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AHHOTANUA

OObEeKTOM HU3Yy4YeHHs SIBISIETCA  KeJUIOBEeW-OKC(hOpICKas  MPOAyKTHBHAS  TOJIIA
ropuzonTa O-| JI. 30HbI HeTerazoHaKOMIEHUs, pa3BUTasl B IPEeIax CeBEpO-3anaHON YacTu
[Tynurckoro meraBana (0ro-Boctok 3amagHoi CHOUPH, TEPPUTOPHS IICHTPAIBHOW YacTH
Tomckoil 061acTn), ¢ IEeNbI0 BBIACHEHHS XapaKTepa BIMSHHUA OCHOBHBIX METPOPHU3MUECKUX
napaMeTpoB Ha BbIJENICHHbIE (aluaibHble 30HbI JI. MecTopoxkIeHus.

MecTopoxaeHre B aJAMHUHHCTPATUBHOM OTHOILIEHUHM pacrnojoxkeHo B IlapaGenbckom
paiione Tomckoit oomactu B 400 kM ceBepo-3amagHee 00JacTHOrO EeHTpa. PaloHHBI LIEHTD -
ceno [TapaGenb — HaxomuTcs B 130 KM OT MECTOPOXKICHHUS, a ONMFDKANIINN HAcEeIEHHBIH TyHKT
— 1. Kenposwiif, ymanén Ha pacctosHue okojo 80 kM. KpymHbiM OnmxailliuM II€HTPOM
apnsercs T. KonmaimieBo, paccTosiHME 10 KOTOPOTO 0 BO3IYIIHOM Tpacce cocTaBiseT 220 Kk,
a BOJHBIM ITyTéM 570 KM.

[TpombitieHHass HedTETa30HOCHOCTH JI. MecTOpOKICHUs CBsi3aHa C MPOAYKTUBHBIMHU
MECYaHO-aJIEBPOJIUTOBBIMU  KOJUIEKTOpaMu  topckux — orioxkenuit HO-l.  Topuzont 1O-I
BaCIOTaHCKOM CBUTHI coaepkuT 92% 3amacoB HedTH M Tra3za U pa3AenseTcss Ha YeThIpe
MIPOAYKTHUBHBIX IUIACTA 10, 104 10.% 10/, pa300IIEeHHBIX TIUHUCTHIMU MEpPEeMbIYKaMHU
tommuHon ot 1-2 nmo 10 u Gonmee merpoB. Kaxiplii M3 TEpPEUUCIEHHBIX IJIACTOB MOXHO
paccMaTpuBaTh KaK CaMOCTOATEIbHYIO IIJIACTOBYIO CBOJOBYIO 3aJIEXKb.

I'eonornueckuii paszpe3 MpEACTaBICH MOLIHOW  TOJIIEWM  TEPPUTEHHBIX  IMOPOJ
ME3030MCKO-KalHO30MCKOI0 ~ BO3pacTa, 3ajleraloluX Ha IOBEPXHOCTH  IMAJIEO30MCKHUX
OTJIOKEHUH.

B pesynbpraTe ananmza u3y4aeMoro oObneKTa (IOll, 1042, 10.°, 1014) OBLITH TTOCTPOCHBI
YIIOPSIOYCHHBIN U HeymnopsiioueHHbIH rpaduku JlopeHna ams obenx TOMII, MO KOTOPHIM ObLIa
JlaHa OLIEHKA HEOJTHOPOJAHOCTH JUIsl IJIACTOB-KOJUIEKTOPOB.

JInst MoAyroyIbHOW TOJIIH (I013, I014) B OOJIBIIMHCTBE CKBAXHH MPOCIIECKUBACTCS
OTHOCHUTENIbHO HEBBICOKHI TMoKa3zarenb koddduuuenta JlopeHna, YTO TOBOPUT HaM O
JIOCTaTOYHO HHU3KOM 3HAaY€HUM HEOAHOPOJHOCTU. IIOBBIIEHHBIH ypOBEHb aHU3OTPONHHU
IIPOCIJIEKUBAETCS B 3alIaJHOM, a TAK)KE B CEBEPO-3allaJHOW YaCTSIX MOJYTOJIBHOM TOJILH.

Jlnst  HAAYroJbHOW TOJIIM XapaKTepHO XAaOTHYHOE paclpesesieHne o0jacTel ¢
MOBBILICHHON CTENEeHbI0 HeOAHOpoaHOCTU. [lo pe3ynpTaTam HMCCIIEJOBAHHBIX CKBAaXXUH OBLIO
BBISIBJICHO, YTO CEBEpO-3alajgHas 4yacTh CTPYKTYphl MMeeT HauOojiee TMOBBIIICHHYIO CTENEHb

AQHU30TPOIIHH.



