sheet toward the south. A similar model may also apply for the lesser studied Arabian Peninsula
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A Hirnantian: LST modulated by glacial-interglacial high frequency cycles. Deposition of glaciogenic reservoirs.

Glacially sculpted topography Palaeo-ice stream fairway
(palaeo-ice stream fairways, (~50 km wide x 300 km Retreating
underfilled tunnel valleys, long; hundreds m deep) ;
glaciotectonic features, Bt ice sheet
+/- isostatic rebound relief) i \ & P B .
""" MRRENO=ca ' Tunnel valley fairway s 7 :
p——— (PFolmuide 0 ony: (several km along Strike
B— Ice maximum 100 m deep) triax <50 hgh)
B Rhuddanian: Early TST, deposition of hot shales
initial
N°"3ml‘i’n‘;‘“°" transgression - éfrzm::g
--sealevel--------- e — - - Ty
: )
/ “Hot shales” in
p— underfilled glacial
- et palaeovalleys ) 5%
C Post-Rhuddanian: TST, deposition of organically leaner shales Continuing sea level-rise leads to

deposition of shales with lower
organic content

D.P. Le Heron et al. / Earth-Science Reviews 93 (2009) 47 76
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Anciemt Landmass '
Modern Landmass ¢

Subduction Zona (trianges point in the
direction of subduction) g:» /

et

Sea Floor Spreading Ridge JL

Evidence for Carboniferous—Permian glaciation is tentative in the eastern Sahara (SW Egypt) but well
established on the Arabian Peninsula in Oman and more recently in Saudi Arabia. Pennsylvanian—
Sakmarian times saw repeated glaciation—deglaciation cycles affecting the region, over a time frame of

about 20 Mvr.
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Modern Landmass (2

Subduction Zone {trianges point in the
direction of subduction) %

Sas Flcor Spreading Ridge I\7
v

Repeated phases of deglaciation produced a complex stratigraphy consisting, in part, of structureless
sandstone intervals up to 50 m thick. Some of these sandstone intervals are major hydrocarbon intervals in

the Omani salt basins.
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Onset of deposition
of Al Khlata Formation

Whilst both Cryogenian
\ intervals and the Hirnantian—
Rhuddanian deglaciation
resulted in the deposition of
60° glaciomarine deposits,
Carboniferous—Permian
deglaciation likely occurred
within a lacustrine setting.
Hence, compared to shales of
other glacial epochs, the

Ve \ ‘ source rock potential of
2, . - B -
% ,\ 1 Carbor_uferous !Der_mlan
n o, deglacial deposits is
cgenasls minimal.

D.P. Le Heron et al. / Earth-Science Reviews 93 (2009) 47 76
n Ice cover and extent O 6
" of glaciogenic deposits \ Subduction zone \/  Volcanic margin 3EPHAA OOCNMAHOGKA

B vere [ wormarie

Palaeogeography of Gondvana during the Pennsylvanian. The initiation of Late Palaeozoic ice cover was broadly time fransgressive, passing from modem day west (South
America) to east (Australia) (  Note thatice cover became established at mid palaeo-atitudes in Oman; ice sheets were absent further westin North Africa probably as a
result of this latter area occupying low palaeo-latitudes and/or subdued relief,
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Schematic section, north-south Wadi Malik

(Abu Ras Plateau)
Southwestern edge of Dahkla Basin

Mesozoic
(probably
Cretaceous)

Devonian
to
Carboniferous

Sketch of field relations between stratigraphic units containing evidence for putative Carboniferous glaciation in the Abu Ras Plateau of SW Egypt, adjacent to the Libyan

border at Jabal Azbah.
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Glacially-related erosion features and ceposits of the Al Khiata Formation at s type section in the Hugf of Oman, A: Striated pavemeni cut into fimestones of the Khufai
Formaticn (Neaproterczoic age) 8. Detall of Ihe striated pavement. Note the evidence for two sets of siriae in B, probably recording two ceparate phases of ice overrding in this
locality. C: Clast-rich diamiciites (geckegist for scale) c.mclry overlying the striated pavement and Irmcakxd by glaciotluvial cross-bedded sandstones. D Granite boulder within a
diamicbie in the Al Khiata Formation. E: Dropstone-bearing as ne varve deposits, F: Recumbant foking in the Al Knlata Formation ata

metre-scala. atiributable to sither subgiacial deformation or graviaticnal nslam!xty Ie q. slope falure). G Detall of ircuah cross-bedding In glaciofuwvial sandstones.
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The intracratonic sag of Al Kufrah Basin is oriented northeast-southwest and located in south
eastern Libya, it is the third largest Libyan sedimentary basin of about 400,000 km and has
structural elements of varying ages and trends. No commercial discovery has been made to
this date but hopes remain high and Libya has seen the entry of several American companies
with an interest in the Al Kufrah Basin over the past two years

North-south cross section of Al Kufra Basin  uy
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Age Forimatlon Events in  |Hydrocarbon system
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As part of a potential
petroleum system
sourced and sealed by
Silurian shales, Late
Ordovician glacially-
related deposits have
already proven to have
been a major
hydrocarbon reservoir
across western Libya in
the northern Murzuq
Basin (e.g. El
Feel/Elephant Field) and
in eastern Algeria (e.g.
the Tiguentourine/In
Amenas fields).
Therefore, using the
central Saharan basins as
an analogue, these
“glaciogenic reservoirs”
are also expected to be of
major importance in Al

|_|bya Jabal az-ZaImahE
study area !
I
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Chronostratigraphy of Late Ordovician successions across the North Africa platform and their extension
into Al Kufrah Basin. Glacially-related deposits of the Mamuniyat Formation are differentiated for the first
time in Al Kufrah Basin. In both Jabal Azbah and Jabal az-Zalmah, these glacial sediments rest on the
Hawaz Formation
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Formation
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Fig. 5. Y phy of the Ordovi 1 in Jabal az-Zalmah, at the
northern Al Kufrah Basin margin, clear diff iation of the M iyal
F ion from the underlying Hawaz F ion. The stratigraphy was constructed in
 the course of from multiple The is by

desp Incision of up to 100m depth. On the basis of sharp discontinuities, the
Mamuniyat Formation can be intemally divided info three informal stratigraphic units,
~ A sharp contact with the ying F ion (Lower Silurian) is also
observed in the central part of the Jabal az-Zalmah range.
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Morphological expression of the intra-
Mamuniyat unconformity in central Jebel
Azbah. See Fig. 6 for stratigraphic context. A:
General view of the Lower Palaeozoic
stratigraphy of Jabal Azbah showing 1) a well-
developed disconformity at the base of the
Tannezuft Formation and 2) the undulose
nature of the intra-Mamuniyat unconformity a
few metres beneath it. Below this latter
unconformity, the thickly bedded sandstone
facies association is preserved (Fig. 5); above it
occurs the cross-bedded sandstone facies
association. B: Morphology of the intra-
Mamuniyat unconformity shows a series of
positive and negative linear features (i.e. ridges
and grooves) striking NW-SE. C: The relief of
the structures (N1 m) suggests that the ridges
are geological rather than geomorphological
phenomena produced by wind abrasion. D:
Metre-deep groove along the unconformity
showing striations that are strike-parallel to the
trend of the grooves. Note the presence of
convolute bedding beneath the surface. E:
Microfaults, with a normal sense of
displacement and throws of about 15 cm,
traversing a groove on the unconformity
surface. ldentical structures are observed on an
unconformity of broadly comparable age in the
glaciogenic Pakhuis Formation (Late
Ordovician) of the Western Cape Province,
South Africa (Le Heron et al., 2005). Photos in
this figure from logged section 5 on Fig. 6
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The thickly bedded sandstone

= ~~ association of Jabal Azbah is dominated
== 2 by stacked sandstones and breccias,
SN forming continuous successions of up to
60 m thick. These deposits
= dominate the lower part of the
' Mamuniyat Formation of Jabal Azbah,
and can be traced over N150 km from
SW to NE along strike, comprising a
wedge of poorly to thickly bedded
massive or mega-rippled sandstone (A).
B: Thickly bedded, mega-rippled
sandstone facies, interpreted as the
- products of sustained flows, potentially
' under glacial outburst flood
&% conditions. These sandstones are
punctuated at several intervals by
matrix-supported sandy conglomerates
that may show a channelised basal
““ contact (C). D: Typical occurrence of
~— —  the matrix-supported conglomerate with
-~ abundant mud-clasts within a matrix of
- sandstone. E: Current rippled sandstone
-« facies, resting sharply upon a clast-
~__ bearing, thickly bedded

= toparallel laminated sandstone facies.
. Penforscale. F: Flame structures within
cazs s ~ deformed siltstone facies: oblique fabrics
% areliesegang laminae

w -
" Mamuniyat Fm S e



Jexuun 6. Cexgenyuu Facies typical of the cross-bedded

naneoszon HI'b Jlusuu sandstone facies association in
central Jabal Azbah. A: Planar cross-
bedding developed within coarse-
grained sandstone, with granule-
lined

foresets. B: A single set of planar
cross-strata, developed within a
granular conglomerate. These
structures are sandwiched between
laminated, fine- to medium-grained
sandstones.

C: Abundant orthocones, with test
chambers partially disarticulated,
within medium-grained sandstone.
These fauna, along with broken
brachiopod tests within the same
deposit,

are the only examples of body
fossils found by the authors in the
Lower Palaeozoic of Jabal Azbah.
D: A sub-horizontal, manganese-
encrusted tubular burrow within
coarse-grained

sandstone. E: Planolites (surface
trails) at the top of the Mamuniyat
Formation.
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Looking East

Tannezuft Akakus Fm Glacially-related unconformity
Formation _

. T i“i

——— Mamumyat Fm.

g " 'h'.-t\ :o, ( ;?\ e
N5 Nb: Scale for Midground (m)

ST

Palaeotopography on the top surface of the Hawaz Formation in Jabal az-Zalmah, which reaches
at least 100 m of relief. To the right of the photograph, layer-cake Hawaz Formation sandstones,
characterised by sub-horizontal bedding are truncated by an unconformity, upon which deformed
sandstones and siltstones of the Mamuniyat Formation rest to the left of the photograph,
including a soft-sediment striated pavement.
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SW to NE correlation of logged sections of the
Mamuniyat Formation in Jabal az-Zalmah,
constituting a transect ~60 km in length from
(see inset satellite) location for relative
position of sections (see inset satellite image)
for relative position of sections. In a similar
way to the Jabal Azbah correlation, the base of
the Tannezuft Formation provides

the log datum. The colour of the unconformity
surfaces is black where observed and grey
where interpreted between logged sections.
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The green siltstone (prodelta) facies
association.

A: Outcrop character of olive green siltstones:
note their poorly bedded character and
lithological homogeneity.

B: Wellrounded

quartz pebbles belonging to the “pebble train
facies”, in hand specimen.
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?Eocene deposits

sentative facies of the rippled and tabular sandstone (delta mouth bar) facies association in northern Jabal az-
ah. In this region, the Mamuniyat Formation is unconformably overlain by Tertiary conglomerates rather than
)nes of the Tannezuft Formation. A: The main sandstone package, occupying the upper part of a coarsening

rd succession and capped by a soft-sediment striated surface. B: Climbing ripple cross-lamination. C:
adational, rolling grain wave ripples. D: Soft-sediment striated surface, consisting of folded but parallel ridges
rooves on a sandstone surface of probable subglacial origin. . .; croncrocts, Arrpagauonsas ps6s, Monocuarsie



B LOOKING EAST

Akakus Formation in distance

~100 m (foreground)
— — —

C LOOKING NORTH

Large-scale, soft-sediment
deformation structures, interpreted
as the products of glaciotectonic
deformation, in northernmost Jabal
az-Zalmah.A and B: Typical,
anomalous dips for

the region: note, in particular,
vertical bedding at the base of the
section and sub-horizontal
sandstones to the right. An abrupt
contact between vertical and more
shallowly dipping

sandstones is observed, and a fault
contact interpreted. C: Recumbant
folds in the rippled and tabular
sandstone facies association thrust
over the green siltstone facies
association.D:Detail

of the recumbant fold figured in C.
The lower limb detaches into a
thrust below the geologist's feet.
This structure verges to the east,
hence implying a top-to-the east
sense of transport



A: Glacial re-advance:
overall palaeogeographic setting
and palaeo-bathymetry

g 4 Jexuusn 6. Cexeenuuu
A2 naneozon HI'b Jlueuu

S, Basin-scale depositional model for the Mamuniyat
Formation in Al Kufrah Basin. A: Interpreted

oo Bembed oS e = configuration of the ice margin over the basin at its

maximum extent during
the Late Ordovician. B: Gross depositional
environments of the Mamuniyat Formation during
the initial phases of ice sheet retreat, emphasising
the nature of facies linkages between
Jabal Azbah and Jabal az-Zalmah regions. The Jabal
B epiositicral piocsess arid fadies fradhs az-Zalmah deposits indicate shallow water deltaic
2RO Pmde’mmmmf” _— facies (mouth bar and prodelta muds) whereas those
\\"*"" in Jabal Azbah are
o j?o:i interpreted as comparatively deeper water debrites
e and glacioturbidites. Therefore, an ice margin

= :
oistal ] 4 ] m terminating in slightly deeper water is envisaged for
-\ ) K Y ~ = ;,',:;,}f LN Azbah W|_th a marginal marine
how ‘ 4 n ice front in Jabal az-Zalmah. Although no
ceprosndt QR AN PP feremiglee unequivocal tunnel valley networks have been
e \ —t \\ I ———- discovered in our study, those that may be
Subglacial

encountered during hydrocarbon exploration are

Distal

bedforms Tunnel valleys . h . . I
o ol predicted to contain a hybrid of glacioturbidites and

distal delta facies. No vertical scale is implied.




A: Lithostratigraphic interpretation
380 km

>
Jabal Azbah Jabal az-Zalmah

Tannezuft
Formation Unit JD3

Formation

Mamuniyat

Formation

100m

Two contrasting correlation

B: Process-based interpretation frameworks for Late Ordovician
380 km glaciogenic deposits of the Mamuniyat
Formation across Al Kufrah Basin. A:
Jabal Azbah Jabal az-Zalmah Lithostratigraphic correlation. B:
B i Process-based correlation. There are
Emation TR MFS two fundamental differences between

- « IFS

— Gesz the two interpretations. The first is that

in the lithostratigraphic model unit JD1
is restricted to Jabal az-Zalmah and has
no equivalent in Jabal Azbah: in the
process-based interpretation the deltaic
deposits pass laterally (distally) into
glacioturbidites. Hence, under the
process-based interpretation JAL is
considered a temporal, lateral
equivalent of JD1. Secondly, under the
lithostratigraphic interpretation, the
correlation of JA2 with JD2 is
proposed.

Form

Mamuniyat

+GES1 pdditional notes for process-based interpretation:-

GES 1:  Basal unconformity (Glacial Erosion Surface 1)
GES2: Intra-M iyat unconformity (Glacial Erosion

Formation

IFS: Initial Postglacial Flooding Surface
MFS: Maximum Flooding Surface

Whilst this correlation also works
under the process-based model, an
additional important stratigraphic
surface can be proposed, notably a
surface recording initial post-glacial
flooding. Immediately above this
surface, a thin transgressive lag
occurs in Jabal az-Zalmah, whereas in
Jabal Azbah, substantial dilation of
this lag occurs, to correlate with the
fossiliferous tidal bars of the cross-
bedded sandstone facies association.
The colour of the unconformity
surfaces is black where observed to
occur at each basin margin, whereas
the grey colouration implies the
interpreted geometry of the

e unconformities as they are correlated
between the basin margin

100 m
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Buoieoowt

1. Cesepnasa oxkpauna I'onosanwl écecoa ocmaeanacy naccuenoi (06e3 30n cyooyKyuu),
INU300UYUECKU NEPEKPbIEATIACh MOPCKUMU 600AMU 8C1E0CHEUE MOPCKUX MPAHCZPECCUll U3
onuznencawux oxeanos (Ilaneomemuce 6 naneozoe, Temuce u Amnanmuueckom okeane 6

Me30-Kauno3zoe

2. boavwyio ponv ¢ naneozeozpaghuu pecuona uzparom onedenenusn (0okemopuiickue, panme-
(Koneuy opoosuka) u nozonenaneosoiickue (kapoomn), hopmuposaguiue 001UHbL, KOMOPbHLE
3amem 3anOJIHAIUCH 80 8PEMA UHZPECCUIL U MPAHCZPECCUll

3. CnoscHo pacunenennslil pevedh npueooul K hopmuposanuto 3a1u606-3ana0uH ¢
HapyuwleHuem YupKyiayuu 0KeaHuuecKux 600, 6 KOmopuvlx Haxanaueaiucoy oozamoie OB
ocaoku (6 nauane cuaypa - Tanezzuft Fm, “Hot Shales”).

4.B paszpe3ax 6acceiinos uemko evioensaiomca ciaeoyrouwiue mpaxkmeut: LST, TST, HST

5. Cexeenmmuulii ananu3 no3eo0aem KOPPEKmHo 60Cco30amy 2€07102UYEeCKyI0 UCHOPUIO U
CKoppenuposams paszpesvl, @ 3HAYUM U RPAGUIbHO OCYUWLECHIEUMD 6CE NOC1E0YIOuiUe
uUHmMpenpemayuoOHHvle Oeicmeusl.
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Ilhawn:

1. Hepmanwvie cucmemvt HI'b Cegepnoit Agppuxu u lusuu

2. I'eonozus u cexeéenuyuu HI'b Cesepnoit Appuxu u Jlusuu (1llizi basin, Sirt
basin, Cyrenaica basin, Offshore Lybia, south Egypt, Western Desert)

The '%man?émpire:.zsoufh.

at its greatest extent
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The Palaeozoic petroleum systems of North Africa contain five large
giant ( > 1 billion barrels of oil equivalent) and 24 giant ( > 250
million barrels of oil equivalent) oil and gas fields with total
recoverable reserves discovered to date of more than 46 billion
barrels of oil equivalent.

The regionally extensive Lower Silurian Tanezzuft Formation is the
origin of 80-90% of Palaeozoic sourced hydrocarbons, with a further
10% from the Upper Devonian Frasnian shales, charging a number
of intra-Palaeozoic and basal Triassic reservoirs. Triassic fluvial
sands are the most important of these, hosting just over half of the
total reserves, while Cambro-Ordovician and Lower Devonian F6
sandstone reservoirs are the second and third most significant,
respectively.
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Estimated Estimated
Province or Source ra.*.u’{:::::. il re.\'en'r.: ;.r.r.'.' ’/Iekuuﬂ 7’ CeKeeH uuu
me3zo-kauinoszona HI'b /lTueuu

spstem Age of source(s)  enviconmenr  Main reserwoirs (x 10° BBL) (= 10" 5CF)

1. Mesozoic reservoir and source systems

Southern Sirt . Cenomanian Marine [. Early Cret. 4 &b
Turonian 2. Triassice {Barsoum [995)
2. Early Cret. Lacustrine Cambro- G (Parsons et al.
3. Mrassic Ordovician 1983}
Lacustrine 3. Precambrian ; : 12 14 T3 18 20
Central Western 1. Late Cret, Marine 1. Late Cret. 21 (Barsoum 3 e et ot
Sirte 2. Palepcene Maring carbonates 1995}
2. Palengene 14 (Parsons
Cabonaies ef af, 1983)
Abu Gharadig 1. Maddle Jurassic Marine 1. Late Cret, 0.2 15
2. Late Cretaceous
Giulf of Gabés |, Evcene Marine 1. Late Cret, ~1.3 ~|
carbonates 2. Eocene
2. Late Cret. 1. Triassics
carbonates Liassic
4. Early Cret,
Tellian Atlas |. Evcene Marine 1. Eocene =01
2. Late Cret. carhonales
Saharan Atlas 1. Early Cret, Marine [ Early Cret. ~0.1 -
2. Late Cret, carbonates
Rharh 1. Late Cret, Maring <01 <01
Essanuna 1. Mid-Late Jurassic  Manne | Jurassic small simiall
2. Carboniferous 2. Trassic (=01 {c. 0.1
coals
Tarfava 1. Middle Jurassic Marine . Late Jurassic <11 0
carbonates

2. Other North African petroleum sysems with a partial Mesozoie component
Triassic Basin, |. Silurian Marine Triassic il o http://www.narg.org.uk/research/basin/libyamustafanubian/
Alpena 2. Devonian (sub-zalt)



Estimated

reserves, total Age of
(x 10" BRL  Largest generation
equivalent) freld Trap types oilfield filling — Comments References
24 (Barsoum Sanr 1. Fault Blocks Mainly Neogene High Gurmati &
1995) 2, Updip pinchout preservation  Schamel 1988,
11 {Parsons er al system Parsons et al.
1983} 1983
Gras & Thusu
{this volume)
24 (Barsoum Gialo 1, Drape anticlines Paleogene in High Gumati &
19495) 2. Carbonate build-ups  Western Basing,  preservation  Schamel 1983
17 {Parsons Paleogene- system Parsons et al.
el al. 19%3 Mepgene in 1953
Eastern hasins
0.4 Abu 1. Inversion anticlines Tertiary Awab 1984
Gharadig (L. Cret. age) Keeley ef af.
2. Fault Blocks 1990, Bagee &
Keeley 1994
Bouri |, Carbonate build-ups Meogene Zappaterra
2. Carhonate (1995)
2 permeihility Bishiop 1975
pinchout
3, Inversion anticlines
=1 Oued Thrust anticlines Meogene
Gueterini
~.1 Douleb  Inversion anticlines Tertiary Bishop 1973
i Alpine)
<01 |, Thrust anticlines Meogene Morabet ef al,
2. Sand pinchouts (this volume)
<01 Meskala Broughton &
Treppanier 1993
=01 Cap Juby  Carbonate build-up 7 Morabet er al.
ithis volume)
=20 Hassi R'Mel 1. Pinchout traps on Late Jurassic Boudjema 1957

2
3,

arches Paleogene
Inversion anticlimes
Fault blocks

Attar e al. 1993
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Fig. 1. Distribution of reserves within the Mesozoic and Tertiary petroleum provinces of North Africa, (Note the
predominance of the Sirt province of Libya as the largest system sourced and reservoired by Mesozoic strata.) The

Triassic reservoired system of Algena is sourced from Palacozoic source rocks.
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Fig. 2. Trap types of giant oilfields within Mesozoic and Tertiary reservoirs, with main fields labelled.
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SIRT BASIN, NOTHERN LYBIA

The Sirte Basin Province of | ibva—Sirte-Zelten Total Petroletim Sv<tem bv Thomas S Ahlbrandt



J.C. Fiduk / Marine and Petroleum Geology 26 (2009) 1513-1527

— = The Sirte Basin
;/ - ‘_ province is
] (== considered to be a
=\ (P g | holotypeofa
2% | B oo [0 e | 8ONtINENa rift
T eesese DN (xtensional) area
R = ST and s referred to as
Siewe CYRENAICA 4| part of the Tethyan
:\ =y rift system. The
[ s et S structural weakness
e R e —— of the area is

exemplified by
alternating periods of
plift and subsidence
s originating in late
| Precambrian time,
'\ commencing with the
| Pan African orogeny
'\ that consolidated a
|
|
|

CYRENAICA
PLATFORM

number of proto-

continental fragments

into an early
gondwanaland.

20°E 25"

Tectonics and structural elements map for Libya and surrounding offshore areas. Structural highs and lows within the Pelagian Shelf, Sirt Basin, and Sirt Embayment are
shown by lighter or darker shades respectively of the same color. Structures in subbasins of the Cyrenaica region have not been so designated and are shaded brown.
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East-West cross section of Sirt Basin
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Fig. 56. Schematic geological cros-section of the Sint Basin, northern Libya dightly modified from Abukgar and Rooli (2003). (1) Precambnan
basement and Paleczoc quartates; (2) Lower Mesozond?) sandstones; (3) Upper Cretaceons; (4) Paleocene, (5) Lower Eocene; (6) Middle Focere; (7)
Upper Eocene 1o Recent, (8) Cenozox: vokanxs.
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Fig. 3. Tectonic clements of Sirt Basin. showing triple point junction model. Modified after Saenz de Santa Maria
(1993).
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Fig. 7. Cross-section of Sarir Trough, eastern Sirt Basin, based on interpreted seismic section NC171-91-35, (For
line location, see Fig. 2.) The age and lithology of the section below the Intra-Sarir unconformity are not known.
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Fig. 10, Cross-section of northern margin of Hameimat Trough, modified after Missallati (1992), showing basinal
tilted fault blocks. Sandstone is indicated to be present on the Jaghbub Arch, which comprises the graben shoulder.

This Sandstone is likely to be part of the pre- or early rifl sequence, and hence it has been tentatively interpreted as
the Triassic Amal Sandstone. Location of section shown in Fig. 2.



E Jlekyus 7.
NAFOORA-AUGILA FIELD » Cexeenyuu me3o-

D10-102 DG-102 Da-162  D&-102  D2:102 D5-102 DR-102 (N1-58) Katinozos HICB
DATUM TOP RAKB SHALE

- RAKB SHALE Jueuu

W

UPPER RAKB CARBONATES

FRACTURED
BASEMENT

-

’
NN NN N NS
EAE A A
AN AN
¢t d e d
ATATR UL TR S T TR A A TR T A
N AR N AN RN

AP S S N S

P

)

/»
SNSSSNSSAYAY
ERCALREAE R A Ay
~ AL RS

VERTICAL EXAGGERATION 68 X
0 5 km

Fig. 11. S;ratigraphic cross-section across Augila field (Nafoora-Augila unit) basement high, Production is from
transgressive Late Cretaceous reservoirs, consisting of both clastic and carhonate units, as well as fractured and
wedthered basement. The section has been modified and tentatively interpreted on the basis of Williams (1972); the

original Late Cretaceous stratigraphic names used in this paper have been retained. Location of section indicated
in Fig. 2.
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Figure 1. Map of Sirte basin, Libya (after Gillespie and
Sanford, 1967, Fig. 1).
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Consultant

Houston, Texas U.S.A.

FIELD CLASSIFICATION

BASIN: Sirte RESERVOIR AGE: Cretaceous
BASIN TYPE: Cratonic Sag on Earlier Rifted = PETROLEUM TYPE: Qi
Basin TRAP TYPE: Horst Block
RESERVOIR ROCK TYPE: Sandstone
RESERVOIR ENVIRONMENT OF
DEPOSITION: Deltaic
Tectonic history

Interior fracture basin near plate margin, originated or rejuvenated in Early Cretaceous with major uplift
and erosion in Late Cretaceous with movement continuing but diminishing until at least Oligocene.

Regional structure
Field lies in southeastern part of Sirte basin. Structural development controfled by basement fault system.
Local structure

Main Sarir structure is flat crest of an uplifted block, bounded on the northwest and northeast by faults
and dipping gently away to the east, south, and southwest,

Trap
Trap type(s)
Faulted anticlinal trap with one pay. Small pinchout traps in overlying Transgressive series (insignificant).
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Basin stratigraphy (major stratigraphic intervals from surface to deepest penetration in field):

Age Formation Depth to Top in ft (m)
Recent to Oligocene Sandstone and shales/clays At surface
Upper Eocene Limestones, dolomites, shales,
and marls 3130 (954)
Middle Eocene Limestones, marls 3460 (1055)
Lower Eocene Eocene evaporites 4644 (1415)
Paleocene Carbonates and shales 6502 (1962
Maastrichtian Shales - 7504 (2287)
Transgressive series 7760 (2365)
Albian-Cenomanian Basal sandstones 9821 (2993)
Location of wellinfield ......................ccooeiiiit, Composite of maximum thicknesses of field wells
Reservoir characteristics:
UMDY Of RS IVOIIS ... ittt rce et e e traeetaee e i raaeeeraeesss 2
Formations .....................ccoevvvvnnnn, Basal sandstones (primary/; Transgressive series {secondary)
RS ... e Late Early Cretaceous to early Late Cretaceous
Depths totops of reservoirs ..o, 8596 ft (2620 m) Basal sandstones

Gross thickness (top to bottom of producing interval)
450-2000 ft {137-610 m) (oil column less than 300 ft. 91 m)
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Lithoiogy

Medium- to coarse-grained, friable sheet sandstone. Sandstone divisible info 5 members: 5 (generally
tight), 4 (most permeable), 3 (alternately porous and tight), 2 (permeable), 1 {shaly sandstone).

POrOSIY LY PR ... Intergranular porosity
AVErage POTOSILY . ....ovei i 18-19%
Average permeability .................. 200-300 md
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North-south structural cross section from the central part of the Ajdabiya trough to the Faregh oil-
field area, depicting actual and inferred Nubian sandstone trap configurations



Joseph Riissegger in 1837, who used the term "Sandstein von Nubien" to
designate nonfossiliferous sandstone sections of Paleozoic or Mesozoic age.
Russegger followed and studied this series of sandstone formations from Sudan,
Egypt, Lybia and Arabia Petrsea

Nubian Sandstone refers to a variety of sedimentary rocks deposited on the
Precambrian basement in the eastern Sakhara, north-east Africa and Arabia. It
consist of continental sandstones with thin beds of marine limestones and marls.
Nubian sandstone was deposited between the Lower Paleozoic and Upper
Cretaceous, with marine beds dating from the Carboniferous to Lower
Cretaceous. The Nubian sandstone complex has a thickness varying from under
500 m to over 3000 m, resting on the Precambrian basement.
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North-south diagrammatic
correlation of the Cretaceous
section of wells Y1-59, CC1-
71, and D1-72. Well
correlation illustrates probable
relationship of the northward
sandstone pinch-outs
interfingering with Sirt-
Rachmat shale source beds.
Also shown is the interpreted
Nubian sandstone correlation.
Datum is the top Cretaceous
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Fig. 10, Pre-dnll seismic inversion interpretation for Upper Paleocene seismic anomaly and inversion colour
scheme.
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Fig, 12. Well correlation across southern Agedabia Trough incorporating results of Well X, (Compare with pre-
drill interpretation in Fig. 7b.)
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East-west cross section in central Sirt Basin showing the oil.
Migration through faults from eastern Maradah Trough to Paleocene carbonate rocks

on Az Zahrah - Al Hufrah platform.



Jexuusn 7. Cexkeenuuu mezo-kainozona HI'b J/lueuu

Y I

luunm)i\dﬂn \i_ \{"“ S

A
Al Bouri Field '39‘3"32@& S ; - .
] lot. WY , R Offshore Cyrenaica
| A ‘ | = “:‘“ A R s i
Basn’ o

, T . -1‘.\‘?::;.. b
it Embaymen S ERETNRE iy =
W

Base map showing northern Libya and the Mediterranean Sea.
J.C. Fiduk / Marine and Petroleum Geology 26 (2009) 1513-1527



Jexuusn 7. Cexeenuuu mezo-kaiinozon HI'b J/lueuu

Jahama Platform

A!

NE

S
1000 15 % i
o |

6000 -

7000 -

Metres below mean sea level

8000 -

9000 -

10000 -
J.C. Fiduk / Marine and Petroleum Geology 26 (2009) 1513—-1527

U. Miocene- i |
Plio/Pleistocene | Late c"““w‘ Triassic

D Oligocene/Miocene - Early Cretaceous D Carboniferous
D Eocene/Paleocene - Jurassic - Devonian

Ordovician ~~~r
Basement

Messinian
Unconformity

Hercynian
Unconformity

Fig. 2. Cross-section A-ACis a south to north oriented schematic interpretation drawn across the Sirt Embayment. It shows the progradational character of Cenozoic strata along the
Sirt margin and a hypothetical wedge of halite associated with the Messinian section. The existence of the salt wedge was postulated to explain the loss of seismic reflections below

the top Messinian unconformity. A wedge of salt, as shown, would be unstable and should show significant deformation.
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Fig. 7. Schematic geological cross-section along eastern Libya, after Guiraud and Bosworth (1999), Vertical exaggeration x 20, (1) Pan-African basement;
(2) Early Paleozoic; (3) Late Paleozoic; (4) undifferentiated Mesozoic; (5) Triassic; (6) Jurassic; (7) Cretaceous; (8) Cenozoic.
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Fig . Schematic geological map of Northern Africa, Central Africa and Arabia

Legend: AG, Abu Gharadig; B, Bioko; CAFZ, Central African Fault Zone; Cyr, Cyrenaica; E, Eratosthenes Seamount; JP,
Jos Plateau; P, Principe: Paq, Pagalu; S, Salamat: ST, Sdomé; Te, Termit.

North eastern Libya (referred to as
Cyrenaica) is located on the southern
margin of Mediterranean Sea and on the
northern margin of the African plate. It is

- divided into two distinctive tectonic

provinces.

These are the stable Cyrenaica platform
to the south and Al Jabal Al Akhdar uplift
to the north. The upper Cretaceous and
Tertiary rocks of Cyrenaica contain
several potential reservoir and seal rocks.
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Cyrenaica basin
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This figure features a slump structure exposed on the coast of northern Cyrenalca (Al Jabal Al
Akhdar). This region has been unstable since the initiation of an inversion of the topography in the
Santonian time that uplifted Al Jabal Al Akhdar. This event was undoubtedly responsible for the
folding of the Late Cretaceous-Early Tertiary rocks of northern Cyrenaica. The presence of
contorted beddings in the figure matches that seen in more than two horizons of Al Athrun
Formation. The structures above are characteristic of a gravity induced soft sediment slump,
probably in a slope setting, suggesting a continuation of tectonic activity during Campanian time.

provides the scale.
sepmstrata.ora
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Stratigraphic section of
Offshore NW Libya.

Contains the El Bouri oil field is the largest
giant oil field discovered (1976) so far in
the Mediterranean Sea in Lower Eocene
Jdeir Formation. The trapping styles in the
basin are mainly stratigraphic buildup and
minor faulted structures.

Tunisia

Algeri
Libya w\

Egypt

Niger

Chad Hassan S. Hassan (2009)
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Stratigraphic correlation
chart of formations and
generalized lithologies of
northwest offshore Libya
and south offshore
Tunisia.
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Western Desert, Egypt
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B Jlo306cKoii 30He K HUMCHEll 10pe OMHOCAMCA 00paA308aHUA MEHOEPCKOU U OHCUOAUDCKOU COUM.
Menoepckaa ceuma npedcmagneHa moauieil 2uH U aieepoaumos CUHEMIOP-naAUHCOAXCKO20
so3pacma (MaAmpukc) ¢ MHO20YUCACHHBIMU U PA3ZHOPOOHBIMU 2TiblOamu Opyzux nopoo. Cpeou
HUX umMeemcs 21bl0a MeaKoB0OHBIX CPEOHEKAMEHHOY20/IbHBIX (HUMCHEOAUKUPCKUX)
U366CMHAKOG, 21b10bl HUNCHENEPMCKUX, CPDEOHEMPUACOBBIX U 6EPXHEMPUACOEHIX MEIKOBOOHBIX
U386CMHAKOG, 21b10bl CUHEMIOP-NIUHCOAXCKUX MEIKOBOOHBIX OP2AHO2EHHO-00/10MOUHbBIX
U366CIHAKOG U K6APUEBbIX NeCUAHUKO8 u m.0. Cam mampuxc hopmuposancsa 6 OmHOCUMENIbHO
271Y00KOBOOHOUL YC1068UAX, MAK KAK He cooepricum denmocHou gpaynul. I nv10vl, eepoamno, oOvliu
ONON3HEGHIMU MENAMU - OTUCHOTUMAMU, NEPEMEUACUIUMUCA U3 METKOBOOHOU 30HbL 8 Do/1ee
271y00Ky10 wacmyp dacceitna. Tena HudxcnelOpcKux KapoOOHAmMHBIX NOPOO UHMEPNPEMUPYIOMCA KAK
¢ppazmenmul "'kapoonamnoi naamgopmot'’, omoenusuiuecsa om 0po8KU MeAKOBOOHO20 wienvgha
U nepemecmusuiuecs 6 6U0e 0JAUCMONUMOE NO 2TUHUCHBIM OMIOHCEHUAM KOHMUHEHMAIbHO20
CKJI0HA 6 Donee 2yO0oKy uacms 0acceiuna u 3axXopOHeHHble 8 PAKMUYECKU 00H0603PACHIHOM
um mampukce. He ucknioueno, umo gpopmuposanue onoi3znesvix mein 0bli0 CMUMYIUPOCAHO
cOpOCOB0Il MEeKMOHUKOU 8 Dacceline, 8 X00e KOMopoil NPOUCXO0UNO PACUIeHeHUe 6HEeUlH el
yacmu “xkapoonamuoiu naamgopmol”, a Ha NIOCKOCMAX COPOCOB HA OHE MOPA OOHANHCATUCH
OMII0IHCEHUA KAMEHHOY20/IbHO-MPUACOB020 603PACHA.
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I0pe Kak pe3yibmam KpynHo20 Onoja3He8020 010Ka, CROA3UIe20 CO cOPOCco8020 ycmyna 6
CHIOPOHY NOOHOICbS CKIIOHA
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BoiaensitoTcsi HECKOIbKO TUMUYHBIX (Dallfii, KOTOpbIe BCE BMECTE OOHAXAIOTCSI B BOCTOUHOM YacTu
I'opunoro Kpsima B paitone ®@eonocun-Cymaka. 31€Ch MOXKHO BBIACIUTh CIEAYIOIIME TUIBI (aruit
(ocagkoB):

1. Toniy MECTPOIBETHBIX M CEPOIBETHBIX KOHIJIOMEPATOB U MECYAHUKOB C TPyOOH COPTHUPOBKOM.
OHU HMHTEPHPETUPYIOTCS KaK MPUOPEKHO-MOPCKUE KOHIJIOMEPATHI, AJUTIOBHAIBHBIE OTIIOXKECHHS,
KOHYCa BBIHOCA C TOp B MOPCKOM OacceitH, TypOouauThl. B 11e710M, TaKoro poaa 0Caakyd TUITHYHBI JJIs
o0racTel ¢ aKTUBHBIM pa3ioMO00Opa30oBaHUEM, C PaCWICHEHHBIM peiabedoM. VX Bo3pact kemioseii-
okchopa. BeposTHo, maHHBIN 00JIOMOYHBIN KOMILIEKC (opMHUpoBalics B pudToBOoM OacceliHe Ha
CTaJUU €ro OBICTPOro MPOruOaHUs U AKTUBHOTO Pa3ioMO00pa30BaHMUs.

