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As a case study, the Meihe Basin, a typical Cenozoic faulted basin, was divided into and identified as five three-
order sequences by utilizing core, well logging, and seismic data, as well as palacontological and geochemical
data. Field measurements of sections, core observations, and a comprehensive analysis revealed that the basin
is mainly composed of deposits of alluvial fan, fan delta, lacustrine facies, and gravity flows, and oil shale is
mainly developed in semi-deep and deep lacustrine environments. The comprehensive study of the sediment-
sequence stratigraphy indicates that Sequence I was formed in the initial rifting stage of the basin, dominated
by coarse clastic sediments of alluvial fan and fan delta. Sequence Il was formed in the rifting expansion stage
of the basin, with more developed sediments of fan delta and lacustrine. Sequence Il was formed in the largest
expansion stage of the basin, dominated by mudstone of deep lacustrine facies and gravity flow deposits. Sequence
IV was formed in the shrinking stage of the basin, dominated by sediments of delta and lacustrine fan. Oil shale
aise mainly developed in the transgressive system tract (TST) and highstand system tract (HST) of Sequence 111
(Mudstone Member of lacustrine facies). The lake flooding effect of TST can reduce the decomposition amount
of organic matter, increase in organic matter production, and reduce the amount of dilution, thus forming oil shale
with a thin consistency but high quality. In the period of the HST, the larger accommodation space and excellent
organic matter preservation conditions are conducive to developing stable oil shale with a greater consistency.
During the high water level period, however, due to the oxygen brought in by turbidites, the decomposition of
organic matter is often increased, resulting in the formation of low-quality oil shale.

Keywords: Meihe Basin, oil shale, sequence, sedimentary.

INTRODUCTION

Located in the Dunmi fault zone, the northern
extended branch of the Tanlu Fault Belt, the Meihe Basin
is China’s famous Paleogene faulted basin containing coal
and oil shale [21]. Here, predecessors have conducted
extensive exploration and research work on coal-bearing
strata, but limited research on oil shale strata of the basin
[24, 26, 7, and 8]. With its rise and development, sequence
stratigraphy has become an important theory and method
for prospecting and prediction of sedimentary energy
minerals. In the research of oil shale, more and more
scholars have begun applying the theory of sequence
stratigraphy in the research on origin and distribution
rules of oil shale, and they have achieved certain results.

* cTaThst MyOJIMKYETCS B aBTOPCKOI BEPCHH.
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In general, they have found that oil shale is formed
in deep lacustrine environments, and that higher lake
levels and larger accommodation spaces are beneficial to
the sedimentation of oil shale [19, 12, 11, and 27]. The
Meihe Basin is Located in Northeast China where the
development of Cenozoic and stratigraphic sedimentary
sequences are relatively complete. This paper examines
the sequence and sediments of oil-bearing shale strata
and discusses oil shale distribution and its formation
mechanisms, thus providing some theoretical guidance for
future exploitation and prediction of oil shale resources.

GEOLOGICAL SETTING

The Meihe Basin is a Cenozoic fault basin
located in the Dunmi fault zone, one of the northern
extended branches of the Tanlu Fault Belt (Fig. 1). The
structural evolution covers pre-basement structuring,
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Fig. 2. Seismic profile and sequence stratigraphic framework of line 678 in Meihe Basin.

synsedimentary structuring, and late structural
deformation. The pre-basement structuring of the
basin appeared in the late Mesozoic, and the tensional
structuring of the late Yanshan movement formed the
Meihe Basin, dominating Cretaceous sedimentary. The
synsedimentary structuring of the basin occurred in the
early Paleogene, and the opposite inclined tensional faults
F, and F, at the basin edge formed a long and narrow
rift, dominating sediment thickness and distribution
characteristics of energy mineral resources of the Meihe
Formation. After synsedimentary structuring, the basin
filling was complexe, and late structural deformation
began to develop. In addition, the extensional fault F,
cut the basin, accompanied by pyroxenite invasion and
basalt eruption [24] . The basement of the basin belongs
to the Anshan group’s metamorphic rocks of the Pre-
Sinian system as well as the solid purple and purple-red
(mixed with grayish green) coarse clastic rocks of the
Cretaceous system. Moreover, the basin is filled with
Paleogene coal-bearing strata and oil shale strata of the
Meihe Formation, overlaid by the Neogene system [26,
7, and 8].