ANNOTATION

The object of study is the Callovian - Oxford productive stratum of U-I horizon of L. olil
and gas accumulation zone, developed within the north-western part of Pudinskyi megaswell
(south-east of Western Siberia, the central part of the territory of the Tomsk region). The main
purpose of investigation is to clarify the nature of the influence of the main petrophysical
parameters on selected facies zone of L. field.

The deposit is administratively located in the Parabel district of the Tomsk region. The
village Parabel is the regional center which is located in 130 kilometers from the oil and gas
field, and the town Kedrovy is the closest locality, which is away to a distance of about 80 km.
The town of Kolpashevo is big nearest center, the distance to which by airway is 220 km and 570
km by waterway.

Commercial oil and gas deposits of L. field is connected with the productive sandy-
siltsone reservoirs of Jurassic deposits U-1. The U-I1 Vasyugan suite contains on 92% of oil and
gas reserves, and is divided into four productive reservoir U;*, U%, U;%, U, fragmented by clay
astillen with thickness from 1-2 meters up to 10 meters or more. Each of these layers can be
regarded as an independent layer-arch deposit.

The geological section is represented by a thick layer of clastic rocks of the Mesozoic-
Cenozoic age, lying on the surface of the Paleozoic sediments.

Ordered and unordered Lorenz plots were constructed in consequence of analysis of the
body of interest (U.*, U:%, U3, Uy*) for both sequences. Based on it, there has been assessed the
heterogeneity of reservoir.

There is can be traced relatively low coefficient of the Lorentz factor for under coal
formation (U3, U1*) in most of the wells, which tells us about low value of heterogeneity. The
increased level of anisotropy is observed in the western and north-western parts of under coal
formation.

The upper coal formation is characterized by a chaotic distribution of areas with a high
degree of heterogeneity. According to the results of the investigated wells, it revealed that the

north-western part of the structure have the most elevated degree of anisotropy



BBEJIEHUE

OObexkTOM  M3ydeHHus SBISIETCA  KeJUIOBeH-oKchopAacKas NPOAYKTUBHAs  TOJILA
ropuzonTa lO-1 JI. 308l He(Tera3oHaKOIJICH!sI, pa3BUTas B Mpe/Ieiax CEeBEpO-3anaaHon 4acTu
[Mynurckoro meraBana (roro-Boctok 3amagaHoit CuOupH, TEppUTOpHs IICHTPAJIBHOW YacTh
ToMmckoil 0051acTH), C LENbI0 BBIACHEHMS XapaKTepa BIUSHHUS OCHOBHBIX HETPO(YU3MUECKHX
IapaMeTpoB Ha BblAEJICHHbIE (DalnanbHble 30HbI JI. MecTOpoXaeHus.

[TynuHCKHMII MeraBaj, NPOCTPAHCTBEHHO TPUYPOYEH K IOT0-BOCTOYHOH, Haumboee
NPUTTOTHATON yacTu 3ananHo-CHOMPCKOTO 0calouHOro MeradacceifHa (JeBblii Oeper cpeaHero
teyeHuss p. OO6um). Merasan, sBisromuiics npononkeHueM OOb-Bactoranckoir rpsijbl,
npezcTaBisieT co00M KpyIHOe HENPABUIbHON (OPMBI MOAHSITHE, BBITSHYTOE B CEBEPO-3aIlaJHOM
HalpaBJICHUU W XapaKTEPHU3YIOUIeecs CIEAYIONIMMHU TapameTpamu: Iiomans 3520 KM,
amiuiutyzaa 260 m, okoHTypuBatomias uzoruinca - 2440 m (Konroposuy, 2002).

B  agMHMHHCTPaTMBHOM  OTHOLUIEHUM TEPPUTOPHUS  UCCIENOBaHMS HAXOAUTCA  Ha
teppuropun [lapabensckoro paifona Tomckoil obnactu B 130 kM 0T pailoHHOrO LieHTpa C.
[Tapa6enb, B 400 kM Ha ceBepo-3amaj oT r. Tomcka. brvkaluii HaceneHHBINH MyHKT - 3TO T.
Kenposslii, KOTOpEI HaxoauTcss Ha paccTosHUM 80-TH KM Ha IOTO-BOCTOK OT MECTOPOXKICHHUSI.
B coorBerctBuM ¢ HedrerasoreonornyeckuMm paiionupoanuem (HITP) teppuropun, JI.
MECTOpOKJeHHe HaxoauTcss B mpenenax [lymuHckoro HedterazoBoro paiiona (HI'P),
BXoJs1Iero B cocraB Bactoranckoil Hedrerazonocuoit odbnactu (HI'O) (Artnac «I'eonorus u
He(TEra3oHOCHOCTb ..., 2004).