2. Tommu menb(OBBIX KapOOHATOB, KOTOPhIE OOPa30BHIBAIM MEIKOBOJHYIO KapOOHATHYIO
matdopmy menboe.

3. Tena u3BEeCTHIKOBBIX pPHU(POBBIX MACCHUBOB, (HOPMUPOBABIIMXCS Ha OpPOBKE MEIKOBOIHOTO
menbda.

4. Tonmu OOJIOMOYHBIX TYpOHUIHMTOB PA3HBIX THUIIOB, HAKAIJIMBABIIMXCS HA JIHE OTHOCUTEIIHHO
myOookoro OacceiiHa. B TypOuauTax HaxomsT W  KPYIHBIE OJUCTOIUTHI, CJIOKECHHBIC
BEPXHEIOPCKUMHU PHUGOBBIMU U3BECTHSIKAMH.

Takum oOpazom, mnonudanuraiIbHBIM KOMILJIEKC OTJIOXKEHHH KeJIOBes-BEpXHEW Iopbl M Oeppuaca
dbopmupoBancs B IITyOOKOBOAHOM pU(PTOTE€HHOM OacceiiHe M Ha €ro Iiedax, B MEJIKOBOAHBIX U
IPUOPEKHBIX YCIOBUSIX.

Komrnekc Obu1 HEpaBHOMEPHO JAe(OpMUPOBaH B MPEABATAHKUHCKOE U aJbIIUMCKOE BPEMSI U YACTO
o0pa3yeT cepuu TEKTOHUYECKHX IUIACTUH (CTPYKTyp uMOpukaiuu). B cBsi3u ¢ pazHooOpasuem
danuii B KOMIUIEKCE U MpoOieMaMH JaTUPOBOK Pa3HBIX TOJI, B M3YUYECHUHU JAHHOTO CTPYKTYpPHO-
BEILIECTBEHHOTO MOAPA3/IEICHUS UMEETCSI MHOTO JUCKYCCUOHHBIX TTPOOIIEM.
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pexkoHcTpykius) (Camapckuit u np., 1984, ¢ usmMeHeHusiMu)
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Mooenv popmuposanusn ckiraduamozo Komniexkca
[IpennonoxuTenbHo ¢ pannem-cpeonem mpuace B l'opuom Kpeimy 06u1H (ha3sl pudTUHTa U TOCTPUGTOBOTO MOTPY>KEHUS
(CnaBun, 1986; Hukumuu u ap., 1997).
st Bepxnero Tpuaca [opHoro Kpeima xapakTepHbl 00JOMOYHBIE pazHO(dalMalIbHbIE OTIOKEHHS, MPUPOAY KOTOPBIX
TPYAHO MHTEpHpeTupoBarh. B [IpenkaBkasbe B MO3HEM TpHAce CYIIECTBOBAJ BYJKaHUUECKUM MosAC (Horanckasi cepus u
€€ aHaJIOTH), COMPSDKEHHBIN ¢ 30HOM CYOMYKIIMM U aKKPEIIMOHHON MPU3MOMU, PEKOHCTpyUpYeMbIMU B mosnoce HOxHoro
ckiioHa bombiioro Kaskasa (au3ckas cepus u ee ananorn) (Nikishin et al., 2001). BriosiHe BeposITHO, UTO BEpXHUH TpHAC
I'oprnoro Kpeima 00pa3oBbIBaj KOMIUIEKC aKKPEIMOHHON MPU3MBbI HaJ 30HOM CYOMYyKIIMH WJIM B OCTATOYHOM 3aTyTOBOM
OacceitHe, Takxke Hall 30HOM cyOmykiuu. OCHOBaHMEM JJII TaKUX BBIBOJIOB SIBIISIETCS MPHUCYTCTBUE BYJIKAHUYECKOTO
Marepualia B BEpPXHEM TpUace M HAJMYKE MO3IHETPUACOBBIX (?) M3BECTKOBO-IIEIOYHBIX HHTPY3Hi B CtenHOM Kpbimy. To
€CTh, BOBMOXKHO, CYOYKIIMOHHBIN BYJIKAHUYECKUI MMOsic IpoTsaruBaics oT Bocrounoro IpenkaBkaspst yepe3 Kybanckuii
nporu6 B CrenHoit KpbiM. CoOOTBETCTBEHHO, K IOTy OT HEro MPEANoiaraeTcsi CyIIECTBOBAHME aKTHBHOM
KOHTHHEHTAJIbHON OKPaUHBI C 5KeJI000M.
[IpumepHO Ha epanuue mpuaca u wpwsl cyonykius Ha bonbiom KaBka3ze cMeHUIIACh KOJUTM3UEH ¢ KOHTUHEHTAIbHBIMU
TeppeiHaMu. BrioyiHE BEPOATHO, YTO 3Ta KOJUIM3US MposiBUIach U B I opHoM KpeiMy. B 11osib3y 31010 CBUIETENBCTBYET TO,
yro B CrennHoM KpbiMy nmanHast oporenus takxke ¢ukcupyercs (Crasun, 1986). Takum 00pa3om, MOXKHO Mpeaosararh,
4TO B paTe-rerranre B [opHoMm Kpbimy copMupoBaicsi opore.
B cunemiope-mmmHcOaxe, MPUMEPHO BAOIh KOJUTM3MOHHOW pPAT-T€TTAaHTCKOW cyTyphl bosbmioro Kaskaza - ['opHoro
Kpbima ctan packpsiBaThest puTOBBIN OacceitH, MAKCUMYM PACKPBITUS KOTOPOTO mpuxoauTcs Ha Toap. B T'opaom Kpeimy
Ha JTHE TPOTa HaKaIUIMBaJIaCh BEPXHETABPUUECKAsi CBUTA, @ HA €r0 00PTY — OTVIOKCHHSI MEHJIEPCKOU U JKUJAUPCKON CBUT
U ux aHamoroB. JlHo Tpora, miyOuwHON mopsiaka 1-2,5 kM ObLIO, BEPOSTHO, OBLJIO OOpa30BaHO CHIIBHO YTOHEHHOM
KOHTHHEHTAaJIbHOU KOPOM.
OTOT TPOT C IOTa OrpaHUYMBAICS TPUMOAHATOW 30HOUW [loHTHA C 1IENbPOBBIM MOPCKHUM OacceHOM (M BO3MOKHBIM
MOSICOM BYJIKAQHHUTOB - ?), I0’KHEE KOTOpOi ObliIa 30Ha CYOMyKIIMK OKeaHa TeTHC ¢ ceBEepHBIM MajeHueM. Takum o0pazom,
paHHEIOpckuil TrybokoBoaHbIN Tpor [opHoro Kpeima mmen 3amyroBoe puToBoe MpoHCXOXIeHuEe. B aanmeHe-paHHeM
Oaifoce MPOM3OLLIO CHIBHOE CXarhe TaBpHYECKOro Tpora, B XOA€ KOTOPOTO KOMIUIEKCHl CEBEpHOro Ienbha u
KOHTMHEHTAJIbHOTO CKJIOHA OBLUIM HAIBUHYTHI HA CaM TPOT.
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T'eonozuueckasn ucmopusi KOmMnjiexkca
yexiia

Paszpe3vt mena-souena baxuucapaiickozo paiiona oOviau
oemabHo oxapakmepu3oeanvl panee (Mypamos, 1973,
Ma3zaposuu, Munees, 1989; OQuepku.., 1997). Men-
JOUEHOBBIE OMJIOHCEHUA PACHPOCMPAHAIOMCA O0aA1€KO
Ha ceseep om I opnozo Kpvima, oopasya uexon Ckughckoii
naamgopmer. B ucmopuu ezo opmuposanus uemko
Pa3iuuaomca mpu Imana:

BANAHIHCUH-ANMCKUIL,

panHe-cpeoHeanbOCKui,

Nn030Heanb0CKO-30U4eHOoBbLIl, KOmopble, 8 CE0H 0Uepeob,
oenamesa Ha CMaoull.

Bananscun-anmcekasa mpancepeccuenasn snoxa

OTOT KOMIUIEKC OTIIOXKEHUM, B CBOIO O4YEPE/lb, JEIUTCS Ha
TPU CBHTHI. PE3aHCKYIO (BallaHKWH-HWKHUH TOTEPHUB),
KOSICJDKUJITUHCKYIO (BEpXHUM TOTEpUB-BEPXHUM Oappem)
51 OUsICATUHCKYIO (BepxHUii Oappem-anT),
COOTBETCTBYIOIIIME OTACIBHBIM CTaAusIM pa3BuTusi. B
LEJIOM, KOMIUIEKC OTJIOKEHUM BajaHXUHaA-anTa oOpasyer
TPAHCTPECCUBHBIN OCAJOYHBIN LMK MNPEUMYIIECTBEHHO
TEPPUTEHHOIO COCTaBA.

CocepHue TekToHU4Yeckue
PavoHbI cobbiTusa

0p006pS0aaIIg
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TUNOTETUYECKMIA OBNOMOYHbIN A
prdTOBBLIA KOMNNEKC 3

JlaHHBIE TIO HIDKHEMEIIOBBIM OTJIOKEeHHUSIM baxumncapaiickoro
paiioHa yKa3bIBaIOT Ha MPOIOJIKUTEIBHYIO, TIOCTCIICHHO
Pa3BHBABIIYIOCS MOPCKYIO TpaHCrpeccuto. [IryOrHBI MOpsI ¢
BaJIaH)KMHA JI0 arnTa yBeIuuuiauch ot Hyis 10 400-600 meTpoB
(bapabomkun, OHcoH, 2003). Takoe yrmydnenue Oaccelina
HEIb351 O0BSICHUTH TOJIBKO YBCTATUYECKUM TOBBIIICHHEM
ypoBHS MUpPOBOT0 OKeaHa, MbI IOITycKaeM Hanndue (asbl (MIiu
(ha3) TEeKTOHMYECKOTO yIITyONIeHus: OacceiiHa, OCHOBHAS YacTh
KOTOPOTO, BEPOSITHO, IMEJIa MECTO B Havajie MO3JHEr0 rOTeprUBa

o
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Men-30uenosvie omnoxcenusn pacnpocmpanaiomcs oaneko na ceeep om I'opnozo Kpvima, oopazysa uexon Ckughckoii
naameghopmet.
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Seismic profile and its interpretation for the Odessa shelf. Upper Cretaceous—Eocene makes a post-rift
cover for the Albian rift (not detectable on the profile). In the Oligicene and Neogene an inversional

deformations took place (Nikishin et al., 2006)
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AKTHBHBIIA PEXUM
cknanyarbix obnacren
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nopoasb! nonesbie nopoasb! nonesble
wnarbl wnarbl
Cocmaeul necYanuKos HUMCHEMEN08bIX
omaoxycenun. A — Ha KlaccuQuUKAyuoHHOU

ouazpamme (Llleanos, 1987), u b — na ouazpamme
mexmonuueckozo pexcuma (Lllymoes, 1972)

Cxema conocTasnexms roTepueckux OTIOXeHIA Mexaypeyss Kava - Boapak
(cocrasun E.10.apabouwkun).

1 - U3BECTKOBbIE FPABIIIHBIE NECHAKKKM;

- U3BECTBKOBHIE P3HOIEPHHCTHIE MECYAHHKM;

- Phixble CNABOM3BECTKOBLIE NECHAHMKY; 4 - ANEBOAUTSL; 5 - FNMHb,

- MECYRHNCTLIE M3BECTHAKY; T - OONMTOBLIE M3BCTHAKM;

- BMOKNACTOBLIE M3BECTHAKH; 175
9 - uasecTaky kopannosoro puda; 10 - nasecTHsku Oeiieosoi Hauuu;

11 - mukporabBpoamopuTsl J2; 12 - HoCHOPHTOBbIE ranbKM;

13 - K0Cas COKCTOCTb; 14 - ranbk PasHbix Nopos; 15 - KONOHAKM KOPanos;

16 - kopanns Cunnolites; 17 - pakoByHHbIiA AeTpuT; 18 - HOMEDA Nayex;

19 - NepepbiBL: a - 3POSMOHHSE; 6 - TBEPZ0E (PHXI0E) HO; 200
20 - KOpPENSUVOHHBIE NMHIK: @ - I0CTOBEDHKIE; O - npeanonaraemsie.

Mraexchl 0603Ha4ai0T awmonuTossie 30Hs!: d - desmoceroides, | - loryi,

n - nodosoplicatum; d - duvali; i-c - inversum - catulloi.
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T'eonozuueckasn ucmopusi Komnjiexkca
yexiia

Panne-cpeoneanvockasn snoxa 6030bimanus u pugmoodpazosanus

B pernonansHom mmane mia Bcero HOxHoro KpbimMa BOCCTaHOBUTH
najeoreorpaduio Al paHHETo-CPEeIHEro ajib0a TOCTATOUHO CIIOKHO B
CBA3M  OYEHb  JIOKaJbHBIM  pACOPOCTPAHEHUEM U  IUIOXOU
OOHa)KEHHOCTBIO OTJIOXKEHHM 3TOro Bo3pacta. [lonokeHne OCHOBHOIO
paHHe-cpeHeanb0ckoro 0OacceilHa yCTaHABIMBAETCS B Mpejenax
benoropckoro mporuba, B xkotopom Hakonwioch n0 500-700 merpon
IMH 1 00oMouHBIX mopod. K rory or Hero Hameudaercs 007acTh
MOMHATUM, BKIIOYaBImiass W baxuucapaiickuii paiton. HauOGomnee
BEpOSITHO, uTO benmoropckuii 6acceitH ucnbiTaln pudToBOE MOrpy>KEHUE,
a Oonpmras dYacTh [OpHOKPHIMCKOM 30HBI ObLIa OTHOCHUTEIBHO
MPUTIOTHATHIM TIJIeueM 3Toro pudTa. BTOphIM BO3MOXHBIM paHHE-
cpenneanbockum pudtom siBnsiercs Caarupckuii rpa0eH.

B wmenmom, g paHHero-cpeiHero ajgp0a  HaMedaeTcs  3rmoxa
peruoHanbHOr0 pudTUHra ¢ (QOPMUPOBAHHEM MHOTOUMCIEHBIX
rpaberoB B mojioce oT CuBama u Opecckoro menbpa Ha ceBepe A0
Hentpanbueix [lontna B Typunu Ha rore.
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Diana Grotio area
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Figure 2.1.1. The main Alpine deformations in SW Crimea took place before the
Middle Miocene. At the seismic profile an unconformity corresponding to this
time can be seen. Profile is located to the West from Sevastopol’. In the exposure
at the Fiolent Cape area (Diana Grotto) one could see that Middle Miocene rocks
cover deformed Middle Jurassic deposits (Nikishin et al.. 2006)

I'maBubie anpnuiickue nedopmanuu B FOro-3anagnom KpeiMy mmenu Mecto mepen CpeHUM MHUOLICHOM.
Ha ceiicMudeckoM mpoduiae 4eTko BUIHO MPEACpPEIHEMHOIIeHOBOe Hecornacue. I[Ipodwis mpoxomut
3anagHee Ceactomnonsi. B oOHaxeHun B pailone mMpica OUOJIEHT BUAHO, YTO CPEIHUI MHOLEH JIOKUTCS
Ha 71e(hOPMHUPOBAHHYIO CPETHIOIO 0Py
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MOCJIE0BATEIbHOCTh 00Pa30BaHNUs HAJBUIOB
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Jlocapmamckuii sman.

.Capmamckuii yman.

Meomuueckuit sman.

Jlonm-pannekummepuiickuii (maspckuit) sman.
dlo30HeKummepuiickuil-panHeKyaIbHUKCKUil (bepe2osckuii) sman.
dlo30neKyanvHuKcKuil (Kbl3ul1024capcKuit) sman.
.Jonneiicmouenosulil (2ypuiickuil) sman.

. Ineiicmouen-zonouenoewtii Iman.
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3. leonnozu4yeckas ucmopusi

ABPA3INS \

200 MaIH neT Ha3ana



P E B H HE
CxnanNaThe KOMRAEKC M
HepatineneKue JpTeRCANE — Hitkhe-
W CpeaNenpaTe pOIORCKRE

ApxeRcune

GHIOBANHEE B UNKHEN M CDEIHEN TTPOTE

APACACANE TPANNTRIHPOBSHHNE N METANCP~
pasoe

Yexon ApesHHX NNATHOPM M CREANMNUX MACCHBOR

nanaTeooFPMBUB
DYWIAMEHTA APEBHKX MNATHODM

lepyuHckul hyHOameHm

- Humie- ¥ Cpeanen poTeposcACkre
- CpeanenpoTeposnRtamre rpanmnT {Pamakxsm o 2p)

Yvactan

Soxna, (HOTHKA, NTYMMA,

nARKE)

P v)
KARAPO-FAONANCKMA NOM-

& My, AMB - Epecresan, Mpunarcuan

w duenpopexc-Honeasan anazuwi spnano-
rena Bonswioro Hendacea

MepNe-TPNACOOOro BOIPICTA: 1o ~TanMWPCKAR
W= Manrsiunancn . Te=Tyapnwpckun

ClaavaTHe DQ‘IGCY "
B Cuusnrus nomnnencs

<
TN 3

“Iﬁ
Burosy 13 NODEPINOCTE CRAMRYATUX KON NN ExCOB \Y\‘r}—. 5 «
A w2z A e-1 =3/ "
Xin o
CKNALMATHE MNOACA BKIARYAR \ e~ 1
ANUTH MONOABX NNATGOPM \ /)

BaAxansokue, SRANYEA AANWCNAHACKHE (CPeANEpHpeACKHE) X /

I e — N
myoxe ~8aw 4 -3 =2 = 05 O a0eeoamdcts denm
V4RCTRU NNATROPHM, \ .
DOAREOTIUMECS  INA~
B2 Sitenoniin napyise -
MMAM B nRneod0c d
s £
: %)
ol [ g o & ¢ <
= \/ /
o 3
i Ty
& F PR
N AR \
& N
& \ : T
- - -~
! €m' J -
\ 0 !
B »
O > 4 k; H
| Tl
3 I
= 5 &
Vs o NS /5
f & ‘N 7 3
o ) 2N\
> N L
3 DA O
o N NF TN
X D
N \
s %> =TS
- 7
ik Py L
03 f o
NIRRTt -
W\ A
¢ )
> O NN
. Y
A 3
- 0 -
5 7 o
ABnAKOreHH \ /
PuoeAcioro soapacra s
e -Tlaseaneknd, W-Moe- t 4
nosckwR, Cp ~Cpeanepycchun, %
A - Kasauces « Cepriencrui, qQ &
8. — Beprrerancxuit, §5~Bup- we » +
cno- Kanracuwesma " N e
PrdeRCa0-nane30MKEID norpacTa ] .

~ =W A
T

OpareniE (MORSCEORUE) OMREREM WERTOENIA BASEIN

Yexon naut € SaRxanuexnM (1ACTHYHO Bonee APEAKHM)

Qymramenrom
o[ T I
oybme ~baw 4 -3 -2 1 11owep) HoET & JEmom

PaK)exaN210HCKME CRTARNA TR
nomnnencs (R-C) =0
TTOIIMENATEAO ML RME CHIAZHAT e
nomnnescu (C~S)

Oporennue (Monacconlse) xounnescs
[$9]

Kaneponckue ckmaaeaTue obnacti

OGTIRCTH, BORIEYEHHUE B NPOrNEANKE W CRRIN
U TEPUMINCKMM OPOrENaION B KANEIOH HELK

LamoncinuR Byrmannseckn i nose

Fepunicke cunanvarde ofnact
Hepacunent e CamieTae xowanekcu

O (menacconue)
WIBRNA W KPASENT NPOCHOOM

Meanse

Hexon NAHT MONCANX NNaTHopm
€ RANEGOIOACKHM (MECTHYHO Bofise IPEBMKM) DYHAAMENTOM

™
oot
e

“oaw -4 > ] -2 | 0 »

rhytee
Pannemesosicrne canzavarue obnacTu
Buctynu & 0 &

Craagvarie eonanexce (T=1)

0 s00 0 100G am

LLEY L]
s |=:° s

(e
=
=]

Ci "

xomnneRc

CRIbOEKCADURPOBE kWA KOMIREKE SETNR RPERNe R
NRATGOPKY

EAokM DYNISHEHTS APOBRER NARTEODUM, NEPEXPUTIE
CRAGOAMCTOUH PORANHMNM N EXAON

Ezed
==
==
=]

HEME

Oporennme u e
BAANH

Mesoamhcune tpatesn (1K)

ModHEMEINIORENIR CRNANNATAR O6NACTH
AAMTENBHOTD PRIBHTHA (PZ3-K2)

CKNAINITME XOMTNERCH

Ororexmue BOAAN N
DAAREIOIACKHA REATHOPMENHMA Hexon
AfLnmMACKne CxnaguaTie obnacTh
Crasawatue nonnnency
Oporowume (RONBCCORME) NONANENE W NEMFODNNE RIBANN
W spacsus npornfos
PannekaAHOIOACKHE CHAARYaTHE oGnacTh

K ( )

Cunanvate womnnexcw (K,~N)

Opo " BnazKH

Jlekuus 2. BeedeHue e pe2uoHasibHYO U UCMOPUYECcKyro 2eosio2uro BocmoyHol Cubupu

Vb Kypuno-Kamuarcras odnacra
HE3ABEPWEHHON CRNARNATOCTH

(5| Cxnazvarie KoMnaexcw
=5 Oporennue (Monaccosmt) AOHNNERCH
— MEXTOPHME BNARHN

Mpoune 0BoIHAYEHHA
3oMu HEKBONES WINPOXOID PAIRNTHA TRAAMNOS
KRRHOIOAERHE HYR KINHIECANE NOXPOIM
Kpatnut DYIRaNMMECKHE ONCE HOB0pEN Wk
Oxorcacro m AnoHenoro mopek
A ObnacTv C NOPOR ONEAWMNEOKOIO THIE
—w Kpatabe WM NNATHOPM

Paanoms ) KMXOASUINE Hi NOSEPEHICTN
) NPCACCNArEENME K CHPWTNG 108 YOXRON

R B

T e Saencypi

i TPaNmiu TENTONRVECKHY BOAZNN
Reacrayomine synsusm

e PIOIHICN OORSPINOCTH QyMAsMENTA (8 XN)




Jlekyusi 8. BeedeHue e pe2uoHaslbHYI0 U UCMOPUYECKYI0 2eosio2uro 3anadHoli Cubupu

Me30-kaliHO30UCKUU 4YexoJ1

o S0 T 80t WM 10T 1300 150°

x

e e
&>
4
Q'b\

8

AnTponorenaeas (Nersepin
1aR) cHCTEME

Heorenonae cretens

TRHOCORR H Opchan CHSTERM

- HAcaoncxan cucrona
Canypuacas w AZRoNcsan
[T | cHeToNM
- Cunypuhcan cucrens
FosT] 2 ;
cucTeMi

Kenbpuacaan, opsosmstus
[Ce57] W chmypuacesn excrems

- Opacunackan enciems

- KEMCPWACKIR M OPACIMNEXAN
oneTEMu

[ER] Kewtpuncaas cucrena

E Mpoteporoh n serbanRceas

cmcTON
[

| Apxea

Tpmacosaw cuerens

Maneerencpan u Weorenonas

Nepuexan u Tpiacosea
encremis

CHCTEMM
-

Masearanossn cugrem PirHIkHIR NOneoIad WA ¥ pane o MevsepTiinmc nars w Tydw
Meacsas 1 nAREOCCHCORN

TpsimTOnaN KAAHCIOASKOrD
CHCTENM

sa30acTR
TpasnTonan HeIoAORCKOre
833pactA

0] Mepucxan cucrems

KAHEMHOYTORMIAR W NEPHERIR

Menosas cncrems pratiin

B | Opcrar W Menopan cucTEMM Kanesunoy ronansn cncrena TPauNTONRN RANAOMRCROMD

Ncooucxan W xarewnoyFOAMIIN
Cucreny

Opcxan cueTana

Fparxtonan soscnbpnicrcro
OIPICTR

Ocuonnue nNopoas,
YPy-Tpannu
YasTpaccrosiue NopoaN

Lienovnme nopoas

Boapacr aopos
MONAIAW ANANOINY -

o

TEATONKYECKNE KONTIETM




SANIAIHO-CHBHPCRAA
HE®TEI'A3B0HOCHAHA
NMPOBHHUHA

Undpamn oboanavens
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IX HumHesapropckui ceoa

X YpenroAckuf wmerasan

Xl Cepeprafl chop m Tannosckui merasan
XII Cpeanesacioranckui merasan

HedrerasoHocHsie o6nacTu

@ AmManuckan @ Myp-Tasosckan
@ Muaancras @ Cpeaneoberas
@ Mpuypanscran Bacorawcxas
@ Dponosckan Kafmucosckas

@ Hanuwm-Mypcxan TMaRayruwcran
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TpaHHUs HEQTErA30HOCHHX

Jlekyus 8. BeeOdeHue 8 pe2uoHasibHy0 U
ucmopu4eckyro 2eosiocuro 3anadHou Cubupu

3anaono-Cubupckuit HI'b - naubonee
kpynuwtii 6 Poccuu (oxono 1,6 man. km?)

On pacnonoicen mesxcoy 20pHbimMu
coopyyicenuamu Ypana na 3anade,
Cuobupckoii nnamgopmoii na 6ocmoke u
Anmae-CaancKoil 20pHOI cucmemoil Ha
102e. Cesepnas wacms oacceiina
nokpeima eooamu Kapckozo mop:.

B o6acceiine sviaeneno noumu 600
Mecmopoxcoenuii YB, uz komopuix oxono 400
— He(bmAHbLe.

U3 65 kpynueitwiux mecmopoxcoenuii negomu
Poccuu 49 omnocamcea k 3anaono-
Cuoupckomy HI'D.

Camomaopckoe mecmopodcoenue 6xo0um 6
0ecamKy KpynHeuuux mMecmopoicoeHuil
Mupa.

Oovem HauanbHBIX PA36EOAHHBIX 3ANACOE
3anaonoit Cuoupu cocmaenaem oonee 60%
oowepoccuiickozo, mexkyuiux — oonee 70%.

Ebicezoonasn 0ooviua 6 pecuone cocmagiaem
npumepno 70% cymmapnoit no Poccuu

®pornoe C.B. (MI'Y), http://iv-g.livejournal.com/126733.html



i

DEN EPEE’ECE_R: — g' BATIAJHO-CUBEUPCEN o

HE®TECA30HOCHBIA BACCENH

3
Y

e

Hosan Jemifi———
N G 1 ],

107

™

nmmr.m[[unﬁlll'““‘“li

,
()
[
o;"\_ d
: i
il
[I5a,
ey
ﬁ;
)

LT
z
o
{}

M | -1 ..‘

__l ~

AL LREI
e

H30omiHHY rayGHH CKMatyaToro
OCHOBAHKA (B Thic, M.)
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/ KoHTypal CEOADE ¥ Merasanag

M Mpannua HedTErasgHoCHerD
T faccefna

Hediranee v ranogedTaiLe
HECTOPOXAEHHA

TaaneaHe H rRICKOHAEKCATHEE
o MECTOPOMAEHHA

mw, ., ., ., 1705m o PWJ L

Ccuornue mecTopoxnens: 1-Tlpasakucuos, 2—Mamontorcnoe, 2—Yorn-Banwkeuos, 4-BuerpHackos, 5—10xuo-Banureree,
§—Camornopekoe, 7 —Cesepo-Tlaxypewos, 8 —Bartknewoe, 9 -—Mernorenos, 10 —-Baproecko-Cocuuucroe, 11 —Oxreypssscioe,
12 —FyGnncros, T3—Bapserzwonoe, W-—Menmewbe, 15 -YpenroAckos, 16 —3anonapnoe, 17 —Tazoeckos, 18 —[3dWneRHoe,
13 —Komeomanecros, 20 —TTyurudchoe, 3 —MunbimuHcros.

Coofitl 0 merasant: - Meapewee-Amansexii, I=Ypenroncunf, U-Meccoaxcuo-Paccoxumckuf, IV -Tasorcknh, V-I00u-
nedno-Baprerancens, VI—Ceeepo-Cockanrcknf, VII —LLlakHcrHA, VIIE —KpacHonenrucuni, IX =IAmuncuki, X —Cypryteami,
X — Muwnenaproscurlt, XII—Anexcawaposckak, XU —Bepracaemeaschni, X1V —Kabhmueodoxmi, XV — CpeaHchacorancrns,
AVI ~Cenoruso-Crnnraickul, XVID =Tlyauncknb, XVill— Memosckui.

' A°

Kpynune snaguvet: XIX—Yero-Exncencrad. XX—Xantu-Mancrpcxas, XXI-Hazumcnasn,

Ha kpynHbIX TOIHSITUSAX U BIIAJUHAX PA3BUTHI JIOKAJIbHBIC
MOJTHATHSA, CPEIM KOTOPBIX UMEIOTCs KpymHbIe (40 X 20 km),
cpeanue (15 X 10 xm) u menkue (3 X 5 xu). Ceiiie 100
JIOKaJIbHBIX MOJHITUI OKa3aIlCh HE(MTEHOCHBIMU WU
Ta30HOCHBIMU.

HedrerazonocHocTs 6acceiiHa cBsizaHa ¢ OTIOXKECHUSIMHU
FOPCKOTO U MEJIOBOTO BO3pPAcTa, B pa3pe3e KOTOPhIX
BBIJIETISIIOTCS CBbIIE 40 MPOAYKTUBHBIX MJIACTOB MECYAHUKOB.
B bepe3oBckom ra30HOCHOM parioHE MOJYy4YE€HbI IPUTOKU ras3a
TaKXe U3 TPEUIMHOBATHIX TPAHUTO-THENCOB U
MeTaMOp(PUUECKUX CJIAHIIEB, MOACTUIAIONINX OCAI0YHbBIC
nopojibl. B IOPCKUX OTIIOKEHUSX BBIJEISIOTCS 1B
MPOYKTUBHBIE TONIIN: CPETHECHUKHEIOPCKAs U
BepxHewpckas. B nepBoit umeercst 4—6 npoyKTUBHBIX
MJJACTOB MOIIHOCTHIO 10 20 M KaXKIbIi; TOJIIA TPOTYKTHBHA B
npejeax Bcero oaccerina. Bepxueropckas Tosia
MPOJyKTUBHA HA 3aIajie ¥ B IIeHTpe OacceiiHa. MOIIHOCTh
NPOAYKTUBHBIX Tu1acToB 10—15 . B oTnoxkeHusx
MEJI0BOrOBO3pacTa HePTEra30HOCHBIMU SIBJISIOTCS KaK
HUKHEMEJIOBbIE HEOKOMCKHE (alTCKUE), TaK U BEPXHEMEIOBBIC
nopozsl. B HeokoMme HacunuTbiBaeTcs 40 20 IPOIYyKTUBHBIX
IUIACTOB MOIITHOCTEHIO 15—20 m xaxknprii. OHM HanOoJiee
Pa3BUTHI B MECTOPOXKICHUAX EHTPAIBbHON IPYIIIBI CBOJOBBIX
NOIHATUMA. B anTCKUX OTN0XKEeHUAX HE(QTEHOCHOCTD
yctanoBieHa Ha 3. u C. 6acceitHa. C BepXHEMEIOBBIMU
MECYaHUKaMH CBSI3aHa Ta30HOCHOCTh CEBEPHOM TPYIIIIbI
MECTOPOXKICHUN. MOIITHOCTh Ta30HOCHBIX IJIACTOB 31ECHh
noxoxut no 120 m.
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PacnpedeneHue npo2HO3HbIX pecypcoe c80600H020 2a3a 1o Heghme2a3oHOCHbIM b6acceliHam P®, mpnH Ky6.m

' “ifﬁ‘\r‘n 0o 3 M~

ccoier—| [lOMeHyuanbHble
AAALHEBOCTOMHEIX (npo2HOo3HbIe+rnepcrnekKmueHbIe)

el pecypcbl npupoaHoro rasa Poccum
oueHuBatotca B 151,3 TprnH Ky6.m, 4TO
coctasnsieT okono 40% muposbix. OgHako
Hanbonee OOCTOBEPHbIE NEPCMNEKTUBHbLIE
pecypcbl COCTaBASOT B 3TOM 06beme
Bcero okono 20%, a npumMepHOo NornoBMHa
NPUXOLUTCHA Ha NPOrHO3HbIE PECYPCHI
kaTeropun D2, oueHKa KOTOpbIX HaUMeHee
A0CTOBEpHA.
Okono NonoBuHbI NEPCNEKTUBHbIX
pecypcoB pacnonaraetcs B 3anagHon
: P v % Cnbupwn, bonee yeTBepT — Ha LIeNbdax
Bocrourolt |\ _aiaa w28 ¥ BapeHuesa 1 Kapckoro mopei.
C"ﬁ’“’" prTia 2R [TogasnaioLLas YacTb NPOrHO3HbIX
pPecypcoB rasa cocpefoToyeHa B a3maTCcKom
yactn Poccun n B MOpsix ApKTUKKU U
[anbHero BocToka.

TR 0D
JEPHOMpPCKIH
]

- > 30 TPAH Kyﬁ.M v
- 10 - 30 TpAH KyO.M
B i-10 TPAH Ky0.M
- 0,1 - 1 TpAH KyO.M

Pa3BegaHHble 3anacbl NpupogHoro raza Poccmn o4yeHb BEMMKN, OHU COCTaBNSAIT OKONo 27 % mMupoBbiX. OgHako
oKono 95% Mx OTHOCUTCS K OTHOCUTENBbHO HEBLICOKOM KaTeropum Ci, Ans KOTOPOW NoATBEPXKAAEMOCTb B CPEAHEM
coctasnseT 70%.

Bonee aByx TpeTen pasBefaHHbIX 3anacoB CBOOOAHOMO NPUPOAHOrIo ra3a CTpaHbl COCPeAoTo4EeHO B AMano-
HeHewkom aBToHOMHOM okpyre (AHAO). Ha eBponenckyto 4acTb cTpaHbl npuxoauTtcs meHee 10% pasBegaHHbIX
3anacos.