The targeted strata of this study are in the Meihe
Formation of the Cenozoic Paleogene system, and the
previous data and study show that the Meihe Formation
was developed in Eocene-Oligocenea strata, with
Paleocene stratum missing. This formation can be divided
into five members, namely, (from bottom to top) the
bottom Conglometer (E, ,m'), the Low Coal Member
(E,,m?), the Mudstone Member (E, ; m?), the Upper Coal
Member (E, , m*), and the Green Shale Member (E, , m°).
The Meihe Formation has an average thickness of 1.160 m
and unconformable contact with underlying strata,
representing a complete sedimentary structural evolution
of the basin. The oil shale is mainly developed in the

Mudstone Member (E, ;m?), and the oil shale is generally
grayish-brown and grayish-black, with the development of
horizontal bedding and massive bedding (Fig. 2).

MATERIALS AND METHODS

By using more than 200 exploration wells for
coal exploration in the Meihe Basin, observing the
cores from 15 key wells, and conducting an indoor
comprehensive analysis, we established the framework
for the stratigraphic and corresponding sequence of
the basin. Among all the wells, comprehensive and
systematic studies were focused on three core wells
that can comprehensively reflect the strata of the Meihe
Formation (Fig. 2), namely, Meihe Well 1, which revealed
the Conglometer; Meihe Well 10, which revealed the Low
Coal Member and Mudstone Member; and Meihe Well 3,
which revealed the top part of the Mudstone Member,
upper coal-bearing section, and green rock section.
Based on the comprehensive analysis of these three total
coring wells, the stratigraphic sequence evolution of the
Meihe Formation in this area was reconstructed. This was
then taken as tangible data for a systematic study on the
sediment-sequence evolution of the Meihe Formation.

OIL SHALE CHARACTERISTICS

The oil shale in the Meihe Basin developed in the
Mudstone Member, appearing mainly in dark brown and
brown, with a relatively low density. In the dark brown
oil shale, plant stem fossils were found, while in the
brown oil shale, fossils of lacustrine biologies, such as
conchostracans and ostracods, were frequently found.
By comparison, the oil yeild in the dark brown oil shale
is higher than that in the brown oil shale. Usually, the
horizontal bedding is well developed in oil shale of better
quality, whereas the massive bedding is developed in the
oil shale of poorer quality (Fig. 3 j—m).



Rong Liu, Zhaojun Liu et. al.

009
c
-
®
Al 9
]
00§
”
2o
-]
B -
3|3
3 00%]
=
|
o
= o
o =
= w
o <
. . 5 00€
ol
i
.
i = o)
A it B, @
& z g
€ 00T o
— =
2 ]
<3 o
001
€07 0Fr—0] 08 —0 o 0sT—0 | 5 m
w . ) ) sojoyd 8409 8| 46 - . slrlg
O | IIPM |( woxB) o /pnak o o/ Q, ooy 1dV /10 =| 5
: fusuag /201 a yideg m ; S

‘urseq QU Ul sarmjedy oryderdnens oouonbas pue Arejudwipas *¢ ‘81




Palaeogene sequences with sedimentary characteristics controlling

I11

I

01 U9

[ AY2N

W‘W ) «WMWW‘HWM mwmww MWWW ‘“

il

™

stim

6 7 8

sascwasm'li

2345‘?89&“1

1§87 B 9Kl ZIa

aye| doap

auusnoe

auolspniy

|EOD) JamoT]

ajesawo|Buog

‘Wd esulaiy

auaboajey

Grained sand mnggpndeyrate Conglomerate

Medium
sandstone

siltstone  Fine sandstone

silty mudstone  Muddy siltstone

Qil share Carbargilite Coal

mudstone



8 Rong Liu, Zhaojun Liu et. al.

SEQUENCES OF THE MEIHE FORMATION

In the process of the sequence division, this paper
adopted the sequence classification method proposed by
Van Wagoner [22]. At the same time, we used the scheme
of continental sequence division proposed by Liu Zhaojun
et al. [13, 14] for the division of the three-order sequence
system tract. In addition, the three-order sequence was
divided into four system tracts, namely, the lowstand
system tract (LST), the transgressive system tract (TST),
the highstand system tract (HST), and the regressive
system tract (RST). Beneath the LST is the sequence
boundary, while above there is the first main flooded
surface; beneath the TST is the first main flooded surface,
while above there is the maximum flooded surface;
beneath the HST is the maximum flooded surface, while
above there is the lacustrine regressive downlap surface;
and beneath the RST is the lacustrine regressive downlap
surface, while above there is the sequence boundary. In
the superposition mode, generally, the LST is a small
accretion or small progradational parasequence set; the
TST is a retrogradational parasequence set; the HST is
an aggradational parasequence set; and the RST is a large
progradational parasequence set.

