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WellID  Frequency/(cycle/m) | Cycle thickness/m  Ratio Periodic ratio of Period of theoretical

theoretical orbit orbital/ka
002026 493583 1041 108 405
SK1 0.0887 112739 237 267 100
0.211 4.7393 . 1 1 s
00221 452488 1097 108 405
Nens$ 0.101 9.9009 240 267 100
02425 41237 1 1 375
00245 408163 1030 108 405
Xin342 0.098 102040 257 267 100
02525 39603 1 1 375
0.0267 374531 1063 108 405
Xin328 012 833333 236 267 100
0284 352112 1 1 375
00189 529100 10845 108 405
Rang32 0.081 123456 253 267 100
0.205 48780 1 1 375
00224 446428 1040 108 405
Qian189 0.0954 10.4821 244 267 100
0233 429184 1 1 375
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Well Fault/structur  Lithology ~ Thickness/m  TOC/% % Gas content Brittle Porosity/%  Permeability/mD  Fracture

number mi/t mineral/%

1 Lessiweak Black 1035 05230215 | 248-43630
deformation carbonaceous
shale

527741 0025171201 | 0.00053-0.004110.0008 rich

2 Lessiweak Dark grey %0 088-861337
deformation sliceous
carbonaceous
shaleinterspersed
with
carbonaceous
slistone

077-339 106-618/536 = - tich

3 Manyistrong Gray-black 39786 049414119 | 302325 | 0.0002-01300%2 074150 LAS-BOU33 | 00005-0004/00015 | are mostlyflled
structure alcareous sl

mudstone

interbedded with

argillaceous

limestone

4 LessStructural  Shale, mixed with 685 ooi3ss2ol | 20277 026448 5575 201361288 | 0.00031-0.00078/0.00051 rich

sabilty argillaceous
limestone and

argillaceous
slstone

5 LessStructural  Gray black gray k3 0431045262 206-266/229 0.58-548 3575 Lis-25 = rich
sabily shale with dark

gray argillaceous
limestone

6 Many/Strong Black 1995 060889355 | L43-281237 | 009-131/042 37-68/51 02-18051 0.0001-001/0.001 Slp fracture.
structure carbonaceous
shale

7 ManyStrong Black 105 025872355 | 32644 006197 351518435 065121 00010012 are mostly filed
structure carbonaceous
‘mudstone

Note:

P ek N s i
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Wellnumber  Geographical Tectonic Welltype  Formation Start drilling Completed Hydrocarbon

position position formation formation indication
' Nanzheng, Shaansi Between Hannan Uplit | Parameterwell | NiwtangFormation | 2150-2380 | Permian Nanhuan (Nantuo Gasshowing
and Micang Mountin Formation)
it
2 Zhenba,Shaani Souheastern marginof | Survey well Nitang Formation | 1670-1750 | Siluran Sinian (Dengying. gasshowsrong
Micang Mountain upli Formation)
3 Sheanongi, Hubei Northern wingof Survey well NiwtangFormatin | 14541852 | Siurian Sinan (Dengying No gasshow
Shennongia complex Formaton)
anicine
4 Changyang, Hubei South marginof Pusmeterwell | Nutang Formation | 26003069 | Cambrian Nanhuan (Nantuo Industeialgas ow
Huangling uplif Formation)
s Dinjun, Hubei South marginof Pumeterwell | Nuttang Formation | 17871570 | Cretaceous Nanhuan (Nantuo Idustral s ow
Province Huangling uplif Formaton)
5 Husngping, G Southwestmarginof | Survey well Nittang Formation | 1.286-1,406 Nanhusn (Nantuo Gasshowing
Xucleng uplif Formation)
7 Danihii, Guizhou Southwestmarginof | Survey well Nitang Formation | 960-L070 | Cambrian Siian (Doushantuo Gasshowing
Xucleng uplif Formation)
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Sand-scale particle content (%) Fitting curve Correlation coefficient R?

5 20 y=-2.53In(x) + 44322 0972
6 30 y=-2.58In(x) + 44365 0922
7 40 y=-2.35In(x) + 41.873 0905
8 50 y=-2.45In(x) + 41.824 0917
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matrix content (%) Fitting curve Correlation coefficient R?