HedrerazoHocHOCTh MECTOPOXKIECHUS YCTAaHOBIIEHA B OTJIOXKEHUAX KOPBI BHIBETPUBAHUS,
BEpPXHEM YacTM pa3pe3a M3BECTHSAKOB JIOIOPCKOIO KOMIUIeKca (TOpu3oHT M) u cperHe-
BEPXHCIOPCKUX OTIIOKeHHsX (ropu3oHTsl FO-11 u FO-1).

JI. paiton Havan pazpabarbiBathes ¢ 1982 romy, u Torma 3aech ObUIO JOOBITO TOPSIIKA
9,77 MHUJITAOHOB TOHH HeTH. Ha HavaJIbHOM JTafne WCCIIeI0BaHni JI.
HEPTEra30KOHJCHCATHOIO MECTOPOXKJICHHSI CUMTAlM, YTO TOPU3OHTHI MEXIY cO00M CBsI3aHBI
runpoauHamudecku. Ho mocne Gypenus Obiio mokasano, yto ypoBuu ['HK n BHK sBmisttoTcs
HENOCTOSTHHBIMU JIJIS1 Bce mtomaan. MecTopoxkieHre MpeACcTaBiseT u3 cedsi N30METPUUYECKYIO
AHTHKIIMHAIIBHYIO PAcKJIaNKy, KOTopas umeer pasmepsl 30x24 xuinomerpa, a ammumtyny — 160
METpPOB. 3aJIeKH TYT ra30KOHICHCATHBIE, KOTOPbIE HMEIOT HEPTAHYIO OTOPOUKY. [1]

IlepBbie cBenmeHust O reorpaduueckux M TeOMOP(OIOTHUECKUX  HCCIIEAOBAHHIX
tepputopun oTHOocsATca K XVII Beky, a mepBble JaHHBIE O T'E€OJOTMYECKOM CTPOCHHHM ObLIH

noytydeHsl Uik B 1947 roay xomektuBoM 3anmaaHo-CHOMPCKOTO TEOJOTHYECKOTO YITPaBICHUS



U HOCHUIM CYI'y0O pErHOHANIbHBIN xapakTep. llemeHampaBieHHBIE e HEPTETra30MOMCKOBBIE
paboThl HAYAIUCh TOJIBKO Nocie NpuHATH B 1947 rony obmmpHoit nporpammel Munreo CCCP
00 ocBoenun Heap 3anagHort Cudbupu (Hecrepos, 2000).

Ha cerogusmnuii gens B JI. 30He HedTerazoHaKOIIEHUS 10 JaHHBIM CEMCMOPa3BEAKU U
OypeHuss yCTAHOBJIEHBI 3aJIeKH, NpUypoueHHble K cooctBenHo JI. mnomuaruro  (JI.
MECTOpOXACHUE), 3anexu, npuypouennsle K  Cesepo-JI.  crpykrype  (Ceepo-JlL.
mecropoxacHue), Hmwkne-JI. crpykrype (Huwkne-JI. mectopoxknenue) u 3amanHo-JI. cTpykType
(Banmagno-JI. mectopoxaeHue). DTa TEPPUTOPHUS, COTTACHO HEPTEra3oreoJoru4eckoMy
paiioHrpoBaHuio Tepputopun Tomckol obmactu oTHOCHTCA K [lymuHCKOMYy HeTera3oHOCHOMY
paiiony (HI'P), Bxomsmemy B coctaB Bactoranckoit HedrerazonocHoi odmactu (/lanenOepr u
ap., 2006).

ITo pesynpTaTam Oypenusi, reopU3MUECKUX UCCIECTOBAHUI U OMPOOOBaHUS Pa3BEIOUHBIX
U DKCIUTyaTallHOHHBIX CKBKUH OOJIBIIMHCTBO MECTOPOXICHUH M3y4aeMOTro pailoHa COJCPKHT
3alIexkH yriieBoaopooB (YB), mpuypodeHHBIE K IUIaCTaM BaCIOTaHCKOW / HAYHAKCKOH (TOPU30HT
FO-I) u Tromenckoit (ropuzont FO-II) cBUT 10pHI.