This paper conducted the sequence stratigraphic
recognition and division mainly by such approaches as
core observation, seismic interpretation, well logging data,
and geochemical testing analysis. In addition, the authors
divided the Meihe Formation into one megasequence,
one supersequence, and five three-order sequences, while
determining the sequence development characteristics of
the Meihe Formation in the Meihe Basin.

Sequence stratigraphy recognition marks

The megasequence and supersequence are
recognized mainly with the help of core observation,
seismic interpretation, and well logging data. Here, the
megasequence boundary refers to the regional angular
unconformity boundary between the Paleocene-Eocene
and Lower Cretaceous (T1). Moreover, the truncation is
found beneath the T1 boundary in the northwest side of
the basin, and the super-phenomenon is found above the
same (Fig. 2).

The three-order sequence, system tract and
parasequence are usually recognized and classified with
the help of core data, well logging data [28], seismic data
[11, 22], paleontology data [11], geochemistry data [2, 3,
6, 15, 17, 25], and inorganic element geochemistry data
[1, 18]. The tel, te2, and te3 boundaries on the seismic
profile are boundaries of the Sequences I, 11, and III,
respectively. The truncation or onlap appeared in seismic
data. On the well logging curve of the MHEO1 well
and MH10 well, an obvious threshold appeared above
and beneath the curve boundaries of the natural gamma

and spontaneous potential (Figs. 2 and 3). Sedimentary
facies changes and sedimentary cycle boundaries often
appeared on the boundary of the three-order sequence.
The sedimentary facies boundary between Sequence I
and II of the Meihe Formation is the interface between
Sequence I and II (Fig. 3). In addition, at the top of
Sequence I, the coarser middle-fan channel sedimentary
has developed amidst alluvial fans, while at the bottom
of Sequence I, a fine subaqueous distributary channel and
inter-channel sedimentary have developed as of the fan-
delta plain. The sedimentary cycle in the core data can
also indicate the sequence boundary. Inside Sequence
I, from bottom to top, purplish-red glutenites, grayish-
green sandstones and siltstones, light gray siltstones and
mudstones, and grayish-black mudstones have developed,
respectively. Meanwhile, at the bottom of Sequence II,
purplish-red glutenites, sandstones, and mudstones have
developed. In such sedimentary cycles are sequence
boundaries (e.g. the boundary between the purplish-red
glutenites at the bottom of Sequence II and the grayish-
black mudstones at the top of Sequence I). A pollen
analysis also showed differences in biological assemblage
(Fig. 4). Moreover, on the sequence boundary, mutations
often happened to the elemental abundance (e.g. in the
bottom boundary of Sequence III, obvious mutations
appeared in such elements as Be, V, Cr, and Co that
reflect properties of ancient lacustrine waters). The
analysis of sporopollen assemblage of the MH10 well
also suggested differences among biological assemblages
in boundaries of the three-order sequences. For example,
the sporopollen fossils in the strata of Sequence 11 (Low
Coal Member) are dominated by the assemblage of
Ulmipollenites- Abietineaepollenites- Pinuspollenites-
Quercoidites, while those in the strata of Sequence 111
(Mudstone Member) are dominated by the assemblage
of Ulmipollenites-Ulmoideipites-Quercoidites-
Abietineaepollenites, with clear boundaries between two
three-order sequences.

