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Discussion on prospecting potential of shale oil in the 3™
sub-member of the Triassic Chang 7 member in
Binchang block , southwestern Ordos Basin
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Abstract: To discuss the prospecting potential of shale oil in the 3" sub-member of the Triassic Chang 7 member( Chang
7°) in Binchang block , southwestern Ordos Basin,the oil content and oil occurrence of typical rock types in Well B -1
were systematically observed and evaluated based on systematic observation and description of cores and using the results
of Rock-Eval pyrolysis, thermovaporization in different temperature ranges and organic petrological analysis in combina-
tion with scanned images of cores with white light and fluorescence. The results show that the cored interval in Chang 7°
from Well B-1 is quality source rock at early stage of major oil window. The black laminated shale and layered mudstone
are characterized by high oil content but dominance of immobile oil,and the average OSI is 45 mg/g(n =116) ,indicating
no prospecting potential for shale oil. Whereas,the gray-brown laminated , thin-bedded and massive tuff and the interbed-
ded tuffaceous (argillaceous ) siltstone are characterized by high oil content, predominance of free oil and contributions
from migrated oil. The oil mainly occurs in microfractures, intergranular pores and grain boundary fractures of detrital
minerals , and its average OSI is 200 mg/g(n =28) ,indicating good prospecting potential for shale oil. In conclusion, the

gray-brown tuff and the interbedded tuffaceous( argillaceous) siltstone on the Yishan slope in Binchang block are favora-
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ble intervals for shale oil exploration and have some shale oil prospecting potential.

Key words:oil content, Yanchang Formation,shale oil, Binchang block ,Ordos Basin
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Fig.1 The locations of structural units in Ordos Basin and

the study area

BafE A 2 KX K 7 Berp B3R (K 7' B
ARIEIRA AT AE] 10.7 m, (LTSRS S
SRR 3.5 m, K TR (K 7 B AR
IR BE IR 14, 6 m, B IR A SR 7 1 2 B Gk
12.6 m"™ 34K 7 BEFC AR 900 ~ 1 550 m™™' | p
JE R, (BEBUAR R #) H F 2T 0.50% ~0.75% ,
HNT0.70% 273 b AR B B L

2 B -1 K T BRG B A S
T 2R

2.1 RRAREmRESSTMRTTE

B — 1 I [ A At bl <o 2wl AE S0 g 3 X
BEX AR BRI A AR B — R, D R R
MM DX E R A R DU (1 77 ) 1 DU il
BRI TT,B — 1 IR T IR R LT 2 a0, ol
BUREE 1433.67 ~1451.58 m , B 17.91 m, B
O BEA ORI BT I A PR LA K O IO A 0
A AL BEE S0 A 7 b A AR A 3l 22w
DPESERL. BA MBS R 77 B

K 8 Beifi s, K 7° WBLHA = H AR ( B ARk
FU) | fe 7 R A 2 R RN F B R R B B R AR . A
I ARSCARYE B — 1 F B0 Bel 50k} A 2 G 15 I
AT RS DI D =N L ERETTF PPNV ~S 7 E KN
XTHGO B O 2 T 8 647 7, % 1 433,67 ~
1447.72 m BUOBHAIR T 7° W, Atk LU B2
RTUE R Te IR ABUZAR IR B IR BE IR
BRI (TR WA o 3, o 70 B B3
(1433.56 ~1444.11 m) DB A LSRR DA | 2R
I RAR ESUZ AR R AR EE K K BT (T i) By
WEkE, MK 7 WEEFHB(1 444.11 ~1 447.72 m)
ML A2 AR TS 2RV 5 KA (a3 200k B
AREE WA BE R BT (P 5T ) By b 25 B2 Rk . AR 4l
FRliy DU S SR R AT S SR NI I =3 N =)
FIFEFE 14.30 m, kA 2R (HUIREE KA L BE K
I (Vi) b A BT AL 3. 61 m, % 1 447.72 ~
1451.58 m UL BIH)E T4 8 B, Ak AR K K
[SREN YIS iR R = iR TR =R 1 B S I, R =)
FROE(E2) .

ARGV B -1 K 7 B By ik A
IRAFIE SRR, 7EXT OGO B O RS IR 5L Al L
S A DRSO O BRI S BRE, R A2 MLALEE i)
151 {4, X R AEAE S 20 T 8 T 3t 5 2 5B Rt
(i) 53 B, X 8 43 B BUARE 5 e T A LA A 2 55 41
B, A3 i A v LA Al A i AR I 2 i 5 B G 85
A Y b ST RIS Ml B 5 0 S8 o

2.2 BNMIRUFERSHHFE

B -1 K 7° B BEAINK 8 BEHGC B LRI A
i YRR AT 2R (3R 15181 3) o, (K 8 BUBLO Bk
PORARRRIRR , K 77 BB B R R — B R
WER, HER T Berp LHZEL AYURERE T, .