[IpakTuecku Bce BBIABICHHBIE 3aJied YB, TMIacToBble, CBOJIOBBIC, HEPEIKO
OCIIO)KHEHHBIC  JIUTOJIOTUICCKUMHU  DKpaHaMH.  BBIABICHHBIM  MPOMYKTUBHBIA  3Tax
He(drerazonocHocTu cocrapinset ~ 180 m (benosa u ap., 1998).

[MToxpsltkoit s 3anexeit ucciaeayemoro ropusonta FO-| sSBASIOTCS TIMHUCTBIE TTOPOIBI
0a)KEHOBCKOM CBHTHI, KOTOPHIE MPEACTABISAIOT CO00I pEeruoHaIbHYIO MOKPBIIIKY IS FOPCKHUX
3asieked B mpenenax 3amagHo-CuOupckoil T1uiatr@opMbl. 3ajeraroniue Mexay IIacTaMu

TJIMHUCTBIC U YTTIUCTBIC IIPOCIION OTHOCATCA K JIOKAJIBHBIM PEIICpam.



1 RESERVOIR STATISTIC PARAMETERS

Isolation and collectors identification of reservoir properties for the Callovian-Oxford
productive strata carried by the results of the integrated interpretation of geophysical, core and
hydrodynamic investigations. Analysis of reservoir petrophysical parameters was carried out for
identification of the laws of their changes in connection with the conditions of sedimentation and
forecast areas with improved reservoir properties.

Stock data on open porosity, horizontal and vertical permeability and rock carbonate
content have been used for solving this problem by results of studying of Y.Y. Nenakhova
(Laboratory of Physics of the formation of " TomskNIPIneft ") and J.K. Romanov (Laboratory of
Physics of the formation of "Tomskneftegazgeologiya™). Classification of reservoir rocks is
given by A.A. Hanin (Hanin, 1973).

Over the whole period, starting from exploration on the oil and gas field, there is drilled
62 wells, including 25 exploration wells. Laboratory tests were carried out according to standard
procedures. There were investigated 1817 samples of rocks, represented by sandstones,

siltstones, mudstones [2].

1.1 UNDER COAL FORMATION

In general, fine sand fraction has spread distribution with medium grain size and silt
fractions, which often does not exceed 15-20 % and argillaceous cement - 13 % [2].

The zone of increased thickness of U;°, Uj*, which occupies the central part of L.
structure, characterized by a maximum content of 0.5-0.25 m fraction (10-20%). As a rule,
medium-grained material is abcent, when the effective thickness lies in 6-7 meters. Distribution
of silt material represents the opposite picture. Its maximum content has been noted on the
eastern part of the structure and the minimum - in the central and eastern parts of the investigated
area. Character of change of cement amount in the collectors is the same as the distribution of
silt material [2].

Also there is observed a definite behavior of changing in the size distribution within
formation section. There is a gradual increase in grain size in the lower section from 0.09 to 0.15
mm. This zone occupies 25-30% of the total thickness of formation. A mean grain size lie in the
range of 0.14-0.15 mm above this collector zone and only at the top of formation average grain
size is reduced to 0.12 mm. The thickness of this zone is small and is approximately 10% of the

total thickness of formation [2].
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The lower part of U,* is characterized by a sharp increase in the average values of the
coefficient of sorting material from 1.3 to 2.0, and then up the section, as its rapid decline to
1.30-1.35. This part of the formation coincides with the area of increasing the average grain size.
Collectors of overlying part of formation are well sorted, and only at the top of formation there is
a slight deterioration in the sorting of the material. Zone of improve reservoir properties
coincides with the zone of growth of the average grain size.

Analyzing the map of heterogeneity by the productive part of U,” it is visible that the
central region of the western dome fold is almost uniform in composition, as characterized by
sand content in most wells above 70%, the average-to-gross ratio comprise 0.6-0.8. In some local
areas coefficient of compartmentalization is 9.7; 8.1; 7.8. However, it is not very affected on the
value of sand content along of the small thickness. Almost one, at least - two or more collector’s
interlayer is represented formation of U;* in the western part of the western dome and the
northern part of the eastern dome [2].

In its capacity and filtration properties the western and eastern dome folds are similar to
each other. Porosity coefficient values are fluctuated at both domes, mostly in the 14-17% range.

Northern, central and southern parts of investigated area, differ by relative maximum in
porosity value of 17%. In the north-eastern and south-eastern areas it is observed a significant
decrease in porosity. The remaining part of the eastern dome fold is characterized by a
sufficiently low porosity. Statistic characteristics of different petrophysical parameters are given
in Table 1.1.