The boundaries of system tracts (parasequence
sets) are recognized mainly by the differences in
rock particle size, mudstone color, sand-strata ratio,
parasequence thickness, well logging curve amplitude,
and organic geochemical characteristics [14]. Taking
Sequence 1V for example (Fig. 5), first, the LST uses
the sequence boundary as its bottom boundary and uses
the first flooded surface represented by dark mudstones,
which are rich in organic matter, as its top boundary.
The lithology has little overall change and is dominated
by grey siltstones and sandstones with relatively coarse
granularity. The spontaneous potential curve exhibits
a finger combination of middle-high value, with little
overall amplitude changes. This takes the superposition
mode of the aggradational parasequence set. Second,
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the TST uses the first flooded surface as its bottom
boundary and uses the maximum flooded surface
represented by dark mudstones with stable thickness and
rich organic matter as its top boundary. The lithology
is dominated by siltstones and mudstones, with the
percentage of sandstone decreasing and granularity
tapering. The natural potential curve exhibits a finger
interaction combination of middle-low amplitude, with
the overall amplitude reduced upwards. This takes the
superposition mode of retrogradational parasequence
set. Third, the HST uses the maximum flooded surface
as its bottom boundary and uses the lacustrine regressive
downlap surface as its top boundary. The lithology is

S5.T.---System Tracts

5.Q.---Sequence
S.M.---Sedimentaary

dominated by mudstones, usually with developed oil
shale strata. The natural potential curve exhibits a low-
rising dentate, with a small overall amplitude variation.
This takes the superposition mode of the aggradational
parasequence set. Fourth, the RST uses the lacustrine
regressive downlap surface as its bottom boundary and
uses the sequence boundary as its top boundary. The
lithology is dominated by sandstones and siltstones,
with the granularity coarsening upwards. The natural
potential curve exhibits a finger combination of middle-
high amplitude, with the overall amplitude enlarging
upward. This takes the superposition mode of the
parasequence set.
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Treating the flooded surface or the corresponding
interface as its boundary, the parasequence has a set
of sequences of relatively conformable rock or rock
groups with a genetic relationship. In addition, it is the
sedimentary combination of water change, manifesting
as one order lower than the parasequence set [14].
Mostly, it has recorded the process where the water
body suddenly deepens and gradually shallows. Due
to its smaller thickness (usually from a few meters to
20 m), the parasequence cannot be recognized through
conventional seismic data. Therefore, it is studied mainly
through core data, outcrop data, and well logging data.
This parasequence exhibits the lithology mutation
surface of granularity suddenly thinning in terms of
sediment granularity, and Sequence I and Sequence 11
have developed such typical parasequences. In Meihe
Well 1, Sequence I mutated from varicolored sandy
conglomerates to sedimentary grey silty mudstones or
black mudstones (Fig. 6 a). Meanwhile, in the Meihe
2011-10 well, Sequence III mutated from grey white
conglomeratic coarse sandstones to sedimentary black-
grey mudstones or black-grey carbonaceous mudstones
(Fig. 6 b). These boundaries all showed the characteristics
of sudden transgression, representing the initiation of a
new parasequence.

The parasequence can have a boundary that
exhibits sudden deepening of the color of the fine-
grained sediments, and some of these parasequences are
found having developed in Sequence II of this area. For
example, in Meihe Well 2, the dark gray silty mudstone
directly overlies the grey siltstone (Fig. 6 ¢); and in Meihe
Well 3, the black grey argillaceous siltstone directly
overlies the dark gray mudstone and siltstone (Fig. 6 d).
These boundaries are the results of a water body suddenly
deepening and an improvement of the reduction degree of
muddy sedimentary environments.

In addition, the bottom boundary of the oil shale
can also be a parasequence boundary, such as the bottom
boundary of the grayish-brown oil shale in Meihe Well
2 (Fig. 6-¢) as well as the bottom boundary of dark grey
oil shale and brownish-gray oil shale in the Meihe 2011-
10 Well (Fig. 6 f). This is because the water suddenly
deepened, thus accelerating biological death and organic
matter accumulation.

Sedimentary and sequence-stratigraphic
characteristics of the meihe formation

Based on the observation of the total coring wells
in the Meihe Basin, and combined with seismic data,
well logging data, and geochemical testing data, we
determined the developmental features for the sequences
of the Meihe Formation in Meihe Basin and divided the
Meihe Formation into five three-order sequences.

—
-—l

=
F
I

Fig. 6. Parasequences and recognition marks.
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Mutation of fining-upward sequence: a— Sequence [ of MHE1(Depth
from710.0-738.0 m), b— Sequence I1I in Well 10 (Depth from 115.5—
147.6 m); Mutation of the core colour: ¢ — Sequence III of MHE02
(Depth from 233.8-254.2 m), d — Sequence II of MHE3 (Depth
from 462.8-483.6 m); Oil shale layer bottom as the Parasequence
boundary: e — Sequence Il of MHEOQ2 (Depth from 160.6—188.2 m),
f— Sequence Il of MHE10 (Depth from 562.7-594.5 m).

