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Penecontemporaneous diagenesis of different lithologies in sequence has an uncertain correlation with pore distribution
inside the reebank reservoir. The article divides the Lianglitdggrmation into 3 thirebrder sequences, 5 parasequence
sets, and 25 parasequences through the characteristics of In(Th/U) ratio curve and sedimentary cycles, where the
parasequence thickness has an obvious correlation with sedimentary facies. The mecklogital and geochemical
characteristics inside the multiple rdeink sediments show that the penecontemporaneous diagenesis and eogenetic
seawater cementation are widely developed in it. Atmospheric diagenetic lens, formed by penecontemporanessis, diage
are concentrated on the top of descending cycles of subsequence, and rich selective dissolved pores therein can contribute 3
to 6 % porosity to the redfank reservoir and also provide places and channels for the reconstruction of alien fluids and
tectonic movement in the late burial. The early dissolved pores formed by the penecontemporaneous diagenesis are the main
reservoir spaces and can also provide the prerequisites for the later diagenesis reconstruction, so the penecontemporaneous
diagenesidgs the basic reason for the development of high quality-bbaek reservoir. The highorosity sections are
concentrated on the top of the atmospheric diagenetic lens, revealing that the formation and distribution of selective
dissolved pores are contralldy the descending cycles of parasequences. The comprehensive analysis indicates that the
favorable development zones of selective dissolved pore as lens shape or belt shape are discontinuously distributed inside
the high energy facies belt of the platfomarginal facies, which are formed under the control of steep fault.

[Keywords: In(Th/U) curve, Parasequence$lenecontemporaneous diageneSislective dissolved pores, Tazhong area
Upper Ordovician]

Introduction have not applied the data to study sequence division
As a special carbonate amomplicated reservoir in the deepdepth and in complicated lithological
system, reebank is one of the main target of globalchanges of redbank fcies carboate rock. Since
oil and gas exploratidil. More and more research carbonate rocks have only minor changes between
shows that the sequence interface is closely related toeir physical propertié§ it is difficult to divide
the early diagenesis caused by the decrease of ssedimentary sequences and system tracts through
level and plays an ingstant role in improving the conventional log analysis, while the curves and ratio
porosity of reservoir’. Therefore, the identification curves of Th, U, and K elements in natural gamma ray
of sequence interface and the establishment afpectrometry logging are more effective and accurate
sequence framework are the key to predict th@ the study of seqnce stratigraphy.
development zones of early dissolved pbrétural The study area is located in the middle of the
gammaray spectrometry lkgging data show that central uplift belt zone of the Tarim basin, China
Th, U and K contents are related to rock type andFig 1). Though large amounts of oil and gas have
late transportation, sedimentation, and diageh&sis been detected in the relefink reservoir of Lianglitage
Domestic and overseas scholars have applied thHeormation in the study area.ette is still controversy
natural gammaay spectrometry logging data to about the reasons for the formation of highality
determine the type and conteritroinerals in clay', reetbank reservoirs. One view is that rdmfnk
identify the weathering cruét restore the reservoir in the study area were formed by the
palaeoenvironmefit and sequence divisios® but  transformation of penecontemporaneous diageHgsis
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Fig. 18 Overlap distribution map of the structure and sedimentary facies of Lianglitage Formation in Tazhong area, Ta
NW China

while another view is that theeefbank reservoirs reflect the sedimentary cycle. Because of the high
were formed by the transformation of deep fluidcorrelation between Th element and K element, the
with different features in the late bufil®. However, variaion of sedimentary components in the formation
reefbank reservoirs in the Lianglitage Formationis consistent, but the correlation between U element
are the result of muMiacto” and multiperiod and Th element is poor, so the In(Th/U) ratio curve is
transformations with uncexin details, in particular, further made to divide the sequence. The ratio change
reservoir formation mechanisms by peneconof In(Th/U) ratio curve can indicate séavel
temporaneous diagenesis lack detailed researcfiuctuation or the change of depositional bisel
The difference of penecontemporaneous diagenesiycles, so the In(Th/U) curve can be used to
between different lithologies in sequence is the key taccurately identify the interface of different order
reveal the pore distribution iie the reebank sequences and system tract. The value, In(Th/U) >
reservoir. The article performs sequence division 01.94 represents shallow water or an exposed
the Lianglitage Formation in combination with depositioml environment. 0.693 < In(Th/U) < 1.94
seqguence stratigraphical principles and by the naturabpresents a depositional environment of shallow
gammaray spectra analysis method, discussing theeacontinental shelf alternation. In(Th/U) < 0.69
correlation of penecontemporaneatiagenesis with represents a deepater depositional environment. In
sequence interfaces as well as control over poreonsideration of the correlation of In(Th/U) value

formation and distribution. with deposiional environments, the article recognize
interfaces of sequences and system tracts through
Materials and Methods In(Th/U) curve value, range, form, contact relation,

The Th element curve in natural gamma rayassemblage types, carbon and oxygen isotopes,
logging can clearly indicate the change of siliceousedimentary cycles as well as further establishes
mud content inside the carbonate, which can bettexequence franweork of the Lianglitage Formation.