[na Poccum xapakTepHa BblCOKasi CTeNeHb KOHLEHTpaLmmn 3anacoB npupoaHoro rasa — 71,2% pasBefaHHbIX
3anacoB COCPeOTOHEHO B 28 yHMKanbHbIX MeCTOpoxaeHusx (¢ 6anaHcoBbiMu 3anacamu 6onee 500 mnpa Ky6.m),
ewe 21,6% 3akntoyeHo B 86 kpynHbIX (75-500 mnpa ky6.m) obbekTax.

http://www.mineral.ru/Facts/russia/131/292/index.html
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PacnpedeneHue nepcrnekmueHbIX pecypcoe ce0600H020 2a3a rno Heghmez2a3oHOCHbIM 6acceliHam P®, mprH Ky6.m
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- CopopOr KdBKascKo-
Maursnagaxrcknit
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Bl > 5 rpru ky6.M
- 1 -5 1pAH KyD.M
- 0,1 =1 TpAH Ky6.M
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Mpn aTOM NULIL MeHee TpPeTn pa3BedaHHbIX
3anacoB cBo6ogHOro NpupogHoro rasa Poccun
MOXET 0CBamMBaTbCA C MPUMEHEHNEM
anpobupoBaHHbIX B OTEYECTBEHHOWN NPaKTUKE
TEXHOMNOrMn JobbluM 1 HaxoauTCH B panioHax, rge
nMeeTcsa pasBuTas ra3oTpaHcnopTHas
NH(ppacTpyKTypa n rasonepepabarbiBatoLime
MOLLHOCTU; TO ECTb MEHEE TPETU pa3BeLaHHbIX
3anacoB OTHOCUTCS K BbICOKOI(P(EKTUBHBIM.
[nsa BoBneyeHus B pa3paboTKy ocTanibHOM YacTu
3anacos TpebytoTca nnbo gpyrme TexXHoNnornm
Ao6b1un, NMBo CTPOMTENLCTBO M BBOA, B
3KCnnyaTaumto HOBbIX TPAHCMOPTHBIX CUCTEM U
rasonepepabarbiBatowmx 3asogos (IM13), nmbo n
TO, U Apyroe BMecTe.

MouTtn 40% 3anacoB pOCCUMNCKOrO rasa
COCPeaOTO4MEHO B HEOCBOEHHbIX U/Unn
TPYLHOOOCTYMHBIX paviOHax.

OcHoBHas 4acTb BbICOKOI(EKTUBHBIX 3anacos
npuypoyveHa Kk Hagbim—[lyp-TasoBckomMy permony
(HMTP) Amano-Hereukoro AO — rmaBHOMy
razogobbiBaoLLEeMy panioHy CTpaHbl. 30ech
cocpenoTodeHa NPUMEPHO YETBEPTb POCCUIMCKMX
pasBefaHHbIX 3anacoB cBOOOAHOrO rasa, ogHako
N 30€eCb He BCE OHM MOTYyT BbITb OTHECEHBI K
BbICOKO3(hhekTMBHbIM. Hanbonee ynobeH ans
pa3paboTku ra3 BEpPXHNX NPOAYKTUBHbIX
rOPM30HTOB CEHOMAHCKOro Bo3pacTa, Tak
Ha3blBaeMbI CEHOMaHCKMWI ra3, obpasyoLmnn
KpYnHblE 3anexu cpaBHUTENBHO NPOCTOro
reonorm4eckoro CTPOEHNs Ha HebonNbLLMX
rny6unHax (go 1500 m).

http://www.mineral.ru/Facts/russia/131/292/index.html
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PacnpedeneHue 6anaHcoebix 3anacoe ce0600H020 2a3a no cybrekmam u wenbgpam PO, mprnH Ky6.m

. =5 r E i \\\\\\ , ) )
st 1L S SR N MRy \““:: CeHomaHckun ra3 HINTP, Ha3biBaeMbIN «CyXrM», COCTOUT

Kpa#n
B OCHOBHOM N3 MEeTaHa.

OCHOBHble 3anacbl CEHOMaHCKOrO ra3a CoOCpefoTOYEHbI B
YHUKanbHbIX MeCTOPOXaeHUAX nesobepexbs peku MNyp
(YpeHronickoe, AmByprckoe, Measexbe), KOTopble
3KCNNyaTUPYIOTCA YXKE B TEYEHNE MHOMUX NET U
Xapaktepusytotcs Bolcokomn (bonee 55%) creneHbto
BblpaboTaHHOCTW. B pacnonoxeHHbIXx BOCTOYHEE, B
mexaypedbe pek [yp n Tas, BHOBb 0OCBavBaeMbIX
mecTopoxaeHuax 3anonspHom, KOxHo-Pycckom n psige
apyrmx cogepxuntcsa He 6onee 30% pasBegaHHbIX 3anacoB
ceHomaHckoro rasa HINTP.
Mpu aToM TONbKO OKONo 70% TekyLMX pasBeaHHbIX
3anacoB ceHomaHckoro ra3a HINTP moryT 6bITb
peHTabenbHO N3BneYeHbl, MOCKOMNbKY B OTEYECTBEHHOM
ra3onpoMbICIIOBON NpaKTMke Jo0bIYa rada NOBCEMECTHO
BELeTCS B peXnme UCTOLLEHNS NITaCTOBOW 3HEPTrUK, nNpwu
KOTOPOM B 3anacax Hernyobokux 3anexem,
XapaKTepU3yHLLNXCS HEBBICOKM SHEPreTUYECKUM
noTeHumManom, no Mmepe BCTYNNEHNA NX B 3aBEpLUAIOLLLYIO
B > 10 1paAn ky6.M CTaaMio 3KCrnyaTaumm pacTeT Joss Tak Ha3biBaeMoro
B -0 & s o .‘ . s J\ | HU3KOHaMopHOro rasa, Ansa U3BnevYeHns 1

D i Pl N 4% | TpaHCnopTUPOBKM KOTOPOro TPEBYOTCA AOMONMHUTENbHbIE
B 0,1 - 1 Tpam xy6.m [ETEEENGY ‘ i ycunus, a 4actb ero nssnedb HEBO3MOXHO.

B 6onee rnybokux ropnsoHTax HTTIP, cnoXeHHbIX nopogamu paHHEMENOBOro (BanaHXUHCKUN U a4MMOBCKUI Fa3) 1 KOPCKOro Bo3pacTa,
cocpenotoyeHo okono 16% pasBegaHHbIX 3anacoB cBOOOAHOro raza Poccun. JTOT ra3 xapakrepusyetca 6ornee CroXHbIM COCTaBOM: NOMUMO
MeTaHa, B HEM B 3HAYMTESNbHbIX KONIMYeCTBaxX NPUCYTCTBYIOT Apyrue yrnesoaopoabl: 3TaH, nponaH u ytaHbl, ABASOWMECH LEHHbIM
ra3oXMMMNYECKNM CbipbEM, a Takke KOHOEHCAT. JTO Tak Ha3blBAEMbIN «KUPHbIV ra3», TEXHONOrsa pa3paboTkn KOTOporo bonee crioxHa.
Cogepxalwmimncs B «XKMPHOM» ra3e KOHAeHcaT npeacTaBnsaeT cobon Tskenble YyrneBo4OoPOAbl, B YCIOBUSAX HeAp Haxogswmecs B ra3oobpasHom
(napoobpasHom) cocTosiHUW. [pn CHUXKEHUM NNACTOBOro AaBneHus (B NpoLecce aKcniyatauumn 3anexu uny npy nonagaHun Ha NOBEPXHOCTb)
3TV YrneBogopoabl KOHAEHCUPYIOTCA B XXMAKOCTb, 00pa3ys Tak Ha3biBaeMbll HECTabUIbHbIV KOHAeHcaT. OCBOEHME 3anacoB «KMPHOro» rasa
HEBO3MOXHO 6e3 co3gaHnsa cCUCTeMbl TPAHCNOPTUPOBKKN 1 NepepaboTkn KoHAeH caTa.

B HTTIP co3gaHa nHdpacTpykTypa, KOTopas No3BONSET OCYLLECTBATbL OCBOEHME 3anacoB «XKMPHOro» rasa, XoTs U B HEAOCTaTOMHOM obbeme.

http://www.mineral.ru/Facts/russia/131/292/index.html
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3anackl BaJaHKUHCKOTO Ta3a, 3aJIeTarolero HIKe CCHOMAHCKHUX 3ajiexXel, Ha yOuHax 2-3 ThIC.M, B
3HAYUTEJILHOM CTETICHU BOBJIEUYEHBI B OTPA0OTKY, @ OCBOEHHUE 3aJieraronie Ha rmyounax 3,2-3,8 TeiC.M, B
OCHOBAaHWH HUKHEMEJIOBBIX OTJIOKEHUM, TPOAYKTUBHON aUuMMOBCKOM TOJIIM TOJIBKO HaYMHAeTCs. Pa3BenanHbIe
3armachl a4MMOBCKOTO T'a3a MOKa HEBEJMKH (COCTABIISIOT BCETO OKOJI0 4% POCCHICKHX), HO PECYPCHI €T0
3HAYUTEIIbHBI, X OCBOCHHE MOTJIO OBbI CIIOCOOCTBOBATH MOJIJICPKAHUIO TOOBIYH ra3a B peruone. OmHaKo
pa3paboTKa 3aJiekell ITOro ra3a OUYeHb TPYHA: OHU OTIIMYAIOTCS CIIOKHBIM T€0JIOTHYECKUM CTPOSCHUEM U
aHOMAJIbHO BRICOKMMHU TUTACTOBBIMU JABJICHUSAMHU U TPEOYIOT CICIIHATBHBIX TEXHOJIOTHI pa3padOTKy.
CebecTonMOCTh JOOBIYHM a4MMOBCKOTO Ta3a B 10-15 pa3 npeBbiiaeT ce6ecTOMMOCTh CEHOMaHCKOTO, OJTHAKO
JUIsl JTaBHO pa3pabdarbiBaeMbIX 00YCTPOCHHBIX MECTOPOXKACHUM, 3a11achl CCHOMAHCKOTO ra3a KOTOPBIX OJIU3SATCS
K UCTOIIEHUIO, QUMMOBCKHI a3 MOXKET MPEJCTABIATh Pe3epB s J0ObIUU. TakuMm siBIsieTcsT YPEHTOWCKOe
MECTOPOXKJICHUE, K KOTOPOMY MPUYypOUYEHa OCHOBHAS YacTh Pa3BeaHHBIX HAa CETOMHSIIHUN JEHb 3aacoB
a4MMOBCKOTO ra3a; ero pa3paboTka 3/1eCh peHTa0eIbHa.

G e ... N R POCCNOICIOOETY
.........
.........

.97

http://www.mineral.ru/Facts/russia/131/292/index.html
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lMonoxeHue 3anexel Hegbmu u 2a3a 8 paspese 3anadHo-Cubupckozo HIMb

A B MADNA A MDAMA MAA -E.IZ.C\
NS

. TAHBKMHCKASA CBHTA fm
B et v e T 2
= A

. — ~NE
S — = \‘4
_ x/.:\\\

o

NFkysuel

e

—

HegpmezazoHocHOCmMb omsioxxeHuUl 6acceliHa ebisigJieHa 8 WUPOKOM cmpamuzpaghu4eCKoOM
duana3oHe, om rnopoa nasieo3olicko2o gpyHoameHma 0o arim-ceHOMaHCKUX OMJI0)KeHUll epXHe20
mena (Pposnoe C.B. (Mr'Y)).
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Schematic cross-section of
the petroleum systems of
West Siberia basin.

pgc.lyellcollection.org

Bazhenov formation is the
main source rock in West
Siberian petroleum region
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Teppurtopus 6acceiina cJjio:KeHA TePPUTeHHBIMHU OTJIOKEHHUSIMHU IOPCKOT0, MeJIOBOTO,
NaJIeOreHOBOr0, B MEHbIIIeil cTeleHNn HEOreHOBOr0 BO3pacTa; 0oJiee IpeBHUE
OTJI0:KeHUs1 (TpHUAac, MaJIe030ii) pa3BUTHI JHIIb BO BIAJMHAX, 0CJO0KHAIOMIUX
¢dynaament. HuxxHe- M cpeHEeOPCKHE OTJIOKEHUS NMPeICTABJICHbI
KOHTHHEHTAJbHbIMH MeCYAHO-TJIMHUCTHIMHU MOPOJAMH C MAKCHUMAJIbLHOI MOIIHOCTHIO
Ha C. 0acceitna 1000 » (Ha 00JbI0OM TLIOMAAHN OacceHHA MOIIHOCTH MX COCTABJIAET
200—600 m). BepxHewpckue U HUKHEMeET0BbIE (BAaJTaHKMHCKHE) MOPOABI CJI0KEHbI
APrUJJINTAMH U IeCYAHUKAMHU; MOIIHOCTH BEPXHEIOPCKHUX OTJI0KEHHH PeaKo
npeBbimaeT 300 v, BaganxuHckux — 500 a; ocTajbHasi YacTh pa3pe3a
PaHHEMEJI0BOI0 BO3PACTAa CJI0KEHA JIJATYHHBIMH U MOPCKUMH INIMHUCTO-NECYAHBIMHA
NMopoAaMu MOITHOCTHIO 0T 600 . B neHTpabHOM YacTu 0acceitna u 10 1000 » na
ceBepe. OTJI0KeHUSI BEPXHEro MeJia, MajJeoleHa U 301eHa MPeACTaBJIeHbl MOPCKUMM,
B MEHbIIIeil cTeneH KOHTHHEHTAJbHBIMH INIMHUCTHIMH U MECYAHUKOBBIMH
nopoaamu, MOIHOCTHIO 0T 800 10 1600 n. OuroneH, UMeUIUI MOIIHOCTDH He
cBbiie 700 », BbIpaskeH KOHTHHEHTAJIbHBIMHU MEeCKAMU U INIMHAMU. MakcuMaabHasi

MOIIHOCTH (CBBIIIIE 5 K1) 0CAJOYHBIX OTJIOKEHUI U3BECTHA B CEBEPHOM YacTH
o0acceiina (bC9).
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1- sandstones with coarse material; 2- sandstones (sand); 3- silt;
4- mudstone (clay); 5- coal; 6- siliceous argillites enriched in OM; 7- oil
and gas saturation; 8- carbonates; 9- effusive rocks; 10- igneous-
sedimentary rocks; 11- clayey-siliceous rocks; 12- weathering crust
®ponos C.B. (MI'Y)
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* B ocHosanuu 0caoounozo uexna évloenaemca Cucmema pauuempuacoeblxpu¢moe,
nosioxrxueuiana OCHoearnue Owlbueﬁmemypaa‘eummo bacceiina.
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Lsba Palagorolc active margin volcano-phrtonic belts
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AMAJIbCKASA HIFo
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YPEHIOUCKOE

He(TerasokoHAeHCaTHOEe MEeCTopoXAeHue

s Omkpwimo 6 1966 2. 3anacel — 10,2mpnn.m3
* Ilpuypoueno k epynne 1.n. ¥Ypeneotickoeo éana

*  3anexcu 6 nnacmax IO, (topa), 17 necuanvix niacmax epynn b u A
(neokom-anm-anv6) u epynne niacmos IIK (cenoman)

*  3anesicu niacmogvle c60008vle, 8 OONLUUUHCIEE TUMON0CUYECKU
aKkpanuposannwvie. Boicoma — 0o 200 m (1IK)
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3. I'eonozuueckasa ucmopus

200 M/IH neT Ha3apg
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EARLY DEVONIAN (400-385 Ma) ~ PAHHE[IEBOHCKMWI NEPWO] (400-385 MNNMOHOB NET Hasaf)

g PZ

| Fault
e Caeur
Island arcs or active continental
v v margins - primarily wolanic
DCTpoBHaRA Y3 Wn M SKTHBHEA

HOHTWHEHTANDHAA ORpanHa —
NEQBOHIYANBHD BYNEaHWUEER

SOUTH MONGOL OCEAN
IOMHOMOHOICKUF
OKEAH

Ancient cratons
| [peBHME HPETOHH

Late Precambrian-Early
Palaeczoic accretionary-
collisional complex

Late Precambrian -
PanHenaneozoiloi
BRHPELWOHHOHEOMN M3 WOHHDE
HOMINERT

pynnG

Passive margin/fore-arc trough
Maccuexan oxpanka |
HPSEE3A [yTa CHHKTMHANA

- | Back-arc basins
| 3agyroswe facceiinm

URALIAN OCEAN
YPANGCKWA OKEAH

Basins floomed with oreanic aust
E3cceiHN NoKpLTHe
OHESHWHECHDI Kop o

— DOiceanic crust with transform
E faults and spreading ridges
CiEaHWUECHAR KOPa C

0'g

EAST EUROPEAN

PLATFORM :
i TPEHCHOPMHDIMG COBATSMN W
BOCTOYHO-EBPOMNENCKAA | CMPEgUHTOB M XpefTamA
MMATOOPMA

Source: after Buslov et al,, 2003
Werounme: Nosmarenuanam Fwenoiea woam, 2003

PucyHok 1.2.1: [pegnc

Figure 1.2.1: Conjectural plate tectonic setting; Eary Cevonian

http://www.rogtecmagazine.com/ru-blog/blackbourn-reports-western-siberia-mesozoic-and-tertiary/
I'pexem Bnsxbepn Blackbourn Geoconsulting
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EARLY CARBONIFEROUS (350335 Ma) ~ PAHHEKAMEHHOYTONbHbI NMEPMO]] (350-335 MMANMOHOB NET Ha3a)
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PucyHok 1.2.2: [pegnonaraemoe pacnonoykeHne TEKTOHWYECKOM NAWThl; PaHHeKaMeHHOYToNbHLIA MepuoL

Figure [.2.2: Conjectural plate tectonic setting; Early Carboniferous
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Onucanue OCHOBHBIX 0JIOKOB
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®ynnament 3anagHo-Cudupckoro
OacceitHa OpUEHTUPOBOYHO
paz/iesieH Ha MATh OCHOBHBIX
TeHETHYECKUX OJIOKOB
(ITpunoxxenue 2-4 (Eropoa u
Yuctskona, 2003); (CypkoB u
CwmupnoB, 2003)). 3aech MOKa3aHbI:
YpanbCKuil 1osIC, CUCTEMA
HenTpansHoit 3anagHoit Cubupu,
KazaxcTanckuii mosic, BKJIrouas
3oubl Canuma u Upteima, CasiHo-
AunTaiickuii nosc u Enucenckuii
nosic..
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/ru-blog/blackbourn-reports-
western-siberia-mesozoic-and-
tertiary/
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Mpunoxenue 2: [lotopckuid (hyHaamMeHT 3anagHo-cubupckuii Bacceiin n NpUneraniLme TeppuTopit

Enclosure 2: Pre-jurassic basement west siberian basin and surrounding areas
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MpunoxeHue 3: TonKoBaHWe recUsHEcKOro TpaBepca CeBepo-BOCTOHHON OKpanHkl 3anagHocubrpekoro bacceiHa

Enclosure 3: Interpreted geophysical traverse through the northeastern margin of the West Siberian Basin
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SURGUT ARCH FRASHOSOUYUP HOMDCLME OF- WS YUGAN FRASNDSO LKLIP HOMOCLINE
arOCEMTC DA M, | CEk-BACOMH KPS CHOCETIEKYTICRAR FDMOKIVHATE L

Line of section shown on Enclosure IL1 NWHWA pEpe3a M3 Mpanasesan 1.1
After Kirda, M. R [2005) N maTepuanam Kupga K. (2005)

MpunoxxeHue 5: NonepeyHbIi pa3pes PCKOoro, TPUAcoBOIO U Naneo30MCKOro rneproaa LieHTpasibHOM
YacTu 3anagHocnbupckoro bacceHa (CypryTckoe nodHATMe 40 ero BOCTOHHOW OKpaviHbl). YNpoLLeHHas 1
NpennonoXxmnrtensHasa rnybokas cTparturpacus n TeKToHnKa

Enclosure 5: Cross section of the Jurassic, Triassic and Palaeozoic from the Central West Siberian Basin (Surgut Arch
to its eastern margins ). Deeper stratigraphy and structure is simplified and conjectural
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Huocnas opa, 6 oonvuen wacmu 3anaono-Cudupckoi naumel, 1eHcum Ha naieo30uckKux u
QOKeMOPUILCKUX NOPOOUX, 3a UCKTIOYEHUEM mexX MeChl, 20€ RPUCYMCMEYION ROPOObl MPUACOBO20
nepuooa, 3anoauawuiue zpaoensvt. OOHaKo, 8 ce6epHom paiione 0acceiina, OMao0HCeHUsA HUNCHEI I0pbl,
6 OCHO6HOM, KOHMUHEHMAILHOZ0 NPOUCXOHCOCHUS, BKIIIOUAA 03EPHOE, NEPEKPLIEAIOm UWUDPOKO
pacnpocmpanennvle OMaoNHceHus no3oneco mpuaca (mamneiickue cepuu) (Puc. 1.3.1 u 1.3.2). B
panneit rope, u 6 ocovennocmu 6 nauncoaxe, 3Ch (3anaono-Cubupckuii 6acceiin) 6 ueiom nauan
ROZPYHCAMbCA, XOM HEKOMOPOoe 8PemMs 0CMABAIACy MEHOCHYUA K HAUDONbUIEMY NOZPYHCEHUIO 8
pationax, nexcauiux Ha pughmoeswvix 3onax mpuaca. Tpancepeccus panneii-cpeoneil Wpvl, NPOOCUATACD
c cesepa 800J1b TUHUIL 2PAOEH08, U PACHPOCMPAHAIACH 0djlee, NOCHENEHHO 3AN0HAA PAHHIOIO
CIMPYKmypy u 3p03UOHHbLIL peabedh nosepxnocmu. B smo epema Mancuiickas eénaouna, kKomopas
ABNANACH 30HOU 830bIMAHUA NO30HEZ0 NANEO305, CMAA OCHOBHOIL 30HOU NOZPYHCEHUA. MO ABUIOCH
RPUYUHOU 00pPA306AHUA NOJIY-HEKOMNEHCUPOBAHHO20 Daccelina Ha 3anade Xanmul-Mancuiickoui
pezuonanvroii eo3zeviuiennocmu (Puc. 1.3.5). I1o3onee, 6 ropckuii nepuoo, Xanmul-Mancuiikas
6036bIULEHHOCHb MAKJIICe HAYANA NOZPYIHCAMBCA, @ HAUUHAA C NO30HEl 10Pbl, KOMOUHUDOBAHHASA
Xanmui-Mancuiickaa énaduna npespamuiach  camyio 2iyo0xoeoonyio 3ony 3Ch. Bo epema nuzkozo
YPOGHA CMOAHUA MOPA U KOHMUHEHMAIbHO20 0CA0OKO0OPA306AHUA YUACMKU HAUDOTIbULEZ0
NPOCUOAHUA HAO MPUACOBHIMU ZDADEHAMU OOBIYHO UMEIU PEYHbLE CUCEMbl, KOMOpble 00Pa306bl6a1U
peunbvle u 0eibmosvle hauuu, moz20a KaK 6 Mecmax MmeHee 0bICMmpo20 NPOCUOAHUA UHO20A
npoucxoouna 3po3usn. B nacmoawee epema noocmunaroujue nopoovt no30He20 naneo3os, 6

00nonHeHue K 0bl6uuM pugmosvim 30Ham, XapaKkmepuyomcsa noGblUleHHbIM MeEeni06blM NOMOKOM
(Cypxog u op., 1982).

MZ
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PucyHok 1.3.1: lNonepedHbiil paspes YpeHroickoro pudita 1 crpaturpacua TIOMEHCKON CKBaXKUHbI CIM-6 oT

TPWacOBOIo A0 PaHHEKPCKOro Nepuoia

Figure 1.3.1: Cross section through the Urengoirift, and the Triassicto Early Jurassic stratigraphy of the TyumenSG-6well
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OcanouHble OTJIOKEHUSI pAHHEN U
CpeaHeN I0pbl UMEIOT TONIINHY 2
KM 1 00Jiee B CEBEpHOH YaCTH
Oacceiina, u TonmuHy 500 M u
MEHEE B [IEHTPAIBHON U KXKHOM
yacTsax OacceiiHa. B mepuon
0TIIOKEHUA dTUX 0caakoB 3Ch ObL1
COEIMHEH Ha CEBEPE C
ApktudeckuM 6acceiiHoM. Bo
BpeMsI IO3/JTHETO Me303051, F0ro-
3amnajHas 4yacTh OacceiiHa Takke
ObLIa cCoeTMHEHA Yepe3 Y3KYIO
Typraiickyro BraguHy ¢ Tetucom
I0T€, XOTSI ATOT MPOJUB OOJIBIITYIO
4acTh BPEMEHU IepechiXall H,
MOATOMY, TaM aKKyMYyJIUPOBAJIUCH
KOHTMHEHTaIbHbIE OTIOXkeHU. K
KOHILY CPETHEH I0pbI
KoH(pUTryparus dacceitHa
OCTaBaJlaCh B OCHOBHOM TaKOM ke,
KaK U B HACTOSIIEE BPEMSL.

Spogmp MM OTCYTCTBME
PaaynkTMpyoWero ocapy)
Eroding plain or no net deposition

“ Blackbourn

gl e

OzepHble Galun
Lacustrine facies
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Delta top/coastal plain, interdistributary to shallow marina
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Littoral to shallow marine

e o
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Wecrounuk: BB, benogepos u M.A. WeaHos, 20038 rog
Source: Belozerov, V. B. and lvanov, |. A., 2003

PucyHok 1.3.5: 3anagHo-crbupckuin baccelin — naneorpadus niamHcbaxa

Figure 1.3.5: West Siberian Basin - Palasogeography Pliensbachian
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B cBs3u ¢ orpomuoit npoTsbkeHHOCTHIO 3Ch u cunbHOM (hanmaibHONW U3MEHYHBOCTH, CTpAaTUTpapuIecKas
TEPMMHOJIOT U1, 0COOEHHO 0PI U MeNa, SIBISIETCs cllokHOM. HekoTopsle cTparurpaduueckue noapasaeacHui
IpU3HaHBI B 00JIbLIEH yacTu OacceliHa, Toraa Kak Apyrue pa3BUuThl TOJIbKO MeCTHO. Puc 1.3.3 oroOpaxaeTr 0CHOBHYIO
cTparturpaduueckyo HOMEHKIATYpy, UCIIOIb3yEeMYIO B pa3IUYHbIX yacTsax 6acceitna snonb C3 — FOB pa3zpesa.
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PucyHok 1.3.3: N

Figure 1.3.3: Jura

Huboicneropckue omioicenus ommedaromcsa moiabvko 6 CMpyKmypHuIX U IPO3UOHHBIX 6NAOUHAX 20PU30OHMA DacceliHa,
mo20a KakK 6onee no30HUue OMJI0MHCEHUS MAKIHCE HOKPBIEAIOM 630bIMAHUA U MPAHCZPECCUBHO 3A1€2al0m O KPaam
oacceiina (Pucynku 1.3.3 u 1.3.5). Pannsas wpa xapaxmepuszyemcsa aiil08UdibHbIMU U 03EPHBIMU OMILOHCEHUAMU,
Mecmamu c yznem. B amo epemsn pezko menanace naneozeozpagpus, 6v136annan OnycKanuem naamepopmol u
I6CMAMUYECKUMU KONEOAHUAMU YPOBHA MOPA.

MZ: J-K http://www.rogtecmagazine.com/ru-blog/blackbourn-reports-western-siberia-mesozoic-and-tertiary/
I'pexem Bnoxbepn Blackbourn Geoconsulting
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VICTOMHWK: AH, 2003 rop, ¢ [ "

From Yan, 2003, with additions and amendments

bonvwasa yvacme nnowaou oviia npedcmasnena XoaMucmovim u 20PHLIM peibehom, na10CKUMU 60368bIULEHHOCMAMU U
IPO3UOHHBIMU HUBMEHHOCAMU CO CLONHCHBIM PacileHeHHbIm penvedom. ILnowadsb omnoscenuil ovinia ouens
02PDAHUYEHA, U OMMEYANACh 8 CAMBIX 2IYOOKUX YaCmAX Oacceilna u HeCKOIbKUX 6bIMAHYMbIX 6NAOUHAX 3PO3UOHHO20
U MEeKmMOHU4YecK020 npoucxodxcoenus. OcHogHble YeHMPbL 00T1OMOUHBIX NOPOO 3A1€2alu HaA cesepe, Ymo 6 Hacmoauiee
epems AenAemca MOpcKum dacceiitnom. Ocadounvie OMaA0HCeHUA RPOUCXOOUTIU 8 03EPHO-PEUHOIL NOTIME U

nepenocuiucsb pekamu.

MZ: J
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MpunoxeHue 1: CTpyKTypHas KapTa 3anafgHo-cubupckoro BaccerHa rnybyiHa 00 BepXHEero topa lti
Enclosure 1: Structure Map of West Siberian Depth to Top-Jurassic Geoconsu tmg
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Ty ome YUacTki MOpEKDro Wwenbda
Deeper parts of marine shelf
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CTCIICHM, Ha 3amaj
- (Ypan).
http://www.rogtecmagazine.com/r
u-blog/blackbourn-reports-
western-siberia-mesozoic-and-
tertiary/
pexem bnoxbepn Blackbourn
Geoconsulting
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Sounce: Belozerov and Ivanow, 2003

PucyHok 1.3.6: 3anagHo-cubupcKmi BaccelH — naneorpacdud Toapa
Figure 1.3.6: West Siberian Basin - Palaeogeography Toarcian



Jlekuyusn 8. Beeoenue ¢ pecuonanvuyio u ucmopuueckyio 2eonozuiro 3anaonou Cuoupu

Bo Bpemsi mo3nHero mnHcOaxa U paHHETo Toapa, Mpou3onuin omioxkeHus miacta Jull (ceuta lllepkana) u ee uzomnsuus,
yaacTtok Toryp (Puc. 1.3.3). B 310 BpemMs npoucxoasaT ganpHelIee peruoHaabHoe norpykenus. CeTuMeHTallMOHHBIN
OacceiiH pacIIupHIICs, a TUIOMIAAb PO3UH YMEHBIIHIACH. SHAYMTEIbHAS I0KHAsL 9acTh Oacceiina 10 63° N o0pa3oBbiBaia
HU3MEHHYIO paBHUHY 03€pHO-PEYHOI0 MPOUCXOXKIEHHUS C OOIIMPHOM PEUHOM CEeThIO, KOTOpast Heclia OobIINe 00bEMbI
TEPPUTEHHBIX 0CAJKOB B MOPCKOM OacceitH. He3nauntensHOE BhIpaBHUBAHUE pelibe(a U MOJHATHE YPOBHS MOPS
MPUBEJIO K 00PAa30BaHUIO TPOMEXKYTOUYHOM IPYMIIbI (paliii B MPUOPEKHBIX paBHUHAX, BPEMs OT BPEMEHH 3aTOILISIEMBIX
MopeM. DT pauuu GOPMHUPOBATUCH PSIIOM C MOPCKUM 0acceitHOM Ha ceBepe, U MPOXOJIUIIN HA 0T B PEYHO-03EPHYIO
PaBHHHY, TPAaHUYAIILYIO Ha FOre C CEBEPHBIMHU CKJIOHAMH OCHOBHBIX IMOABEMOB, TaKMX Kak CypryTckui,
HwxneBapTOBCKH, AJIEKCAaHAPOBCKUM U IPYTHE CBOABL. bonbIas 4acTh TEPPUTCHHOTO MaTepralia OCeAala Ha y4yacTKax
0OHaXXUBIIETOCSI MOPCKOT'O JTHA, IEPUOJUUYECKH 3aTOILIIEMOr0 MOPEM, U B MOPCKOM OacceitHe. Camble MOIIHBIE U CaMble
OJTHOPO/IHbIE HE()TEHOCHBIE TIECYaHUKH HAKAIIJIMBAJIUCH B MOABOAHON U Cy0a’palibHOM YacTsIX JENbThI, U TAKXKE BIOJIb
najeo-pycen. 3Ha4UTeNbHbIe MPOCTPAHCTBA MEX/TY PEUHBIMU JOTHMHAMHU OBLIIH 3aHATHI 03€paMH U O0JI0TaMU, T
HaKaIIMBAJIUCh IJIMHBI U aJIEBPOJIUTHL. Beep ajtoBUaIbHbIX M KAMEHUCTBIX OTVIOKEHU HAKarUIMBAJICs HAa CKIOHAX
OIbEMOB. VICTOUHMKH 0CaIOYHBIX OTJI0KEHUN PACTIONIATAINCH BOJIb FOXKHBIX U, B OIPEIEIEHHBIX MECTAX, BAOJIb
3amaJiHbIX KpaeB 0acceiiHa v, TakKe, Ha CTYTNIEHSIX OCHOBaHuU. JlanbHeilliee norpy>keHrue peruoHa Mpou30I1Iyio B paHHUN
TOAPCKUI IEPHUOJ, C yMEHbIIEHHEM penbeda. OOmacTh OTIIOKEHUH HAa THE MOPS paclpOCTPaHMIACh Jajiee Ha IOT, UTO
MIPUBEJIO K MEPUOANYECKOMY MPOHUKHOBEHHIO MOPCKOM BOZIBI B LIEHTpaJbHbIE pailoHbl 3anaaHoi Cudupu, 4To J0Ka3aHO
MOSIBIIEHUEM MUKpO(ayHbl 1 MUKPO(UTOIIIAHKTOHA B CKBaXHHaX, MpooypeHHbIx B [llepkane, Xantei-MaHcuiicke,
Emanranecke, Manoarancke, [lolikuncke, FOrancke u ap. B 310 Bpemsi HakariMBaauch NIMHUCTBIE U WIIUCTHIC
omioxeHus: Torypckoi nauku. OHU IIMPOKO pacIpOCTPAHEHBI, HO BHIKIIMHUBAIOTCS HA CKJIOHAX IMOAHATUH.

MZ:
J http://www.rogtecmagazine.com/ru-
blog/blackbourn-reports-western-siberia-
mesozoic-and-tertiary/
I'pexem bnsxoepn Blackbourn
Geoconsulting
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B cpennem u nozanem toape mact JulO (Topenas /XynoceeBckasi cBUTa) U ee rinnHucTas nokpbiinka (Pagomckas
MOJICBUTA) aKKyMYJIMPOBAJIMCH B YCIOBUSX JalIbHEHIIEro perunoHaibHoro norpyxkenus (Puc. 1.3.3; 1.3.6). OGnactu
APO3UU PE3KO COKPATUIUCH. HECKOIBKO OCTATOYHBIX «OCTPOBKOBY» 3PO3HH OCTABAINCH B IIEHTPAIbHBIX YaCTSIX
peruona: Bepxuensmunckuii, [opmikoBckuii, Konutinopckuii u gpyrue ydactku. O01acTv 3po3ur B peeiax
KpacHonennnckoro n CypryTckoro CBOJ0OB ObLIM 3HAYUTEIBHO COKPALIEHBI, TAK KAK OHU HAXOIWJIUCh HaJl
HwuxneBapToBcKoid, AniekcanipoBckoil, [Tapabenbckoil U JpyruMu NajaeonogHATUIMHU, TJ€ paHee MPEeBATMPOBAIH
npoiiecchl 3po3un. O6IacTh 0CaIKOHAKOTUICHHS 3HAYUTEIBHO MPOABUHYJIACH HA 3ariaj] U Ha IOT.

YcnoBus 0CaIKOHAKOIUICHUSI U3MEHWIUCH C TAIbHEUIIIE MOPCKOU TpaHcrpeccuer. OTn0oKeHUs HAKIUIMBAIMCH HA
BOJIHO-O3EPHBIX PABHUHAX, HA HU3MEHHBIX aKKyMYJISITUBHBIX PABHUHAX C U3MEHSIOIIUMUCS YCIOBUAMU
OCaJKOHAKOIJIEHHUsI, HAa OeperoBoi paBHUHE, IEPUOJUYECKH 3aTOIIIEMO MOpEM, U B MOPCKOM Oacceline. B
Mepro/1 MO3AHEr0 Toapa (Bo BpeMs (hopmupoBanus PagomMckoil MoCBUTHI) MPOU3OIILIO JAJIbHENIIIEE OCEaHNe
pEruoHa ¢ MOKpPHIIKOil penbeda. [IoBTopHBIE 3MM30/bI MOPCKOW TPAHCTPECCUU MPUBEITU K MEPUOTUIECKOMY
IPOHUKHOBEHHUIO MOPS HE TOJBKO B IIEHTPaJIbHBIC, HO TAKXKE U B 10KHBIC YacTu 3anaaHou Cubupu. [uHuCTHIC U
WJIMCTHIE OTIIOXKEHUS PaIoMCKOM MTOICBUTHI TOKPBIBAIIA OIPOMHBIE MPOCTPAHCTBA, HO BHIKJIMHUBAIUCH HA CKIOHAX
NageonoAHATUN. Takoil MOKPOB 00pa3yeT HaICKHYIO MOKPHIIKY macta JulOo.