9 5 0.977
10 10 0.965
11 15 0.906






OPS/images/feart-12-1433517/math_1.gif
S, =mr

(1)





OPS/images/feart-12-1433517/feart-12-1433517-g011.gif





OPS/images/feart-12-1433517/feart-12-1433517-t001.jpg
Static

Skeleton pressure/MPa

Fluid pressure/MPa

Strata temperature/°C

0 0 0 0 250
500 1225 7.30 495 37.0
1,000 2450 14.60 9.90 49.0
1,500 3675 21.90 1485 610
2000 49.00 2920 19.80 73.0
2,500 61.25 3651 2475 85.0
3,000 73.50 4381 29.69 97.0
3,500 8575 5111 34.64 109.0
4,000 98.00 5841 39.59 1210
4,500 11025 65.71 4454 1330
5,000 12250 7301 49.49 1450
5,500 13475 8031 5444 157.0
6,000 147.00 87.61 59.39 169.0
6,500 15925 9491 64.34 1810
7,000 17150 10221 69.29 1930
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Substrate type Filler content/%
1 025~0.5 / 0
2 05~10 ! 0
Grain size
3 2030 ! 0
4 3.0~40 ! 0
5 05~30 Fine sand 20
6 05~30 Fine sand 30
Sand content
7 05~30 Fine sand 40
8 05~30 Fine sand 50
9 2030 Mud matrix 5
Mud matrix content 10 2030 Mud matrix 10
1 2030 Mud matrix 15
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Grain size/mm Fitting curve Correlation coefficient R?

0.25~0.5 y=-3.93In(x) + 57.678 0.985

05~1.0 y=-40lIn(x) + 57.211 0.983

20~30 y=-263In(x) + 44.947 0.942

3.0~4.0 y=-133In(x) +32.75 0.943
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Minerals Precipitation temperature (°C)

[Min to max]
618Ovrsmow ==5%. 6180V75M0W =0%.
Sparry calcite 6 021013 ~9.610-76 21410336 -
Micritic calcite 10 321064 -10310 7.4 19210372 -
Fibrous calcite 9 18105.1 ~138t0-119 - 101510 115.9
Ankerite n ' 191036 ~124t0 -10.1 - 76510129.2

Micritic dolomite n 311059 ~10.4t0 -8.0 4721065.7 —
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Well Depth TOC (%)  Tmax (°C) HI(mg/gTOC) Ol
1 NSSX1 | 3427.70 16.64 052 3 444 535.05 1672
2 NSSX1 | 346440 17.81 0.50 326 443 548.16 1534
3 NSS-X1 | 354040 13.86 052 260 448 533.08 2015
4 NS5-X1 | 355630 1957 051 355 448 551.27 1437
5 NS5-X1 | 3587.00 874 059 212 444 412.26 27.83
6 NS5-X1 | 360055 13.64 061 335 445 407.16 1821
7 NX55 3783.69 9.83 057 283 443 347.35 2014
8 NX55 3785.43 7.46 0.59 246 446 303.25 2398
9 NX55 378579 170 034 0.90 439 11889 3778
10 NX55 3787.09 0.69 026 058 429 11897 4483
1 NX55 3787.85 074 025 052 449 14231 48.08
12 NX55 3788.89 075 027 053 437 14151 5094
13 NX55 3790.40 188 037 087 446 216.10 4253

Tips: HI, hydrogen index; OI, oxygen index.
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Type of shale lithofacies

Carbonate

Mineral content (%)

Qtz +Fs+ Py Clay

Organic matter type

Organic volume (%)

Min—Max (Average)

laminstedcay-rih crbonte mudstone (L1) s33-674
laminsted mixed mudstone (12) 264-446
laminatedcy-rih siliccous mudstone (L3) 12013
massive rglceous carbonate mudstone (14) 52395
laminsted agilaceoussiceous mudstone (L5) 730184

i s T Sl P i

‘Wlite; /S, ilive/senectise; Organic volume (V..

Mixed I/S
34-162 264-473 125148
4.8 18192
507-59.1 376487 352-381
377 351497 310376
64126 363472 AL-163

PO ol i s

o

52975 o,
s08-882 L,
615618 ,-m
Q24690 o,

537537586 1,

672-15:8(1036)
595-8.64(743)
213387313)
432713631

321-593 (414)

SRR v i e i s i o i it
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Facies belt

Architecture
element

Distributary

Channel
mouth bar

Delta front

Distal bar

Sheet-like

Shallow-
water mud

Prodelta

Algal

Marl flat

‘Typical well
logging pattern
Lithology Gravel, pebbled Coarse-fine Finesandstone | Muddy siltstone Mudstone Algal limestone Marl
sandstone, and sandstone and muddy
coarse-medium siltstone
sandstone
Lithofacies F1+F2 F2+F3+F4 F3+F4 F4. F5 F6 F7
associations
Sedimentary | Massivebedding, | Massivebedding | Massive bedding, | Wavybedding, | Massive bedding, | Algal-laminated Horizontal
structure parallel bedding, | and low-angle wavy bedding, horizontal horizontal bedding and
and scour and cross-bedding | and bioturbation | bedding, and bedding, and deformation
filling. structure bioturbation bioturbation
structure structure
Sedimentary Positive, Negative Negative Negative, Homogeneous E =
rhythm homogencous homogeneous
‘Thickness (m) 20-50 2.0-50 0.5-2.0 0.2-0.5 » 0.5-5.0 0.2-0.5
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Sample AC (us/m) CAL (cm) CNL (%) DEN GR (API)  RT (Qem) RXO

no. (g/cm® (Qem)