Permeability of formation rocks ranges from 6 to 248 mD with an average value of about
52 mD.



Subtype 1la Subtype 1b Type 2 Type 3
@ Vsh k SW @ Vsh k SW @ Vsh k SW @ Vsh k SW
K,r 0,15 0,50 | 3359 | 0,54 0,16 0,39 | 5155 | 0,42 0,16 0,44 | 4141 | 0,48 0,17 0,37 | 59,90 | 0,44
Koeom 3,74 10,39 7,21 12,57
Khar 0,63 0,67 0,63 0,67
SD 0,05 0,31 | 54,77 | 0,28 0,04 0,28 | 62,74 | 0,22 0,04 0,28 | 54,77 | 0,22 0,04 0,28 | 63,03 | 0,22
Cy 0,31 0,62 1,63 0,52 0,24 0,73 1,22 0,52 0,25 0,64 1,32 0,46 0,24 0,76 1,05 0,49
mode 0,19 0,18 | 75,10 | 0,31 0,21 0,06 | 177,22 | 0,25 0,18 0,25 | 44,23 | 0,35 0,20 0,14 | 92,46 | 0,26
median 0,15 0,48 5,80 0,38 0,18 0,28 | 33,33 | 0,30 0,17 0,38 | 14,04 | 0,37 0,18 0,28 | 36,10 | 0,32
Min 0,09 0,11 0,06 0,12 0,09 0,05 0,10 0,21 0,08 0,00 0,08 0,19 0,08 0,04 0,03 0,24
Max 0,20 0,91 | 122,67 | 0,99 0,21 0,86 | 177,22 | 0,83 0,21 0,93 | 240,44 | 0,96 0,21 0,96 | 181,11 | 0,96
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Subtype 4a Subtype 4b Type 5 Type 6
@ Vgh k SW @ Vsh k SW @ Vsh k SW @ Vsh k SW
K,r 0,17 0,36 | 57,83 | 0,39 0,15 0,48 | 38,30 | 0,49 0,16 0,42 | 62,44 | 0,49 0,16 0,40 | 62,81 | 0,47
Kgeom 14,34 5,08 7,74 8,87
Khar 0,68 0,41 0,41 0,44
SD 0,04 0,26 | 67,16 | 0,21 0,04 0,28 | 55,85 | 0,25 0,04 0,32 | 76,21 | 0,25 0,04 0,32 | 73,23 | 0,24
Cy 0,22 0,73 1,16 0,53 0,26 0,59 1,46 0,51 0,29 0,76 1,22 0,51 0,28 0,80 1,17 0,51
mode 0,18 0,08 | 149,21 | 0,26 0,09 0,88 0,09 0,97 0,21 0,20 | 68,41 | 0,23 0,11 0,77 0,31 0,23
median 0,18 0,29 | 31,18 | 0,30 0,15 0,53 5,40 0,42 0,17 0,34 | 2256 | 0,40 0,18 0,32 | 31,46 | 0,33
Min 0,09 0,00 0,06 0,20 0,07 0,04 0,03 0,16 0,08 0,00 0,03 0,20 0,07 0,00 0,03 0,21
Max 0,21 0,90 | 240,44 | 0,99 0,21 0,97 |184,69| 0,97 0,21 0,96 | 240,44 | 1,00 0,21 0,97 | 240,44 | 0,88

Table 1.1 — The statistical characteristics of the main petrophysical parameters of under coal formation
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Histograms of the distribution of reservoir properties, shows that collectors of U,*, U,*,
by the results of research for gas-saturated part of the formation, have porosity in the range of
10-22%, with a peak value 20%; permeability from 10 to 256 mD; most frequent clay value of
20% and the residual water saturation 30-90% with the most frequent value of 30% (Figure 1.1).
The collectors of Uy®, U,* formations are cover to the IV and V classes according to the

classification A.A. Hanin.
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Figure 1.1 — Histograms of the distribution of petrophysical parameters for U,*, U*

The maximum permeability values are located in the southwest area of research territory.
The central and south-eastern regions of under coal formation have the most degraded properties.
This area is characterized by the worst values of the indicators of petrophysical properties.

There is observable a general trend in change of the average grain size. Zones with
increased thickness correspond to an increase in the average grain size of collectors. Sorting
coefficient in the bottom of U, varies as well as in the bottom of Uy, It can be assumed that the
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bottom of the formation U, took place under conditions similar to formation U;*, namely, in the
shallow part of the sea shore By the nature of changes in these parameters.