MZ: J

http://www.rogtecmagazine.com/ru-blog/blackbourn-reports-western-siberia-mesozoic-and-tertiary/
I'pexem Bbnaxbepu Blackbourn Geoconsulting



Jlekuyusa 8. Beeoenue ¢ pecuonanvuyio u ucmopuueckyio 2eono2uio 3anaonou Cudbupu

Komner nozinero Toapa u Havayio aajieHa XapaKTEePU3yeTCsl PpEaKTUBALMEH TEKTOHUYECKOW aKTUBHOCTH U
OTCTyIUIeHHEM Mopsi. Ha 3HaunTenbHOM yacT 0acceilHa yCTaHOBUWIICS CyOaspaibHbIN PEXUM U
IIPOJIOJKAJICS B TEYEHNE BCETO AaJICHA.

[Tnacter Ju7-Ju9 dopmupoBanuce B TeueHue aajgeHa. CeTMMEeHTallMOHHBIN OacCeitH MpeBpaTUics B
ITUPOKYIO BOJHO-03EPHYIO PAaBHUHY C OOIIUPHON PEYHON CEThI0 U MHOTOUHCIICHHBIMU 03epamMu M 00J10TaMu
(Puc. 1.3.7). Pycna pex MUTpupoOBajiy 4Yepe3 MUPOKKUE TOTUHBI. [103U1IM OCHOBHBIX BOJIOTOKOB OCTABAINCH
TaKWMH K€, KaK OHM YCTAHOBWIKNCH B paHHEH rope. MOIHOCTH 0CaJIKOB YBEINYMBAJIACH IO HAIIPABJICHUIO K
pyciiaMm, KaK U cofiepkaHue rnecka u uia. OOupHbIe TEPPUTOPUH 3a TIPEICIIAMU PEUHBIX JOJIUH ObUIH
3aHSTHI 03€paMU U 00JIOTaMHU, T7I€ HAKAIUTUBAIMCH TJIMHUCTBIE U WIIMCTHIC OTJIOKEHUSI BMECTE ¢ TOPHOM, O
YeM CBUJICTEIHLCTBYET MHOTOUYHMCIICHHBIE U I0BOJILHO MoIHbIE (1-3 M) nmpocioun ymist. Cepunt 3p03MOHHBIX
OCTATKOB APEBHUX MOPOJ] BHICTYIIAIN YEPE3 OTI0KEHUS B BOTHO-03EPHON PaBHUHE.

Hawnbonee pacnpocTpaHeHHOM cTpaturpaduueckoil TOMIIEH, 1TaTupyeMoi paHHEe! U cpeaHe I0po,
ABJISIETCS KOHTUHEHTalIbHAS yIVieHOcHas TroMeHckas cButa. Ee mogoiiBa nuaxpoHHa, 3aJIeTaeT B OCHOBHOM
B [IpE€/IeIax TOapa U aaJieHa, XOTsl HEKOTOPhIE aBTOPHI OTHOCAT €€ K 0a3aJlbHOMY HECOITIACHIO TeTTaHTa,.
Kposins TromeHCKo# CBUTHI MPOXOAUT Mo rpaHulie 6at/kemnosei (Puc. 1.3.3). baltocckuii Bek (koraa
HaKOIMWIach rpymnmna miactoB JuS-Jub) xapakTepusyeTcs 3HaUUTEIbHBIMU U3MEHEHUSIMU BO BHEIITHUX
YCJIOBHUSAX OCAJIKOHAKOIUICHHUS, OTSITh-TaKU C PACIIPOCTPAHEHUEM MOPCKHUX YCIIOBUI U ITUPOKUM Pa3BUTHEM
danuit npubpexHOMOpPCKOor paBHUHBI. KoInM4ecTBO MOAHATHN MOACTUIAIONIUX TTOPO/I, TPOCTYMAIOIIUX
4yepes aJUTIOBUATIbHYI0 PAaBHUHY, YMEHBIIIWIOCH, 4 U30JIMPOBAHHBIE CTYIIEHU OCHOBAaHUS U3BECTHBI TOJIHKO B
KaitmbicoBom, CypryrckoM, HuxkaeBapToBckoMm, AnekcannapoBckoM u [llaumMoBckoM cBogax.

MZ: J
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['paHuIIBl CETMMEHTAIIMOHHOTO OacceiiHa 3HAaYUTENIbHO Pa3BUHYIMCH Ha 3aajl U Ha Ior. bosnbiias
4acTh KOXKHOTO y4yacTka O0acceiiHa Oblta mpeicTaBiecHa HU3MEHHON 0CaI0YHOM 1 OeperoBoit
pUOPEKHON paBHUHOM, MEPUOIUYECKH 3aTAIUIMBAEMO MOpEM, Yepe3 KOTOPYIO pa3BMIach CHCTEMa
JEIBTOBBIX KAHAJIOB, BMECTE C OCTPOBAMH, [IECUAHBIMU OTMEIISIMU U B3AbIMAHUSMHU HU3MEHHOCTH
aKKyMYJIATUBHBIX paBHUH. B 9TOM 30HE OTKIJIaIbIBAIUCh MIECKU U WIIBI T1acTOB JuS-6.

B paiionax Oosiee m1yOOKOTO MPOrMOAHMS U MPUJIETAIOITNX BIAANHAX, OTI0KEHUS HaKAIIMBAIUChH B
M30JIMPOBAHHBIX OacceiiHax ¢ MOPCKOM BOAOM MPHU MEPUOIUIECKOM COSAMHEHUE C MOPEM.
TexToHUUYECKasi aKTUBHOCTh B 00JIACTH CHOCA OCAJIOYHBIX OTJIOKCHHM ObLTa MPUTITYIIIeHA, pebed
OBLIT MSATKHUM, a KIIUMAT — BJIaXHBIM. KjlacTH4eckue OTIOKEeHHsI IIOCTYIIalu, B OCHOBHOM, C FO’KHBIX U
3amaHbIX TpaHull OacceiiHa a poJib MECTHBIX HCTOYHHUKOB ObLlIa PE3KO COKpaIlleHa.

B mepuon 6ara npounsonuio HakoruieHue miactoB Ju2-Ju4 . [laneoreorpadust Bo Bpemsi oCaxaeHUS
ATHUX IUIACTOB siBIsieTcs Oonee cnoxkHou (Puc. 1.3.8), Tak kak MOpcKasi Boa MPOHUKJIIA BHYTPh
JIPEBHUX 30H MOAbEMA BIOJIb 3PO3MOHHBIX KaHAIOB. MEITKOBOJHO-MOPCKasi 30Ha 00pa3oBajiach
BOKPYT 3HAYUTEIBLHOIO KOJIMYECTBA MAJICOMOAHATUN U MPUJIETAIOIINX TEPPUTOPHIL, C pa3BUTHEM
TUMUYHBIX SPO3UOHHBIX PUGOB, OCTPOBOB, MECUAHBIX OTMEJIEH, IeTBTOBBIX KaHAJIOB, OyXT U JIaryH.
Kitacrorenneie ocajiku mpoJ0JKaId MOCTYIATh U3 I0XKHBIX U 3aMa/IHBIX YacTel OacceiiHa, ¢
HE3HAYUTEIbHBIMU JIOKAJbHBIMU UCTOYHUKAMU. K mo3qHeMy 0ary, MOpPCKUE YCIOBUS YKE ObLIH
XOPOIIIO Pa3BUTHI, U HAOITIONATIOCH X B3aMMONPOHUKHOBEHUE C KOHTHHEHTABHBIMU B IIEHTPATLHOMN
yactu 3Cb. OcHOBHas MOpCKas TPAHCTPECCUS MMPOU3OIILIA C CEBEPA, OJHAKO, B CEPEIUHE KEILIOBES
(Yan, 2003; Puc. 1.3.9), korma ycTaHOBHUJINCHh MOPCKHE YCIIOBHS I10 BCEMY OacCeitHy.

M Z . .J http://www.rogtecmagazine.com/ru-blog/blackbourn-reports-western-siberia-mesozoic-and-tertiary/
- I pexem bnakbepu Blackbourn Geoconsulting
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Source: Belozerov, W B. and vanov, L A, 2003
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Figure 1.3.8: West Siberiz
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MZ: J

Wic B.E. Gencacpos u MA. 2003 rog,
Source: Belozerov, M B. and lvanov, . A., 2003

PucyHok 1.3.9: 3anagHc CKWI g A NO3OHero Kennoees
Figure 1.3.9: West Siberian Basin - Palae
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OT0XEeHUsI BEPXHETO OTJIeNa 3aJIETal0T C pa3MbIBOM MMOBEPX CPEAHEIOPCKOTO OT/IeNIa B HEKOTOPBIX paiOHaX
3anagnoi Cubupu, uMeroT MOIHOCTh O0ojiee S00 M B ceBepHOi yacTu 0acceliHa U B pailloHe XaTaHTH K CEBEPO-
BOCTOKY. B Ty 310Xy BoJibl ApKTHYECKOT0 OacceiiHa MpoHUKIU Ha tor 0 54° N. bonbias yacts 6accelina
XapaKTEPU3YETCsl TEPPUTEHHBIMU OTJIOKEHUSIMHU Ha MEJTKOBOJHOM U ITyOOKOBOJHOM Iienbdax (Puc. 1.3.9).
OOpa3oBaHME TIIMHUCTBIX U — MECTAMU — FTOPIOYKX CIIAHIIEB HAYAJIOCh B palioHax Haubosee ObICTPOro
nporudaHus B ICHTPAIbHOM U 3allaIHON YacTAX OacceiiHa, KOTOPhIe COOTBETCTBYIOT a0AIAKCKON CBUTE U €€
JaTepaibHOMY 3KBUBAJIEHTY — BACIOTaHCKOW CBUTE. MOpCKHUE TTIayKOHUTOBbBIC MIETh()OBBIC IECYAHUKHU U
CJIQHIIBI C COJIEPKAHUEM aMMOHUTOB HAKAILJIMBAJIMCH BIOJIb BOCTOYHOIO U 3aMaJHOr0 (UIaHTOB OacceitHa; rnpu
ATOM KOHTUHEHTAJIbHBIE PEYHO-/ICIIFTOBBIC OTIOXKECHUS U TJIMHUCTHIC KPAaCHBIE NIECYAaHUKHU B HAMPABICHUH K
MOPIO MEPEXOJAT B MICIb(POBBIE CIAHIBI U IECYAHUKU Ha FOTO-BOCTOYHOM M I0KHOM IpaHuiax. Mecramu
OTMEUAIOTCA IJIACThl KOHITIOMEPATOB U U3BECTHSAKOB, 0COOEHHO B CEBEPO-BOCTOYHOM yacTu OacceiiHa.

MZ: J
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Io30uerwopckuil pazpe3 nod 6ax3xceHo6CKol C6UMOIl MUMOHCKOZ20 APYCA 8 00uem modicem Ovlmoy pazoeieH
HAa 06e Yacmu: HUMCHIONW YACHLb, C1A2AEMYI0 0ePe208bIMU METKOBOOHBIMU OMIIOHCEHUAMU Kel/106EUCKO20
U OKChopOocKozo apycos, u 6epxXHION) UaACHIb, NPEOCMABIEHHYI0 8 0CHOGHOM MOPCKUMU NECKAMU U
2TUHAMU KUMEPUOIHCCKO20 APYCA, OMHOCAUUMUCA K 6EPXHEl NOOC8UmMe CU208CKOIll ceumoul. B mo ice
epemsa payuanvbHas UIMEHYUBOCHIb 00CHAMOYHO 8E/TUKA U OMOEIbHbBLE PA3PE3bl OMIUUAIONCA OM
npeonoiceHno20 ynpouwiennoz2o oopasua (Puc. 1.3.3 u 1.3.4).
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B ceBepo-BocTOUHOI YacTu 6acceiiHa OTI0KEHHSI KeJUIOBEs-MTO3AHETO OKCopaa 00pa3yroT BaCIOTAHCKYIO CBUTY U €€
JaTEpaNbHBIN YKBUBAJIEHT — HAYHAKCKYIO CBUTY. K BaCIOraHCKOM CBUTE OTHOCATCSI MOLIHBIE MECYAHbIE U NIMHUCTHIE
IJ1acThl HEHTpaIbHOU yacTu 3anaaHoi Cubupu. HuxkHeBactoranckast ojCBUTa OTHOCUTCS K O3IHEMY KEJUIOBEO-
paHHeMy okcopay U 00pa3oBaHa B OCHOBHOM YE€PHBIMU H TEMHO-CEPHIMU INIUHAMU C OUTYMUHO3HBIMHU TIACTaMU
TOJMIMHON 2—3 cM. BeTpedaroTest TOHKHE MIacThl CEPOro KBapi[-NoJEBOLINATOBOTO U KBapIl-IJIAayKOHUTOBOIO NIECYaHUKA
Y aJIEBPUTA C MPEPHIBUCTON JTMH30BUIHOM CIOUCTOCTHIO. OTIIOKEHHUS JIOKAJTbHO U3BECTKOBHUCTBIE, C OT/IAEIbHBIMU
IJIacTaMy INIMHUCTOIrO U3BECTHsAKA. Ha MOBEpXHOCTIX HAIIaCTOBaHMS BCTpeYaroTcs kapOoHaTHbIe mopoAsl. [1o
HAITPABJICHUIO K OCHOBAHUIO YBEJIIMUUBAECTCS COAEPKAHUE ITECKA U MJIA; BCTPEYAIOTCS YINIMCTHIE MOPOABI U OKAMEHEBIIIHE
(dbparMeHThI APEBECHON PACTUTEIBHOCTH.

Ha BocToke HMKHEBacCIOTaHCKasl MOACBUTA IEPEXOUT B HAYHAKCKYIO CBUTY, KOTOpas c(popMUpOBaIach B YCIOBUSX
MEPUOJINYECKH 3aTOIIIEMBIX MOPEM MPUOPEKHBIX U AJUTIOBUAJIBHBIX PABHUH M MEJIKOBOHOTO I1eJib(ha, KOTOphIE C
BOCTOKA M FOT0-BOCTOKA MPUMBIKAIOT K aKKYMYJISITUBHON paBHUHE C PEUHOM ceThio. [lecku u w1 mpeacTaBisitoT co00i
JICJIBTOBBIE OTJIOKEHUS, BKITFOUAIOIINE TaKkKe OeperoBbie 0aphephl U OApbl, MPUIUBHBIE 3aBO/IM U TUISIKHBIC MTECKU.
PaznuuHblie necyanble TOPU30HTHI 0OHAPYKUBAIOTCS B 000COOJICHHBIX 30HAX, a MPOHUIIAEMBbIE IIACTHI (Topu30HT JuV1)
00pa3yIoT 30HBI, TPOCTUPAIOIINECS C CEBEpa Ha 0T M PACIIOIararolluecs Mo OTHOLIEHUIO IPYT K APYTY YCMynamu,
OPHEHTUPOBAHHBIMU C 3aIajia Ha BOCTOK.

CuroBckasi CBUTA, UM HUKHEMAPbIHOBCKAs MOCBUTA, CPOPMUpOBAIach B BOCTOUYHOM yacTu OacceiiHa B
KHUMEPHIPKCKOM Beke. Ha 3amazne BepxHecUroBckasi MOJICBUTA MEPEXOANT B MPEUMYIIIECTBEHHO NIMHUCTYIO TEOPTUEBCKYIO
CBUTY, XapaKTEPHU3YIOIIYIOCS [NIAyKOHUTOBBIMH U CUJEPUTOBO-MaPIraHI€BO-U3BECTKOBBIMU O0OPA30BaHUAMM, & 3aTEM
MepEeXoaUT B BEPXHIOK YacTh abanakckoit cBUTHL. [locnennsis B [Ipenypaiibckoii 30He, B Ipeeiax JOKaaIbHO

BBIKJIMHUBAIOIIEHCS 00JaCTH KHMEPHIKCKOTO BO3PAcTa, PEACTaBICHA BEPXOM HIDKHEH MOCBUTHI JaHUIOBCKON CBUTHI.
(Puc. 1.3.4).

MZ: J http://www.rogtecmagazine.com/ru-blog/blackbourn-reports-western-siberia-mesozoic-and-tertiary/
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MZ: J

Werounue: B.6. Benosepos 1 M A Weanos, 2003 rog

Source: Belozerov, W B. and lvanov, . A, 2003

PucyHok 1.3.12: 3anagHo-crmbupcknia acceiH — naneoreorpadus BO/PKCKOrO (TMTOHCKOro) apyca

Figure 1.3.12: West Siberian Basin - Palacogeography Volgian (Tithonian)
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Ipumok meppuzennozo ocaoka 6 mo epems 0blii HEDOIbUMUM, U OACCEUH CIMAl
NOIYHEKOMNEHCUPOBAHHBIM, 0COOEHHO 8 UEHMPAIbHOU U 3anadnoul e2o yacmsax. Illpumepno na zpanuye
I0PCKO20 U Me106020 NEPUOO08 NPOUZOULILO ROOHAMUE KPAe8 DACCellna — 8603MOMCHO, 8 pe3ylibmamne
opozeneza Ha eocmounom pnanze Cuoupckozo kpamona. Iloovem u nokanvnasn 3po3usn 0co60 4YemKo
nposenaomcea 6 panione Xamaneu u Ha roze noayocmposa Aman. Takum oopazom, 10xcHas yacmeo
Oacceiina 6 paiione npumepro 68° N ovina 6 mo epems, no eceil 6epoAMHOCMU, 000C001eHa ¢
oopa3zosanuem cyoodacceiina c 0co60 01a2oRPUAMHBIMU YCAOBUAMU 011 HAKONJICHUA OP2AHUYECKO20
seutecmea. Pecpeccus mops 6 Konue 10pcKko2o nepuooa, ckopee 6ce2o, CnocodCcmeosana 0anbHeluuemy
000co01enut0 10)1CcHO Yacmu Oaccelina. B mo sce epems, eepoamno, cmanu npoasiamsbca Haubdosee
6036bIULEHHbBIE YUACMKU Daccelina.

Jlannoie ceoghuzuueckoii pazeeoKku yKa3vléarom HaA HAIUYUE IPOZUOHHBIX HECO2IACUIL 6ePXHell I0Pbl 6
npeoenax KPynHulX cmpyKkmyp ceeepHnoii wacmu 6acceuina. Ilpucymcmeue 6b1coKoOuUmMymMuHo3HbIX
CllaHUe8 8 0aXHCEHOBCKOIL ceume Ha noayocmpoese Aman — u, 603modxcHo, 8 Fxcno-Kapckom cyoodacceitne
— CKOpee 6ce2o, A6NAeMmcsa C6UOCMETbCHIBOM OAIbHeUUIe20 0ZPAHUYEHUS YUPKYAAUUU OacceliHa.
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MZ: K

Hcrounni B.E. Benozepos w WA, Meanos, 2003 rog
Source: Belozerow, V. B. and vanov, | A, 2003

PucyHok 1.3.13: 3anagHo-cubupckuid 6acceliH — naneorecrpaching 6eppracckoro 1 BanaXKMHCKOro SpyCoB

Figure 1.3.13: West Siberian Basin - Palaeogeography Berriasian-Valanginian
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Ha npomsosicenuu menoeozo
nepuooa 3Ch coxpanan ceazo
¢ Apkmuueckum dacceiinom,
34 UCKTIIOYEeHUEM
HenpoooIIHCUMETbHBIX
nepuooos, K020a oH Moz Ovimb
HOTHOCMbIO UU YACHUYHO
ompe3an. Konuuecmeo u
CKopocmb 00pazoeanus
meppuzeHHbIX OMI0IHCCHUTL 8
my InOXy YEeNUUUIUCH U3-34
Obicmpo2o noovema cpanuy
oacceiina. Usamenenue
Kaumama c ygeaiuuenuem
Koiuyecmaea 0cadkos makice
MO2/10 CnOCOOCME06amp
pocmy 0onu
KPYNHO3epHUCMbIX
00710MOUYHBLX NOPOO.
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Sanaonou Cu6upu oonee 1500 m na ceeepo-eocmoke
oacceiina, npumepno 1000 m ¢

yenmpe u, KaK npasuio, He donee
500 m na cpanunax. Oowui
xapaxkmep 0cadKooopazoeanus
Oeppuacc-20mepuecKoz20 6eKog
MOIHCHO onucamp c1e0yiouum
oopazom: (1) mopckue omnodrcenus
OUMYMUHO3HBIX U CEPBIX CIAHUEE 8
Haubonee Gvicmpo oceoarouient
yacmu oacceitna (Xanmot-
Mamncuiickas énaouna); (2)
MopcKue wienb@hosvie necuanvie u
2IUHUCHIBLE OMILONCEHUS 800Tb
WIUPOKO20 NOACA, NPOMAHYBULECOCS
C cegepa Ha 102 K 60CMOKY Om
eénaounwl; (3) necuanvie u
2IUHUCHIBLE OMILONCEHUA
NPUOPENHCHBIX PAGHUH 8 UEeHmpe
60cmouH020 hnanza d6acceiina u (4)
KOHMUHEHmMaabHble 2TUHUCHblE
KpacHble necuanuKu 6001b ZPAHUY
Oacceiina na 1020-80cmoke.
Cpasnumensho y3xkas 30na
NeCUaHbIX U 2IUHUCMBIX hayuil
MeNK0600bs U NPUOPEHCHBIX
PAGHUH MmaKdHce 00HapyHcusaemcs
600/1b 3aNAOHOI 2DAHUL B
http://www.rogtecmagazine.com/ru-blog/blackbourn-reports-western-siberia-mesozoic- dacceiina, cMexcHoil ¢ YpanvcKkoil

and-tertiary/ 6036bIULEHHOCHLBIO.
I'pexem bnakbepn Blackbourn Geoconsulting

YLy WIN OTCYTCTBHE
PEIYMILTURYHOLLETO OCAAKDHAKDTINEH IR
Eroding plain or no net deposition

DzepHbie bayni
Lacustrine facies

“ Blackbourn
L it it g

K ITanbHbE TepPHTEHHEE
(oToyTcTemne Auddepenynaymum)
Continental clastics {(undifferentiated)

Bl L

ANnOBHANEHER DAEHWHE, YITEHOCHaR
Aluvial plain, coal-bearing

BHyTpeHHAR gensTa/feperoean NpHOpexHan PaBHHHA,
pacnpefenaHie DeKH Ha MEMKWE DYKaEa [jo
MENHKDBOIHO MOPCKD A 20HB!

Delta top/coastal plain, interdistributary to shallow marine
TUTOpantHaA 30Ha A0 MENKOBoHD-MOPCKOi 30Hk!
Littoral to shallow marine

MenkoBogHO-MOPCKaR 30Ha
Shallow marina

Mopckoii wens
Marine shalf

Ty GioKMe YuacTkin MOPCKOro Wwensda
Deaper parts of marine shelf

]
]
[
I

InyGokoBoaHAA MOPCKaA 30Ha
Deep marine

MZ: K

Mcrounwk: BE. Benosepos u MA. Meanos, 2003 rog
Source: Belozerow, V. B. and lvanov, | A, 2002

PucyHok 1.3.14: 3anaaHo-cuBupeKu SliH —

Figure 1.3.14: West Siberian Basin - Palaeoge
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WA OTCYTCTBME " e - - -
POAMPYIOLA: ot = =
Pe3yNETHRYICWEND OCAIKDHAKONNEHWA = i i
Eroding plain or no net deposition

O3zepHbie haupmn
Lacustrine facies

L ——

KoHTnHeH Tepp o™
(oTcyTcTane anbbeperunaumm)
Continental clastics (undifferentiated)

AnmoeuMantcHan paBHWHE, YINEHOCHaR
Alluvial plain, coal-bearing

BHYTpeHHAR fenbTa/feparosan NpupeasHan pasHKHa,
pacnpaensHle PeKn Ha MENKHe DyKaea 0o
MEMKOBOHO-MOPCKOMR 30HB

Delta top/coastal plain, interdistributary to shallow marine

P 30Ha 0o lil P LU
Littoral to shallow marine

MenkozogHO-MOPCKaA 30Ha
Shallow marine

MOPCKDA Wenb
Marine shelf

J0 BTREN O

[

I

TnyGoKNE Y4CTKN MODCKDTO Wenbda
Deeper parts of marine shelf

nyGoKDBOAHAA MOPCKaR 30Ha
Deep marine

MZ: K

Werounne: BB, Benczepos u MA. Meanor, 2003 rog
Source: Belozerov, V. B. and Ivanov, |. A, 2003

PucyHok 1.3.1

Figure 1.3.15: Wes
http://www.rogtecmagazine.com/ru-blog/blackbourn-reports-western-siberia-mesozoic-
and-tertiary/

I vexem Bisxbepn Blackbourn Geoconsultine

l" B Iackhourn_ i

W3 nanbonee npoTsHKEHHBIX
cTparurpaduyecKkux
MOAPA3AEIEHUN MOKHO BBIIEIUTH
METHOHCKYIO (Oeppuacckuii u
00JIbIIIast YaCTh BAIAHKUHCKOTO
sipyca) U BapTOBCKYIO (TIO3AHUI
BAJIAH)KUHCKUH, TOTEPUBCKUM U
OappeMCKuil SIpyChl) CBUTEHI, a
TaK)Ke MX JIaTepabHbIC
skBuBasieHTHI (Puc. 1.3.3).
Mopckoe 0caaKoHaKOIUICHHE B
TEUYEHUE TOTEPUBCKOTO U
OGappeMCKOro BEKOB 10 Mepe
Pa3BUTHUS PETPECCUU B TIO3THEM
HEOKOME Bce 0O0JIbIlIe
OTPaHUYMBAIIOCH TITyOMHHBIMH
30Hamu OacceitHa. B To Bpems B
FO’)KHOM M FOT0-BOCTOYHOM YacCTAX
OacceifHa ctanu npeodaaaaTh
[IMHUCTHIC KPACHbIE TIECYaHHUKH, a
Ha 3amnajHoM (raHre
JOMUHUPOBAJIA MPUOPEKHO-
PaBHUHHBIE YTIIMCTHIC MTECKH,
AJICBPUTOBBIC U CIIAHIICBBIC
omioxeHus. bimxe k 6appemy
MOPCKOE€ 0CaIKO0Opa3oBaHME
OBLIIO 1O HEKOTOPOM CTENEHU
OTPaHUYECHO XaHTbI-MaHCUKCKOU
BIaanHoOM, a BocTouno-
Cubupckoe Mope ObLIO MOYTH
M30JIMPOBAHO OT APKTHYECKOTO
Oacceiina.



Jekyusn 8. Beeoenue 6 pecuonanvHyro u ucmopuueckyro 2eonozuto 3anaonou Cubupu

B pesynbprare B3auMoIeMCTBHS IPOIIECCOB MOCTOSHHOTO NMPOTruOaHus THa 0acceiiHa, yCTOMYUBOTO
CHOCA OTJIOXKEHUM C BOCTOKA U FOTO-BOCTOKA, & TAK)KE MOBTOPSIOIIMXCS IIUKIOB MOPCKOM
TPaAHCTPECCUH U PETPECCUH TTPOJIBHKEHUE Ha 3amaj] eCYaHbIX MOPCKUX KIMHO(OPM B X0/
perpeccuBHBIX (a3 MEPUOIUYECKH CMEHSUIOCh TPAHCTPECCUBHBIM MEPEKPHITUEM ITUX KIMHODOPM
MOPCKUMHU CJIaHIIaMH, HHOT/a COMPOBOXAAIOIMMUMCS (popMupoBaHueM (aruii MaTEpUHCKUX MOPOI.
B pesynbprare B3auMONpOHUKHOBEHUS KJIMHO(DOPMHBIX PE3€pPBYapOB M MOPCKUX CJIAHIICB,
MePEKPHIBAIOIINX OAKEHOBCKYIO METEPUHCKYIO IMOPOY, BOZHUKIIN YCIOBUS (POPMHUPOBAHUS CaMOU
OoraToil yrieBogopOoaHON CUCTEMBI B 0acceiiHe U OHOM U3 OOTaTeUIINX CUCTEM B MUPE.
Knuaodopmbl Takke MPOABUHYINUCH, XOTS U B 3HAYUTEIILHO MEHBIIICH CTEIEeHH, K 3aIlaITHOU —
ypaJIbCKOM — rpaHulIlbl OacceitHa.

http://www.rogtecmagazine.com/ru-blog/blackbourn-reports-western-siberia-mesozoic-and-tertiary/
I'pexem Bnsxbepn Blackbourn Geoconsulting
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bonvwuncmeo uccneoosameneit n00 KiuHOMOPMHBIMU OMILOHCCHUAMU ROHUMAIOM
YUKTUYECKU ROCMPOCHHYI0 MOIULY 3AN0HEHUS 2TTYOOKOBOOH020 bacceiina nymem 00K08020
Hapawueanus KOHMUHEHMAIbHO20 CKI10HA. OmoebHble KAUHOPOPMbL nPEOCmasia0m coooi
pe3ynomam eOUHUYHO20 WUKIA 0CAOKOHAKONIEHUA U NOOPA30eNnAI0mcsa HA ulenbpogyio
(ynoaghopma, no /Irc. Puuy), ckionogyto uacmu u noOHoxcue ueinbhoeo2o cKiona
(¢ponoogpopma). @ayuanvrnoe paznoodpaszue HAKONIEHUA KIUHOPOPMHBIX OMILO0HCEHUTL
00ycnoenusaem MHO2000pazue munoe HeAHMUKIUHAIbHBLX J108yuieK YB.
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1- necuanuku; 2 - apzuniumel; 3 - Kpo6Jisa 0axiceHOBCKOU ceumul; 4 - KOHMYpP y4ACMKO8
Hey8epeHHOIl UHMEPnpemayuu; 5 - H06ePXHOCMb ROOOULEbL KIUHOPopm; 6 - nunusa (hayuaivhozo
nepexo0a Me2UuOHCKOIU C6UNbL 8 6APMOBCKYIO; 7 - MEKMOHUYecKue HapyuieHus, 8 - KOHmyp
NPOCIeHCEHHBIX nosepxXHocmeil; 9 - npumokxu: a - Hepmu, 6 - 2aza, 6 - 6oovt; 10 - konmyp BHK: a -
ycmanoenennwlil, 6 - npeononazaemslit; 11 - nepcnekmugnvie 00vexkmul

HEAHTUKJIMHAJIbHBIE JIOBYILKU YIJIEBOJIOPOJIOB B HIDKHEMEJIOBOM KJIMHO®OPMHON TOJIIIE 3AIIAJHOM CUBHUPU
A.M. Xapkos (BHUI'PN)
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Jekyusn 8. Beeoenue 6 pecuoHanvHy0 u UCHOPUYECKYIO 2e0102u10 3anaonou Cubupu
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Jexuusn 8. Beeoenue 6 pecuonanvhyro u ucmopuueckyro 2eono2uto 3anaonoi Cuoupu
ANTcKuii, AJbOCKHH U

E 3POGHPYIOLAR PAEHHHA WAW OTCYTCTERE o — = i -] .
Cor o i Bl By CeHoManCKHIE SPYCHI
e Osepe daum Ocano4yHblie MOPObI ATOTO BPEMEHU
—1  Lacustrine facies
A UMEIOT MOIIHOCTH 10 1500 M u Goitee
iﬂ (oTeyTeTBine pudibeperymaiyn) o
Continertal ciastcs undiferentated) B CEBEPHOM YacTH 3anajgHo-
Annioel 9
| ot i Cubupckoro 6acceiina. Hanbomnpmias
R | o remebopamas st gom v MOITHOCTh OTJIOXKEHUI BCTPEUYAETCS B
PACNPEAENEHIME DEKK HI MENKWE DYKIB3 A0
o — paiioHe noxyoctpoBa Smai, XoTs
Delta top/coastal plain, interdistributary to shallow marine 6 6
i i £ s HanOoIee NIIYOOKOBOTHEIC (DAl
l_..l Littﬂra#mﬂ:aikmn?:ﬂne o y I[ (1) H
Meoeonc s s MPOAOJKAIIA CKAIJIMBAThCA B X aHTHI-
W marine v
e ound MamncuiickoM peruone (puc. 1.3.17).
oo JlaTtepanbHO SKBUBAJIEHTHBIE
TnyfoKie yuUaCTIA MOPCROTD Wenbda
B oot marnasher cTparurpadudecKue KOMILJICKCHI B
I (nyOoKoBOQHER MOPCKER 30HS

[EHTPaIBHON YacTu OacceitHa
nmocturarot momHocTr 800-1000 M, a
K €r0o rpaHHIlaM UX MOITHOCTb IJTABHO
CHIDKaeTcs A0 Hylns. Mopckue
OTJIOKEHHUS PAHHETO anTa ObUIn
OrpaHUYCHBI 3aI1aTHO-IICHTPAITbHOMN
4acThIO OacceliHa B TO BpEeMs, KOT/ia
HEOKOMCKas perpeccus JOCTHUTIA
cBoero makcumyma. OCHOBHOE
HACTYIICHWE MOPS Ha CYIIy Ha4aJIoCh
B CPEHEM M ITO3THEM aIlTe U
MIPOJOIIKAIOCH JIO aJTbOCKOTO
BPEMEHH.

Deep marine

MZ: K

Weroun e BB, Banozepos w WA, Meaxos, 2003 rog
Source: Belozerow, Y B. and lvanoy, | A, 2003

PucyHok 1.3.17: 3anagHo-Cubupckii Ga

Figure 1.3.17: West Siberian Basin - Pal

p://www.rogtecmagazine.com/ru-nlog/nlackpourn-reports-western-siperia-mesozoic-ana-tertary.
I pexem Brsxoepn Blackbourn Geoconsulting



Jexkuyusa 8. Beeoenue ¢ pecuonanvhuyio u ucmopuyeckyio zeonozuio 3anaonou Cuoupu

Chanuyegvle nopoosl ImMo2o apyca, ciazarujue aiblMcKy ceumy, popmupoeanucs no
ecemy bacceiiny, nocie 4ezo0 WupoKo pacnpocCmpanHuiucy MopcKue u
KOHMUHEHMAbHble RECKU U CIAHYbL NOKYPCKOU C6UMbI ANMCKO20 U CEHOMAHCKO20
apycos. Qouwguit pucyHoK omaoxiceHuil 2pyoo HanoMuHaem HeoOKOMCKUl nepuoo, 20e
MmeMmHble CIaHYbl OOMUHUPYIOM 6 XAHMbl-MAHCUIICKOI 6nA0UHe, 4 WUPOKASA 30HA
Oepez06oil npudpeHcHOll PAGHUHBL U HECHAHUKU, AJ1€8POTUNDBL U CIAHYbL METKOBOOHO20
uwienvgha 3aHuUMarOm YeHmpaibHyIo Yacmo oacceitha. KonmunenmaibHovle necuaHuKku,
CIAHYbl U KPACHOUBEMHbBIE (hayuu WiUpPOKo Pa3eumsl 600J1b 60CHOYHOIU U H0HCHOU
epanuy dacceitna. QOOHaKo noxosuce, Y4mo NOBMOPEHUA HEOKOMCKOU KIAUHOPOPMHOIL
CUCIEMbl OMIOHCEHUTL He RPOUCXOOUIO.

Iloemopnas pecpeccus npouzouiia 60 epems no30He20 anbda U NPOOOHCANACH 00
CEHOMAHCKO20 6peMeHuU, K020a KOHMUHEHMAl1bHble, 03ePHble U NPUOPEHCHO-PAGHUHHbIE
necuaHuKu u cilanyesvle hayuu cOBUHYIUCH HA 3anaA0, NOKPbIEAA 60CHOUHYIO,
UEHMPAIbHYIO U I0HCHYI0 YaCmU Oacceiind, C10M4CU8 WUPOKO PACHPOCHPAHUBGULYIOCS
6EPXHIOI0 UACHb NOKYPCKOU CEUNbL, (POPMUDPYIOULYIO 0UEeHb 8AXHCHBLIL 2A30HOCHbBLIL NAACH
6 cegepnoil wacmu 3anaono-Cubdupckozo dacceiina. /lonsa necuanuxkog oocmuzaem 70-
80% 6 smom unmepeane na eocmoke u cokpawiaemcs 0o 20-30% k 3anady om yenmpa
oacceiina.

http://www.rogtecmagazine.com/ru-blog/blackbourn-reports-western-siberia-mesozoic-and-tertiary/
I pexem Brsxoepn Blackbourn Geoconsulting
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- -

PoNAPWOLLER pa WNK OTCYTCTRME
PE3YNBETMRIOLYEr0 OCA[KOHBKDMIEHNA

Eroding plain or no net deposition

Ozepubie GaLm
Lacustrine facies

.............