0 65559 9.169 11572 2.664 103.105 54534 50.788 Typel Strong
compaction
facies

1 66381 9.820 13.498 2.604 124422 39383 36643 Typel Strong
compaction
facies

2 67.803 10.021 16844 2565 127910 30,057 27.748 Type V Medium
compaction
and
cementation
facies

3 67.629 9.849 24.650 2.541 120.058 23.508 21.481 Type 111 Chlorite-
coating and
intergranular
pore facies

4 67.205 9.708 25.402 2543 111427 24251 22053 Type IV Weak
dissolution
and
intragranular
pore facies

9,806 67.778 9.493 14.675 2396 82.379 20.178 21717 Type Il Strong
cementation
facies

9,807 67.780 9.149 14.675 2307 80.447 20.195 21.698 Type I Strong
cementation
facies

9,808 67.809 7.805 14,583 2256 78224 20261 21729 Type Il Chlorite-
coatingand
intergranular
pore facies

9,809 67.780 6.788 14.824 2.238 79.169 20.390 21.849 Type 111 Chlorite-
coating and
intergranular
pore facies

9,810 67.787 6.310 14.751 2.246 82.098 20.397 21.918 Type 111 Chlorite-
coating and
intergranular
pore facies
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Diagenetic
intensity

Compaction

Cl

Particle
contact
relationship

Cementation

Ree (%)

Cementation
type

Ry (%)

Dissolution

Pore type

Strong 70 225 Linear and 70 Basal and porous 260 Intragranular
concavo-convex cementation dissolution pores

contact Interparticle
dissolution pores

Mold pores
Medium 30-70 15-25 Point-line 30-70 Contact 30-60 Small-diameter
contact cementation dissolution pores
Weak <30 <15 Point contact <30 Mosaic <30 Scattered

cementation

dissolution pores
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Diagenetic facies edimentary Thin-section characteristic (%) Well-logging response
micro-facies

R,

) Ry(A) Pyl

GR(API) AC(us/m) RT (Qsm) DEN (g/cm)

1| sngecompacion Mbandss Ststoneand o [ o o | o e s i
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i e
Chorte-costiogand | NMicafSDCand | i sandsonsand gy | geo | e | | exe | an e Z e
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faces
IV Weakdissolutionand  Middle of SDC and. ‘Fine sandstone and 2 o ) 2 | B F—1 Fo sy =
intragranular pore topof MB siltstone.
facs
V| Medmoonpuion | Topadbotomof | acomdionend | 52 g | pen | s omm | osem g A
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No.

Lithofacies

Formation mech:

al environmen

1 Volcanic Lava Magma effusion Volcanic crater

2 Volcanic Breccia Volcanic debris flow Near volcanic crater

3 Medium- to Coarse-grained Tuff Medium to coarse volcanic density flow Volcanic slope

4 Massive Fine-grained Tuff Fine volcanic ash density flow Semi-deep lake to deep lake
5 Laminated Fine-grained Tuff Fine volcanic ash buoyant flow Semi-deep lake to deep lake
6 Massive Tuffaceous Mudstone/Sedimentary Tuff Fine volcanic ash density flow, mud gravity flow Lake

7 Imbricated Conglomerate Debris flow Fan delta

8 Massive (Tuffaceous) Sandstone Rapid deposition; sandy debris flow Fan delta front, shallow lake, semi-deep lake
9 Massive Mudstone Deep-water deposition Deep lake
10 Normal Graded (Tuffaccous) Sandstone Sandy turbidity flow, Ta segment; density flow Semi-decp lake
1 Parallel-Laminated (Tuffaceous) Sandstone Sandy turbidity flow, Tb segment Semi-deep lake
12 Cross-Laminated (Tuffaceous) Sandstone Sandy turbidity flow, Tc segment Semi-deep lake
13 Deformed Sand-Mudstone Slumping Semi-deep lake
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Wells  Clay Felsic minerals Carbonate  Zeolite Clay mineral (%) Smectite

mineral (%) minerals minerals (VA]
(%) (V4] (%)