Character of changes in size distribution and sorting of material are point at frequent
change in hydrodynamic conditions of sedimentation process. There is certain regularity in the
distribution of the effective thickness according to formation U®. The greatest thickness of
formation is recorded in the eastern part of the territory (up to 12-17 m), which are reduced in the
western and north- western direction from 5 to 10 m, with individual local areas from 10 to 14.2
m (wells: 701, 1191, 726). Increase in thickness is observed in the east central part of the
territory, and continues in an easterly direction. There are allocated separate local areas with a
thickness of less than 10 m (559 well - 6.8 m; 595 well - 3 m; 485 well - 7.2 m), and more than
10 m (662 well - 16,8 m; 615 well - 16 m; 590 well - 18 m) by the general background of
effective thickness of 10 to 15 m. Reducing of the effective thickness is due to clay alteration at
the top or at the bottom of formation.

1.2 UPPER COAL FORMATION

The U;*, U,? formations are allocated in the upper part of the horizon U-1 as the upper
coal formation. In the lithological term is volatile and out of range due to frequent replacement
of sandy siltstone by the clay formations. In this regard, on its distribution area are allocated
separate lenses and bands of sand and silt collectors, which are lithologically limited on every
side.

The distribution law is uniform and has a clearly defined mode with a slight left-sided
asymmetry. Average and median values are virtually identical. The law is typical for conditions

of sedimentation of the formation.
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Figure 1.2 — Histograms of the distribution of petrophysical parameters for U;*, U;?

Histograms of the distribution of porosity for reservoirs U}, Us® show that the largest

number of definitions of porosity lie in the range of 9-12%; permeability - 100 mD; with a peak

value of clay in the range of 75-98%, and water saturation - in the 80-100% range (Figure 1.2).

There are traced patchy uneven striping type sections in the investigated area. There is a

gradient change in porosity values in direction from the north-east (area of increased porosity

values) to the north-west, west and south-west territories (area of low porosity values). A similar

disposition has a spatial distribution of permeability.

The statistical characteristics of the main petrophysical parameters are presented in the

table 1.2.
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Subtype 1a Subtype 1b Type 2

Kar 0,14 0,56 26,73 0,56 0,13 0,63 17,97 0,64 0,13 0,63 14,23 0,59

Kgeom 2,38 1,28 1,32

Khar 0,35 0,23 0,29
SD 0,04 0,28 50,49 0,23 0,04 0,28 33,99 0,25 0,03 0,24 32,46 0,22
Cy 0,28 0,50 1,89 0,42 0,32 0,45 1,89 0,40 0,27 0,38 2,28 0,38
mode 0,19 0,85 0,13 0,93 0,08 0,91 0,08 0,92 0,10 0,82 0,22 0,80
median 0,13 0,67 0,95 0,60 0,11 0,78 0,49 0,73 0,12 0,71 0,91 0,64
Min 0,09 0,00 0,06 0,23 0,08 0,01 0,04 0,24 0,08 0,09 0,03 0,17
Max 0,21 0,91 240,38 0,97 0,21 0,93 177,17 1,00 0,20 0,96 137,85 0,96
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Type 3 Type 4
0 Vgh k SW 0 Vsh k SW
K.r 0,13 0,64 12,17 0,60 0,12 0,68 8,85 0,67
Kaeom 1,08 0,70
Knar 0,22 0,15
SD 0,04 0,25 22,95 0,27 0,04 0,24 18,95 0,25
Cy 0,30 0,40 1,89 0,45 0,31 0,35 2,14 0,37
mode 0,10 0,82 0,30 0,87 0,09 0,89 0,07 0,94
median 0,11 0,78 0,30 0,71 0,11 0,77 0,30 0,74
Min 0,07 0,13 0,03 0,08 0,08 0,17 0,04 0,20
Max 0,20 0,96 103,55 0,96 0,19 0,93 79,83 0,99

Table 1.2 — The statistical characteristics of the main petrophysical parameters of upper coal formation
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3AKVIIOYEHUE

B nmanHOll paboTe M3/I0XKEHBl pe3yibTaThl aHAlIMW3a  IeoJ0ro-reou3nuecKux
0COOEHHOCTEHN CTPOEHUS KEJUIOBEH-BOJKCKOTO KOMILIEKCA OTIIOKEHUH, MTOJIyUYUBILIEr0 pa3BUTHE
B ceBepo-3anaaHoi yactu IlynuHckoro merasana.

