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Characteristics of high gamma ray reservoir of Yanchang formation in Ordos basin
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Abstract On the basis of geological analysis and well log interpretation, the characteristics of
high gamma ray reservoir of Yanchang formation are analyzed. The results show that high
gamma ray reservoir has higher content of feldspar, thorium (Th), uranium (U) and nearly
constant content of potassium (K). The characteristics of Th and U contents are just like the
tuffs. Second, the results show that the development degree of high gamma ray reservoir
increases from Chang6 formation to Chang 4 + 5 formation, while the development of tuffs
becomes weaker. Thirdly, the well log curve characteristics of higher gamma ray, higher
acoustical slowness and lower resistivity for high gamma ray reservoir are just like the tuffs. The

three characteristics indicate that the characteristics of higher gamma ray might be caused by
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homochronous sedimentary volcano tuff ash or previous tuffs. The research results about the
four-property relationships of high gamma ray reservoir show that; (1) high gamma ray reservoir
acoustic curve and spontaneous potential curve;

can be identified by the overlap of gamma ray and spontaneous potential curves, overlap of

(2) high gamma ray reservoirs have the
preferable secondary pores with strong heterogeneity; the better the physical properties are, the
Keywords

more obvious the differential amplitude of overlap of acoustic curve and spontaneous potential

curve is; (3) the computation of differential amplitude of overlap of spontaneous potential curve

and spontaneous potential curve can reveal the characteristics of reservoir oil-bearing.
differential amplitude of overlap is obvious, the oil-bearing characteristic is better.
High gamma ray reservoir,

If the
Reservoir, Tuff, Well log curve, Four-property
relationships, Differential amplitude of overlap
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Fig. 3 Four-property relationships of high gamma ray reservoir, C45 well
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Table 2 Major elements and trace elements of tuffs, Yanchang formation

RS JE TR /m Th/107%  U/107° S JEfE HW/m  Th/1076 U/10°¢ L

K,0/%
an64 K 9! 2220.00 52.21 11.55 rockl K7 2438. 30 79. 60 4. 30 4.53
b140 K6 2168. 70 11. 90 2.62 rock2 K9 2641. 20 16. 10 2.14 5.24
b270 K77 2061. 70 58.98 15. 87 rock3 K7 2566. 60 43. 80 8.35 2.52
b269 K 62 1873.70 5.39 1.28 rock4 <9 2639. 40 17.00 3.19 5.08
gl6 K7 2233.80 41. 22 8.99 rock5 K 4+5 2511. 80 57.90 5.13 4.16
2236 <73 2678.45 36.02 7.12 rock6 K7 2689. 40 46. 50 4.59 4. 34
g236 K7 2679.05 49. 68 13.93 rock? 7 1952. 00 44. 80 5.61 4.32
h159 kK8 2159.00 53. 54 10. 15 rock8 K7 2460. 50 20. 20 3.67 3.45
127 K 8! 2566. 93 38.24 8. 45 rock10 K9 2324. 50 15. 80 3.09 3. 84
127 K 8! 2566. 93 36. 80 7.81 N33-1 K7 1744.70 51.70 10. 10 4.00
ml0 K6 2010. 70 15.11 3.11 N33-2 K7 1722. 00 22.40 6.32 3.97
n33 K 73 1744. 60 43. 40 9.14 N42-1 K7 1556. 20 47. 40 9.25 3.82
n42 K7 1557.53 6.65 11. 21 N42-2 K7 1542. 40 42.10 13. 40 4. 34
x63 K 8! 2288.50 42.48 11.28 N42-4 K7 1557. 30 34.70 13.60 4.27
x1187 K 8! 2133.00 17.77 3.35 X187-1 K8 2132. 80 24. 80 7.07 4.82
xi259 1997. 10 28.57 8. 30 X187-2 K38 2133.60 39. 30 8.29 3.6
yhpm-1 K1 XA 16. 84 3.27 ZH50 K 7 1948.30  40.40  8.60 4.23
yhpm-2 K6 BT 4 14.38 3.80 ZH30-1 K7 2024. 50 42.90  9.04 5.35
yhpm-3 K7 SIERD) 8.48 1.55 ZH80-2 K7 2034. 50 16. 80 6.10 4. 44
yhpm-4 K 7 4.57 64. 80 ZH210 K8 1704. 40 53.70 11. 60 5.38
yhpm-5 K7 4.51 63.41 ZH112 K7 1846. 30 47. 60 7.89 5.61
y22-1 K 78 2671.12 32.02 8. 10 MU9 K7 2311. 70 19. 30 8. 04 3.35
y22-2 g7 2661. 17 33.38 8.77 B270-1 K7 2061. 60 57.80 16. 10 3.4
y22-3 K 7 2671. 20 37.43 9.17 ZH33 K7 2256.70 23.60 6.31 3.34
y22-4 K 10 2874. 10 18. 69 3.21 ZH36-1 K3 1831. 20 19.50 3.18 3. 40
yuanl70 K 8! 2322.68 21.96 6.13 ZH36-2 K3 1832. 20 18. 30 5.20 3.06
yuanl72 K 8! 2296. 50 13.98 3. 46 ZH11-1 K7 926. 10 22.20 6.51 4.28
zh80 K7 2023. 80 17.79 6.65 ZH11-2 K7 927.00 23.40 9.71 3.98
ZH11-3 K7 926. 50 56. 30 16. 70 4.49
W KoO & H:2.89%~4.20% LI51 7 2269. 50 41. 20 9.15 3.28
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Fig. 5