ZRALZIRTUE JRRe s 5K A8 2R
FHCREE I BE IR 5T (e J5T ) #0022 7 Hh Y
I, 1 T0C, S, , S, HI(A35% = S, x 100/TOC) .PI
(FAAEH = $,/(S, +5,)), OST G HL = S,
100/TOC) VL J T, 55 A ALK A2 S Ak S 50 9
FOAE R RRAE (B 3) , Hp K 77 BB ALZ
R ERIe s/ TOC F 54 7 0.06% ~39.89%,
IR 17.41% (n=116) ;S, 5+F 0 ~15.33 mg/g, F
K 7.45 mg/g(n=116);S, 4+F 0.05 ~198. 58 mg/g,
SE445h 87.85 mg/g(n=116) ; HI /-F 13 ~609 mg/g,
SEHH 475 me/g(n =116) 3 PI A+ F 0 ~0.25, 1K
0.09(n=116) ;08I /T 0 ~94 mg/g, F-¥ 45 mg/g



5533 2R WA SRR 2 WA s VY R A IX R = RAEAC A 7 B 3 B U I PR A SR 561

Hiy | AL GR/API 5 R/€Q-m) 509 " § § )
4 FBE /(g cm™ u/10° Th/10 A /AP
?g& E?E ﬁf/ 0 600,00 AC/(us-fr) 50130 HE/(2-em™) 280]0 / 1000 / 40/ 0 500 gy
H H
J b KPR
N | ‘,\ A ,i
<< 5 =] <\1\1\\\ i <:)“\‘
L ‘)/ s ‘E:: B
= > J = s
L1440 q C\ S < - \:5 KT B
s 2 ) )
<) | | e e
— ~ < A —
L] [2] - A
L N ’//3 = ! <
g B S j
= | 4 7 b
Lot ; ‘
/ S
1 450 / t E:1
{

K2 SRRZH AP R R B — 1 R IE KGO0 BE T it 26 5 400 5 RE 1 J0 B 45 23

Fig.2 The well logs and gamma spectrometry analysis of the cored interval of Yanchang Formation inWell B-1,southwestern Ordos Basin
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Table 1 The statistical list of basic organic geochemical parameters of the cored interval of Yanchang Formation

in Well B-1,southwestern Ordos Basin

JEB
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K7 WB/ S ERTUA SRR S KT BB/ B BRI AR K 8 BRI A D R A
JHEl 0.06 ~39.89 0.96 ~7.48 0.30 ~2.84
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STy 17.41 4.76 0.97
» J 0~15.33 1.62~19.29 0.02 ~0.51
S;/(mg-g™)
STy 7.45 8.80 0.13
» Y FEl 0.05 ~198.58 3.75 ~40.93 0.05 ~2.46
S,/ (mg+g™")
STy 87.85 24.09 0.57
S HEl 13 ~609 266 ~ 625 9 ~87
HI/(mg - g™")
] 475 486 43
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Fig.3 The composite geochemistry column of the cored interval of Yanchang Formation in

Well B-1,southwestern Ordos Basin
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Fig.4 The diagrams showing TOC vs. S, (a),T,.. vs. OSI(b) ,PI vs. OSI(c) for the cored interval of

Chang 7° in Well B-1, southwestern Ordos Basin
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Table 2 Quantification of different oil occurrences for the cored interval of Chang 7° in Well B-1,southwestern Ordos Basin

BOLURRIUE RV TR

MR OBERE BER T (VIR Wb &

glilee 21 AR Ak, L/ 4t/ i AR b L/ 4/ i
fnlt-{f ) <m:]-{i ) I &Lt-(f ) <m?-{i ) I
¥ 0.09 ~67.10 31.11 116 2.84 ~40.01 19. 64 28
HFEsh S, 0~4.61 2.33 116 0.06 ~1.78 0.90 28
e S, o 0.04 ~15.30 7.02 116 1.49 ~22.44 10. 11 28
JRy=Tii 0.04 ~19.28 9.36 116 1.55~23.76 11.01 28
AT S, 0.03 ~49.03 21.75 116 1.29 ~16.32 8.63 28

TP Sy 248 200 °C I AR A I 03 ( 2N R B AL 43 ) , LU B8 A5 MAF 5 Sy o 245 200 ~ 350 C R il ( ERONE - PB4l
53, FELAE B ASIAE 5 S,y TSy Lo ZRH SF RN .S, - 24 350 ~450 CRB RN BB ( EHE R K BRIF A5, 5 & SR mAsy) ,
HGA USRI A SR PR ST, DR IRAT s B =S, 1y + Sy o + Sy 1y o ERERAESOR T 355 AR BLR ILSCR (40

*3

BREMEMFAEE B -1 H K7 TRIOCEARRER B L RHESR

Table 3 Proportions of oil in different occurrences to total oil for the cored interval of Chang 7° in Well B-1,

southwestern Ordos Basin

R R TEIR A Ty REZZRTUE BRI TS Ry IR A BE R T (R J50) b 5
SLELE AL FEL/ % It/ % Gt AL FEL/ % Bt/ % ZaiEt
WS S, -/ T 0~12.29 7.04 116 2.11 ~9.89 4.69 28
B S, o/ B 16.36 ~55.56 25.82 116 40.28 ~62.13 51.38 28
SV S 18.51 ~66. 67 32.86 116 44.29 ~67.25 56.07 28
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Fig.5 Total oil contents vs. oil in different occurrences and TOC of typical lithologic types for the cored interval of Chang 7° in Well B-1,
southwestern Ordos Basin
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Fig.6  Photomicrographs showing the organic petrological analysis of black laminated shale and layered mudstone for

the cored interval of Chang 7° in Well B-1 ,southwestern Ordos Basin
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Fig.7 Scanning images of white light(the upper part of a and b) and fluorescence( the lower part of a and b) for the cored interval of
Chang 7’ at a depth ranging from 1 444. 11 to 1 444.53 m and from 1 444.98 to 1 445.45 m,as well as photomicrographs of plain
light(¢) and fluorescence(d) for oil-stained siltstone at a depth of 1 446.75 m from Well B-1,southwestern Ordos Basin
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