KOHTWHEHTANEHEIE TEPPHreHHBIE OTNOMEHWA
{oTcyTcTamne AnddbepenLuali)
Continental clastics (undifferentiated)

AnmoBnanbHaA PaBHUHA, YIMEHDCHaR
Aluvial plain, coal-bearing

BuyTpenHAn genkTa'Geperosan npnbpemHan pasHnHa,

paCnpegensHne peki Ha Menkine pyKasa fo
MENKOBOIHO-MOPCKOH 30HE

Delta top/coastal plain, interdistributary to shallow marine

TMTopantHan 30Ha 40 MENKOBOAHO-MOPCKOit 30HE
Littoral to shallow marine

MenkosogHo-MOpPCKaR 20Ha
Shallow marine

Mopcuoii wened
Marine shelf

]
]
]
1]
]

nyGioKine YUacTHi MOPCKOTO Wenbida
Dieeper parts of marine shelf

Ty oKOBCHER MOPCKER 30HE
Deep marine

MZ: K

Wcrourm: BB, Benozepos 1 WA Weanos, 2003 rog
Source: Belozerow, ¥B. and hanov, L A, 2003

PucyHok 1.3.20: 3ananHo-Crbypckui Bacceiid — naneorpadvsa TYPOHCKOro gpyca

Figure 1.3.20: West Siberian Basin - Palasogeography Turonian

l‘ Blackbourn -

IMo3anuii mea (moct-
CEHOMAHCKOe BpeMsi)
MOIIHOCTh ATHUX OTIO0XKCHUM Ha
ceBepe Oacceiina qocturaet 1000
M, a B OOJIBIIIEH YaCTH IIEHTPa
Oacceiina He nipessbimraet 200-400
M. OCHOBHOE HACTYIUIEHUE MOPS
Ha CyIIly C CeBEpa peruoHa
MPOUCXOINIIO B TYPOHCKOM BEKE
(puc. 1.3.20), a x cepeaune
MO3HETO MeJia, OopeabHbIN
Mopckoi 3anaiHo-Cudupckuii
OaccelH JOCTUT CBOETO
MaKCHUMaJILHOTO
pacnpoctpaHeHus. MectHoe Mope
B [T03/THEMEJIOBOM MEPHOJ] TAKKE
COEOUHSIOCH ¢ TeTncoM Ha 1ore
yepes y3KYH TypramcKyro
BIIA/INHY Ha I0ro-3amnaje 6acceiiHa
(puc. 1.3.22), k 3anany ot
KazaxcTtaHckoi BO3BBIIIICHHOCTH.
Ky3HemoBckast cBUTa TYPOHCKOTO
sipyca CI0XKeHa MPEUMYIIIECTBEHHO
CepPhIMU U TEMHO-CEPBIMH
OMTYMHUHO3HBIMU TTTHHUCTBIMH
OTJIOXKCHUSIMH.
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hipaga o) i P gy, B HETON B HOSTENEIOBOM OTEE
e JIOMUHUPYIOT CIIAHIbI U APTUJUTATHL.
Haxkorenue rpyObIx 06JI0MOYHBIX
MOPOJ B 3TO BPEMsI CUIIBHO
COKpaTUJIOCh, 00IIas 10JIs eCYaHnKa
eaBa yiu npesbimaet 10%.
KoHTHHEHTaTBHBIC KPACHOIBETHBIC
OTIIOKEHHSI (POPMHUPOBATIUCH B F0XKHOM
M IOr0-BOCTOYHOM YacTsax Oacceiina,
XOTS pacIpOCTpaHEHbI ObUTM MEHBIIE,
4yeM B OoJiee paHHHI MEeTOBOM
nepuoz. [loBropHas perpeccust
MPOU30IILIA B MTO3HE-KaMIIaHCKOM
sApyce H MPOI0JIKaIach 0 JaTCKOTO
BEKa, TTOJHATHUS BOSHUKAIIU BIOJb
BOCTOYHOM TPaHHUIIBI Oacceitna 63
TaliMbIpcKOil BO3BBILLIEHHOCTH (PHC.
1.3.22). bacceiin coxpaHuI CBA3b C
ApPKTUYECKIM OKEaHOM 4epe3
CY)KaIOIIMICSL KOPUIOP Ha 3arajie oT
VYpenrost. [ TUHUCTHIE U3BECTHIKU H
[JIMHBI PacIpOCTPAHUINCH IIHPE B
LIEHTPAJILHOMN U I0’)KHOW YacTH
OacceliHa U OTHOCSITCS K
MaacTPUXCKOMY SIpYCYy.
KoHTHHEHTaIBHBIC ¥ 03epHBIC
otnoxeHus B [Ipuypanse
MepecIanBaIiCch MOPCKUMHU
CJIAaHI[AMH U TJIAyKOHUTOBBIMHU
€CUYaHUKAMU.

KOHIIE MEJIOBOTO MEpHOJa CBSI3b C
PKTUYECKUM OKEaHOM BPEMEHHO
rcyeslia, HO CHOBa BOCCTaHOBHJIACh B

SpOAVPYHILLAR PABHWHE WK OTCYTCTEWE
PeayNbTHRYIOWEND OCAAKOHAKDMEH WA

Eroding plain or no net deposition

OzepHbie daymm

Lacustrine facies

KOHTMHEHTANBHBIE Te PPHTEHHEIE CTIOMEHIR
(oTcyTcTBMe gUddepaHumaL)

Continantal clastics (undifferentiated)

ANMIOBAANEHaA PABHIHA, YIMEHOCHAR
Alluvial plain, coal-bearing

BryTpeHHAn fensTa/Geperosan NpUOPEHaR PaBHHE,
pacnpepeneHie DEKkA Ha MENKNe PYKasa 4o
MENKOBOIHO-MORCKOA 30HE!

Delta top/coastal plain, interdistributary to shallow marine /

JTopannHar 30Ha [0 MEAKOBOLHO-MOPCKO 30HDI
Littoral to shallow marine

MenkosogHo-MopcKan 30Ha
Shallow marine

Mopoxoi wensd
Marine shelf

I
]
=
=
=]
I
]
]

TmyGoKue yUacTRI MOpPCKoro wenbda
Deeper parts of marine shelf

InyGoKRoEoHAR MODCKER 30HE
Deep marine

AprUNNKTORLIE WIBECTHAKA
NOZAHErD MIACTPMXTCKDND APYCa
Argillaceous limestones in

Late Maastrichtian

£ IIILIIIIIIIIIIIIIILL
_!IIIJ‘IIIIIIIIIIIIII"IIIIIII

MZ: K

Weroune BB, Benozepos u MA. Meanos, 2003 rog
Source: Belozeroy, ¥ B. and lvanov, | A, 2003

PucyHok 1.3.22: 3ananHo-CubUpckiia 6accelH — na naorpactumq MaacTPUXTCKOro apyca
Figure 1.3.22: West Siberian Basin - Palasogeography Maas
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T B e bl L i Kaiino3oiickas 3pa
] e ITasieonen u 301eH

Eroding plan o nonet deposition OTnoxxeHus najaeoreHa u paHHEro
e MHOILIEHA B LIEHTPE ¥ HA CEBEPE
] MT?.:‘JZ?%EEM " ) OacceifHa UMEIOT MOITHOCTL 600 M
e y— u OoJiee, CoKpaliasich A0 MeHee
R L — yeMm 400 M 11ouTH Ha BCE

ik y OCTaJIbHOM TeppUTOPHUH OaccelHa.

L R e SRS YcioBus 0CaIKOHAKOIIIICHUS B
::’:::i‘:;:m " MajeoleHe U 301EH

ki XapaKkTepU30BAIUCH
™ MPEUMYIIIECTBEHHO NIMHUCTBIMU
| el : (armsaMK MEITKOBOIHOTO MOPCKOTO
B ey mienbQa mouTH Mo Beei

tepputopuu 6acceiina (bakuena,
2003). [IpubpexHO-paBHUHHbBIE U
KOHTHHEHTAIbHBIC NTECUaHUKHU
dbopMupoBaIUCh HA BOCTOYHOH U
3armaJiHOM rpaHuIax dacceitHa
(puc. 1.3.24). HekoTopbie aBTOPBI
Ha3bIBAIOT ITAJICOIICH THOCHCAHCKOM
o35 Sonesepon A M 2003 o ! CBUTOM, B TO BpEMSI KaK JIpyrue
Tl | CUMTAIOT €ro YacThIO HaJJIC)KaIleH
JIFOJTMHBOPCKOM CBUTHI (AXMETHEB

PucyHok 1.3.24: 3: aneoLieHa u Jp., 20()4)_

KZ: Pg

Figure 1.3.24: W
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-~ - ———n Caasp ¢ Tetucom Ha roro-3amnaje

[t Y o »
R ol ielul 4yepes3 TYpraiicKylo BIIAJWHY BO

] E:;:g 'pl;.,:m‘.’,:ﬂg :ﬂﬂe BpeMs J01IeHa BOCCTaHOBHJIACK,
Osepuss g XOTS B TO JK€ BPEMS CBSI3b C

K — S apKTUYECKUM OKEaHOM Ha CeBepe
B O s OKOHYATEIEHO 000PBAIach.
| s HukHUit 5011€H U3BECTEH O]
| itk e MMEHEM JIIOJTMHBOPCKOM CBUTHI:

o eaet i eyt e KOMIIJIEKC ITIMHUCTBIX JUATOMHUTOB
& st e B 9TOH cBUTE (B HEW MpeoOIaIaroT
Momcsopo opaan o MIECYaHUKHU U apPTUILIUTHI).
[ tewconuss KpynHas miomane Ha or ot
T — orMmeTKH 64° N Havgana ciabo
—— :::::;’:H:"“m:; pOrHOaThCsl, TAKHM 00pazoM

e maiie MEJIKOBOJIHBII MOPCKO# OacceitH

(6acceiin TaBasl) B ieHTpe
3amagHo-Cubupckoli paBHUHBI
coxpanuJcs. CeBepHee OacceitHa
HaXOIWJIach HU3MEHHAS PaBHUHA C
JIOKAJIM30BaHHBIMH 30HAMHU HAHOCA
Y DPO3UH, B TO BpeMs KaK MOPCKHE
OTJIOKECHUS TaBIUHCKOW CBHUTHI
HAKaIUTMBAJIMCh B CAaMOM OacceifHe
(puc 1.3.26). TapauHCKas cBUTA
JICJIATCS Ha JIBE TOACBUTHI:

PucyHok 1.3.26: 3anagHo-Cvbrpckii Baccei ane (bUA KOHUa soLieHa HUXHIOIO, IMTPEACTABICHHYTO

Figure 1.3.26: 1 Basi ) e 3€JICHOBAaTBIMU U CEPO-3E€JIEHBIMU
CJIOMCTBIMU aJIEBPOIUTAMU U
MOHTMOPPUIIOHUTOBBIMU TIIMHAMU
C PEIKUM MPUCYTCTBUEM MTECKOB U

KZ: Pg

Heroukue: BB, Benoaepoe u MLA. Meanos, 2003 rog
Source: Belozerov, ¥ B. and lvanov, L A, 2003
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Jlekuyusn 8. Beeoenue ¢ pecuonanvuyio u ucmopuueckyio 2eonozuiro 3anaonou Cuoupu

OTJI0KEHUs COIePIKaT MUPHT, OOJIOMKH PAKOBHH, OCTATKU PHIO M YIIIUCTHIC OTIOXKEHHUS, KX MOIIIHOCTh COCTABIISACT
20-70 meTpoB.

BepxHuii oTa€1 TaBAMHCKOW CBUTHI IO COCTABY CXO0X C HMYKHUM, XOTSI IOMHUMO MOHTMOPHWJJIOHUTOB 3/1€Ch
TaKKe MPUCYTCTBYET WJil. KpoBis TABAMHCKOM CBUTHI HEPOBHAS, BEPOSTHO BCIIEACTBUE MTOATAITHOM PErPECCUU
TaBIUHCKOTO MOPSI.

[TanuHoNOrMYECKUE U IPyTrUe UCCICIOBAHUS, XOTS U CKYJAHBIE C MAJICOHTOJIOTMYECKOM TOUKHU 3pCHUS,
MO3BOJIAIOT JATUPOBATh TABAUHCKYIO CBUTY CPEAHUM U MO3AHUM 3011eHOM (Bonkosa u KuibkoBa, 1996;
AxmeTbeB U Jip., 2004). Panee cuntanock, 4ToO OHA OTHOCUTCA K TTO3IHEMY DOIICHY U PAHHEMY OJIUTOIICHY.

Osaurouen

OTI10KEHMSI OJIUTOLIEHA U HUKHETO MUOIIEHA IIIMPOKO Pa3BUTHI B npeaenax 3anaaHo-Cudupckoro
0acceitHa. OOBIYHO OHU MEPEKPHIBAIOTCS TOJNILEH [TO3JHETO HEOT€HA U YETBEPTUUHBIMU OTIIOKEHUSMH,
XOTsI CyOa’palibHbIE OTIIOKEHUS TOTO BPEMEHH BBIXOJSAT HA IOBEPXHOCTh B PEUHBIX JOJIMHAX B HIKHEM
teueHuu Mpreia, peku OO0b Ha ceBepe 0T XaHThl-MaHCHIICKa U B CPETHEM T€UEHUU peKu TaBpbl.

B Havane paHHero onuroieHa, najneorpadus 3anagHo Cubupu nperepnena QyHIaMeHTATbHbIE
n3MeHeHus. [Ipon3onuio pe3koe nogHATHE 3€MHOW KOPBI O BCEX CEBEPHOM A3HM, UTO IPUBEIIO K
ITOCTENIEHHOM PETPECCUU MOPSI M BOSHUKHOBEHNIO KOHTUHEHTAJIBHBIX OTJIOKEHUM. BOCTOUHBIE U CEBEpHBIE
paiioHbl OacceliHa MOIHSIIMCh B paHHEM OJIMTOIIEHE, a Ha ceBepe OacceliHa Ha mupore npumepHo 64° N
chopMupoBaiach aHTUKJIMHAJIb HAMPABJIEHUEM C BOCTOKA Ha 3arajl. ITO BEPOSATHO, ObUIO OT/IaJIEHHBIM

3¢ (}HEeKTOM CTOJIKHOBEHUSI MHAUMNCKOTO KOHTHHEHTa ¢ EBpazueil. K cepenune onurouena, 6acceiiH Obu1
MOJIHOCTHIO M30JIMPOBAH OT MUPOBOT'O OKEaHa M CTajl BHYTPEHHUM KOHTUHEHTAJIbHBIM OAaCCEHHOM.
Jlokann3oBaHHBIE 30HBI OCEAAHUS TPEBPATWIINCH B CEPUIO O3EPHBIX OACCEITHOB, MUTAEMBIX BOIOCTOKAMH C
BO3BBILLIEHHOCTEW Ha BOCTOKE, Iore U 3amnaje OacceitHa. O3epHbIe 3AJI0KEHHS] CTall 0COOEHHO Mpeooaaarh
B paiioHe XaHThI-MaHCUMCKOM BIIQJMHBI U B 3anagHoi yacTu CpeaHeoO0ckoi 00IacTy.
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Peuno-03epHbIe OTIIOKEHHS Hadyalau (OPMHUPOBATHCS, CKIAAbIBast aTJbIMCKYIO CBUTY. Kak Ha myOuHe, Tak
U B 00OHa)XCHMSIX HA MOBEPXHOCTH, 3TA CBUTA CJIOKEHA MEJIKO3EPHUCTHIM O€IbIM KBAPLIEBBIM II€CUaHUKOM,
BO MHOTHX MECTaX MEPeCIanBaOINMCS JIMH3aMU U CIOSAMH IJIOXOCOPTUPOBAHHBIX KBapPLIEBBIX
00JIOMOYHBIX MOPOI, BILIOTH /10 OYEHb KPYIMHO3EPHUCTHIX U 3a4ACTYIO BKIIOYAKOUIUX YIIUCTBIN Marepua,
a TaKyKe JIMH3aMU U CJIOSAMH WA U KAOJMHUTOBBIX INIMH. ATJIBIMCKAsi CBUTA UMEET MOITHOCTH OT 5 110 50
METPOB U 3a4ACTYIO 3a0JHAET HEPOBHOCTHU B KPOBJIE TABAMHCKOW CBUTHI. DYH/IAMEHT CBUTHI YETKHUIA,
OOBIYHO 0003HAYEHHBIN CIIOEM 3€pPHHUCTOIO WM raJ€YHUKOBOIO KOHIIIOMepara. BepxHsis rpaHuiia CBUTHI
MEHEe pe3Kasi 1 OTMEUYEHa MOCTENEHHBIM MOSABICHUEM 00JIe€ MPUBBIYHBIX, HO IIOXO MPOCISKUBAIOLIUXCS
10 NPO(UITIO CJI0EB NIMHBI U NIMHUCTOIO U3BECTHSAKA, XapaKTEPHOIO JJIsl BhILIEISKAILIECH
HOBOMMXAMJIOBCKOM CBUTBI. DTOT NEPEXO] OTMEYAET CMEHY JIOMUHUPYIOIINX PEUHBIX YCIOBUI HA O3€PHO-
00J10THBIE. ATIBIMCKAsi 1 HOBOMUXaWJIOBCKAsi CBUTA 00€ AAaTUPYIOTCA PAaHHUM U CPEITHUM OJIMTOLIEHOM.
bnvke kK BepxHel 4aCTH HOBOMUXANUTIOBCKOM CBUTHI HAXOJATCSI OyPOYTOJIBbHBIE CIIOM MOIIHOCTHIO 5-10 M,
0COOEHHO MHOTOYMCJICHHBIE HA BOCTOUYHOM (Di1aHTe OaccerHa.

B KoHIIe cpeiHero oIMroreHa BO3HUKIIO OJJHO OYEHb OOLIMPHOE 03€pa, OKPYKEHHOE AJITIOBUATIBHOM
pPaBHUHOM, 3aHUMAIOIIEH BECh LIEHTPAJIbHBIN peruoH 3anaanoi Cubupu.

B Hauasne mo3Hero oiauroleHa B 00JbIIOM 3aMKHYTOM 03epe chopMupoBasiach TypTacckas (Miu
KYpaBCKasi) CBUTA, MIPEACTABICHHAs IPEUMYILIECTBEHHO TOHKOIEPECIauBAIOIUMUCSA 3€JIEHOBATO-CEPHIMU
aJIeBpPOJIUTAMU U TOHKKUM NecyaHukoM. Ha ocHoBaHuM 00MIbHOM 03epHOM (h10phI U payHbl, TYPTACCKYIO
CBUTY OTHOCSAT K MO3/IHEMY OJIMTOLIEHY. BepXHsis 4yacTh 3TOM CBUTHI MOIIHOCTHIO 50-75 M oOHaxaeTcs Ha
MOBEPXHOCTh B HEKOTOPHIX PEUHBIX JOJIMHAX U B sIApax aHTUKIMHAJIEH B pa3Iu4HbIX 001acTsIX 3anaaHo-
Cubupckoil paBHUHBIL. B oT/IMune 0T HOBOMUXANUIOBCKOM (M JIeKAIeH BbIIIE aOPOCUMOBCKOM CBUTHI),
TypTaccKasi CBUTA HE COJIEPKUT YIJIEH.

Mecrtamu 17151 0003HaYEHUs OJIMTOLIEHOBOTO oTAena 3anagHo-Cudupckoro 0acceiiHa NCIoNb3yIOT TEPMHUH
“HeKkpacoBcKas CBUTA” . B KOHIIE MTO3IHETO OJIUTOlIeHa OOIMPHBINA TYPTAaCCKUM 0Ca0uHbIN OacCeliH Havas
COKpAIaThCA.
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Heoren.

Bo BpeMs paHHEro MHUOLIEHA, 03€PHBIE YCIOBHS IOCTENEHHO CMEHWIMCH OOJIOTHBIMU U HAa4aJOCh
dbopmupoBannue TOpPssHUKOB U yriisi. ChopMupoBaBIInECs B pe3y/IbTaTe 03€pPHBIE [NIMHBI,
nepeciianBaromuecs: OypbiM yIjiieM, MPeACTaBIIIIOT cO00M a0pOCUMOBCKYIO CBUTY (MHOTIA
Ha3bIBAEMYIO BEPXHETYpTACCKOW). OpHEHTUPOBOYHO OTHOCSIIMECS K PAHHEMY MUOLIEHY, OT/IEIbHBIE
YaCTU CBUTHI B Pa3HBIX pallOHAX KaXKyTCs Pa3IMUYHBIMU 110 BO3PACTY, XOTS OOJIBITUHCTBO UX OTHOCSIT
K akBUTaHCKOMY sipycy (Bonkosa u nip., 2002).

Mexny OTiI0KeHUIMH a0pOCUMOBCKOM CBUTHI U JIEXKalIel TOBEPX Hee OelIeyIbCKON CBUTHI,
OTHOCSILENCS K CPETHEMY MHUOLIEHY, HAOJIIOAeTCs ABHBIN MEPEX0/1, COOTBETCTBYIOIIHI
BO300HOBJICHUIO aKKYMYJISALIMY PEYHBIX OTIOXKEHUH. beleynbckas cBUTa NPeACTaBIeHa IPOCIOAMU
YKEJITOTO U OEJI0r0 KBapLEBOrO MECYaHUKA PA3HON 3€pHUCTOCTU M KOPUYHEBATO-KEITHIMU
[JIMHUCTBIMU MPOCIOKaMU. 3aMETHOE COKPAILIEHUE OMOJIOrMYECKOTO pa3HO00pa3usl, Kak CUMTAETCH,
OBLJIO CIIEACTBUEM OXJIAKACHUS KIMMAaTa.

Bonee panHKe OTJIOKEHHSI MUOLIEHA U IJIMOLEHA I0BOJIBHO MIMPOKO PACHPOCTPAHEHBI B 3a1aTHON
Cubupu. Bce 0HM KOHTMHEHTAJIBHOTO (POPMUPOBAHUS, MOIIIHOCTBIO O HECKOJIBKHUX JECATKOB
METPOB U CWJILHO paznuyarorcs no ¢anusm (Bonkosa u ap., 2002; Myparos u Hesecckas, 1986).
YeTBepTUYHBIN NTEPUOT

JlenHUKOBBIE OTIIOKEHUS MJICHCTOLIEHA (POPMUPYIOT IIUPOKO PACIPOCTPAHEHHBIM, XOTS U IOBOJILHO
MaJIOMOULIHBIN MOKPOBHBIN cJ10i o Becemy 3anaaHo-Cubupckomy Oacceiiny. [Ipu3nanbl
cajexap/ickasi CBUTA Meprojia CPEIHETO MIICHCTOIIEHA U OTHOCAIIMECS K MO3AHEMY IJICHCTOLICHY
Ka3aHIEBCKAas U 3bIPSIHCKAs! CBUTHI.
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Jlexkuyua 8. Cexkeenuuu me30301
—~ 1 3anaonou Cubupu
|
\Gf;? 3
1 - anuua 3ananHo-Cubuperoro HI'b; 2 - HedrerasoocHble 06macTy; 2 - KDyMHble TEKTOHUHECkve
ANEMERTSI,

HedyrerasoHocHble obnact: A - Avansckas [HO, b - Mbigaxckas THO, B - Hagsiu-Typekas HO, I -
Myp-Tasoackas [HO, [] - Cpeareobiekas HIO, E - Oponosckas HIO, X - Mpuypansexas HIQ, 3 -
Bactorancras HIO, U- Kaimbicosckas HIO, K - Maiayruckas HIO,

Kpynhbie TexTonuyeckve anementbl: 1 - Cpeanesmansckni cBod, 2+ Hypmwsckit erasar, 3 -
OHO-AMansCxynt Meragan, 4- KOpaukui cBOL, & - MbigaHKw CBOL, 6 - Hanankosckuit Meragan, 7 -
HitHeMeccosXCkui Merasar, 8 - YpeHroiickuit Meraean, 9 - Mexsexui weragar, 10 - CesepHit CBog,
11 - Pycoko-Yacensckuit caog, 12 - Cypryrckuii caop, 13 - CanbiMckwit caop, 14 - HnkHeBapTOBCKM
c8on, 15 -Anexcanpposckuit Merasan, 16 - Kaitmbicoscwi cson, 17 - CpenxeBacioraHCkwi Merasan, 18
- Tywrcrui weraan, 19 - Mexoscxui merasan, 20 - Hioponbckas namuna, 21- KpacHoneHuckwi caop,
22 - \lanmckwit Meragar, 23 - bepesosckas MOHOKMMHanb, 24 - Xabi-Marcuiickas Bnaguna, 25 -
Xapamnypckas MOHOKNHHaNb, 26 - bonblueykekas MOHOKAMHaN,, 27 - apabenseiui Merasan, 28 -

TeKkToHn4Yeckoe panoHMpoOBaHNE Me30301UCKO-KaNHO30MCKOro Yexna 3anaaHo-
Cunbupckoro HI'b (no U.N. Hecteposy, ®.K. CanmaHnosy, B.W. LUnunsmany).
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Jekuun 8. Cexkeenuyuu me3zo3ona 3anaonoii Cubupu

Koppenayuonnaa cmpamuzpaguueckasa cxema HuxscHeli-cpeoHei 1opol

bapenuesomopckozo wmenvha u ceeepa Cubupu
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buocmpamuzpagusa u pacunenenue 3manoHHbIX pazpe30é HUNCHEN U cpeoHell 10pbl
bapenuyesomopckozo wenveha, 3anaonoit u Bocmounou Cubupu.
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flonding ELlfaL‘:Er_S Maximum Flooding Surface

flunial or estuarine
sandstores in incsed valleys

coastal-plan sandstones
and mudstones

Transgressive Surface
shallow-marine sandstones

shelf and sope mudstones
and thin sandstones

. submarine-fan and leves-
channal sandslonss

Sequence Boundary

CeauMeHTALIMOHHASI MO/I€JIb CEKBEHIIMH MEePBOT
YcnoBHble 0003Ha4YeHus1: 1 — guiroBuAJIbHBI
BpPe3aHHbIX J0JUHAX; 2 - IECYAHUKH U
MEeJIKOBOIHO-MOPCKHE MeCYaHUKu; 4
TOHKME MEeCYAHUKH; 5 — ecYaHu
(0eperoBoro) kanaaa. Cokpa
TPaKThl BLICOKOIO CTOSIH
CeKBEHTHbIE I'PAHMII
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flonding ELlfaL‘:Er_S Maximum Flooding Surface

flunial or estuarine
sandstores in incsed valleys

coastal-plan sandstones
and mudstones

Transgressive Surface

shallow-marine sandstones

shelf and sope mudstones

and thin sandstones Sequence Boundary
. submarinefan and laves-

channal sandslonss

TI'panuuen cexeenyuit 1020 muna (Type 1 sequence bo
TIOIOIIBEHHBIM HaJETaHUEM M XapaKTEPHU3YIOIIEeCst
pensedoM u cmerieHueM (aimuii B CTOPOHY Oacc
00pasyeTcsi B TOM Cllydae, KOraa CKOPOCTh O
CKOPOCTB IOTPYKEHHUs THA Oaccelina

Hanezanue unu noooweennoe nan
JIeKAIIHUX CI0€B K HAKIIOHEHH
unu npucaornenuss. Moxer
O0opTaM 3PO3MOHHBIX
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Nooditg ﬂﬂﬂfﬁ Maximum Flooding Surface
| '.ll

coastal-plain sandstones
and mudsionas

Transgressive Surface

shallow-marine sandstones

shell mudstones Seguence Boundary

CeauMeHTAIITMOHHAA MOJEJIb CEKE
YciaoBHbIEe 0003HaYeHHA: 1 - 1
MEJIKOBOTHO-MOPCKHE T1e
TOHKHE MeCYAHNKH.
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ooding sufaces
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Transgressive Surface

Maximum Flooding Surface

coastal-plain sandstones
and mudsionas

shallow-marine sandstones

shell mudstones Seguence Boundary

I'panuuei cexeenyuii 2020 muna (Type 2
TIOJTOIIIBEHHBIM HAJICTAHHEM B TIPHOPEX
Onuako 31ech He HAOJIIOIAETCs CTOJ]
IIpeamnonaraercs, 4To rpaHULIA E
OTHOCHUTEJILHOIO MAACHUSA V)]

Oacceiina
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CTPOEHUME HUKHEIOPCKO-TPUACOBOI'O
HE®TETA30OHOCHOTI'O MOAKOMIIJIEKCA CEBEPA
3AIAJHON CUBUPU:

1 — maneo3olickoe oOpamieHue; 2 — 3amagHasi TpaHuIla PacmpoCcTpa-
HEHUs HIDKHEIOPCKOTO TIOAKOMIUIEKCA (TOAPCKOM MOKPHIIIKH): 8 —
JIOCTOBEpHasi, 0 — mpenonaraeMas; 3 — rpaHuIla TUIIOB 0OCTAaHOBOK
(TUTIOB pa3pe3oB); 4—THUIIBI TAIEOreOMOP(POIOrHYECKUX 0OCTAHOBOK:
| — neHynanMoOHHO-aKKyMYJISITUBHO BCXOJIMJICHHAs, || — mpubpexHo-
Mopckas, nenstoBas, |1l — MenkoBomHO-MOpCKasi; 5 — 00IacTh Malio-
MOIIHBIX TUTMHCOAXCKUX U HUKEIISKAIIUX OTI0KECHUHN WA HEBBIACP-
JKQHHBIX TIIMHUCTBIX MOKPBIIIEK B 3TOW YacTH pa3pe3a (OTCYTCTBHE
BbIcOKoaMITUTYAHOTO OI" T4l); 6 — THIIOBBIC Pa3pe3bl MOAKOMILIC
ca; 7 — HaNpaBJICHUS PETUOHAILHOTO U JIOMOIHUTEIBHOTO e

IIeHHs] 00JIOMOYHOTO Marepuaia (HarmpaBlIeHUs! YKIOHOB
NaJeoIeTIPECCHii); 8—TpaHnIia 3HAYUTEIHHOTO Hapalll

3a c4eT 0caJKoB HU30B Ji 1 T3 Ha ceBepe); 9 — 3

JICHHBIM TIPUTOKOM: a — T'a3a, 0 — Ta30KOHICHC

JICHHBIC IPUTOKHU: a — HeTH, O —rasza, r

PBI JIOBYIIIEK B CCHOMAHCKHH Bek; 12 —

€MBbI€ TI0/1 TapaMEeTPUIECKOE U 10

Ilaneonoousmus: B6 — Bocm

Bocmouno-Xapacaseticko

Tambenckoe, I[1— I1ac

LlImopmosoe, BY

Tamberickoe,

Tomosxun

Xeticu
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Xponocmpamuzpaghuueckaa cxema 0eppuaca-6aiaHIicCuUna
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| Jekuusa 8. Cekeenuyuu me3030a 3anao
AU ! 3 Cuoupu

Ilpunyunuanvnoe numonozo-ghay
CHIDOEHUE OCHOBHBIX CECOUMEHM
KomnJjiekcoe 3anaomno
Husicneropckuii Komniekc 6
npeocmaensnem cooou
moauy, 60 MHO20M
8ACIO2AHCKOMY H
YUKIUMY,

KpacHoneHu-ckain | dponoackuin CypryTtckuin Baprosckuit ,%%‘:::Zﬁrﬁ
paioH paitox panoH paitoH DaoH

(wepkanuHckan {xynocamckan
caiiTaY (ropenas canta) (koTyxTHHCKan ceuTa) PR

uuecKull naneopayuanbHylii NPOPUIL HUNCHEIOPCKU
enuil 3anaonoii Cubupu (wmuupomnoe ceuenue)
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Jexuusn 8. Cexeenyuu me3zo3osa (3anaonasa Cuoupyn)
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Jexuusn 8. Cexeenyuu me3030a 3anaonoii Cuobupu

OTnokeHHs TIOMEHCKOM CBUTHI (JIeHac-HKHUN KeioBeit) KpacHoleHnHCKOTro
cBoJia - 00beKT He(Tepa3BeOUHBIX paOoT, HauuHas ¢ 1962 r. B HacTosiiee
BpeMs YCTAHOBJIEHO, YTO IO 3TUM MOPOJIaM U JJOME3030MCKOMY OCHOBaHUIO
TEPPUTOPHUS CBOJIA TIPEACTABISIET COO0M €NUHYIO 30HY He(pTera30HaKOIICHUSI.

Ilpeumywiecmeenno KOHMUHEHMAIbHBIE OMILOHCEHUSA MIOMEHCKOU
Xapakmepu3yiomcsa noemopeHuem 6 paspe3e 02paHuieHHo20 Ha
2eHemuYecKuxX munoe nopoo cXxo0Ho20 00auKa, pe3koi gay
U3MEHYUBOCMbIO, KOJIEDAHUEM MOWIHOCIEIL, YN0 3amp)
CUHXPOHHBIX NAYEK, 001a40A10UUX 6bLOEPHCAHHBIM JI
cocmasom. B naubonee nonuvix paspesax miome.
uuxkaomem mowHocmoio 20-60 m, aenarouiu
ycmouuuevlx. Onu omeeyarom “0CHOGHb,

yukaam’”, “yuxiomemam I nopsaoka’.

B ocnoeanuu yuxnomem 3anez
svluienedHcauumu nopoosl -
pasHno3zepuucmele necy
npeumMyuiecmeeHHo
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Ilpu evidenenuu u npocnexcusanuu YUKIOmem 3a 10KAabHble MAPKUpyloujue 20pu3oHmaol
NPUHUMATUCL MEPPU2EHHO-KapOOHAmHble U Y2IUCHIble NOPOObl, YEEPEHHO OUAZHOCIUPYeMble
Ha 0uazpammax paouoaKmueHo20 Kapomaicd.

Ilo wacmome ecmpeuaemocmu ORUCAHHBIX YUKIOMEM 6 Kauecmee 0a3aa1bHbIX OHU
2PYRRUPYIOMCca 6 WUKIA0memul 0071ee KPynHo2o nopAOKa, omeeuaiouiue ecmecmeeHHblM
Dybesricam meKmoHu4ecko20 pazeumus CeOUMEeHmMaAyUOHHO20 Oacceina 6 miOMeHCKoe 6p
Coznacno oowieii uepapxuu panzoé YUKIUYHOCHU MeE3030lCKO-KAUHO30UCKO20
ocaokonakonienus ¢ 3anaonou Cubupu evioeieHHble HAMU YUKIOmeMbl omeedd
Vu IV nopaoxkoe coomeemcmeenno (mexmonocmpamuzpaghus).

1100 nakemom necuanvix naiacmoe noopazymesaenmcs cpynna conuice.
C10JICHO ROCMPOEHHBIX U RPEOCMABIAIOUAUX EOUHYIO 2UOPOOUHAM

THokpviwkamu 011 nakemoe naacmos CayHcam yeHmpaib
yacmu yuKkaiomem, 0OHAKO 8 YUKIOMEMAX CUMMEMpPU
6EPXHell YACMbIO CMENHCHbIE NAKEeMbl 00beOUHAIOM
a omoenvHovie naacmul - 10,.1, 107, u m. 0.
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Cxema pacnpoctpanenus necuanbix Tel (Kpees pa3zpe3oB 6omee 45 %) B OTIIOKEHUSIX TEOMEHCKOW CBHUTHI
KpacnonennHckoro cona.
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30HBI PA3BUTHS PEUMYIIIECTBEHHO MECUaH

pycioBble (BepxHuit Oaifoc-6art), 3 - 1eoBH.