Relationship between gamma ray and physical property parameters

in chang4+5 and chang6 formation, Chuankou oilfield



212 i BR ) PR 2% R (Chinese J. Geophys. ) 53 #

A ok R AR Al 1T R A A2 TR R A R
i E AR S B A R S R R Y SR T AR
PE R PR PPN 09 BE Al E L BT X AL )2 B B
P B AR AL CBAR AL B SR D 52 g
R P A7 B B [ DR DR A B i 42

THE R AR B T 1o A [ 4R 00 9 ] P R
FLBH AR A 5 2 L 45 45 B AR A A 00 0 D B L
— SR HAT R T O AR TR A B R 4
S /A e e BH 3 (R e ) 5 T HL B8 (R
{ELAY O AEL - BIAR 1) fRL B AR FUAEL R 255 B 28 s A 0
U L A B DX St B2 R B AR LA S
A i HL AL AR B K T2 50 PSP = Klg (Rus/
Rup) V5 AR AL AR JF JE 31 5 1 4% v 407 il
(PSP) 552 B SR B A i 4k (SPY &, R il 4 &
B N AT F B 20 i AR B 2 2 T A R 2 I
5 P 2R TR 5 K L T Al s FR A
AR AT 5 2 3 )2 5 b AR ) B R A T 22
S W SO B AR AL i 2k (PSP) 5 B B
SN AR LA it 2 (SP) 57 i J3E i A% » Al 2 A7 AE
— MR JRE 25 M A A 2 T 2 R
Wb AR AR L 75 U e b B R K JZ AR 1 2% il
LRHEAR T AT AR P 2k 2 R S R E R T
MR T %05 B T — i 2 AR 1 S Rt
7 FE R B e 5 il 1 # o TR I % = K B A B A
PER E A LA R % 2 H 2 RO AR 1
DX R REBUCRH B O RCR - A A T3l K2 0. H
T TR A S5O R T e LR/ R e PR L
{EL - o ri L 25 oty 2 72 Al A BB K 20 O HL I P fL
R BAT AL I 1) 5 AE L 5 0T F 5 A AR A
b 2B B A M TS S A AR At R AT
Xt LE.

BEXPNINE 296 G B R VEB R 20K
A5 K6 = A Y B B S A X
i AR A SRR Y B Ak B B S v A A
SRHLAE 5 SN A AR L FE B 3 [ R AT DA BR G S A
X B ORI b il = A S L B3 R A R
%5 % 14 R FTSCR

5 4%

(DFRZIWAHIER AR 2K 4+5.K 6 3
JEA AR B AR AN B A A
w5 Thrife UK 5 A A R 36 [ R AL
BRAE A7 B HE o3 A R A S e s SR al fE 5 B K A AT

PR Y16 ZR 2 TR 0B 0 s A iy 10 0 R 1) 9 MK o 4
32 1A RD 5 2 B ORI TR

(2) A% R B SR A T 10 LA 8K H A B i R
SR AR TD v A O 22 I A B R (i S 7R 3
e R REAE B [ AR LA B R AR AE SN, B SRS
IS 25 | R B 36y 2R R AE 55 U8 B A AR AR AL DO
KRS HT AT A N A AR LA B RN D il 4% & R
DA 75 5 Bt 22 [ 8K e A il 48 B A 0k L i) AP R
S0 H R X v AR A S R