ZHENGet al: THE CORRELATION BETWEEN DIAGENESIS AND PORE DISTRIBUTION 1821

Tazhong 12 well is representative for studying subsequence clearly increases during the evolution
sequences of Lianglitage Formation by completdrom open platform facies to gentle slope platform
stratum development, length of coring section, andnargin facies to steep slope platform margin facies,

high core yield rates. and te rule for the change has a close relationship to
the fact that compared with other facies belts,

Results there are more graishoal and organic reef

The establishment of the sequence stratigrdgic framework sediments developed in the steep slope platform

The Lianglitage Formation can be subdivided intomargin belt, and the sedimentation rates is faster.
five lithologic sections. The second section is théDescending amicycles inside second section is
main development period of rekénk facies larger than rising seruycles, indicating that the sea
carbonate rock. Previous studies surmised that thelevel continued to drop during the second section
Lianglitage Formation belongs to secondaryorder  sedimentary period, which is the main development
sequence. It can be known from opttom In(Th/U) period for reefbank sediments. Two parasequences
value analysis for the Lianglitage Formation ofidentified in the first section mainly show an
Tazhong12 well that the average In(Th/U) value atapproximately symmetrical retrogradation/ progradation
4693 ~ 4780 m and 4996 ~ 5050 m is more than 2.99arasequences superposition style.
and .1'94’ respectlvely, reve.a“ng thalﬂb.the St.r"’.‘t"?‘ The development characteristics of reef bank under the
are in a sedimentary environment with oXidizingcontrol of sequence framework
conditions. 4693 m and 4996 m can be taken as two The three sets reéfank sediments that devpked
interfaces  for thirebrder sequences inside thein the third section are mainly composed of arene
secondanorder sequence, thus the Lianglitagepank sediments and sporadic developments of small
Formation is divided into 3 thirdrder sequense scale organic reef sediments. During the second
from top to bot'Comiue ofithe ( JektiénU tlepositbihl gériod is mainly formed by
Lianglitage Formation show decreasing trendssertical continual aggradation of high system tracts,
from top to bottom, revealing a gradual risingand four sets of redbank sediments developed with
trend in sea level. In(Th/U) value of high standjarge thickness of a single relefink sediments. The
system tract of parasequence sets is slightly largeesidual area of first section is mainly formed by
than hat of transgressive system tract. According tqsertical progradation, and two sets of rbahk
the variation regularity of In(Th/U) curve and oxygensediments developed with both a thickness and scale
and carbon isotopes in the Lianglitage Formation, fivgmaller than second section. In plane view, affected
smaller levels of parasequence sets can be identifief the property and intensity of fault activity, the
in the whole three thirdrder sequences, and platform margin type evolved from a gentle slope to a
25 parasequences can be further divided based on t§@ep slope along the Tazhong No. | fault belt from
characteristics of lithofacies and sedimentary cyclegest to east direction, and the sedimenesypvolved
(Fig. 2). from sets of moundank to reebank, with a larger

Sequence stratigraphic correlation thickness, scale, and better integll continuity.

As the third section of most of the single wells isanalyses of the diagenetic background in the redfank facies
not drilled, the research focus of this papehesfirst  carbonate rock
section to third sectionFigure 3 shows that 3 The sedimentary period of the Lianglitag
parasequence sets and 15 parasequences are identifiédmation is dominated by seabed diagenetic
from first to third section of Lianglitage Formation environment to atmogenic diagenetic environment
according to the above parasequence divisioand is characterized by atmospheric exposure
standards and singleell parasequence divisipand corrosion.  Subsequently, the late Ordovician
the wells are comparable. Nine parasequencedagenetic stage mainly developedhallow burial
identified in the third section which have goodcompaction and cementation. During the Silurian to
symmetry show the retrogradation/ progradatiorHercynian diagenetic stage, the pores are ruptured and
parasequence superposition style. Four parasequendded under the influence of the pressure solution, and
are identified in the second section, the descendinglong with the oil and gas injected, tectonic disruption
cydes are mainly developed with grashoal and and hydrothermal regstallization occurred in the
organic reef sediments. The thickness of a singleeefbank sediments. During the Indosinian to
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Fig. 20 The sequnence division of Lianglitage Formation in Tazhong area, China

Himalayan diagenetic stage, sediments are mainliprmed in the reebank sediments. The early selective
developed from tectonic disruption and burialdissolved pores inside the rdenk sediments
dissolution. Due to the oil and gas injected andare the main reservoir spaces. According to the
accompanied by gamvasion, thedifferent types of =~ comprehensive analysis, the penecontemporaneous
reservoirs and hydrocarbon reservoirs can beiagenesis is the basic reason for the development of
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Fig. 3 & Comparison of distribution of parasequence and the atmospheric diagenetic lens inside the different st
geomorphology units in Tazhong area

high quality reefbank reservoirs, and the intergranular pore. The cryptite, cryptomonas cryptite
development of early dissolved pores can provide thand micritic granula limestone, formed in the low
space andcondition for fluid activity during the energy sedimentary environment of platform interior,
further later diagenetic reconstruction. are characterized by thdense lithology and poor
porosity. The comprehensive analysis shows that the
ranular supported limestone is more susceptible to
&e later diagenetic reconstruction than the mud
supported limestone, especially, the granular
mestone associated with biast and skeletal grain

The characteiistics of diagenetic facies

The sedimentary facies control the structure an
lithology of the rocks, which can also control the
developing degree of the primary pores and greatl
affect the .scale _and Intensity Of. latter d|agenet|qs most likely to be reformed, forming a large number
transformation. Microscopi observation shows that : -

) o . of selective dissolved pores.

the dissolved pores are developed inside the bioclastic
limestone, bioclastic calcarenite, framestone anQharacteristics of penecontemporaneous diagenesis in
bioclastic bindstone, which are formed in thesequence framework
mediumhigh energy sedimentary environment ofDiagenetic environment analysis
platform margin, and the types dissolved pores are  The third section of Lianglitage Formation
mainly residual intragranular pore, moldic pore andlepositional period belongs to a transgressive system