- cyxue, 6-9 - ¢ pa3IMYHBIMH Je0eTaMu

OTJIO)KCHUM TFOMEHCKOM CBUTHI; 12 -
E
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Pazmewenue 3anexceit YB ¢ nuoicne-

cpeoneropckom HI'H 3anaonoi Cuoupu

~ R

il
e {x )

1 [ [=F2 (=]« [==]s (S [T BKFs

I'panuner: 1 — ropaoro oOpamiieHus, 2 — paCIpOCTPAHCHUS HIKHE-
CPEIHEIOPCKUX OTIOKECHUM, 3 — PACKPBITUSI PETUOHAIBHON TTOKPBIIIKU HA,
HI'H 3anexwu B HuxHe cpennetopckom HI'H 4 — nedrsnbie, 5 —
He(dTera’ oKoH/IeHCaTHbIE, 6 — Fa30KOHJICHCATHBIE U Ta30BbIe, 7 — 3
pacnpocTpaHeHHs He(PTAHBIX 3aexkel; 8 — mepcrneKTuBHas Tep
MTOVICKA BBICOKOJICONTHBIX 3aekeld HeTr. MecTOpOXACHMS:
Xapacaseiickoe, 2 — boBaneHkoBckoe, 3 — HoBomnopTos
5 — Tazosckoe, 6 — CeBepo-I'yokunckoe 7 — Xapam
Kpacuonenuncko-Tanunckoe, 10— Xantei-Man
Pycckunckoe, 12 — beictpunckoe, 13 — YcTb-
Bocrouno-Cypryrckoe, 15 — IToBxoBcko
Cesepo-Bapberanckoe, 18 — Bapber
MamonToBCKOE, 21 — BepxHecan
Bacroranckoe, 24 — HmxHeT
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B 3anagnoii Cubupu ¢ ronue cpeoneir -
Hauane no30HeIOPCKOU INOXU NPOUCXo0una
KpynHas mpancepeccus Mops, CMCHUBIIAACS
B paHHEM OKcdopae oOMeIeHHEM MOPCKOTO
s  Ilypneicko-Bacroranckoro
paiioHa,

3OHA

BGaxeHosckan
reopruesckas

OacceiiHa.
CTPYKTYPHO-(haninagbHOro
MO3/IHEIOPCKYIO )1(0)'4% CYLIECTE
00CMAHOBKU NPUOPEIHCHO-AKKYMY)
PAasHuHBl ¢ cucmemou 0
HUMCHUX uYacmell aijiog
AnexcaHIpOBCKHN

MHEHHUIO CIIeIIH

HEe(TAHOTO Hay
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lopckas

okcchopal, KUMEpPUIXK, TUTOH
HayHaKcKast
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Tunwt paspeza nnacma IOB.2.

Trnbl nopoa Tune nopog E Tunsl nopag Tunel nopog

: Cpeou meppuzennvix nopoo, 6CKpblmbixX
no MMC £ o TUC z no TG no FUC
L L 2 o |"[E) aw L 4% ¢ CKAMNCUHAMU 6 UHmMepaale NPoOyKMUBHO20
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2eopuzuueckux uccneooeanuit cxkeaxcun (F'UC,
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Ty,
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KoJl1eKmopbul, 2J1UHblL, Y2/IU U NIIOHIHbLE T
Komopbsimu asmopamu ROHUMAIOMCA
ZJIUHUCMO — ajleeépo — necuanole
deﬁOl—lam}lblM UemMmenmom.
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'eostoro-reousnyeckas xapakrepucruka miacra FOB,” no tTunam paspesa

Twvn KonunyectBo Krecus CpepHun peo6ut
Ho6u; M H;p, M K., % (FT1C)
pa3spesa CKBaXXWH donu eo. Kpacy HedTH, m*/mec
258-46,0 13,7-34,2 | 0,42-0,77 1-12 141-171 9,2-3317,7
I 51
35,6 (34,9) 22,8 (22,0) | 0,64 (0,65) 6 15,6 (15,7) 545,3 (44
22,0-446 109-314 | 0,38-0,78 | 2-15 14,3-17,0
Il 46
34,4 (34,6) 20,4 (19,8) | 0,59 (0,59) 7 15,8 (15,7)
26,2-427 10,1-28,2 | 0,31-0,66 1-8 145-17,.2
1] 20
34,7 (34,8) 17,6 (17,3) | 0,50 (0,52) 5 15,9 (16,1)
235-523 73-243 | 022-0,70 | 3-16 143-17.3
\ 50
36,5 (36,8) 15,7 (15,4) | 0,43 (0,43) 8 15,7 (15,7)
37.6-454 114-232 | 0,28-0,53 | 6-12 151-16,7
\Y, 6
41,0 (40,4) 17,4 (17,5) | 0,43 (0,45) 9 15,8 (15,7)
27.8-449 83-118 | 0,24-0,36 6-7 14,0-155
VI 3
35,7 (34,3) 10,0 (10,0) | 0,29 (0,26) 6 14,9 (15,2)
26,2-479 1356-31,7 | 037-0,75 | 3-14 13,7 -18,0
VI 62
39,8 (40,4) 23,4 (24,0) | 0,60 (0,60) 7 15,9 (16,0)
23,7-510 12,6 -34,5 | 0,40-0,74 1-19 141-17,3
Vi 48
39,3 (39,9) 23,6 (23,4) | 0,60 (0,60) 15,7 (15,9)




Jekuun 8. Cekeenuyuu mezo3oa 3anaonoi Cuoupu

oopazoean uuxkaumamu moawiunou 10-20 m.
Bepxnue snemenmul yuxknumoa pedyyuposanwvl. Husticnue snemenmot 00pazoeanl
RECUAHUKAMU CBEMII0-CEPLIMU, OM CPEOHE3EPHUCMBIX 8 HUMCHEI Yacmu 00
MENKO3EPHUCMBIX AJ1€6PUMUCHBIX 8 8EPXHEIl, C NPOCAOAMU Y2IUCHIO-CLI00UCTHO020
Mamepuana u pacmumenbHo20 0empuma.

TeKcmypbl Kococyiioucmocmas, no/i020-HAKJ/IOHHAA, MACCUGHAA. B eepxueﬁ yacmu
UUKITUMOG6 NOAGJIAIOMCA NJIOMHbBIE NnéCYAdHUKU C anuuucmo-xapﬁouamnbm
UCMEHMOM.

Inekmpomempuueckas mooenv pauyuu (gpopma kpueoii memooa I HC nomenuuana
camonpou3eonvhou noaapuzayuu — IC): kposenvnas u no0ouieeHHaA TUHUSA
20pU30HmMaIbHas, 60Kosasn — eonnucmasn, 3nauenusn anvpa INC cocmasnaom 1 —0,8.

Coznacno knaccugpukauuu B.C. Mypomuesa [Mypomues, 1984], | mun paspesa
omeeuaem Pycioeblm OMMeNam peKu, hopmupyrouium oeavmy. Aemopvl omuecau
OAHHbLE OMIOHCEHUA K CHIPEHCHEBIM UACHAM OJIUMENbHO PA3BUBAIOULUXCA
0€/1bMO6bIX NPOMOK. IMom mun paspe3a xapaxKkmepuzyemcsa Haubonvuien
necHanucmocmoio, 6bICOKUMU OeOumamu nejpmu

AJIITIOBHAJILHO-/1€JIbTOBAsI MO/IeJIb He(hTEeHOCHOr0 CpeHe-BePXHEIOPCKOro MpoAyKTHBHOT0 ropuzonTa OB, Ha Bocroke IlIuporHoro IIpnoonst
I'. P. Bacunesckas, A.B. CasenbeBa // Bectauk MI'Y. Cepus 4. T'eonorust, 2011
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cocmoum u3 yuxkaumos. Husrcnuii yuxkaum (15— 20 m)
npeocmaeien NeCYaHUKAMU ROAUMUKIOBBIMU U OTU2OMUKIOBBIMU,
MENKO3EPHUCMBIMU, C/TIOOUCMBIMU, C 6KPANJIEHUAMU RUPUMA, C 2TUHUCHIBIM
UemMeHmoMm, ¢ PeOKoll yNi10uieHHOU 2a/1bKOU apZuiiumoa.

Bmopoii u mpemuit yuxaumeat (10— 15 m) oopazosanvl naukamu 00j1ee MEAKUX
UUKIUMOB C MEeHOCHUUEH K YMEHbUIEHUIO 3ePHUCIOCHU 86EPX NO PA3PE3).
Texkcmypul monKoci0oucmas, Kococioucmas, maccusHas. B eepxnem uuxkiaume
npucymcmeytom maaomouinvte (0,4 — 3 m) npociaou yaneii.

Inekmpomempuueckas mMooeis pauuu: noOOOUIBEHHAA TUHUA 20PU3OHMANbHAA,
O0oKoeasn — eotHucmasn, maxkcumanvhole 3navenus anvgha IIC cocmasnawm I —

0,8.

Jlannulit mun paspe3a OMHOCUMCA K PYC/108bIM OMMENAM PABGHUHHBIX
Mmeanopupyrouwiux pek [Mypomues, 1984], oonaoaem evicokumu 2e01020-
HPOMbBICI08BIMU XAPAKMEPUCMUKAMU
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KepHOM He 0XapaKmepu3o6aH, COCoum u3 UUKIUMO8, KAXHCObLIL
U3 KOmMOpbIX npeocmaesieH Naykou 0onee MeNKUX WUKIAUMOE8 C meHOeHuuell K
ymenouienuio 3Hauenuii anvgpa IIC eeepx no paspe3y. B eepxnem uukiaume
Haobntooaromen npociaou yaiei (00 nepsvix mempos). |1l mun paspesa omunocumecesa k
pauuam eepxmeil HAOBOOHOU PABHUHBL O0€1bMOB020 KOMNIEKCA, 6 O00CMAHOBKAX
QII06UAILHOU PAGHUHBL — K OMUJIOMNCEHUAM 0epecosvlx 6aj108 U 00K08bIX pycei
[Mypomues, 1984]. B cpaeénenuu c npeovioymum munom paspe3d, NPOUCXOOUM
yeenuuenue moauwjunsl Henponuuaemvlx npocioes. Konnekmopwor |1l muna paspesa
XapaKkmepu3ylomcsa He6blCOKUMU 2€01020-NPOMbBICI08bIMU RAPDAMEMPAMU.

npeocmaeien yukaumamu. IieKmpomempuydeckan
mooenv Huxcnezo uukauma (15-20 m). Kpoeenvmasa aunus 20puU30OHmMANLHAA,
HOOOUIBEHHAAA OMCYmMCmEyem, 00K06as 6ONHUCHMAA, MAKCUMAAbHbIEe 3HAYEHUA alb(ha
IIC cocmasnarom 1-0,8. Bepxnue yuxaumot (5 —10 m) odpazoeanvl naukamu meaxKux
UUKIUMO8, 8 KOMOPBIX HADII00aemcsa MeHOCHYUA K YMEeHbUIeHUI0 3HAYeHUll anbia
IIC 6nu3 no paspesy. B ocnosanuu eepxHux yukaumos ecmpeuaromcsa npociou y2is
(om nepevix cm 0o 1 — 3 m). |V mun pazpeza cocmaenoil, HUINCHAA UACHIb €20
UHmepnpemupyemcs Kaxk gayuu 0e1bmoeo20 KOMNJAEKca, OmMa0HCeHus 6epxHeil yacmu
(2 - 4—it uuxkaumol) omHOCAMCA K HUIICHEH HAOBOOHOU pAGHUHE 0€1bH06020
Komniekca, pauyuam npumopckux donrom (mapweir) [Mypomues, 1984]. Imom muna
paspesa umeem camvle HU3KUE NOKA3amenu no 000vlue Hepmu u HeebICOKUE CEOUCHEA
pe3zepeyapa.
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cocmoum us3 uuxkaumos. Huxcnuu yuxkaum (15-20 m)
npeocmaeien nPeuMyuleCmeeHHo neCYaHuKamu, 3J1eKmpomMempudeckas Mooeib €20
cxoxca co |l munom paspeza. Bepxnue uuxiumuvl 00pazoeanvl mMOHKOCIA0UCHIBIM
yepeoosanuem necuaHo — aiespoIumo — JIUHUCHBIX HOPOO C 6GKII0UeHUEM
MATIOMOWHBLX (Om nepevlx cMm 00 2 — 3 m) npocioes yena. B omauuue om |\ muna
paspe3a 011 6epxHell uacmu 30ecb HaOaWOaemcsa MmMeEHOCHUUs 6 YyeeaudeHuu
3nauenuit anvgpa IIC enu3 no paspesy. Ilo Kepny ommeuenvl 20pu3oHmMaAIbHAA,
Kococioucmas, auH3zoeuonas cioucmocmu. Ilecuanuku ceemno-cepvie, MenKo-
cpeonezepHucmole, HNOJAUMUKMOGbIE, C HPOCAOUKAMU  Y2IUCHO-CI00UCHIO20
mamepuana. Apsuniumsl memHo-cepvle, aae6puUmMuUCHIbIe, NIOMHbIE, MACCUGHDbIE,
caoucmeole 3a cuem nPocioeK MeIKo3epHUCHO20 NeCUAHUKA.

B oannom mune paspeza nauayumiumu Kavecmeamu pesepeyapa 0oaaoaem HUNCHAA
Yacms, KOMOpas UHMEPNPEMUPYEeMCA KAK OMJI0NCEHUA MEAHOPUPYIOUUX pycel
[Mypomues, 1984]. Bepxuasa uacmo paspeza asmopamu omHeceHa K (auuim noum
(3a00n104ennbIX yuacmkos, neckoe paznuea, 0Oepe2oevix eanoes). H3 Imux
OMI0XceHUll 000bluU Hehmu He eedemcAl.
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oopazoean UUKIUMAaMU, Kaxcoolii U3 KOMopuvlx
npeocmaesnsiem coboi nauky Oonee meakux yukaumoes. Menkue yukaumaosl cOCHoOAmM
U3 4epedosanuss necuano — aae8pPoaUmo — 2NUHUCHBIX NOPOO. Ap2uniumel memHo-
cepvle 00 uepHOo20, caaboniumuamole, HEACHOCAOUCHbIE, C OMNEYAMKAMU
ooyznuewuiica @nopvl. Aneeponumsl cepvie, KpPynHO3EpHUCHblE, NECUAHUCHIbLE,
ROMUMUKMOBbIE, KPENnKUe ¢ MOHKUMU G0JIHUCHIO-NPEPLIBUCHBIMU U JIUH308UOHBIMU
npocaoamu Y2IUCMO-2TTUHUCHO020 Mamepuana. Ilecuanuku cepule,
MeIKO3epHucmole, HOJIUMUKMOGblEe, CaOOuUcmble, 2iunHucmule. Ommeuaemcs
nupumuzauus nopoo. B omoenvuvix unmepeanax y2iucmo-2iuHUCHIble NPOCAOU
3anumarom 00 50% ob6vema kepna. B kepne ommeuena 60nAHUCMO-NPEPLIGUCHIAA,
JIUH308UOHAA CIOUCMOCHU.

Kposenvnasa nunusa kpueoii IIC naknonnaa u 3youamas, 00koeasn 1uHuA
omcymcmaeyem, N00OUI8EHHAA TUHUA 20PU3OHMANbHAA, UH020a 3y0uamas,
3nauenusn allC ymenvwaromces esepx no paspesy. Coznacno Knaccugurkayuu
B.C.Mypomueea [Mypomues, 1984] oannsvtit mun pazpeza omuocumcsa K
OMILONHCEHUAM 8001b0EPE20BbIX MPAHCIPECCUBHBIX OAPOB U RPUOPEHCHBIX 6AI06
nPUOPEIHCHO-MOPCKUX ayuii. Imom mun paspe3a 00aaoaem HAUXYOUUMU
ceolicmeamu pesepeyapa
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cocmoum u3 uuxkaumos. Bepxnuit yuxkaum (5 — 7
M) BPEOCmagieH apeuiliumamu memHo-cepoimMu, a1e6PUMUCHBIMU C HO1020-
HAKJIOHHOU CJIOUCMOCMbIO, C PEOKUMU 8KIIOYEHUAMU PACIUMETbHO20 0empumad.
Ommeuennvl cnedvt Ouomypoayuu 6 Hudxcneu wacmu yuxauma. Husxcnue yukaumet
npeocmasieHvl NPEUMyuLeCmeeHHo NeCUAHUKAMU CEEMI0-CEPLIMU C OYPOCAMbIM
OMMEHKOM, MEKO3EPHUCMbIMU, A1IE6PUMUCHBIMU, C KADOOHAMHO-2TIUHUCHIBIM
UEeMEHMOM, C YACMbIMU NPOCIOAMU U HAMBIEAMU 2TUHUCHIO-CTIIOOUCHI020 U
Y2IUCMO-CIIOOUCIO20 MAMEPUANa U 6KIIOUEHUAMU 3ePeH NUpuma, ¢ MeaKou
YRIA0UWeHHOU 2anbKoul apzunaiumoe Ciroucmocms KOCo — NOJ1020HAKTIOHHAA, MeIKaAA
Kocas, TUH308UOHO — 60lHUCman. Bcmpeuaemcea. Buu3 no paspesy necuanuk
cmanosumca cuoepumusuposannvim. Kpoeenvnas nunua kpueou IIC
20pU3OHMAIbHAA U NPAMAS, OOKOBAA TUHUA 6EPMUKATIbHAA U 60ITHUCMAA,
HOOOWBCHHAA TUHUA HAKIOHHAA 60TITHUCMAA, 3y0uaman uiu pacce4eHHas,
maxcumanvhwle 3nauenua allC paenwv 1,0-0,8, ymenvuaromesn 6nHu3 no paspesy.
B.C.Mypomuee [Mypomues, 1984] omnec smom paspes Kk omaodxceHusam 0apbepHvix
OCMPO6O8 NPUOPEHCHO-MOPCKUX (hauuil. A6mopbl NPOUHMEPRPEMUPOBATU €20 KAK
¢auuu ycmovesozo dapa. VII mun paszpesa xapaxmepuzyemcsa 0OHUMU U3 TYUUIUX
Kauecme pesepeyapa: 6blCOKUMU I heKmusHbiMU moaunanu, Koagpuuuenmnom

necuanucmocmu, HaudOIbLWUMU 0eoumamu Hepmu
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Aemopamu evioenen paspes3a, KOmopulil A6AAEMCA COCMAGHBIM . 6 HUICHEU
ceoeit yacmu umeem 00auk kpueout I1C, ceoiicmeennwiii V1| muny paspesa, 6 éepxnueit
ceoeit yacmu — || muny. Bepxnaa uacme naacma ooOpazoseana apzuiiumamu,
CMEHAIOWUMUCA 6HU3 NO PA3pe3y NEeCUAHUKAMU. AP2uiiumosbl memMHOo-cepo20 ueema, ¢
Kocoll, 20PpU30HMANbHOU, GOTHUCHOU CAOUCMOCHbIO, 00YC/106/1CHHOU HAIUYUEM
necuanukoe cepoco ueema. Bnu3z no paspe3sy ymenbuiaemcsa UHMEHCUGHOCHLb
nepeciaueanus ¢ yeeaudeHuem moauwiunsl npocioee necuanuka. Ilecuanuku cepwle c
KOpuuHeeamvlM OMMEHKOM, CpPEOHe3epHucmole, HNOIUMUKMOBbIE, C XOpouieu
COPMUPOBKOUl, C KAPOOHAMHO-2IUHUCMBIM UeMeHmoM. B kepne  ommeuenwvl
CI0UCMOCHb, 00YC/I061€HHAA NPOCHOAMU Y2AUCHO20 OempUma, pe3Kuil KOHMmAaKm
MeNHCOY 6EePXHEell U HUMNCHEU YacmAMU NAacma, 6 HU3AX 6EepXHel uacmu paspesa
onucana apzunnumosas zanvka (1 — 4 cm). VIl mun paspeza saensemcs
xapaxmepuvim 01s oenrvm. [Oocmanoexu..., 1990]. B nem npocnescusaemes cHuzy —
66epX 6epMUKAIbHBLI HADOP hayuil, ommeuarowiuil Qasvl 3aporHcOeHUs, pA36UMUA U
OMMUPAHUA 0eIbIOBOI CUCHEMbL. Uieib)osble, nPooeibmosble, OUCHATIbHOU Yacmu
oapa, pacnpedeiumenvHblX KAHAN06 U pycel, ommenei u OlOH, HOUMEHHblE,
BHYMPUOESIbMOBO20 3A1UEA.
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JIna kennoeeui-okcghopockozo unmepeana paspe3a 6 pailone padom 6vloeleHa
Ccedyruwan nocied008amenbHoOCms 00CMaH080K 0CAOKOHAKONAEeHUA, YOeOumenbHo
unlocmpupyemas cmpamuzpaguueckumu cpeamu Kozepenmuocmu:. 1) unmepean
naxonienus niaacmoe IOB>-IOB> — popmuposanue, pacusem u ommupanue
Oenvmosou cucmemst; 2) unmepean Haxonienus niaacma IOB.' — npuépesicnoe
MeNK0600be, 3) UHMEpPEANl HAKONIACHUA 0aXNCeHOGCKOU CeUMbL — MOPCKOE
2nybokoeoove. I'panuuvt payuanvuvix 30n  unmepeanoe IB*° u OB}
KOpPEeKmupoeaiucs, no Kapmam u3onaxum mMexicoy ompaxrcarouumu 20pu3onmamnu
(OI') “T” (kpoena miomenckou ceumovt) u “b” (Kpoena Oa)ceno6CKou ceumbut),
“FOB%” (kpoéis o0noumennozo nnacma) u “b” coomeemcmeenno.

,Zl]l}l 60CCMAHOGBIEHUA 00CMaH0B0K OCLIOKOHaKOHJleHu}l, onpeOeJleHuﬂ

HanpaeieHus cHOCa 0CaA00UHO020 mamepuana UCHOIb306AIUCD
cmpamuzpaguueckue cpe3vl CEUCMUYECKO20 ampudyma — Ko2epeHmHOCHU.
Kozepenmnocmos — napamemp, Xxapakmepusyrwuwiuii mepy hnoxoxcecmu

celicMuyeckux mpacc Opyz Ha O0pyea, WUPOKO UCHOAbL3yemcsa 0

mpaccupoeanus pasjiomMoe U 6blAG/ICHUA ocobeHHOCmell 2e0/102U4ecKo2o
CmMpoOeHus.

AJIITIOBHAJILHO-/1€JIbTOBAsI MO/IeJIb He(hTEeHOCHOr0 CpeHe-BePXHEIOPCKOro MpoAyKTHBHOT0 ropuzonTa OB, Ha Bocroke IlIuporHoro IIpnoonst
I'. P. Bacunesckas, A.B. CasenbeBa // Bectauk MI'Y. Cepus 4. T'eonorust, 2011



Jekyua 8. Cexkeenyuu me3030a 3anaonou Cuoupu

rpaHuubl naneoreorpacgudeckyix obnactel S~~~ HanpasneHue cHoca 0cafo4HoOro Marepuana

Cmpamuzpaghuueckue cpe3vt Ko
yposenv naacmos OB -
ceumwl. Ilaneozeozpagh
0e/1bmosasn pasHuHa

AJLTIOBHAJILHO-
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Coznacno knaccugpukauyuu Peitnexka I'-3. u Cunexa HU.b.

[Peiinex, Cumnex, 198l], ona nnacma FIOB/? evidenenst
ciedyrwujue naneozeozpaguueckue obnacmu. 1)
AI6UAIbHAA DABHUHA C (auuamu pycel CHPAMIAEHHO20 U
meanopupyrowezo muna (11, 111 munwt paszpesa), npupycnogvix
eanoe, 3abonouennvix yuacmkoe noium (VN mun); 2)
cyoaIpanvnan Oeivmosas pasHunHa ¢ Qayuamu pycei
semesawezocs muna (11, 111 munst), namovienvix eanos (11, 11
munst), mapwen (I mun); 3) cyoakeanvnas Oenbmo
pasnuna ¢ pauyusmu oervmosvix npomokx (I mun
namoienwvix éanos (11, 111 munst), ycmoesvix 6apos
ocnoenoii oenemor (V11, VI munwr), menxoe
omaoxcenun (N1 mun); 4) nozpysicennwiit
pauuamu pacnpeoerumenvHvlX KaHak
8bIHOCA, 2TUHUCHLBIX MOPCKUX ONILA

JecCKux ooOnacmeil Ha @pems

1 - anmwosuanvnas pasnuna; 2 —

paeHuHna, 3- cybaKeanbHas 0e1bmoeas

gaa enaouna, 5 — pycia, 6 — 3ab010uennvle

— npupycnoesie eanvl; 8 — HamblgHble 6abl; 9 —

éa; 10 — ocnoenasa oenvma; 11 — manvie ycmoesote

— Kouycwl evinoca, 13 — oOenvmoevie npomoxu; 14 —
uiue Kkananwt; 15 — nouckoewie u pazeedounsvie CKeaA3CUHDL.




Jlexyun 8. Cexeenyuu me3030s 3anaonou Cudupu

KuHsimuHckoe mecmopoxxdeHue (dnopoeckasi HIO,
3KcnyamayuoHHbIU y4yacmok). [laneo2eosioc2u4yeckul paspes
nnacma FO,! eacro2aHckol ceumsl (8 bIPOGHEHO 10 nodowee
6axeHoeckolU ceaumbil)

.??."“T‘T o8 Bamen
Baxent 100 | 4 ﬁ

" Tiomenckas

110 214 215 216 I R ) | K
S| P ey ] [P e g e ey obaacme

BacroraHcKkas

floading surfaces Maximum Flooding Surface
'\.

#15/2005 XaHThI-MaHCHIACKOTO
aBTOHOMHOTO OKpyral/ O
HeKOTOpLIX CEAUMECHTALIUOHHBIX
MOIEIAX HpOI[yKTI/IBHLIX I1J1aCTOB
BEPXHEIOPCKOT0 BaCKOTAHCKOT
KoMImiekca 3amagHon Cuo

fluial or estuaring
sandstones in incsed valleys

coastal-plan sandstones
and mudstones

Transgressive Surface
shallow-marine sandstones

shelf and slope mudstones
and thin sandstones

stbmarine-fan and leves-
channel sandsones

Sequence Boundary
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@Daunckoe (Cpeoneacomkunckoe) mecmopodxcoenue (Oponoscxkoaa HI'O, Cypzymckuii p-on). Kapma mownocmu

pycnoewix necuanukos 01

Psip morpeGeHHbIX pycen (KaHaIOB) 3aKapTUPOBaAH IO
OO0JIBIIOMY YHCITYy Pa3pe30B IKCILTyaTaIl[MOHHBIX CKBAKUH
B npenenax @anHCKOW IPYIIIbI 3aJI€KEU, OJHO U3
KOTOPBIX MPOTATHBAETCS CyOMEpUANOHATIBHO Yepe3
CpenHneacoMKUHCKYIO momaab (puc.l). OHO mpocaexeHo
C I0Ta Ha CEBEp B HANPABJICHUH JBUKEHUS BOJJHOTO
MOTOKA (YBEIMUYEHHUSI MOIIHOCTH 3aIIOJHSIONINX €r0
necyaHuKoB) Oosee yeM Ha 5 kM, ipH mmpuHe oT 250 10
750 m. Pycno rimyOuHO# 0k010 20 M BBITIOTHEHO
necyaHuka MU BepxHero 1iacta K011, MOIIHOCTh KOTOPBIX
BO3pacTaeT ot 4-6 M 3a npeaenamu pycia a0 20-26 m B
€ro 0CEBOM 30HE.

P

9

TNAS Hsonaxumst necwanukos

é/ Tpanuyer nozpedennozo pycaa

0 Creaxcunet
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@Daunckoe (Cpeoneacomkunckoe) mecmoposcoenue. Ilaneozeonozuueckuii paspes pycioo2o necuanoz
naacma IO11 eacrozanckou ceumal

Jexuyusn 8. Cexeenuyuu me3030a 3anaonoii Cuoupu

Csura

Mnact

383 384 385 40

BacroraHckas

Ha nmonepeunom k

40 m

0,5 KM

MecyaHuku

- AprunnuTbl

MnoTHble kKapBoHaTUMPOBaHHbIE

nnactei ("NNOTHAKK")

" Pycnosbiii 8pe3

#15/2005 XanTe-Mancuiickoro
aBTOHOMHOTO OKpyral/ O
HEKOTOPBIX CEAUMEHTAIMOHHBIX
MOJIENSAX NPOAYKTHBHBIX MIACTO
BEPXHEIOPCKOr0 BaCIOTaHCKOTO

KoMmIntekca 3anagHoit Cnbupn
(BHUI'HIN)
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Jexuusn 8. Cexeenyuu mezozon 3anaonou Cubupu

Yeymcrkoe mecmopoorcoenue (Cypemymckuu HI'P, Cpeoneobckasn HI'O). Ilaneozeonoeuueckuii pazpez omiaodiceHuti 1O
(OKCNIYAMAauUOHHbLU V4ACOK) (8bIDOBHEHO NO OCHOBAHUIO DANCEHOBCKOU C8UMbL)

103 CcB
Baxen BaxeH \
509 303 427 700 426 121 128 127 POOJIL30BATEIS
] | [ ]
|

______ l

—

B

10m

L Mkxkptusia O.M.

[ Necuauku
I AprunnuTel Mexay nnactamm necuanuka K0'a 1016 10%e

[=-—]Anesponurel

B ceBepHOI1 KCIUTyaTalMOHHOM 30HE YTyTCKOT
pazzensieTcsi Ha HUKHIOK (JJOCTaTOYHO BBIL
BKJIFOYAIOUIYIO PSIJT MEHSIOIIUXCS 110 M
Ha naneoreonormueckoM (BBIPOB
YYaCTKE OTUETIIMBO BBIIETISIOTC
FO11B. Jlaxxe B orpaHryEHH
CEJIMMEHTAIIMOHHBINA H3
YPOBHSIX BBIKIMHHE
BEPXHETO IIeC
MECYAHOTC
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Jexuusn 8. Cexeenyuu mezozon 3anaonou Cubupu

Yeymckoe mecmoposrcoenue (3xcnayamayuonnoiit yuacmok). Ilaneozeonozuueckuii paspes
omnoxcenun naacma F01! sacrocanckoiut ceumst (6viposnerno no nooouiee 2iun F0;2)

[¢):]

444 443 - 135 134 887 441 902

3
1014

BacroraHckas

102

Tougian

okpyrall O HEKOTOPBIX CEANMEH
BEPXHEIOPCKOTO BACIOTAHCKO

OTmeTuM, 9TO B YCIOBUSAX KOCOCIIOHUC
ctpoeHus B nauke 01l momyyaer
pa3BUTHE 3HAYUTEITHHOE YUCIT
BbIJIEJICHNE, KAPTUPOBAH
MHJEKcausl KOTOPBIX
CJIOKHOU U TPYIO
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Jexuusn 8. Cexeenyuu me3zo3osa (3anaonasa Cuoupyn)
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Bepxueropckue necuanbie miactsl K01 BacloraHckoi CBUTHI 51
3amagao-Cubupckoro HedTerazonocHoro dbacceiina. 1o o
MHTEpBaja) 1o 6acceitHy B 1EJIOM U MEPBbIE AJIs FOT0-
nocienaux 5-7 et B 3anagHo Cubupu mpoucxo,
OCHOBHAs TPOJYKTUBHOCTH CBsI3aHa C IJIaCTaM
TEPPUTOPUSX, [JI€ BEPXHEIOPCKUE NIECUAHU

VYcnoBus 0caIKOHAKOILUICHHS HECYaHbIX ILIACT!
10.B.11lynbeB, A.B.bunnauyk (OAO “Mer


http://www.vipstd.ru/gim/content/view/625/77/

Tiomenckan
obaacms

VcinoBus 0ocaIKOHAKOIUIEHHS MTecYaHbIX miactoB 01 B
(ILrom6epxke DCS), FO.B.1llymses, A.B.brunmnaayk

Jekyua 8. Cexkeenyuu me3030a 3anaonou Cuoupu

Cmpoenue u ycnoeusn (popmuposanus 6acio2ancKoul cumul
ITecyaHO-TTIMHUCTBIE OTJIOKEHNS BACKOTAHCKOU CBUTHI
pacrpoCTpaHEHBI IUPOKOM MOJIOCOM C CEBEPA HA 10T, BKIIFOYAs
LEHTpaJbHbIE U BOCTOUHBIE pailoHbl 3anaaHo-Cubupckoro dacceitna.
B 3anajgnom HanpasieHny BaCFOTaHCKHUE NI€CYAHO-TIIMHUCTHIE
00pa3oBaHUsI IEPEXOAST B NIMHUCTHIE PA3HOCTU a0aIaKCKOW CBUTHI,
KOTOpBIE (DOPMUPOBAINUCH B YCIOBHUSAX OTKPBITOIO MOPs U HE
COJIEPIKAT KOJJIEKTOPOB MOPOBOTO TUMA. K BOCTOUHOMY 0OpaMICHIIO
OacceifHa 3TH OTVIOKEHHS 3aMEIIAIOTCS KOHTUHECHTAILHBIMIM
MOPOJIaMH HAyHAKCKOW CBUTHI C IECTPHIM JIUTOJIOTUYECKUM C
ITepexon BaCHOTaHCKUX pPa3pe30B B HAYHAKCKUE OTYETIIUB
HaOIIoaeTCA Mo pa3pe3aM KKHOM YyacTu ToMcKoi o
Knaccuueckuit pa3pes BaCIOraHCKOW CBUTHI OOBIY
CepHuel TPaHCTPECCUBHO-PErPECCUBHBIX LU
recyanble mactol rpymmsl K01, nHAEKCH
pa3nesoIure UX TTIMHACTBIC MAYKH.
MOXET CYIIECTBEHHO MEHSTHCS B
Y HUKHSISI TPAHUIBI BACIOTaH
COOTBETCTBEHHO IO MOJI0
(Ilypeirun b.H. u 1
B HaYaJIbHbIE MIEP



http://www.vipstd.ru/gim/content/view/625/77/

Jekuun 8. Cekeenuyuu mezo3oa 3anaonoi Cuoupu

TpaauimoHHO cUMTAETCS, 9YTO OCHOBHBIE TIeCUaHbIe IIIACThI rpyIbl K01 hopMupoBanuch mpeuMyIiecTBEHHO B
MEJIKOBOJTHO-MOPCKHX YCJIOBUSIX, 32 HCKIIFOUEHUEM TaK Ha3bIBAEMOUW MEXYTOIbHOW Madku MY, pa3aessronen miacThl
1013 u KO12, koTOpas pacnpocTpaHeHa B pazpe3ax ToMckol 00acTy 1 MpeIcTaBleHa KOHTUHEHTAIBHBIMU OCagKaMHu.
Jiist meHTpanbHoM ke yacTu 3anagnoit Cubupw, rje MexXyroibHbIe OTIOKECHHS OTCYTCTBYIOT, IMOJIOKEHHUE O
MEJTKOBOJTHO-MOPCKOM T€HE3UCEe 0CATKOB MpaKTHIeCKu oOmenpuHsaTo. [lomoOHas TpakToBKa, TEM HE MEHEe, CI1a00
COITIACYETCA C HAKOIUICHHBIMHU 32 MOCJIEIHEE BPEMS TAHHBIMH 10 3aKOHOMEPHOCTSIM IUIOMIAJHOTO PaCpOCTPaHECHUS
TUIACTOB M PACPEAECITCHUIO B HUX KOJJIEKTOPCKUX CBOMCTB.

Hecmotps Ha oO1ue npecTapieHus 0 NPeUMYIIECTBEHHO MOPCKOM CTPOECHHH IJIACTOB BACIOTAaHCKOM CBUTHI,
CBUJIETEIHCTBA IPUCYTCTBUSI KPYITHBIX MMECUAHBIX TEJ (PJIFOBUATILHOTO MPOUCXOKICHUS B 00JIACTAX paclpoCTpaHeHNUs
KJIACCHYECKOTO BAaCIOTaHCKOTO pa3pe3a CTaIM NoABIAThCA emle B 90-x rr. B yactHOCTH, Ha Foro-3anajie ToMckoi
obnactu ckB. CeBepo-KapaceBckasi-66 BCkpbljla MOHOTOHHBIN NI€CYaHBIN MJIaCT TOMMKUHON okoio 32 M. B.C.CnaBkuH u
Ip. Ipearnoiaraiy ero peyHoe npoucxoxaenue, roraa kak b.H.lypeirun u ap. (1999), comamasce ¢ 3Tum
MOJIOXKEHUEM, UHTEPIIPETUPOBATIN OOCTAHOBKY OCAKOHAKOIIJICHUS KaK

C pazutuem B 3ananHoi CuOvpu npakTUKK IPOBEIEeHUs cerlicMopasBenku 3D Bce yaile cTaiu NpUBOAUTHCS
pUMEPBI UMUJIKEHN “peyHOro Tuna” Ha CeMCMUYECKUX aTpulyTax u ciaiicax. B wactHocth, A.A.HexaaHoB NpUBOAUT
npuMep “KaHabHBIX 00pa3oBaHUM Mo MecTopoxaeHusIM ¢ HuxueBapToBckoro cBoaa u Cerepo-IlypoBckomy
MECTOPOXKICHUIO. TUMTMYHBIE “peyHbIe’” UMUHKH XOPOIIO Pa3IndaroTcs Ha CECMUYECKHUX aTpuOyTax, pacCUMTaHHbBIX
B nHTepBaje miacta 01 Ha mecropoxaeHusx | m Kuasmuackom (puc.2). [Ipumeps! (iaroBruanbHBIX BPE30B Ha YPOBHE
ractoB K011 u FO1M onucansl B pa3pesax Kunsamunckoro u JIBypeueHckoro mecropoxaenuit (Iuayc C.B. u 1p.,
2002; 2006). [JeranpHblil aHAIU3 CTPATUTPAPUUECKOTO CTPOEHHUSI BACIOTAaHCKOM CBUTHI IO YETHIPEM MECTOPOXKACHUSIM
ueHTpaibHou 3anagHoit Cubupu, rae aHoMalibHas M3MEHYMBOCTh MOLIIHOCTEN U BEIIECTBEHHOIO CTPOCHMS JIACTOB
WHTEPIIPETUPYETCS KAK PE3YIABTAT PYCIOBBIX BPE30B, puBeaeH O.M.MkpTysHOM.