Here, Sequence I, which is roughly equivalent to the
bottom conglomerate section, is a complete three-order
sequence composed of the LST, TST, HST, and RST. The
basin is in the initial stage of sedimentation. In addition,
due to intensive tectonic movement, near provenance, and
small scale, it in general comprises a set of coarse clastic
sediments, mainly with developed sediments of alluvial
fan, fan delta, and shallow lacustrine. As a whole, this
reflects the sequence stratigraphic framework dominated
by alluvial and fan-delta sediments of the basin in the
initial rifting stage (Figs. 3 and 7).

Sequence II, roughly equivalent to the Low Coal
Member, is composed of the LST, TST, and HST, with
the RST missing. Since a supersequence boundary exists
between Sequence Il and Sequence 111, there is an obvious
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unconformity boundary between the two. The sedimentary
environment mainly comprises alluvial fan, fan-delta, and
lacustrine sediments. The LST has mainly developed a
fan-delta sand body with coarser granularity. The TST is
composed of fan-delta subaqueous distributary channels
and inter-channels, with a thin coal seam developing in
the upper part. The HST is mainly composed of limnetic
sediments and fan-delta channel sediments in the early
period, and is mainly composed of limnetic sediments
and shallow lacustrine sediments in the late period. This
sequence reflects the sequence stratigraphic framework
dominated by sediments of fan delta, swamp, and shallow
lacustrine for the basin in the rifting expansion stage
(Fig. 7).

Sequence III, which is roughly equivalent to the
Mudstone Member with local unconformable contact
against the Low Coal Member, is a complete three-order
sequence composed of a LST, TST, HST, and RST. In this
sequence, both the tectonic sedimentation rate and growth
rate of the accommodation space is at the maximum. The
basin is in an undercompensated state, with the water
depth continuously deepening until reaching the maximum
expansion stage. The gentle slope side in the northwest
of the basin lacks a LST, while the steep slope side in the
southeast has a complete system of tracts. The sediment
thickness shows obvious characteristics of being thin in
the northwest and thick in the southeast. Sequence III has
mainly developed sediments of fan delta, lacustrine, and
subaqueous fan. The stable subaqueous fan sediment mainly
developed in the LST and TST at the steep slope side of
the basin. Meanwhile, the paroxysmal subaqueous fan
sediment mainly developed in the front end of the fan delta
of the TST. Sequence 111 reflects the sequence stratigraphic
framework dominated by deep lacustrine sediment of the
basin in the largest expansion stage (Figs. 7 and 8).

Sequence IV, which is equivalent to the upper coal-
bearing section, is a complete sequence composed of
the LST, TST, HST, and RST. It has mainly developed
sediments of fan delta and lacustrine. Although the
sediment thickness of the sequence is significantly larger,
it shows characteristics of being thin in the northwest
and thick in the southeast. Sequence IV overall reflects
the sequence stratigraphic framework dominated by
sediments of fan delta and lacustrine for the basin in the
contraction stage (Fig. 7).

The Green shale Member corresponding to Sequence
V has only developed locally, mainly with sediments of shore
and shallow lacustrine, which has lower research value.

SEQUENCE AND SEDIMENTARY CONTROLLING ON
OIL SHALE

The formation of sequence stratigraphic units
of the continental fault basin is subject to structural

factors, climatic factors, sediment supply, and lake level
fluctuations [4, 5, 9, 10, 16, 20]. Through such combined
effects of the above factors, different distribution rules
of various sedimentary minerals in the framework of the
evolving space-time have resulted.