(O AT BRI S8 A R AEFLBR R & 6 )2
2 P ™ L 75 B 25 (AC)- [ SR L L (SP) il %
B PRI 2 T M R i 4 1k R R B 25 KL )
P AT

(O AR AL 5 S [ 58 7 il 46 5 & 1A
i 3 22 TR PR S et R GF R AR N D A A
J2 0 T A% ol R 2 R L BT R

2 % 3L #k (References)

[1] ZEmfs S8, A L. SP/R 2 07 40 b & 0 25 it )2 3830
g5, EANUHFHA . 2006,21(5) :33~35
LiG R, Guo Q Y, Shi Y J. Research on identifying the
reservoir of high gamma in Ordos basin. World Well
Logging Technology (in Chinese), 2006,21(5):33~35

[2] MR 2. J0 2 22005 0 78 1 DC R SR B 4R v ity s
AL o E AR . 2005,3(3) 146 ~49
Hou Y T, Li G R. Application of element capture
spectroscopy logging in Changqing gas exploration. China
Petroleum Exploration (in Chinese), 2005,3(3) :46~49

(3] wam. L3, aRE. Pt mH i 2 Bom 8 & I o 6
LR FRAE B R Ay M. SR TR, 2007,18(4) . 74~79
Huang J S, An W W, Bai W H. The reservoir features and
genetic analysis of high natural gamma for member 2 of
Shanxi group in Yulin gas field of north Shanxi. Mud
Logging Engineering (in Chinese), 2007 ,18(4) :74~79

[4] BHEZ AN ZEHR VS S SRR A A EHR
BTk AR AR T4 200527 (1) : 201~203
Feng C Z, Lin W C, Liang C Y. Methods for recognizing
natural gamma sandstones in low permeability and lithologic
gas reservoirs. Journal of Jianghan Petroleum Institute (in
Chinese) , 2005,27(1):201~203

L5 AU X e X 45 TR 45 50 R 2 30 4 ot e 280 b DX e 49 12 5
R BT B S B E R (D A iR B2 . 200737
(S1):147~156
Tan C Q, Liu CY, Zhao J L, et al. Feature of high natural
gamma anomaly and its geological implication of the typical
area in Ordos basin. Science in China (Series D: Earth
Sciences) (in Chinese), 2007,37(S1):147~156

L61 Bk, £ 48 kb & <6 2 58 A0 & A, 1 7 st B
2001,20(3):272~278
Zhang X R, Wang D P. Analysis on oil and gas reservoir



14

S /NFT A SR 22 T S I A R 1 SR O T D 2 AR AL

213

7]

[8]

L9]

[10]

[11]

(12]

[13]

[14]

[15]

rocks.  World Geology (in
Chinese) , 2001, 20(3):272~278

TRFAE L RIB T, A Kl SRR 5 BAR B R B R
BT, KA THHEIF &, 1994,16(1) : 1~26

Zhang Z S, Wu B G.

characteristics of volcanic

Research status and survey on
exploration technologies of volcanic reservoir. Natural Gas
Ezxploration & Development (in Chinese) , 1994,16(1) ;1~26
FEM EBE LB Bh. o R R PR AR AR K - JE -8 K
HAEEBT LA R BT, 1997,16(3) :34~41

Wang H B, Wang P J, Chen H. A summary of the studies on
volcanic-clastic-tuff rock reservoirs of Mesozoic and Kainozoic
in eastern China. World Geology (in Chinese), 1997,16(3):
34~41

WL BRAIM L e MM AL BRSO RE AL A i R
PR T R R T 58, HUBT 2441 . 2008,82(6) : 760~767
Feng Z H, Shao H M, Tong Y. Controlling factors of
field,
Songliao basin. Acta Geologica Sinica (in Chinese), 2008,82
(6):760~767

FOEE ML EAR. Tl UK A 6 R R IR B R
LT . 2004,25(3) 1 288~290

LiJ, Wang W, Wang S X. Bedded tuff reservoir in Qingxi
oilfield. Xinjiang Petroleum Geology (in Chinese), 2004,25
(3):288~290

B ML sk BFLCARATRESE. MAIL A AL AR 5K - TR Kl
HOAT R RIR A E R, M ER Y 224, 2006,49(4) :1136~
1142
Yang H,

volcanic gas reservoir property in Qingshen gas

Zhang Y, Zou C N, et al. Volcanic rock
distribution and gas abundance regularity in Xujiaweizi faulted
depression, Chinese J.
Chinese) , 2006,49(4):1136~1142