AHanu3 NnpoBeJieH 10 IeosIoro-reo(pu3nYeckuM JaHHbIM, MOIYYE€HHBIM 10 pe3yJibTaTaM
OypeHus pa3BelOYHBIX M SKCILTyaTallMOHHBIX CKBa)KUH, IpOoOypeHHbIX B npenenax Jl., 3anaaxo-
JI., CeBepo-JI. u Huxne-JI. ctpykTyp.

CornacHO U3J0KEHHBIM B MPEABIAYLIMX pa3AeiiaX pe3yiabTaTaM H3Y4YEHMs OTJIOKEHUH,
CJIaralolMX KeJUIOBEH-BOJDKCKUE MNPHUPOJIHBbIE pe3epByapbl JI. 30HBI HedTera3oHakoIICHUS,
MOYKHO BBIJICIIUTh CJEIYIOIME OCHOBHBIE acClEKThl MPOCTPAHCTBEHHO-BPEMEHHOIO MU3MEHEHHUs
UX JIATOJIOTO-(halaIbHBIX U TETPOYU3MIECKIX XapaKTEPUCTHUK.

XapakTepHOll OCOOCHHOCTBIO HCCIIENYEMOU MEeCUYaHO-aJIeBPUTO-TIIMHUCTON KeJTOBEH-
BOJKCKOM TOJIIM SIBJISETCS LMKIMYHOCTb CTpoeHus. I1o JaHHBIM MccieoBaHUS MaTepuajoB
reo(pU3NYECKUX UCCIEI0BAaHUN CKBAXHH MPOAHAIN3UPOBAHBI BbIAEICHHBIE 110 TUIOIAAN MJ1aCThl
MOTyTOJIbHOMN (101311, 1014) U HAJyroJIbHOU (IOll, IOlz) TOJIL. BBIIeNeHHble IUIACTEl UMEIOT
OJIM3KUI BEIIECTBEHHBIN COCTAB, HO OTJIMYAIOTCSA MO YCIOBUAM (OPMUPOBAHUS U (DaLIUsIM.

[lo mpoBeneHHBIM JUTONOTO-(pallMaTbHBIM HCCIIEIOBAaHUAM BbIJENEHO 17 suTONIOTO-
TeHETUYECKUX THUIIOB OTJIOXKEHUH, OObETUHEHHBIX B § Makpodaluii, Uii KOTOPBIX MPOBEIEHBI
nayieoreorpaguueckue PEeKOHCTPYKIMM YCIOBUHM CeIUMEHTAlul, OOYCIOBUBIINE OCHOBHBIE
3aKOHOMEPHOCTH PacCIpOCTPaHEHUs MOPO/I-KOJIIEKTOPOB.

YcTaHoBneHO, 4YTO (OPMUPOBAHKE TPYIIIT IPOUCXOUIO B OTU(AIHAIBHBIX YCIOBUIX (B
30HE IMepexoa «cCylla-Mope») M Haubojee BBICOKUMH (UIBTPALIMOHHO-EMKOCTHBIMU
CBOWCTBaAMM 00J1a1al0T OTJIIOKEHMS, MPOCTPAHCTBEHHO W TE€HETHUYECKH acCOLMUPYIOIINecs ¢
npUOPEKHO-OTMENEBBIMU (TLIIACT I014) U AeNbTOBBIMU (TJIACT I013H) banusamu.

Ha ocHoBanum usyuyenus 45 reopusndeckux pa3pe3oB CKBaKHUH BbISIBICHBI IUIOMIAHbIE
3aKOHOMEPHOCTH  U3MEHEHHs  (WIBTPAMOHHO-EMKOCTHBIX  CBOMCTB  MPOAYKTHUBHBIX
pe3epByapoB, MPOBEIEH CTaTUCTHUUECKUN aHalIMu3, a TAK)KE JJaHa OLIEHKAa HEOJHOPOIHOCTH IIO
MPEIOCTABIIEHHBIM JaHHBIM.

CnoxHbIf XapakTep H3MEHUHMBOCTH NETPOPUINYECKUX MapaMEeTPOB MPOIYKTHUBHBIX
wiactoB ropusonta FO-I JI. 30HbI HedTerazoHakomaeHus, SBISETCS MPSIMBIM CIEIACTBUEM HX
(banmanbHON HEOAHOPOAHOCTU. YacTO MEHSIOUIMECS THIPOAMHAMUYECKUE YCIOBUS HaKOIUICHUS
OCaZKOB B pa3Hble CEIUMEHTALMOHHBbIE LMKIbl OOYCIOBWJIM pa3BUTHE 30H IulacTa C