Lacustrine oil shale has mainly developed in the
TST and HST of Sequence III (Mudstone Member). In the
TST, the subaqueous fan and semi-deep to deep lacustrine
facies sediment dominate, and with the reduced scale of
subaqueous fan, the sediment is mainly composed of
deepwater dark mudstones, oil shale, and distal turbidites
(Fig. 9). During this period, the basin accommodation
space was much larger than the growth rate of the sediment,
with retrograding sediments developed therein. Thus,
during the flooding period, the effect of the terrigenous
clastic on the lake was limited only to the edge of the basin
without extending further in the direction of the basin, with
a smaller amount of dilution. At the same time, the flooding
effect usually occurred in the expansion stage of lacustrine
basin development, and with mid-deep water and strong
photosynthesis, the lake had higher productivity. During
flooding, the water suddenly deepened, which promoted
sudden changes in the lake water medium, leading
to an acceleration of biological death and organismic
accumulation. Due to the rapid accumulation, the
previously deposited organic matters were rapidly buried
without being oxidized. Therefore, the flooding effect
could reduce the decomposition rate of organic matter,
increase organic matter production, and reduce the dilution
amount of oil shale, thus achieving very good organic
matter enrichment conditions that often resulted in the
formation of high quality oil shale. In the TST period of
Sequence III of the Meihe Basin, the highest oil yeild of
the oil shale was found as high as 11.40 %, but its thickness
was very thin, only 0.3 m. In the HST period, the basin
accommodation space was equal to the growth rate of
the sediments, and the lake level and shoreline would not
change much with time. In addition, the water body was
relatively stable, usually developing semi-deep and deep
lacustrine sediments, with larger accommodation space
and good conditions for preservation of organic matter.
In this period, due to the slow sedimentation rate and
the little external dilution effect, organic matters in deep
lacustrine sediment could be well preserved. Therefore, the
enrichment organic matter was relatively high, making it
easy for the stable oil shale of great thickness to develop.
However, its oil yeild appeared relatively low compared
with the TST, generally belonging to the low-grade oil
shale. Meanwhile, the thickness is relatively stable and
large. The Meihe Basin would be subjected to the serious
effect of turbidity current in the HST period, and the
oxygen brought in by the turbidity current would increase
the decomposition rate of organic matter. Therefore, only
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the oil yeild of the horizons (MH1 and MHO02) located in
the center position of the basin could reach the industrial
grade of oil shale (i.e. 3.5 %), and the test result showed
that the oil yeild of the shale from other positions was
below this industrial grade of 3.5 %.

CONCLUSION

(1) The Meihe Formation in the Meihe Basin has
been recognized as five three-order sequences: Sequence

S.T.---System Tracts
S.Q.---Sequence

S.F.---Sedimentaary

I was formed in the initial rifting stage of the basin,
dominated by coarse clastic sediments of alluvial fan and
fan delta; Sequence Il was formed in the rifting expansion
stage of the basin, with much developed sediments of
fan delta and lacustrine; Sequence III was formed in the
maximum expansion stage of the basin, dominated by
deep lacustrine mudstones and gravity flow sediments;
and Sequence IV was formed in the shrinking stage of the
basin, dominated by fan delta and lacustrine sediments.
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(2) The Meihe Basin has been recognized as having
sediments of alluvial fan, fan delta, limnetic facies,
lacustrine facies, and subaqueous gravity flow, as well as
oil shale mainly developed in semi-deep and deep lake
environments of lacustrine facies.

(3) Oil shale mainly developed in the TST and HST
of Sequence III (Mudstone Member). The flooding effect
of'the TST could reduce the decomposition rate of organic
matter, increase organic matter production and reduce the
dilution amount of oil shale. Thus, this could achieve very
good enrichment conditions for organic matter, which
could result in the formation of high quality oil shale.
During the period of the HST, the large accommodation
space and good conditions for organic matter preservation
were conductive to the development of stable oil shale
with greater thickness. However, in this period, the
oxygen brought in by turbidites would often increase the
decomposition of organic matter, thus forming oil shale
of poor quality.
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Pexomenoosana xk newamu I"JI. Kupuinosoti

Kyn JIro, Urncaoysons Jlo, Caoghan Xy, Iunuan Cyns, 031013 baii, Yao Ycan

IIaneoreHoBbIe CEKBEHCHI C 0CATOYHLIMHU XapaKTePUCTUKAMY, KOHTPOJUPYIOIUMHU 03epHbIE
roprouue cJaHibl 6acceiina Maiixd