K L R A L S 30 A 06 AR AN T B I - 7E % )2 T
RN, Al R B R . 2000,35(3) :395~400
Zhang J L, Liu Q X,

application of natural gamma spectrometry log to reservoir

Songliao  basin. Geophys. (in

Liang X W. Discussion on the

prediction. Oil Geophysical Prospecting (in Chinese), 2000,
35(3):395~400

BO&.a L.E BB RIS RE I I AR TG AR I B R
R, AR 2005,19(5) :62~64

Qian Z, Jin Q, Wang R. Application of natural gamma
spectroscopy logging in the west oil field prospecting.
Petroleum Instruments (in Chinese), 2005,19(5) :62~64
XUARAT BRI, 5 A T ) e A e S e
BAZIE. 750 £ i HL5 , 2005,26(3) :307~309

Liu D F, Shao C H, Hu Z K. Lithologic interpretation of
high-radioactivity mineral profile and its shale correction.
Xinjiang Petroleum Geology (in Chinese), 2005.26(3) :307~309
WA, JOPTRUE B I RBFFE 00 0 - i 2k i B 09 i
K. YR 504E.2007,32(2) :171~174

Feng B H. A mistake in the interpretation of gamma log
curve for the study of volcanic sedimentary rocks and related
ore deposits. Geophysical & Geochemical Exploration (in
Chinese), 2007,32(2).171~174

[16]

[17]

[18]

[19]

[20]

(21]

[22]

[23]

o A SR EZHAH =S RERATIEUA R & &R
(i3], s AR K2, 2005

Yang H. Deposition system and oil accumulation research of
Yanchang formation in Triassic, Ordos basin [Ph. D. thesis]
(in Chinese). Chengdu: Chengdu University of Technology,
2005

RN, B R ERUNGE. SPRZ WA M K K 6 A
S ARDL 43 Bt DURRZER . 2008,26(4) :610~615

Zhao J X, Lii Q, Li F J, et al. Sediment provenance analysis
of the Chang 6 oil-bearing of Yanchang formation in the South
of Ordos basin. Acta Sedimentologica Sinica (in Chinese) ,

2008,26(4):610~615

o R L L R B/ SR 2 A e = Ll B
TR PR RIS 22N 2R 2 4 A AR 2 A 2 2008, 44

(3):12~15

ZuwoZ F, Qi Y, Ge X R. Effect of late Triassic volcanic
sediment event on hydrocarbon accumulation conditions in
Ordos Basin.
Sciences) (in Chinese), 2008,44(3):12~15

B T SRR 22 3T 4 b A K 2 B K S I 2 R AE RE B
OR8], 74 %« 75 b K2 b B 2 52, 2008

Qiu X W. Characteristics and forming environments of tuffs

Journal of Lanzhou University ( Natural

in Yanchang formation in Ordos basin [ Master's thesis | (in
Chinese). Xi' an:
University, 2008

AR REE TR A B o, SRR 2 W7 A b b A R A LA T
BRATIR M TRE LR, § Y HA1.2008,28(3) :90~95

Zhao ] X, Chen H D, Fu S T. Discussion on some important

Department of Geology, Northwest

depositional event and their relationship with hydrocarbon
accumulation of Yanchang formation in south Ordos basin.
Journal of Mineralogy and Petrology (in Chinese), 2008,
28(3):90~95

A 2R AN RS, SRR 200 4 A 2 e ot AR AR kL
5 S X AL N AR 2 RS . TTAR A 4. 2007,25(4) 526~
532

Yang H, Yang Y H, Shi X H, et al. Influence of the Late
Paleozoic volcanic activity on the sandstone reservoir in the
interior of Ordos basin. Acta Sedimentologica Sinica (in
Chinese) , 2007,25(4) :526~532

AR SRDT, ERERAE LG I SRR BT 5T il AR T Y
AR A L — DA 0 il B 7S vl J2 20 0 9. s R g 2 2
&, 2004,19(4):918~923

Zhao X G, Wu H N, Wang J H, et al. Application of

information for researching the

comprehensive logging
sedimentary facies of oil/gas reservoirs in the Chang-6 oil
layer of Chuankou oil field. Progress in Geophysics (in
Chinese) , 2004,19(4):918~923

T e, R . T B AR e L 25 UK B R g7 k. b
i H4E A, 2005,200(2) :17~18

Hou Y T, Shi Z F. A method of identifying oil and water
layers through spontaneous potential difference. World Well
Logging Technology (in Chinese), 2005,20(2):17~18

R3O0

)