YXYALICHHBIMHA 3HAUYCHUSAMU IIOPHUCTOCTH W TMPOHULIACMOCTH, BO3paCTaArOIIMMU BBEPX II10

paspesy.
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Cratuctudeckuii aHanmu3  (QUIBTPAIIMOHHO-EMKOCTHBIX XapaKTEPUCTUK  KEJJIOBEH-
oKkc(OpACKON MPOMYKTUBHOM TOJIIH, IMO3BOJWI BBIICIUTH CTPOSHUE TOJII, BBIPAKEHHOE B
HaJIM4M€ JBYX CEAMMEHTAI[MOHHBIX IMKJIOB, OTPAKAIOUIMX OMNPEICIICHHbIC ATalbl Pa3BUTHUA
Tepputopuu. [lepBblli CETUMEHTAIIMOHHBIA UK OOBEAWHSIET MPOJAYKTUBHBIE OTIIOKEHUS
MOAYTOJBHON TOJIIN (I013H, 1014). Bropoil numki BbIpakaeTcsi B HAKOIUICHHHM OTJIOKEHHUU
HaJlyTOJIbHOM TOJIIIHN (IOll, 1012). ['panuneil MeX1y CEeIMMEHTALMOHHBIMU ITUKIIAMU SIBIISECTCS
TaK Ha3bIBa€Masi MEXYroJibHas TOJIILA (I013M), (buKcupyemMas B cpeHel 4acTH pa3pesa.

OuUIbTPALIMOHHO-EMKOCTHBIE CBOMCTBA MPOIYKTUBHBIX ITUKIUTOB MOJYTOJIBHON TOJIIU
I013H, 1014 XapaKTEPU3YIOTCS HE3HAYUTEIbHOW JIATEPaJIbHOW U BEPTUKAIBHON aHU3OTPOIHEM.
JanHas TodIIa MMEET HAWIyYllIMe XapaKTEepPUCTUKU IO IUIOLIAJHOMY paclpOCTPaHEHHUE H
XapakTepusyromnpecss 0Oojee paBHOMEPHBIM pacHpelieieHHeM CBOWCTB IO JlaTepalud U
BEPTHUKAJIU.

B ornoxeHusIx MmiaacToB HAAYrOJBHOW TOJIIH (IOll, IOlz) HaOJIIOaeTCsl KapTUHA
MTOHWKEHHOW MOPUCTOCTH M MpoHUIIaeMOCTH. COOTBETCTBEHHO, OTJIOKEHUS IJIACTOB 10}, 10,2
MOTYT OBITh OTHECEHBI K MalloNpoHHIaeMbIM. [IpocTpaHCTBEHHOE paclpeneieHre OTKPBITOU
MOPUCTOCTHU MOKA3bIBAET YXYJUICHUE €€ 3HAUYCHUN B FOr0-3alaJHON M CEBEpO- 3alaJHON 4acTsIX
TEPPUTOPUU UCCICTOBAaHUN. AHAJIOTHYHBINA XapaKkTep UMEET MPOCTPAHCTBEHHOE pacipeiesieHre
MPOHHIIAeMOCTH. J[aHHOW TOJIIIE MPHUCYIIE MATHUCTOE HEPABHOMEPHOE YEPEIOBAHUE THUITOBBIX
pa3pe30B M0 TEPPUTOPHUH UCCIETOBAHUS.

Mexay BepTUKaIbHOM U TOPU30HTAIBHOW MPOHUIAEMOCTBIO MMOPOJT HAYTOJIbHOM TOJIIN
CYIIIECTBYET KECTKask KOPPENAIMOHHAS CBS3b, YTO TMO3BOJISIET MPEIOaraTh HaU4YUE €IUHOU
TUAPOJUHAMUYECKON CUCTEMBI JIJIsI TOM YacTu pa3pesa.

JIlutonorudeckass M3MEHUYMBOCTh pA3NUYHBIX dacTedl ropuszonta HO-I, oOycrmoBiena
OCOOCHHOCTSIMU  CeMMEHTOreHe3a. lIpu cTpykTypHO-hanuaibHOM aHaiu3e, YCTAaHOBJICH
KOCOCJIOUCTBIN ~ XapaKTep HaIUIaCTOBaHHWS TPHUPOAHBIX  PE3EPBYapoOB, C PUTMHYHBIM
YepelOBaHUEM W JIMUCKPETHOM JIMH30BUHON TE€OMETpUel Tes, OOYCIIOBJICHHBINH MEPBHUYHBIM

CCAMMCHTAIIMOHHBIM HAKJIIOHOM JHA OacceiiHa CCAMMCHTAIIHU.
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