Total Cal Anl Sme Il C/s E/S
101-B 325473 | s101 4 31 4 45 5 9 4 3 93 38
101-D 325552 | S101 4 35 4 45 4 7 4 2 94 34
101-F 325644 | S101 2 40 4 37 9 7 3 4 93 41
101-G 325766 | S101 3 32 4 I 10 8 4 ) 94 38
101-H 325830 | S101 5 38 0 45 4 8 7 2 91 38
1011 325967 | S101 4 4 4 40 2 9 3 5 92 9
101-K 326106 | S101 4 34 4 48 3 7 3 2 95 45
101-M 326217 | S101 2 33 4 40 13 8 4 4 92 41
101-0 326302 | S101 4 35 4 39 1 7 2 5 93 38

Abbirevintion: O aiscte K.F K ililssa: B aliplocksss: Oal Callehe: Anl Analcinsd: Stib, Smsctiie: TI1; Tike: CJ5: Mikced laves Chlerio/Siincets.
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Sample D Wells Depth (m) Elemental composition (wt%) Mineral

TO, S0, AL

s sion wns | nao | oo | oo o0 | seow | 2005 | oo | oo | oo | ;s | 19 | Amkime
s sion wns | e | oow | ool | om: | oo | sas | mow | ooM | ow | oo | o | 208 | Awime
oA s onss | nae | oo | oms | o | ooy | wsie | mass | om0 | oow | oo | me | e | Awkime
oA sion onss | s | oo | oms | o7 | ome | s | mas | ooes | oow | ows | mss0 | 27 | Awame
oL s meo | | oo | omn | oo | owo | syt | mios | oom | oow | om0 | s | 20 | Awkime
o s nes0 | ey | oow oo | oms | oms | saw | mas | o | oms | oon | e | 205 | Awime
o1 ston netao | s | owo | oms | ooos | oo | sem | mas | ois | oow | owo | sisst | 206 | Amime
101-L s101 3261.40 10463 | 0.001 0030 0.000 0.000 58763 22842 0077 0.008 0.000 92184 218 Analcime.
101-L s101 326140 10623 | 0012 0.000 0034 0014 58533 23248 0155 0.002 0.000 92621 214 Analcime
o sion 20140 o | oo oms | oo | owo | sw  mam o | oow | oo | s | s | Amme
o sion 20140 os2 | oo oo | oon | owo | s msu o oms | oow | oo | saass | 23| Amame
A | Sewc | dem | wes | oow | oow | oo | oon | s | s | oo | omwo | oo | 0% | 227 | Amkime
WA | sew | 2w weso | oo | oon | oo | ools | s | 25 | oo | oo | oo | oiss0 | 238 | Akime
WA | S e ws | oo | oo | oo | oon | saM | nes | oon | oan | oos | 91s0s | 226 | Awime
o s nes0 | s | oo ey | oms | omw | eon | s | oon | o0 | oou | e me | Abic
o1 sion metao | e | oms | o | oom | omws | eesie | ;s | oiss | oo | owo | werss | m | Abie
101-L s101 3261.40 11.946 | 0014 0054 0049 0036 68.939 19.984 0094 0.000 0023 | 101139 99.48 Albite.
6F $6 342150 11875 | 0.008 0.080 0066 0004 69.873 19.595. 0.006 0.000 0.000 101507 99.26 Albite.
o M ws | ones | oo | ooy | o | oos | ess | 1o | oo | 0w | oot | oz | w1 | Abie
o M s oo | oon | oo | mess | s | awr | seo | ose | omws | oms | o | - | sphene

oF s6 302150 0058 ool | oon | 2sss | 3L | slea | 5292 oS0 0000 0000 97.07 = Sphene
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Wellname = Formation = Depth

Sample ID | Lithology Fltype Thaq(°’C) Tmaq(°C) Sal (wt%)]

s101 Pyjj 304358 SI0IFI-A Anl Pr 85.1 -08 140
101 Pjj 325507 SI01FI-C Anl Pr 818 -13 224
s101 Pjj 326140 SI01FI-L Anl Pr 80.2 -12 207
s101 Pjj 326140 SI01FI-L Anl Pr 823 -12 207
s101 Pjj 326140 SI01FI-L Anl Pr 83.0 -10 174
s101 Pyjj 326140 SI01FI-L Anl Pr 819 -11 191
s101 Pyjj 3261.40 SI01FI-L Anl Pr 80.5 -13 207
s101 Pjj 326140 SI01FI-L Anl Pr 785 -10 174
s101 Pjj 326252 SI0IFI-N Anl Pr 823 -09 157
s101 Pjj 326252 SIOIFI-N Anl Pr 83.4 -08 140

Th aq, homogenization temperatures of aqueous inclusions; Tm ag ice melting temperatures of the aqueous inclusions; Sal (wi%), salinity computed from NaCI-H,, system; Pr, primary; Anl,
analcime.
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