Bacceiin Moaiixs — THIIMYHBIN KalHO30MCKHUI MTpUpa3IoMHBIN OacceiiH. Pa3pes nmoapaseneH Ha IsTh OCie0-
BaTEJIbHOCTEH TPETHEro MOpPs/IKA [0 TaHHBIM KepHA, KapoTa)ka CKBAKUH, CEHCMHUECKOTO U3YUYEHHUs, a TaKoKe
MAJIEOHTOJIOTHUECKUX M TeOXMMUYECKHUX uccienoBaHuil. [loneBble ncciaeqoBaHus pa3pe3oB, U3yUYeHHE KepHa
1 BCECTOPOHHHI aHAIN3 BBIBUIN, YTO OACCEIH CII0KEH B OCHOBHOM OTJIOXKEHHMSIMU aJUTIOBUATIBHOTO KOHYyCa
BBIHOCA, JIEIETOBOTO KOHYCa BEIHOCA, 03€PHOM (DallMy ¥ rPaBUTAIIOHHOTO Te4eHHs1. [ Oproune cliaHibl pa3BUThHI
B OCHOBHOM B 00CTaHOBKax IITyOOKOT'0 | MOJIyniIy0oKoro o3epa. Bececroponnuii ananus cekBeHccTparurpaduu
0CaJIKOB CBUJIETEIILCTBYET, YTO [10CJIEA0BATEIbHOCTH | 00pa3zoBaiach Ha HAYAILHOM CTa (K PUPTOOOPA30BAHMS
Oacceiina, koryia mpeodiaany KpyImHO3EPHUCThIE KJIaCTOT€HHbIE 0Ca/IKU AJUTIOBHAIEHOTO U JIEIETOBOTIO KOHYCOB
BeiHOCA. [TocnenoBarensuocts 11 popMupoBaiack Ha craanu pacimpenus oacceiina ¢ 0osee pacpoCcTpaHeHHbI-
MH 0CaJIKaMH JICJIETOBOTO KOHyca BbIHOCA U 03epHOH (aruu. [TocnenosarensrocTs [11 0Opa3oBanace Ha ctaaun
camoro 0oJIbLIOro paciupenus dacceiiHa ¢ JOMUHUPOBAHUEM apTMILTUTOB TITyOOKOBOIHOM 03epHOM (anuu u
OTJIO)KEHHUH I'PaBUTALIMOHHBIX 1TOTOKOB. [TocnenoBarensHocTh [V 00pa3oBaiiachk B cTainio oceianus dacceita.
B Heit npeoOiasany ocaaku JeIbTOBOrO KOHYCa BEIHOCA U 03€pHBIE. [Oproune cliaHibl pa3BUThHl B OCHOBHOM
B TpaHcrpeccuBHoM ¢armanbaoM psaay (TS) u cucreme Bricokoro crosiHust ypoBHs Mopst (HST) ceksenca 111
(aprusuuToBas mayka o3epHoi daruu). DddekT moBkIIIeHUS YPOBHS BOIBI B 03€Pe B TPAHCTPECCUBHOM (haru-
AJIBHOM PS1y MOYKET IPUBECTH K YMEHBIIEHHUIO KOJIMUECTBA PA3JI0KEHUS OPraHN4eCKOIo BEIIECTBA, YBEINUEHHIO
00pa3oBaHMsl OPraHWYECKOro BEIIECTBA M YMEHBIICHUIO pacTBOPa, 00pa3yst TaKUM 00pa3oM roprovrii ciaHell
cJ1a00# KOHCHCTEHIIMH, HO BBICOKOTO KayecTBa. B epro/1 BBICOKOTO CTOSIHUS YCIIOBHUSI OOJIBIIETO IPOCTPAHCTBA
AKKOMOJAIU 1 OTIIMYHAA COXPAHHOCTH OPraHU4Y€CKOI'o BEUICCTBA ABJIAIOTCA 6J'laF OIPUATHBIMU JJIs O6p8,30BaHl/I$I
CTaOHMJILHOTO TOPIOYETo CIIAHIIA C JIyullIeii KOHCUCTEHIIEW. B 1iepro/| BHICOKOTO ypOBHSI CTOSTHHSI BOAIBI, OJJHAKO,
Orarogapsi IPUBHECEHUIO TYPOUIUTAMK KHCIIOPOJIA Pa3iIOKEHNE OPraHMYeCKOTo BEIIECTBA YACTO MOBBIILIEHHOE,
YTO IPUBOJUT K 00PA30BaHMIO FOPIOYMX CJIAHLIEB HU3KOTO Ka4eCTBa.

Knioueswvie cnosa: 6acceitn M»aiixa, roproune cjiaHibl, CEKBEHCbI, CeIUMEHTAIMS.