VYcnoBus ocalkOHAKOIUICHUsI TIeCYaHbIX miacToB 01 B eHTpabHBIX M FOTO-BOCTOYHBIX paiioHax 3amagnou Cubupu/ O.B.Ilunyc, M.U.KypeHko
(IInmrom6epsxe DCS), 10.B.11lynbeB, A.B.bumnaayk (OAO “Mernonnedreras”) I'eonorust Hedtu u raza. 2008. No2.


http://www.vipstd.ru/gim/content/view/625/77/
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Puc. 2. HMHIJKH
DJTFOBHAJIbHBIX
(PEYHBIX) JIEMEHTOB
HA CEHCMHYECKHX
ATPUBYTAX,
PACYHTAHHBIX B
HHTEPBAJIE IIVIACTA FO:

Mecmopoxncoenun: A—1, b —
Kunamunckoe (bapaoowkun
E.10O., 2004)

ITnacmuer KO, hopmuposanuce 6
PAa3H000pa3nbIX ayuanbHoviX
YCI108UAX — KAK MOPCKUX, MAK U
KOHMUHEHMAIbHbIX (6K1104AS
nepexoouwie). Imum, 8 nepeyro
ouepedv, u 00ycil0671€HA CILOMHC

UX 2€07102U4eCK020 CHPOeH
Komopas HeoOHOKpam
nOO0YepKuUeanNaAcs 6
nyonuKayuax u
00KyMeHmax
npouyec

point

/|

http://ww.vipstd.ru/gim/content/view/625/77/


http://www.vipstd.ru/gim/content/view/625/77/

Jekyua 8. Cexkeenyuu me3030a 3anaonou Cuoupu

TUIIUYHBIE PA3PE3bI BACIOTAHCKOM CBUTHI 1O CKBAXKUHAM IOKHOM
YACTHU KAUMBICOBCKOI'O CBOJIA

(mo Ilypeiruny B H. u np., 1999)
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CBUTHI COOTBETCTBEHHO); JIACTHI: 2 — YrOJbHBIC, 3 — TIecYa
TO€ (MIIOBUAJIBHOTO T'e

CkBaxxnna CeBepo-KapaceBckas-66P npencrasieH
BaCIOTAHCKUX TJIUH JI0 MOAOMIBBI OapaOUHCKON
IUIACTOM MOIITHOCTBIO OKOJIO 32 M, 0003Ha4
JIuTONOrNYecKu TaHHBIM 0OBEKT XapaKT
MECYaHUKaMH C OTAEIbHBIMU MPOCIT
KoHTakKT ¢ HMXKenexxamumu o1
MPUHIIUIIAATIEHO HHOW 00CT
“TUNIWYHBIMU pa3pe3am



Jekyua 8. Cexkeenyuu me3030a 3anaonou Cuoupu
O cnan uacmo Kaiimoicoeckozo ceooa

Pa3pe3bl BacloraHckoil CBUTHI 110 CKBa)KMHAM MPEACTABISIOT COO0H SIpKU IpUMEp HEOJHOPOAHOCTH M1acToB 10,
3a cyeT nx nommdarmaibHoro crpoenns (Llypeirun b.H. u ap., 1999]). B nanHOM pernoHe mpucyTCTBYIOT KaK
KJTaCCHYECKHE pa3pe3bl CBUTHI ¢ ecyanbiMu tuiactamu 10,3* u 10,12, chopmupoBaBIIMXCS B MEITKOBOIHO-
MOPCKHX YCIOBHUAX, TAK U aHOMaJIbHbIE (TPEUMYIIIECTBEHHO KOHTUHEHTAIbHBIE) pa3pe3bl.

* Ilo 0anHbIM pecuoHanbHoll Koppenauuu, OH, 00HAKO, COOMEEMCmMEyem cmpamuzpapuueckum ypoeHam
84 b
naacmoe 10.* u 10,3, komopuwie 30ech nHe ougphepenuupyromcsa u npeocmasiAIom eounsli niacm,
1 1
0603nauennwtit Ha puc. 3 kak 1034,

Bricokas MonTHOCTB TiecHaHbIX pazHocTel KO1BA MO3BOJISET MPEAOI0KUTh, UTO TUIACT MPEACTABISAET CO00M
HaJIOKEeHHE (amaybramalius) HeCKOJIbKUX pycell. Takoe HamokeHue ¢ pOopMUPOBaHNEM MOIIHBIX IIACTOB
MPOUCXOJIUTH JINOO B YCIOBUSIX KPYITHOM, IOJITOBPEMEHHO CYyIIIeCTBOBABIIEH PEKH, TUOO BO “Bpe3aHH
[Tocnennee npezacrasisercs 6ojiee BEPOSTHBIM, YUNUTHIBAs Majieoreorpaduyeckre 0COOCHHOCTH T
CyOaspanbHast 3ppo3us U Bpe3 JOJMHBI MOIIIA IPOUCXOAUTH B MEPUOJI 3HAYUTEIHHOTO CHUYKE
ypoBHs Mops B peruose (LLlypeirua b.H. u np., 1999). 3anonaenne nonuHb! (DaroBHATHHE
MPOUCXOAUIIO TP NAJTHEUIIINX CTa0MIN3alKU U IoJAbeMe ypoBHs Mops. K coxaiien
ceficMopa3Benku 3D 1 penKocTh CeTU CKBaXXUH B JAHHOM 30HE HE MO3BOJISIOT OJIH
OJTHOTO U3 YIIOMSHYTBIX aJbTePHATHUB.

B mepmunonozuu cukeenc-cmpamuzpaguu epe3annvle 00auHbl (in
KOHMUHeHme KaK pe3yibmam pe3Ko20 Pe2uoHaAIbH020 CHUNCECH
MHOZUX CTIYUAsAX OHU Obl6alOm 3an0IHeHbl (I0CUATbHBIMU
100 m) necuanvie moauwiu. DarosuaibHvle MOAULU, KOMO,
pezpeccuu (6e3 pe3Kux CHUMICeHUIl YPOGHA MOPA), 4d
ocaokonaxonnenus (channel belts). /lannsie 00,
N10WA0AX, U MOTUWUHBL HECYAHBIX NAACHO8
npegvtuarom 20 m.
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FOsicnan wacmo Kaiimovicoeckozo ceooa

B xadecTBe TUIMYHBIX pa3pe30B MOT'YT CIYKUTh CKB. KpanuBuuckas-208 u
70P (puc.3). OCHOBHBIM IPOAYKTUBHBIM TOPU30HTOM PErMOHA SBISETCSA
3aJIeraloluii HaJ IMHAMU HU)KHEBACIOTAHCKOM MOJACBUTHI U TPaau
FO13. CormtacHo 001111 KOHPUTYypaluu KapOTAKHBIX KPUBBIX U
UCCJIEI0BaHMM, 00BEKT POPMUPOBAJICS IPEUMYIIIECTBEHHO
Bpriiie 3aneraror OTJIOKEHHUS MEKYTOJIBHOU TOJIIIH, CIIO0
00pa30BaHUSIMU U COAEPIKAIIEH YTOJIbHBIE TIACTHI.
MPUCYTCTBYIOT NI€CYAHbIE IUIACTHI HHAEKCUPYEM
yCIOBUSX (UIIOBUAIIBHBIX PYCEJl, O YEM CBH,
MHOTUM IuIomaasam pernona (bapador
“MEKyTroJIbHOTO’” pa3pe3a MEePEeKPHIT
KOTOpBIN 0003HAYEH Ha pa3pese
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IHTPHOLECKOE MECTOPO/K/IEHUE (DPOJIOBCKAA HI'O)

OTtkpsoiTo B 1981 roay

3ase:xxu BoisiBJIeHbI B I1acrax AC,, Ag, AC,y, ACy;, AC,,, mOCTIEAHUE TPHU
ABJIAIOTCH OCHOBHBIMH 00bEeKTaMH Pa3pad0TKH U BXOAAT B COCTAB
KJIMHO(POPMEHHOI0 KOMILJIEKCA HEOKOMA — UX CONOCTABJIAIOT ¢ eCYAHUKAMMU
AYMMOBCKOM TOJIIIH

Pa3zpes uepes Ilpuoockoe mecmoposrcoenue

. . .
He(TeHACHINIEHHbIE e
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Bce 3anescu nunzoeuonuvie, npu
IMOM JIUH3bL HOJTHOCMBIO HACLIULCHbL
Hepmoro. Haubonee kpynnoii
asnsemca 3anexnce naacma AC,,'2,
pazmepovt KOmopou coCmagiaom
45x25 km, évicoma 176 m,
HeghmenacovluieHnbvle MOIAUUHBL 00
40,6 m. I'eonocuueckue 3anacwoi
oyenusaromcs oonee uem 1,5 mapo.
m

www.ngpedia.ru, ®ponos C.B. (MI'Y)
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ITPUOBbCKOE MECTOPO/XX/IEHUE

* B TeueHmne KpaTKOCPOYHOTO MOBBIIIEHHUS
OTHOCHUTEJIBLHOTO YPOBHS MOPsI ChOpMHUPOBaIach
TOHKAasl, NIMHUCTAsl TPAHCTPECCUBHAS CUCTEMA
TPAKTOB.

e Jlnd BEpXHEW CEKBECHIIMHU NaJICHUE OTHOCUTEIIBHOTO
YPOBHSI MOPsI UMEJIO0 00JIe€ HU3KYIO0 aMILTUTYY,
II03TOMY ITOJIBOJIHBIE KOHYCA BBIHOCA HU3KOTO
CTOSIHYSI HE MONYyYWIId pa3BuTus. Hamporus, IIOTHOKNE
JUINTEJILHOE MOBBIIEHUE YPOBHS MOPS BBICOKOU naJjieoc
AMILUIUTYAbI IIPUBEJIO K HAKOIIJICHUIO MOIITHOM
TpaHCTpeCcCUBHOU cepur. OCHOBHBIE
KOJIJIEKTOPCKHE TOPU30HTHI 31ECH CBA3BIBAKOTCSA C
JeJIETOBBIMU OTJIOXKEHUSMU U TypPOUIUTAMU

* PazpaboTka MecTopoXxaeHUsI Hayadach B 1988.
[IepBoHauasibHas CXeMa OCHOBBIBAJIACH HA
aHTUKJIMHAJIBLHOU reojiornueckor moaenu. Ilozanee
ObUIa NpUHSATA JIMHEWHAs TpeXpsaHas cuctema. B
MOCJICTHUE TObI ICOUT 1O HOBBIM CKBaYKMHAM

OpoBKa

pUOIM3UIICS K HepeHTa0eIbHOM BeanunuHe (5,6 LIHHH3AIH
T/CyT). JIJIsl TOBBIIIIEHUS IPOU3BOIUTEIBHOCTH - “— M IJIACTOB
CKBa)XHMH Ipe1JIaraeTcsi COBMECTHAs SKCILTyaTalusl ¥

2-3 ropu3onToB 1 npumeHeHue [ PII ( yBennunBaet e 3 OCAIKH
I[C6I/ITBI 60.]166 YCM B 4 paBa) . - FﬂyﬁoKOBOI[HbIX

KOHYCOB
BBIHOCA

www.ngpedia.ru
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IIPUOBCKOE MECTOPO/K/IEHHE
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~Schematic cross-section of the petroleum systems of West Siberia basin.(www.pgc.lyellcollection.org)
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I Highly effective regional seals
[7] Moderately effective regional seals

[] Non-effective regional seals
[ Primary hydrocarbon source, type Il Bazhenov Fm.

["] Abundant reservoirs
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K oeppuac-eananscunckum omino-
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MIPOMBIIIUICHHBIE HEDTAHBIE
KOH/ICHCATHbBIE 3aJICKHU BO
He(Tera30HOCHBIX pa
3anagHoit Cubup
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PaCCMOTpI/IM IJ1acTt BB8 HG(I)T}IHOFO MCCTOPOXACHHUSA, TAC IIPOMBICIIOBEIC CKBAXXMHBI PACIIOJIOZKCHBI

C HanOOJIBIIICH TIIOTHOCTBIO - IO ceTKe ¢ marom A0 200 M. 3To MECTOPOXKACHNE HAXOAUTCS B TOM JKE
najeoreorpaduuecKor 30He, 9YTO M YPEHTOMCKOE, BRITSHYTON BIOJIb OEPETrOBO JIMHUKA MOPCKOTO Majieo0accenHa
I'eomeTpus ninacta bBg M03BOIIET BBIABUTH CIEAYIOIINE 3aKOHOMEPHOCTH CTPOEHUS, IOATBEPAKAAIOIINE €0
NEIIETOBBLIN T'€HE3NC.

FOoicnobanvikckasa u ueycKuHCKasa nayKu COCTABISIIOT OAWH KPYIHBIA MPAHCZPECCUBHBLI ME30UUKIL OTIIOKEHNMN C

JEIBTOBBIM KOMIIJIEKCOM B OCHOBaHUH Y MOPCKHM B KpoBJIe. B cocTaBe Me301MKIIa BBIAEISAIOTCS
TPH [UKJIA: HIDKHUH - HETIOJHbINA, COOTBETCTBYIONHH macty bBg3 , cpenuuii - BBg!2 Y MIOKPBIBAIOLIAE
VX TJIAHBI 1 BepxHHH - BBg? ¢ YeyCKMHCKMMI MOPCKUMHE TIIMHAMU B KPOBJIE

bazanbHble ecyanple Tena MUKIOB UMEIOT MII0CKO-BBIMYKIYIO (DOPMY C 3pO3UOHHBIM OCHOBAaHUEM, XapaKTEPHBIM

BMER VAL O6pa30BaHHH Oco0eHHOCTH CTPOEHHSI MPOAYKTHBHBIX IVIACTOB MErHOHCKOI CBHTHI 3anagHoi Cuoupu

B.1. EPMAKOB, A.A. IITAJIS (BHUUTI a3)http://www.geolib.ru/OilGasGeo/1982/05/Stat/stat05.html
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Jekyua 8. Cexkeenyuu me3030a 3anaonou Cuoupu

B pesynbrare B3auMoeiCcTBUSI MPOLECCOB MOCTOSTHHOTO NMpOorudanus [Ha OacceiiHa, yCTOMYMBOro
CHOCA OTJIOXKEHUM C BOCTOKA U FOT0-BOCTOKA, & TAK)KE MOBTOPSIOLIUXCS LIUKIOB MOPCKOU
TPAHCTPECCUU U PETPECCUU NTPOJBUKEHNE HA 3aI1a]l eCYaHbIX MOPCKUX KIMHO(DOPM B XOj1€
perpeccuBHbIX (Pa3 NEepUOJUYECKH CMEHSUIOCh TPAHCTPECCUBHBIM MEPEKPHITUEM ITUX KIMHOPOPM
MOPCKHMMH CJIaHIIaM1, HHOTAA COMPOBOXKIAIOIMUMCS (popMHUpOBaHUEM (Dariiii MaTepUHCKUX MOPO/I.
B pesynbrare B3auMOnpoOHUKHOBEHUS KIMHO(OPMHBIX pE3€PBYapOB U MOPCKUX CIIAHIIEB,
NEePEKPHIBAIOIIUX 0a)KEHOBCKYI0 METEPUHCKYIO TOPOAY, BO3HUKIIN YCIOBHS (hOPMHUPOBAHMS
Ooraroi yriieBoAOpOIHOM CUCTEMBI B OacceiiHe M OJHOM U3 OoraTeimx CUCTEM B MUP
Kinnodopmel Takxke NpoABUHYIUCH, XOTSI U B 3HAUUTEIILHO MEHBIIEH CTENEHH, K 3aI
ypaJIbCKOM — rpaHullbl OacceiHa.

http://www.rogtecmagazine.com/ru-blog/blackbourn-repo
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Jekyua 8. Cexkeenyuu me3030a 3anaonou Cuoupu

Pacrnipenenenrie MOIIHOCTEN Kak LUKIJIOB B LIEJIOM, TaK U MECYAHBIX 3JIEMEHTOB HE KOHTPOJIUPYETCS COBpE-
MEHHBIM CTPYKTYPHBIM TUIaHOM. M30MMaxuThl ECYaHbIX CIOEB BHIPUCOBBIBAIOTCS B BUJIE PyKaBOOOPA3HBIX MOJIOC
WM TIOTOKOB, 110 M.FO. DpBhe, npu 00111e# KIMHOBUAHON (DOpME TIECHAHOTO TeJa, MOITHOCTHh KOTOPOTO
YBEJIIMYUBAETCS HA FOr0-BOCTOK. KaxkAbIi IUKII IpeaCcTaBisieT co00i Habop cyOaspaibHBIX U MOPCKUX (haruii
OJTHOTO TIEPHUO/IA JEIBTO00Pa30BaHus, a ME3OIHKI - 00pa30BaHNE MHOTOKPATHO MOBTOPSIOMIEHCS ACIETOBOM

CUCTEMBI.
[TpomyxruBHbI miacT bBg, BXoasamumii B TpaHCTpeCCUBHYIO, 00JIee INIMHUCTYIO YacTh ME30IHKIIA, H30IMPOBa

MOYKET COIEPIKATh CAMOCTOSTEIBHYIO 3aIIEHKE AaHHbie Ha 19821
[Tnacter BBg! 1 BB4? razorunpogiHaMU4Iecky CBsI3aHbl MEXIYy cO00M, XOTsI Ha OOIIMPHOM CEBEpO-3aIla,

MECTOPOKICHUS Pa3ACIECHbI ITTMHUCTON MEPEMBIYKOM.
Hrmxauii npoxykxruBHbIi miact bBglnpencrapiser co6oi Ha OTIENBHBIX yYacTKax CTPYKTYPHI
M30JIMPOBAHHBIX JIMH3 HA JIPYTUX - OPEPHIBUCTHIN MJIACT, Ta30TUAPOANHAMUYECKH CBA3AHH
KopoTkue n1MH3bI U BBIKJIMHUABAIOIINECS MTPOCION AJIEBPUTO-TIIMHUCTBIX HOPOJ CpEean
1I€JIOM Ha CTPOCHUE MPOIYKTUBHBIX IUIACTOB U THUII 3AJIEKH .
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Jexuusn 8. Cexeenyuu mezozon 3anaonou Cubupu
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Jekyua 8. Cexkeenyuu me3030a 3anaonou Cuoupu

KoMnuiekcHbI Ma1€03K0JI0TrMYeCKHiA aHAIH3 MOPCKHUX M Ha3eMHBIX MAJHHOMOPGd 1
MOJJIIOCKOB PaHHEI0 BAJIAHKUHA I0ro-BocToKa 3anagnon Cudupu (ckB. Boctok 4) u
PAaHHEMeJIOBBIX MAJIe0JaHAIIA(PTOB IOr0-BOCTOYHBIX OKPauH 3anagHoil Cudupu. YCTaHOBJIEHBI
0COOEHHOCTH pacnpeziesieHus: 0EHTOCca U Majie000CTaHOBOK B KPaeBOM (FOro-BOCTOYHOI) 30HE
najeo0acceifHa, pacCTUTEIBHBIX aCCOIHAITMI U TTaeoJaHANaGTOB 0OpaMIISIIONIUX YIACTKOB CYIIIH.
OmnpeneneHo aBa dTana peKKyprupoBaHUS MajJe000CTaHOBOK: 1) yepenoBaHusl JaryHHBIX U
MPUOPEIKHBIX 0OCTAHOBOK; 2) YepeIOBaHUSI JIATYHHBIX M HOPMaJIbHO-MOPCKHX 0OCTaHOBOK.
PexoncTpynpoBana cneruduka JaTepaibHOTO pacupeneiacHus oeaToca u purodoccumii B
TPAHCTPECCUBHBIE U PETPECCUBHBIEC (Pa3bl KAXKIOTO dTara.

PAnomia

W Arctotis ?
— " " Yonphaea L
YLiostrea | Q Hartwelia

Y Lopatinia
. W Proveniefia
P Grammatodon
# Cailiomphalus
b Khetella I
. b Euspira @ Phillopoda:
& Ostracoda
':‘ 31'9
s
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Jekyua 8. Cexkeenyuu me3030a 3anaonou Cuoupu

Bankopckoe mecmoposicoenue pacnonosiceno ¢ npeoenax Ilyp-
Ta3zoeckoii neghpmezazonocnoit oonacmu 6 cocmase 3anaoHo-
Cubupckon negpmezazonocnoii nposunyuu. B mekmonuueckom
OMHOUIEHUU MECMPOCOeHUe NPUYpoueHo K Bankopckomy noonamuio
6 cesepnoul yacmu JIo0ouHo020 6ana, 0CI0HCHAIOULE20 10IHCHYIO YACHLb
bonvwexemckou cmpykmypnoit meppacot Haovim-Tazoeckoii
cunexausol. £E20 npodykmuenvie 2opuzonmel umerom necyanvlii
COCMag u nPUYPoO4eHvl K HUNCHEME08bIM OMILONHCCHUAM
HUJICHEXemcKoul (6epXHuil Oeppuac — HUNICHUL 6ATNAHIIC
AK06J1€6CKOU (CpeOHull anm — cpeoOHull anvh) ceum.
00/12aHCKOIl ceumbl (6epXHUU ANb0 — CEHOMAH) Y
HenpomvlulleHHble CKONJIEHUA 2a3a.

Banxopckoe u Cegepo-Bankopckoe mecmopodicoerusi pacnonodlicervl Ha cesepe
Typyxancxom paiione. Onu 6x005m 8 epynny BaHKopCcKux mecmopoicoeHuil
omnocamcs Jlooounoe, Cyzynckoe u Tazynbckoe mecmopodicoenus. Jlu
mecmopodcoenue, ¢ 3anacamu Hegpmu C 1— 20,2 man. m u C— 2 1
Mapo. kyoomempos u C 2 — 44 mapo. Kybomempos npuHaoielc
Cesepo-Bankopckoeo mecmopodicoeHus, obradaroue2o 3an
00O «Tatimvipregpmo»(100-npoyenmuasn «oouka» ASO
«Pocregpmuioy. www.rosneft.ru, www.wikipedia.ru
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Jekyua 8. Cexeenyuu me3030a 3anaonou Cubupu

50 mB
e

PIELE v 7 il

2740

IFSEREEN

Cks. 5

CXEMATUYECKHUA ®ALIMAJIBHBIA MTPO®UJIb TOPU30OHTOB HX-II,
IV BAHKOPCKOI'O MECTOPOKJIEHUA

Otnoxenns: 1 — guCTanbHOM 30HBI TOOCPEKBS, 2 —
NepPEeXOAHON 30HBI TOOEpExbs, 3 — mpendpoH-

CocraB 1 ycinoBusi 00pa3oB
3anagHoi Cubupn) I1.A.D:

mpanczpeccus

TaJbHOM 30HBI TUISIKA, 4 — HMDKHETO TIIshKa, D —
BHEIITHEW KPAaeBOW 30HBI JIaryHBI, 6 — BHYTpE
30HBI JaryHbl, / — CTaJUU “3aTOIJICHUS
— KBA3UM30XPOHHbBIC IOBEPXHOCTH;
10 — aneBponuthl; 11 — TwHEL a
yIH; BKItodeHus: 13 — rpaB
— M3BECTKOBBIX, O — CHJI
OKarhIlu; 16 — rmose
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Jekyua 8. Cexeenyuu me3030a 3anaonou Cubupu
CXEMATUYECKHWH @AI.II/IAJIBHBIFI MMPO®NJIb TOPU30HTOB HX-III,

IV BAHKOPCKOI'O MECTOPOKJIEHUA

l..
HEA LY
0..

——— —

(AARERN
1l
=1

{HX-IV

B pa3zpe3ze nuscnexemckoui ceumul ooueil

MouiHocmuvio 00 450 m evloenaemca om 0gy.
00 Yembvlpex necyansvix nauex, u3 Komo,
OCHOBHBIMU NPOOYKMUBHBIMU 00be
aenaromcea naacmot HX-I, HX-1.
Cywiecmeenno necuanwie no,
HX-III, IV o6vedunarom
pezpeccuenozo cmpo
55,5 m. Ilecuanu
70 %. Huoicn
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= CXEMATUYECKHU ®PAIIUMAJTBbHBIN MTPO®NJIb TOPU30OHTOB HX-111,
Y IV BAHKOPCKOI'O MECTOPOXIEHUS K eepxuenr uacmu naacma HX-1\V/

e HUJICHEXEMCKOUL CeUMbL ANle6PUMONECcUanble
OMJI0MCEHUSL NOCIMENEHHO CMEHAIOMCA
XOPOuL0 OMcopmupoOBaAHHbIMU necua
MACCUBGHBIMU U NOJI020-KOCOCIOU
c1ado oOuomypouposaHHvIMU,
HEeMHO204UCIEHHbIMU 6
Kapboonammnozo oemp
PAKOBUH 08YCMEO,
nOCNOUHBIMU
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Jekuun 8. Cexkeenuyuu me3zo3oa 3anaonoii Cubupu

CXEMATHYECKHH ®AITUATbHBIH
ITPODUITH

AKOBJIEBCKOH CBHUTbhI BAHKOPCKOT O
MECTOPOK/TEHHUA

SxoBJieBcKasi cBUTA. Pa3pes SIKOBIEBCKOW CBUTHI
MPECTABJIEH NINHAMH U aJIEBPOJIUTAMU, B BEPXHEU YaCTH C

16104

yriieit 1o 2-4 M. B coctaBe BepxHel YaCTU CBUTHI BBIICIISAIOT 0
CeMH TIeCUYaHbIX IIACTOB. MOIIHOCTH CBUTHI — 10 650 M. CBHTA

COIIACHO 3aJIeTacT Ha IECYAHUKOBOU MAJIOXETCKON CBUTE U
COITIACHO MEPEKPHIBAETCS TOJITAHCKOW CBUTOM, TAKKE
CJIOKEHHOU B OCHOBHOM ITECKAMH U II€CYAHNKAMMU.

Ilpooykmuenuvle necuanvle OmMa0MHCeHUA GEPXHE
yacmu AK0671€6CKOI C6UMbL HAKANIUGAIUCH 6
YC108UAX CHAHOBIEHUA 0€/IbM068020 KOMNJIEKca,
8 pa3eumuu KOmopoz20 6bl0eAI0MmMcs 08e Caoul.
Pannsaa cmaoua — gpopmupoeanue
npeumMyu|eCmeeHHo 6 Cy0aKeaIbHblX YCA0BUAX
KomnJjiekca yCmvbegvlx 0apoe, N030HAA —
KOHCMPYKMUGHOU ()11108UAIbHOU O€/1bMbl.
I panuya mesrcdy omnoxcenuamu cmaouii
CKOIb3AULAA, OMONANHCUBACHICA HA 3ANa0.
Omanosxcenun: 1 —nazynnvie; 2 — oenvmol;
oapoe

CocraB 1 ycinoBusi 00pa3oBaHMsl NPOJYKTHBHBIX TOIL
samagaoit Cudupn) I1.A.@okuHn, B.P.[lemunosa

mo%
B

MMPOCI0iAMHU U ITaYKaMH1 IICCKOB U ITCCYAHUKOB, IIJIaCTaMHU 6ypBIX
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Jekuun 8. Cekeenuyuu mezo3oa 3anaonoi Cuoupu

B cocrtaBe HmxHux miactoB (Ak-1V — Ak-VII) pe3ko npeodinamaroT necyanbie MOpoibl, CO 3HAUUTEIbHOM POJIbIO
CPEIHE3EPHUCTBIX; NECYAaHUKH YMEPEHHO OTCOPTUPOBAHHBIE, MACCUBHBIE U KOCOCIOUCTBIC, YACTO C BKIFOYEHUSIMHU
yIie(pUUUPOBAHHBIX PACTUTEIBHOIO JETPUTA U OCTATKOB ApeBecrHbl. OO0pa3oBaHUE 3TUX OTIOKEHUN
IIPEAINOoiaraeTcs B yCJIOBUSAX YCThEBBIX 0apoB, PHU BIIAJICHUH PEK B IPUOPEXKHYIO 30Hy Mops. Hakoruienue
OTJIIOXKEHUH TIPOUCXOANIO IPEUMYILECTBEHHO B CYOAKBaJIbHBIX YCIOBUSX, U TOJIBKO Ha BOCTOKE U 0T
MECTOPOXAECHUS (CKB. §), CpEAN AHAIIOTMYHBIX OTIOXKEHUH, HOABIISIOTCS IECYaHbIE U aJIEBPUTONIMHUCTBIC ITPOCIION
CO CJIeJaMU KOPHEBBIX CUCTEM PACTEHUU B ckB. 8, Ha ypoBH:x mactoB Ak-1V u fx-V, nauarnocrupyrorcs
MeCUaHble OTJIOKEHUS BJIOJILOEPETOBBIX TUISIKEBBIX BaJIOB, C 00pAaTHOW rpajalyeil 00JIOMKOB U MOJIOT0M U KOCOM
CJIIOUCTOCTBIO.

Brimenexamas 4acth SKOBIEBCKOW CBUTHI IIPEACTABIIEHA [NIMHUCTO-AJIEBPUTOBBIMU OTI0KEHUAMU C MPOCIOAMU
necyanbix nopoy (rmnactel k-1 — AK-1II) u yrieit. Poiabs necyaHbix 0T0KEHUN BO3PACTAET B BOCTOUHBIX YACTAX
riomaau (CkB. 5, 8), Ha 3amajie mpeodafaroilee 3HaYeHNEe UMEIOT alieBpONEIUThI. JJisi CTpOEHMUsI CTI0EB MECYaHUKOB
MOIIHOCTBIO 2-13 M, HHTEpHPETUPYEMBIX KaK PYCIIOBBIE OTIIOKEHUSI MEAHAPUPYIOLINX JIEJIBTOBBIX MPOTOK,
XapaKTEPHBI PA3JIMYHbBIE TUIIBI KOCOU CIIOUCTOCTU U KPYIHAsA PUTMHAYHOCTD, C 3PO3MOHHON IIOBEPXHOCTHIO B
OCHOBaHUU PUTMa U YMEHBIIIEHUEM Pa3MEepPHOCTH 00JIOMKOB K €ro KpoBiie. B nmecuannkax 4acTo BCTPEYarOTCs
npuMech yrieUuIMPOBAHHOTO PACTUTEIBHOTO AETPUTA U BKIIOYCHHUSI 00JIOMKOB JPEBECHUHBI.

[uHKUCTBIE U TIMHUCTO-aJIEBPUTOBBIE OTJIOKEHHMSI IIOMM, JEIBTOBBIX M MAPUIEBBIX O0JIOT UMEIOT OKPACKY OT TEMHO-
CEpoH 10 YepHOI, HanboJsee XapakTepHa napajieiabHas U BOJHUCTAs CIOMCTOCTh. B NOMMEHHBIX OTIIOKEHUSAX YaCTO
[IPUCYTCTBYIOT MAJIOMOIIHBIC IIPOCJION IIECYAHUKOB C MEJIKOM KOCOU CIIOUCTOCTBIO, TOPU30HTHI [aJICOO0YB co
cielaMy U yre(puUUpOBaHHBIMU OCTaTKaMU MEIKUX KOPHEW pacTeHUM, MPOCIONKN YIIICH.

CocTaB ¥ ycloBus 00pasoBaHus MPOAYKTHBHEIX TONIT HIKHEXETCKOW 1 SIKOBJIEBCKOM CBUT HUKHETO Mesia BaHKOPCKOTO HE(TEra3oBoro MECTOPOIKACHHs! (CEBEPO-BOCTOK
sananHoit Cubupu) I1.A.@oxkun, B.P.[lemunosa (MI'Y), B.M.Suenko, I1.B.CraBunckuii, O.B.JIucynosa (Pocuedts) http:/www.vipstd.ru/gim/content/view/748/289/



Jekuun 8. Cekeenuyuu mezo3oa 3anaonoi Cuoupu

JI71s1 OTJIOKEHMM CTapUIl U OTPE3aHHBIX MMPOTOK XapaKTEPHBI 00Jiee BHICOKKE MOIIIHOCTH, Y€M Y MOMMEHHBIX,
PE3KUI KOHTAKT C MOJACTWIAIOIIUMU MTe€CYaHUKAMM COKPAILIEHHOM PYCJIIOBOM CepuM, mapajieibHas U BOJHUCTAs,
peKe — MeJIKas Kocasi CJIONCTOCTh. B OTJIOKEHHSAX OTMEPIINX JETBTOBBIX MIPOTOK MHOTAA OTMEYAETCs
CUJIEPUTHU3ALMS OTIIOKEHUH.

B mupoko pacnpoCTpaHEHHbBIX TTIMHUCTO-aJIEBPUTOBBIX OTIOKEHUSIX 3aMKHYTBIX U MOJTY3aMKHYTHIX COJIOHOBATO-
BOJIHBIX 0aCCEMTHOB OTMEUAETCSl TOHKAsI U BECbMa TOHKasl CIOUCTOCTh, YACTO C PUTMUYHBIM CTPOCHUEM,
BCTPEUAIOTCS CJIe/Ibl C1a00i U YMEPEHHOM OMOTYypOaIuy MPOCTO YCTPOCHHBIMU XOIaMU, IPUCYTCTBYIOT
KOHKPEIIMU CUepuTa. B OTIIOKEHUAX KPACBbIX U MPUOPEKHBIX YaCTEH JIaryH MOSBIISIIOTCS YINIC(PUIIUPOBAHHBIC
OCTaTKH KOPHEU pacTeHU (MHTEPIPETUPYIOTCS KaK UIIOBBIE OTMENH), MPOCIION yIVieH (OTI0KEHMS MapIiiei),
JIMH3BI U IPOCIION J0 1-2 M MeCUaHUKOB, C TIOJIOrOM KOCOM CJIOMCTOCTBIO U ClielaMi KOpHEH (IIeHbEPhI) Win
IIEBPOHHOM CIIOUCTOCTHIO (MPUOPEKHOE MEJIKOBOALE C BOJTHOBOM aKTUBHOCTHIO). Ha ypoBHSIX,
COOTBETCTBYIOIIMX UHTEpBaiaM 1iactoB k-1, -111 (ckB. 3), Tun u creneHb OMOTYpOalVK JIaryHHBIX OTIOXKEHUIMA
MPUOJIMKAOTCS 110 OOJIMKY K TUITMYHBIM JIJI MEJIKOBOJHO-MOPCKHX YCJIOBUH, YTO, BEPOSTHO, CBS3aHO C
HE3HAUYUTEJIbHBIM OMPECHEHUEM BO/I.

Coueranue onucaHHbIX (allaTIbHBIX TUIIOB BEPXOB CBUTHI XapaKTEPHO JIJisi HA3EMHBIX Y4aCTKOB
KOHCTPYKTUBHBIX (DIFOBHANIBHBIX JEJBT, C TOAYNHEHHBIM BIMSHUEM THAPOAMHAMUYCCKON aKTUBHOCTH
MIPUHUMAIOIIETO OacceiHa.

Cnenyet nosarath, 4To
pacIIMpeHue UIONIAIN JEIBTHl B 3al1aITHOM HAIPABJICHUH MPOUCXOAMIIO MOCTETICHHO, B CBSI3M C YeM KOMILIECKC
YCThEBBIX 0APOB B 3alMaIHBIX CKBAKWHAX JOJKECH OBITH MOJIOXKE, YEM B BOCTOYHBIX.

CocTaB ¥ yclnoBus 00pasoBaHus NPOAYKTHBHEIX TONIT HIKHEXETCKOW 1 SIKOBJIEBCKOM CBUT HUKHETO Mesia BaHKOPCKOTO HE()TEra3oBoro MECTOPOIKACHHsI (CEBEPO-BOCTOK
sananHoit Cubupu) I1.A.@oxkuH, B.P.[lemunosa (MI'Y), B.M.Suenko, I1.B.CraBunckuii, O.B.JIucynoBa (Pocuedts) http:/www.vipstd.ru/gim/content/view/748/289/
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IIETPOTPA®HIECKHH COCTAB  [Iempozpaghuueckuii cocmae necuanukos HUINCHEeXenmcKkou u

HIECYAHHKOB HUKHEXETCKOH H .
SKOBJIEBCKO¥V CBUT AKOBJ1e6CKou ceum, ux cpasrnenue u npoucxomdeuue

IlecuaHnKN HUKHEXETCKOI CBUTBI OTHOCSTCA K TPYIINE apKO30BbIX (pHC.
A). ConeprkaHue B HUX KBapIIEBbIX 00JIOMKOB cocTaBisieT 32,7-56,2 % u
KHCJIBIX TOJIEBBIX IITATOB (MPEUMYIIECTBEHHO KalueBbiX) — 22,1-44,
Cpenu rpymnmsl 06moMKoB mopof (11,3-22,3 %) nHanboaee MHOTOY
¢dbparmMenTsl MeTaMophuUecKuX (yIrIepoaucCTO-CIIOINUCTEIE, KB
CJIFOJIUCTHIE, XJIOPUT-CEPULIUTOBBIE U IPYTHE CIAHIIBI, PE
KBapIIMTHI) U KUCIBIX MarMaTU4eCKuX (TPaHUTOMIbI)
MEHbIIIEM KOJIMYECTBE MPUCYTCTBYIOT OOJIOMKH O
(sSsIMouIbl, KPEMHU, aJ€BPOIUTHI, ApTHILIUTE

Nonerolunarossie’ MNoneso-
rpaysaxss |’ wnaroesie
\ /

e T Toremewna | 04) OCHOBHOIO M cpeaHero (1o 3,8 %) co
5 Mposwe “J4| oTHeceHBI OOJIOMKH CPEJHHX U OCHOB

[712|  pammansHO-TydHCTOro SMMAOTA U
3| adbdy3uBos.

CocraB: 4 — Ha K11

\

y A T

[pasar+unpxroH

L&3
Anarur

CocraB 1 ycinoBusi 00pa30BaHMs NPOIYKTHBHBIX Ti
samagaoit Cubupn) I1.A.@oxun, B.P.Jlemumo
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Cymmapnoe Koauuecmeo MuHepaios maxceanou gpakuuu 6 necuanukax ne npesviuiaem 1 %.
Ilpo3paunvie akueccopuvie MUHEPAIBL 8 NECUAHBIX NOPOOAX 0OpaA3yOM 08e accouuauuu.
Ilepeas, cpanamosasn, uno2oa umeem 3aMemMHYI0 NPUMECH YUPKOHA U XJIOPUMA U COOEPIHCUM
PeoKue, He 80 6cex uwiaughax ecmpeuarouiuecsa 3epHa anamuma, MOHAUUmMa, mypmaiuna, cpena
JICUKOKCeHa, Inuooma, xpomuma. Bmopasa, anamum-zpanamosan (anamuma om 25 00 45 %
YACHO COOEPHCUM NPUMECH YUPKOHA U umeem 001bUloll HAOOp MUHEPAI08, 6CMpPEUaio
3HAUUMENbHO pedice (6 NPUMEPHOM NOPAOKe YObIGAHU 6CIMPeEUaeMoCHu, Ont PEOKUX
COUHUUHDIX): X0pUM, CheH U 1elKOKCEeH, MypmMaiuH, INUOOm, MOHAUUM, AHO
CUTLTUMAHUM, CIABPOUM, KCEHOMUM, OUCHIEH, DYMUIL.

IHecuanuku ¢ Imumu accoyuauuaAMu MUHEPAIO8 MA}CEN0U PpaKuuu o
3AKOHOMEPHOCHU YepPeOyIomca KaK no naouiaou, mak u 6 pazpe3ax o
(cm.puc.b).

B nnascesvix omnoicenuax Haon00aemca KOHYEHmMpauus m
OMOEbHBIX MOHKUX NPOCTOUKAX.

U3 aymuzennvix munepanoe é necuanukax ecmpeuae.
paccesannsvix 6 nopooe 3epen. Pesice, Hao noeepxno
2/1AYKOHUmMa 00pasyom CKOnJAeHUs.
Oxamannocmo 0010MKO8 HEPABHOMEPHAA
yacmuuyvl. OKamanHvle U XOPOULO OKA
Konuuecmeax. Cpeonuii nokazam

CocraB 1 ycinoBusi 00pa30BaHMs MPOIYKTHBHBIX TOJIII
samagaoit Cubupu) I1.A.@oxun, B.P.Jlemumosa (
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. Ilempozpagpuueckuii cocmag necyaHuKo8 HUNHCHEXEHCKOU U

HHETPOI'PAOHYECKHH COCTAB -

TIECUAHNKOB HILKHEXETCKOI 5 VKO6/1€6CKOUL céum, UX CpaeHeHue U NPOUCXoxicoenue
AKOBJIEBCKOH CBUT

P e IecuaHuKkM SIKOBJIEBCKOI CBHTBI NeTporpaduuecku 0onee 3pesbie, 4YeM
HIDKHEXETCKOU. Ha TpexkoMITOHEeHTHOM KiTacCU(UKAIIMOHHOM JruarpaMmMe
OOJIBIIIMHCTBO TOYEK COCTABOB PACIIOIAracTCs B MOJISAX OJIUTO- U
ME30MHKTOBBIX TTOpoj (cM. puc. 4). CoaeprkaHne KBapIEBbIX 3€peH
cocrasiseT 52,5-85,5%. Kucinple nmosieBple mnarsl HpUCyTCTBYIOT
konaecTBe 9,2-28,8%, 13 KOTOPBIX O0JBIMHCTBO (10 21,5 %
Ha KajaueBbie mmathl. KonnuecTBeHHBIE COOTHOIIICHUS ME
00JIOMKOB TTOPO/T B TTECUaHMKAX OJIM3KH K TAKOBBIM HHU
OJIHAKO B CYMME€ JINTUTOBAsi KOMIIOHEHTA ISl SIKOB

Monesdwnarossie’ MNoneso-

rpaysa:um o wnaroesie
cocraBiaeT ot 6,3 1o 17,2 %.
O6nomMxu g MNonesblie wnarbs
nopoA Hpo:apaqHLIe aK]_[eCCOpHBIe MI/IHepaJ'IBI, Ka
B l";poque ‘gl 1

00pa3yroT ABE aCCOLMALNU: TPAHATOB
CPaBHEHUIO C HIYKHEXETCKON CBUT
—1,| uddepeHIpOBaHbI B HUX
MUHEpasioB (cM. puc. b).

Cocrasn: 4 — Ha KJ1ac
B.H.I1IBaHoBa,
MECUYAHUKU:

\

y A T

panar+umpkoH Anarur

CocraB 1 ycinoBusi 00pa30BaHMsl NPOJYKTHBHBIX TOIT
samagaoit Cuodupn) I1.A.@oxkun, B.P.J[lemunosa
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Aymuczennovle MUHEpavbl AKOEAE6CKOU CEUMbL NPEOCMABIeHbl CUOEPUMOM U KAOTUHUMOM.
Koukpeyuonnutii cudepum oonvuie msazomeem K cj10AM A1€6PUMOTUHUCIBIX NOPOO, 8 NECUAHUKAX
cudepum ecmpeuaemcs peoxKo u umeem 00UuOHyo cmpykmypy. /luazenemuueckuii KAOAUHUM UMeEeH
X0pouto 00pa3zo6anHy0) KpucmailouoOHy0 CmpyKmypy u 00bluHO 3anonnaem nopsl 6 necyanukax. E£2o
RPUCYMCMEUE C6A3AHO C PA3I0HCEHUEM HECMOUKUX MUHEPAN06 (6 0CHOBHOM NOJIE6bIX UINANOB)
2ymycoevimu Kucaomamu. B necuanvix nopooax nusicnen yacmu céumal 6Cmpedaromcs eOuHuYHbvle
HeoKuceHHble 3epHa naykonuma. Q010mMKu ouenb HEPpaAGHOMEPHO OKAMAHbl, OCHOGHYIO YACHIb
HCAMMUMOE, KAK U 6 HUMICHEXEeMCKUX NeCYaHUKax, c1azaiom y2inoeamaole, noJayy2ioeamsle u
nOyOKaAmaHHvle Yacmuybl.

ApK0o306blil cOCMag HUNCHEXEMCKUX NECYHAHUKO8, 6 CPEOHEeM HU3KAA CENneHb OKAMAaHHO
npeoodnaoanue cpeou 0010MK08 nopoo hpazmenmoe 2panumoudos u memamopguuec
00vACHAmMbCA 00pA306AHUEM NECHAHO20 MAMEPUANA 34 CUen PA3PYyUleHUs KOPEeH
CKa04amo-memamophuuecko2o Komniekca, nPOPEAHHO20 ZPAHUMOUOHBIMU
Haubonee 6epoamuvim ucCmouyHUKOM MAK0O20 MAMEPUALa M0o2ia CayHcum
od1acms panHenpomepo30iucKo20 CKAaduamo-memamop@uuecko2o no
Kpamon c 3anaoa. B nacmoawiee epems 6vixo0vl nOPoo Imo20 nos
OMJ10)CeHUIL Yexna Haxooamcs 6 panone Uzapku; ¢ pannem
KPUCMalu4ecKkozo Maccuea 0vliu 3HauumenbHee.
Hebonvwan wacmo 0010M0oun020 Mamepuaia c 0010m
mMpannoeozo KOMniexkca u 0cad04HvlX nopoo naje
okpaunvl Cudupckoit naiamgopmol.

CocTaB 1 ycIoBHs 00pa30BaHMs MPOAYKTHBHBIX ToJI HibkHEXeTe
samagaoit Cubupu) I1.A.@oxun, B.P.Jlemunora (MI'Y), B.M.
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1. Ilecuansvie mena Kon1eKmMoOPO8 HUIHCHEXEHCKOU CEUMbBL UMEION 8 OCHOBHOM NPUDPEHCHO-MOPCKOe,
oapoeoe npoucxosxcoenue. Husxicnue necuanvie npodykmueHnule niaacmol sikosueeckou ceumul (Ax-1\ — AK-
VII) oopa3zosanst ciuearowyumuca menamu yCmvbesvlx 0Apoe peK, 6epxHell Yacmu AK0681e6CK0IU CeUmbl
(Ax-1 — AK-111) — 6 ocnosnom meanopupyrowyumu 0enbmosvimu RPOMOKAMU.

2. IIpooykmuenwie necuanwvie omaoxcenusn naacmoe HX-1, I11, IV nuscrnexemckou ceumbl

dhopmuposanucsy 8 ycinoguax npudpesHcHoll 30Hbl MOPA AMMOCHEPHOIL (6011HOB0U U UWIHOPMOBOIL)
cuopoounamuxu. Kasweowtit uz naacmoe umeem pezcpeccueno-mpamnczpeccugroe cmpoenue. B ¢
nepeo2o yukiaa (coomeemcmeyrouwieco HX-II1, IV) oonapyscusaromes npusnaxKu Koneoanu
MeHbULEe20 NOPAOKa.

3. B apKko306b1x necuanukax HUMCHEXeMCKOU U Me30- U 01UZOMUKMOBBIX hecud
6bl0eNAIOMCaA 00uiue 2pynnvl U Munvl 00J10MK08 U 00ujUe KOMNJIEKCbl AKUe
ceudemesibcmeyem 00 0OWHOCMU UX OCHOBHOU 001ACMU CHOCA: 6bIX00
MaAZMaAMU4ecKux nopoo HUICHE20 NPOmMepPo30: 600716 3ana0H020 Kp

4. Oonomounsvliit mamepua 0131 HUNCHEXEMCKOU CEUNbL A6
KopeHHbIX nopoo oonacmu cuoca. Ilecuanvie omaosicen
Da3Mbléa u nePeomi0HceHus s NPUOPEHCHBIX 00710MO
MPAaHCZPeccCuBHbIX IMANOE PAHHEMENN06020 3an

5. Boinoc meppuzennoz2o mamepuana é n
A1I06UAIbHOIL 0eIbMOBOU CUCHEMDb.
cucmemamu.
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7. Kauecmeo Koniekmopoe Hux@cHexemcKou ceunul 0b1ICMpPo YXyOuiaemcs 6 3anaoHom HanpaeieHuu,
no mepe 3ameuieHuss Omao0HceHull 6apoe HaKONJIeHUAMU OUCMAIbHOU 30Hbl No0Oepel chs, U eule
Obicmpee — Ha cesepo-60CMOK, 8 COPOHY RPe0d1adaou,eco pacnpocmpaneHus 2IUHUCHO-
a1eepUmMoBbIX OMA0MHCEHUIL 3a0apo6oil 1a2yHbl.

8. /Ina nusicnux npodykmusnslx niacmoe axoeneseckoii ceumsul (Ax-1\ — AK-VII), oopaszo
CAUBAIOWUMUCA MEIAMU RECUAHBIX YCHbEBbIX 0ap08, NPEeono1azaromcs CpaeHUmenbH
Konekmopckue ceoiicmea. Kauecmeo konnekmopoe eepxnux npooyKmueHulx nia
AK-III) yxyowaemca xapakmepHoim 0J15 0e/ibM YACHMbIM YepPeoosanuem no 6e
HeCYaHbIX U AT1e6PUMOTITUHUCIBIX NOPOO. YMeHbUIeHUe POSIU NeCUAHbIX I
3ana0HOM U Ce8epo-3anadHOM HANPAGIEHUAX NO MePe YeeTUuUeHUs POl
GHYMPUOETILMOGBIX 03€P U JIA2YH.

9. Bviasnenuvie payuanvrvle munsvt OmaoHceHUll U ux ne.
ceuUdemenbCmeyiom 0 NOMEHYUANbHOU USMEHYUBOCHU
HUMCHEXeMCKUX U AKO61€6CKUX KOJIIeKMOpO8 U He
celicMopazee0Ku npu pacnpocmpanenuu ceolic
ROCMPOEHUU 2€07102UYeCKOU MOOeU MeCO,



Jlexkuus 8.

Ooboowennas cmpamuzpaguueckan
KOJ10HKa,
Cy3ynckoe mecmopoicoenue,

3anaonaa Cuoupo
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Cekeenuuu me3030a 3anaonou Cubupu

Cysynckoe u Tazynbckoe mecmopostcoeHus pacnonoxiceHvl 6
bonvwexemckoii enaoune na cesepe Kpacnoapckozo kpas 3a
Honapuvim kpyzom na paccmosnuu 1,7 moic. km. om Kpacnoapcka
Pyccko-Peuenckoe mecmoposricoenue Haxo0umca Ha meppumop
AHAO. Pocnan Hnmepuewini, oouepnee npeonpusmue THK
nepeom noayzoouu 2010 zo0a uneecmuposano 6 pa3paoc
Cy3ynuckoco, Tazynvckozo u Pyccko-Peuenckoz2o mech
2,4 mapo pyoneii. B nacmoauwee epema navama o
npomvluiniennan Ixkcnayamayus Cy3yHCKo20
000b1uu Hepmu 3a wecmov mecayees 2010
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XAPAKTEPUCTHKA ITPUPO/HBIX PECYPCOB U IIOJIE3HbBIX HCKOIIAEMbIX
HA TEPPUHTOPHH TAHUMBIPCKOI'O ABTOHOMHOI' O OKPYTA
Ha Tepputopuu TaliMbipa cocpeoTOUEHBI 3HAYUTENBHBIE 3aM1AChI MTOJIE3HBIX HCKONaeMbIX. [IpakTnuecku Bes
TEPPUTOPUS OKPYTra COCTOUT U3 HEPTEra30HOCHBIX IutomaAeil. OO1Ire reojJornyecKue 3anacel He)TU Ha
TeppuTopun TalkMBIPCKOIO aBBTOHOMHOI'O OKpYyTa OLICHUBAIOTCSI HE MEHee YeM B 27 muipJl. ToHH (200 mip/.
Oapperein).
B nacrosiiiee Bpems Ha Tepputopuu Tailmbipa OTKpBITO 46 MECTOPOXKACHU HE(PTH, ra3a U ra30KOHJIeHcaTa, U3
KOTOPBIX Ha 12 MeCTOpOXKACHUI BbIIaHbI JIUIIEH3UH, U TOJIBKO Ha OJHOM Fa30BOM MECTOPOXKICHUM BEIETCS
POMBILIUICHHAS SKCIUTyaTalus ¢ UCIOJIb30BAaHUEM JIOKAJIIBHOTO ra30mpoBoja A0 I. Hopuiibck, 4acTU4HO
oOecneunBaroias norpedHoctu PAO "Hopunbckuii Hukens'". Heckosibko MECTOPOXKACHUM, HA TEPPUTOPUN
KOTOPBIX IIPOBEJICHBI I€0JIOr0-Pa3Be0UHbIE pA0OTHI M TPOU3BEAEH MOJCUET U3BJICKAEMBbIX 3aI1acoB,
yTBepkaeHHbIN [ocynapcTBeHHbIM KoMUTETOM 1O 3am1acaM, HaXOASITCS B CTaUU IIOATOTOBKH K MPOBEACHUIO
ONBITHO-ITPOMBIIINIEHHOW SKCITyaTranuu. MccaenoBannsi KaueCTBEHHOTO cocTaBa HE()TU Ha MECTOPOKACHUAX
TaiiMbIpa NOATBEPANIIN, YTO OHA COOTBETCTBYET XapAKTEPUCTUKAM Mapku "Brent" - MajocepHucTas, ¢ HU3KuM
COJIEP>KAHUEM CMOJI, C BBICOKUM coJiepKaHueM Jierkux ppakuuii. [lena Takoit He)TH Ha MUPOBOM PBHIHKE Ha S-
10 % BblllIe CpeIHEB3BEILICHHON PHIHOYHOW LIEHBI Ha CHIPYIO HEPTh.
3anexu ra3za B He()Tera3oBbIX U ra30BbIX MECTOPOXKAEHUsIX TaliMbipa B cpeaHeM Ha 80 % cocTosT U3 MeTaHa.

http://www.mirador.ru/Uib/Invest/project_a.htm



Jloxansubie nopuatus: 1 — Taryneckoe, 2 — JlogouHoe,
3 — Banxkopckoe, 4 — Cy3yHckoe, 5 — TokaunHCcKoe, 6 —
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CXEMA CEBEPO-BOCTOYHOMN YACTH CTPYKTYPHO-TEKCTYPHASA
3AIIAJTHO-CUBUPCKOM IIJIUTHI XAPAKTEPUCTHUKA ITOPO/ IIVIACTA Hx-I.

= Eyﬁgﬂfﬂﬂ'ﬂ'

IOxHo-Tatikunckoe, 7 — TaWKUHCKOE

Ocnoenan negpmanasn 3anexco Cy3yHcKoul niouwsaou
3axawuena ¢ naacme Hx-I, pacnonazarowemcs é
6E€pPXHell YacCmu HUNCHEXEMCKOU CeUmbl.

BO3MOXXHOCTH TTOBBILIEHU D
PA3BEJIOYHBIX PABOT HA CEBEP
XMEJIEBCKUU, E.C. IIJISIX

http://geolib.narod.ru
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CXEMA COITOCTABJIEHHA PA3PE30B CKBAKHUH CY3YHCKOH ITJIOLIA/TH HA
YPOBHE PA3BUTHA IIVIACTOB Hx-| — Hx-111
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B ocesoii 30ne Cyzynckoit naouiaou (
ciazaroujue naacm auoo noumu
anesponumamu (cxe. 12, 17). B

npoucxooum pesxoe 3ame
apeunnumos (cxe. 10)

BO3MOXXHOCTH ITOBBIIIIEH
XMEJIE
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ITAJTEOTEOMOP®OJI0T HUECKAS CXEMA CY3YHCKOH ILTOIIATH HA
ITIEPHOJ ®OPMHPOBAHHUA OT/IOJKEHHH ITJIACTA Hx-\.

a8
18 e 2] 1 - ckeadxrcuna: a — npodykmuenas, 6 — HenpoOyKmuenas; 2 —

)2 ceiicmuueckuii npogpuns; 3 — xapaKmepucmuka ceicmuyec
s —_— — - % ;  cpanuuywl 6 Kpoene 2opuzonma Hx-1: a — cnnownas, 6 —
ST e e B npepuvlgucmasi; naieozeomopghonozuyeckue y1emen
== SRR HPUROOHAMAA UaACMb 0apa; S — NO2PYIHCEHHAA U
? o —— 5

3abaposasn nazyna, [ — npeodaposwiil dacceii

7
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BO3MOXXHOCTH ITOBBIIIEH
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MecTopoxpaeHnus yrneeogopoaos

A rasa A HedTH A ra3oKoHpgeHcara
MacmTa6 1:10 000 000

I'IepecneKTnabl He¢)Tera3OHOCHOCTH
: BuicokonepcneKkT1sHbie

[ ] Nepcnexruehbie
Il ] ManonepcnexkTueHble

E] Mnowagm, nepcneKTMBbLI KOTOPbIX L He OLeHeHbI






PucyHok 1. JInueH3MoNHbIe YHaCTKM B rnyboKoBOgHOM YacTu YepHuoro mops,
Ha KOTOPLIX BEAYTCH WM NNAHUPYIOTCH NOMCKOBLIe PatoTh! Ha HedTL M ras
8 2014-2016 ropax. KpacHbIiMM KPYXKaM# NOKAIAHbI CKBAXMHBI,

OypeHne KOTOophLIX 3annaHupoBaHo
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PucyHok 2. Pecnyonuka Kpeim. PaspaGarnisaembie, o0ycrpansaembie
M pa3BeabliBaeMble MecTopoXaeHun HedTH U rasa,

NEPCNeKTUBHLIC CTPYKTYPhI, Ha KOTOPLIX NAaNMpyeTcs Dypenne,

a TaKke raaonpoaogu u NXr

CHBY TAD «Ycpromophedrernos:
I =< "Henanmcimocrs™:

{
(4
—n A30BCKOC MOpE
J

2 - "Ilerp Fozomaen™; P2 J
:: B "S[ "m“: 3 Foumeoicain | e /
R Lot ; ISR ANE D 11on it N Bocm. Kaxawemumnexoe
- Bemaaanuoe I ey & Cow §\ LI RN
Facopnecaoe
' =~ {
1
e <
{deccnne < Apoanacincrne \
L imoprsaonod PIS

Eszparopis

~ A MeCTOpaaaeiis: a - raiomae
@ 5 M Euenonacnciise; G ~ Hodramie
He@ rerasonepeien e CrpyRTyple,
KAl BOTOPILX IUEMpYeTex Oapeiie
Seea i MaBOTPAIRRIR CROIPOROINT : R
a o - aeikcymyioanc: O - IpoeKInee : s & M £ Havsaox
- TIOursesmoe Xpansuinme rioa > i ’ :

’ I-l\awn

2 - Afwoa
- Masunas

- ONEMB COVTIRICUN 00 Oy QDRI
pasnsst, A M. Twopa, 2014

» \\ { l)n'éw&'mdlm'c
S J/
S
/
\()vm
Qe Melitegiol :{.- oy
Cakhovka ‘-\Bmh sk s
Askania J\\\/ . Slgn).' \ i
Nova iy Led
V) ’, 2,
/ Bcr:.ag .~
-~ IC’T a { & Bm
B NT 5 ) SEA OF AZOV
< A adyanov \Dzhank oy Streikoy K
Tedovi 3elav! > TeIRON o .
K:a;;op:;y‘,\:a @" @ - 4 Kerch N RASP
— \ . Ann'.u\,uv Frunze
Kg:’:bfi hcuh?wvv _ Dzhigh
g . Zadrren
f;",’;’;, otyate NCRINMEA
AN
Krym el
Simfgiopoile) - '/ Gornostayen! Adsoum.
/—\/ \' Ml Sefenev N ‘ K
Heorenkov OVOrossil's
\)('Ix- N7 mvhnm ) . Feod osiy s el b  DocbT e
Sevastopo (¥, Alushta Gelendzhik
Lebada. W Swan) N~ Yaha

a—-b.ﬂ

7 LEETE IR SN 4

0



CeBepo-A3oBckui Npornd CmapoMUuHcKoe

Kpeinoeckoe , ey
LI |§W~
-%‘ o Jan.-belicyzCroe KaHeeckoe q
=9
%
p <

- Belicys
A30BCKWUI Ban  OxmAGpeckoe . % .
Cmpenkoeoe e Yenbaccroe
Ke HEH-‘;HOE - = > * &‘ R
P 7 A A S MHgono-KyBgHoki,y
a3aHmuricKkoe I_I po FM 6 - ‘qk.-“
=
- = \ . S
= g‘. t_—;j -..H . 5 a 3
@ $®
50 km

5 &
Q ® | MecropoxaenHa HedTH (a), raza (0), koHzgeHcara (B)

! & CTpyKTyphel BepxHero (a) H HizKHero (0) 3Taxka

0 [IposaBneHHa rasa (a), HepTH (0)

1 JIHLIEH3HOHHBIA y4aCcTOK




e ——F. W " " < s . . a < ‘o 4 4 _ < — b
e | GRS R e | o o FFRISHE NS § 8 sl
DB | Jo“d» N .1! L’ ».nu.uc.-J..' I «uquﬂ v.qﬂ‘t, 2 ‘. <N ' [ ) H
MRS AR BRI R HHE
e 280 (L o ¥ ._‘.&.““c_”.”.. .m“.”.”.. wﬁ; ”. 2 AR
“_“. L“....“m:.m_”_..w _..“.“.m.ﬂm.m,._ BINT L AN e
< | H-B ot [ ¢ ]l i
- 3 \y A E
WY IR (WS ol o B 4 12
i | rlutl‘...&.z.m . - v |
ey N 4 T
v-lli‘l;v. el I
" o < R
m——tvle sle s 4 o oeodeld = 4 = |4 ‘ _
| oS _m, § 8[3[8/38] oo oo [B] ounc [Thoeclooscfoce lnadfconi< |
T e ,
———ny | ”f w .. \ .& v,.
. mw : »u. 3 B
oy RB NW! ~ = - W ~
_— ’ o b b= § 4 - — -8 -~ =
ke wend 21N ;M {9 |'s _ * o LLTY M
- N @ * ria nh 20 |
A o e ™ .ouc..ww. wl.w........m
tl.t:r..t-;u < uAAA_o 4 < ..‘u “ a u “
L1 3
e (o[ 81518 § BlBron] Nu oe| oz (BIRT HEIFRE we
Foteibivsiidavavieodove ¢ - vy "f bd .w,n.' ‘ul%f Ny " g lw!. ‘..-. -
S ' BRI | 2 ABE =4, $pd
e It | +
3 ._ Lu"n A"“- “ ...ﬂwm L ¥ i - w“.
oy W ola|¥ia - M %1% i m 4 Y~ “.M
-0 W) il = < " - u | d o F&
s rlal w - > a v o @ M - J

Mpuyepromopcko-KpbiMckon U Mnaono-KyGanckoi HedpreraaoHocHLIX obnacrei (Cnena Ha npaeo)

Nurocrparurpacpuyeckue paspeani Mepeanodpyackosn,
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1 - MaccuBHble 3anexkun YB B pa3ynnoTHEHHbIX nopoaax (/lykuH, 2007)
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1 — KOHTYpbI MogHAaTMA Mannaca c 30HOM
bpPOHTaNbHOIO HaaBura; 2 — n3obatbl; 3 —
JIMHUA cencmmnyeckoro npodpunsa; 4 —
pudoreHHble KapboHaTbl; 5 — MUHUCTDBIE C
BbICOKMMM COAEPHKAHNEM OPraHNYECKOro
BELLECTBA OT/IOXEHUA; 6 — pa3yNNOTHEHHbIE
NopoAbl C NPOrHO3HOM MAaCCUBHOWM
yr1eBoAopOoAHOM 3anexKbto (/TlykmH, 2007)
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MporHo3Hana accoumnalms NOBYLLEK —
3a/1exei yrnesoaopoaos B YepHom mope
(npuHuMnmnanbHaa cxema): 1 — HedTb; 2 —
rasokoHgeHcar; 3 —ra3 (J/lykuH, 2007)
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MeranTuxausopui Iopgoro Kpsiva

«[opaune TOUKID) B 00JACTH PasBUTH
TPA3ISBOIO BYARAHKIMA,
KOHYC [PR3ICBOrO BYIKAHA

«DTONAHKIE NOTOXIDY. «IA30BKIE TPYOH

dparmeHT BpemeHHOro paspesa,
NOKa3sbIBalOWMIM NPOABAEHUA
Pa3rpy3Ku yrnesBoao0poaHbIX
MOTOKOB B 0CaZ04YHbIX KOMMAEKcax
3anaaHo-YepHomopcKoro b6acceliHa,
CMeXHas Tepputopua [JleoH4YUK,
CeHuH, XopToB, 2015]

[ I'MUASHBIC AMAMHPH B MANKOICKOIT ToATIS

AHann3 nocneaHuxX pesynbtaToB reosoro-reopmnsnyeckmx nccaegoBaHnii B akeatopmm YepHoro mops
YKa3bIBaeT Ha TO, YTO 0CaA04YHble KOMNIEKCbl KAMHO30A XapaKTepM3yoTCA CUNAbHOM
ra3oHacbllWEeHHOCTbIO. ITOT NPOLECC, cyAa N0 0COBEeHHOCTAM BO/IHOBOM KapTUHbI U FEON0rMYECKON
NCTOPUM Pa3BUTUA YePHOMOPCKOro pernoHa, peryampyetca Asyms paktopamu:

1) noctynneHnem B 0Cafo0yHbIN pa3pes MyObMHHOro (MaHTUMHOro) rasa No cucteme rMyObuHHbIX
Pa3/IoMOB, 3aTparnBaloLWmMx NOBEPXHOCTb GyHAAMeHTa (puc. 5.23). AHomanuun coaepaHusa
YIIEKMCIOrO rasa U MeTaHa B pa3pe3e A0HHbIX 0CaAKOB 1 B BOAHOW TO/ILLE MOTYT 06 BACHATHCA OTY4aCTH
Aerasaumen rnybokux Heap, B TOM Yncae B pesynbrate GymapoibHOM AeATeNbHOCTU NorpebeHHbIX
BY/IKAHOB [/leoH4YMK, CeHUnH, XopToB., 2015];

2) reHepauKnen opraHNYECcKoro raza MamKkonCKUMM UAK BbllLENEKALLUMN OTIOKEHUSMU B NPOLLECCE UX
nmtndukaumm [leoHumk, CeHnH, XopTtos, 2015].
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TyancuHcKum npornbd no ceoen
TEKTOHMYECKOWN NO3ULMN,
BHYTPEHHEN CTPYKTYpPE U
nctopmumn GpopmmpoBaHua 6an30K
K APYyrum nepudpepuimnHbim
npornbam YepHOMOPCKOro
pernmoHa — MHaono-KybaHckomy,
KepyeHcKo-TamaHCKomy,
CopokuHa, lypumckomy, HuxxHe-
Kamuumnckomy.

Bo scex amux npozaubax
npucymcmeayem MmowHaA
monuw,a Mmalkonckux (onuzouyeH-
HUXCHEMUOUEHOB8bIX) 2/1UH.

A30BCKOC

B nnacTUYHbIX MaMKOMNCKNX
MMHax nepudepumnHbIX
npornbos obpasoBanncb
CKN1aAKM HAarHeTaHusaA, BNAOTb A0
dbopmmnpoBaHma aaep
NPOTbIKaHMA, T.e. AManupoBs.
e S Bl [ ot saverenia komplekenye mahenermye ipsamyana-

tuapsinskom-progibe-na-shelfe-chernogo-morya/

B nocnedHue 200bi 8axHbIM 006a871€HUEM K 2€0/102U4ECKOL XapaKkmepucmuke u nepcriekmusam Hegpmeaa3zoHoCHOCMuU
TyancuHckoz2o npoauba A8U10C6 OMKpbIMuUe U U3yYeHue 2pA3eabiX 8YIKAHO8 8 ceaepo-3anadHol e20 noaosuHe.
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@ | [pasesbie BynKaHb!

i ‘/\7 CKBaXuHbl
@ | o6Haxenus

‘?“’8\.'— MecTopoxaeHus/
\O/
HedTenposBneHns

Ne MecropoxageHue/HedTenpoasnesue
1. Cemexosckoe (rnybunHa sanexun 190-310m, cpeaHuii MUOLIEH)
2.l'opHOCTaeBCcKoe NOBEPXHOCTHOE HedTenpoasnerre

3.MpuosepHoe (450-550m, cpeaHuin MMoueH)

4.Cy660oTnHa (2260-2454M, onuroueH)

5.p. BynikaH HedTaHoi (NnoBEpXHOCTHOE HedTenpossneHue )

42 6. IOMIM(3168-3170M, cpeaHUii MUOLIEH)

7.4Yymakosckoe (3448-3458M, cpeaHnin MMOLEH)

8.1p. BynkaH Hed1sHOM (NoBEpPXHOCTHOE HEdTENPOSABNEHUE Ha AHE MOPSA)
9. MecyaHuk ¢ BUTYMOM (NOBEPXHOCTHOE NPOABNEHUE, ONUIroueH)

10. MNMopsogHas ropa lMNevyopu (NOBEPXHOCTHOE HedTENposBNEeHUe Ha QHE MOpS)
11. MNoasogHas ropa Nbepusa (noBepxHOCTHOE HedTenposBneHue Ha AHe MOopst)
12. HedbrsiHol cun Konxetun (noBepxHocTHoe HedrenposeneHue Ha aHe Mops)
13. Cynca (70-360M, BEpXHUIA MUOLIEH)

A
4

41

33sa. 34 35 36 37 38 39 40 41 42

TeKToHM4YecKkoe panoHMpoBaHKe BocTouHo-YepHoMOpcKoro cybpermoHa. PUMckMmu
umdpamm nokasaHol: | - UHaono-KybaHckum nporunb, Il - KepueHcko-TamaHcKun nporuob,
Il - nporn6 CopoKuHa, IV - 3anagHo-YepHomopckuni baccelH, V - TyancMHCKum npormo,
VI - Coun-Apnepckas genpeccus, VIl - l'ypuncknin npornd [Hagexkun, 2011].



KapTa pacnpocTpaHeHua nopoa-Konnektopos 6a3asbHOM Navkm
BepxHeanbbcKoro nogbapyca: 1 - 13onaxmTbl NOPOA-KONNEKTOPOB B M; 2 -
rPaHMLbI PacnpoCTPaHeHMA NOpPoAa-KoNnekTopos; 3 - obnactn cHoca B
nosgHeanbbckoe Bpems; 4 - HanpaB/ieHMe CHoca 06N10MOYHOro MmaTepmana;
5 - pa3pbiBHble HapyweHua; 6 — beperoaa anHua [lfeonormna u .., 1979]
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PparmeHT cxembl OCHOBHbIX KAHAN0B TPAHCMOPTUPOBKM U 30H Pa3rpysKu
TeppureHHoro matepmana Asoso-4YepHomopckoro bacceliHa B No3gHEM
navoueHe-nnencroueHe [JleoHumk, CeHuH, Xoptos, 2015].
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JInTonoro-naneoreorpaduyecKkas KapTa AHa ceBepHoi Yactn YepHoro mops B

nosgHem naencroueHe (Bpemsa MmakcMmanbHon perpeccun): 1 — coBpemeHHbIn beper;

2 — naneopeku; 3 — Kpai wenbda; 4 — pasnnMyHble 4ONAMUOLEHOBbIE NOPOAbI; 5 — MNHbI
npeanosoXKUTeNbHO NIMOLLEHOBOMO BO3PacTa; 6 — 1ecchbl naencToueHa; 7 — anioBuii

no3aHero I'II'IEI7ICTOLI,€H8; 8 — I'IpM6p€)-KHble nec4aHO-pPaKOBUHHbIE OT/TOXKEHUA NMO34HETO

naencroueHa; 9 — no3aHennencToUleHoBan NpenmyLecTseHHo abpasnmoHHas
6eperosasa AMHUA; 10 — no3aHeNnencToUueHoBbIe INyOOKOBOAHbIE MUHUCTbIE UbI

[FOaHbLto, 2016]



