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Features and control factors of wave impedance of fluvial strata
Lin Huixi"?
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Abstract: Based on the sedimentologic theory and acoustic transit mechanism and by using logging data of wells drilled
with oilbased and water-based mud, this paper systematically analyzes features and control factors of various acoustic
impedances and actual wave impedances met in sandstone-mudstone section while logging. Logging acoustic
impedances of fluvial strata are largely influenced by drilling mud. Under the condition of using water-base mud, alter-
ation of argillaceous strata and borehole collapse can often lead to mismatch or pseudomorph in inversion of logging a-
coustic impedance. In contrast, stratigraphic actual wave impedance is mainly controlled by shale contents, and it
reaches its maximum value when the shale contents is equal to the stratigraphic maximum effective porosity. Generally,
values of wave impedance in argillaceous sandstone and sandy mudstone are relatively large, while that in mudstone is

relatively small, and that in sandstone is situated between the two.
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Fig. 1 Shale content vs. effective porosity
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Table 1  Basic data of porosity and shale content of Guantao Formation ( 1200- 1400m) in Chengdao oilfield
5 E5 T i B B FLERIE % Ve % (LB + RS E)/ %
18 7 36.5 6.6 43.1
21 15 33.0 8.4 41.4
b8 ) 31 29 34.5 8.2 42.7
21 24 32.9 6.3 39.2
22 10 31.5 8.3 39.8
11 4 35.4 5.9 41.3
12 9 33.7 8.6 42.3
13 7 34.5 8.2 42.7
14 5 35.7 7.7 43.4
I8 ) 16 20 35.9 7.8 43.7
17 25 35.2 73 42.5
18 17 33.7 7.1 40. 8
19 10 30.5 12.0 42.5
20 8 37.0 4.8 41.8
22 6 32.2 10.0 42.2
23 50 36.7 4.8 41.5
ik 102
24 8 36. 1 5.4 41.5
25 11 35.2 5.0 40.2
#Ab 12- 1 37 27 29.4 14.1 43.5
#ik 27 10 52 35.5 5.9 41.4
T 4 8 23 37.6 2.2 39.8
17~ 18 16 31.0 8.2 39.2
22~ 24 11 31.0 9.1 40.1
2k 20- 1
28~ 31 96 35.0 8.0 43.0
32~ 33 74 34.4 8.7 43.1
30 3 36.3 3.4 39.7
21k 25
35 31 36.9 4.9 41.8
19 12 34.4 4.7 39.1
Ak 17
26 9 34.4 5.6 40.0
#4k 253 18 53 36.7 4.2 40.9
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Table 2 Comparison of interval transit time and density of various lithologies ( 1200— 1400m) at oil base mud condition

= Gt ER 2 AN ZEFME/ (Vsem™ Y BEFIME/ (g2 an™?) PLFFIE/ (mes™ 'geam™?)
et 11 435 2.05 4.712
A (Fnh) 18 405 2.14 5.284
Ve A 21 380 2.32 6. 105
Wk A 19 383 2.32 6. 057

K3 KIEVEIE AT B AE VE A BN 2 B RS HE (1200~ 1400 m S BY)

Table 3 Comparison of interval transit time and density of various lithologies ( 1200— 1400m) at water- base mud condition

E= G280 )2 PRI 2P (Bsem™ Y BEREPIIME/ (gmem™ ) BB HIME/ (mes™ 'ge em™ )
ek s 11 490 1.80 3.674
WA (Erih) 18 410 2.12 5.171
VAR 21 430 2.10 4.884
Wi A 19 455 2.11 4.659
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Table 4 Comparison of reflectances of various lithologic

interfaces at water and oitbase mud conditions

E=R i) IV K KIEPR I
A b - 0.0572 -0.1692
W s s 0. 068 2 - 0.0521
WA A 0.0721 - 0.0285
W e s e 0.1249 0.1182
Ve b 2/ et 0.1288 0.141 4

Sy MR, PR R K A AE T B e A 2=
BOK, R Vs R WS . X FhZE
S SR FH R 7K S e 25 00 H 8 el H 249 o3
PRI A — R A MR ES 2 — . A EIR
FE vt EA RLA A ) SO R, AR A
WA, B EE RO A T RN
2.2 RS

FHEUKEEYE AN I TE 4T 3 75 B 3T
A7AE B 0 22 e 1 2 S i PR K R VI S0 Hb 2 (1)
LT 516 55 e o b 2 (1) Bk AR DL K AR 95 45, G A
FRKEER AT B e B e B 8k Ak LA R H
ERIELSE s B KRR 3 Ak FH X A i 3
RO B BAE PN T TH: — AR E AR, — A
BYsYE . Frigh Az, B A M2 S R L T
WA R AR . e Be it AR b S 2 thie
TASFT S . YA R AR, T SE I
RIS, B T AR AN W kAT SR
B FF 2 v S PRI L R ) | K H R 1 3
A SN, HILTE RS R ER .

[, Yo Tk S K, X T S B AP 45 R, —
FHrALAREL TS, A2 H I AT T % 2 ARG KIS
R R R IR (VI8 A 7 356 M 25 F) g 2 (1 8
oraSia), JEORE TR, NI, A BT .
SR, BRI R ML Y E A H 2 BURYE S T,
MR TREBA R I A . B _E PR &
HRRE T | S 75 Y I ZE 18 K K 3 B ol

ALY I B WA 2 BB A5 DL, A0 il
FLYPRIR AT T T H I R BB, )= 527 e
B, PSR P 8 B BORMEA A H T B g
[ b S B R 5 —F R

IIHT PR e 3 2 A TR 25 bl M B AR
DB x T g 25 T Pk s R % R K i L4
(K ECSET B2 + 0 B2, F58 Bt A Ak e
M T KR A R R SARR IR A5 B, 17K 2k
WA TR e e HARR. WL,
B I S I S B TE IS A

3 YT R BT

ISR A A RS W A H R T
s I REXT I H BRI 2 KNI . (HEESTAL A
JUBR R T — L TP, & voe AR M e 2
EAA S AR RGO R, B
Pl K, Ve Rt a BB HTIR 2, Ve a BBt /s .
XMINIRBUE T R ACa TEARRE R . (HAET
PR S T R0 G B 0P . il PR S B
Hh, WP B i A S 2= IR R



53

AR IR M2 38 B R AIE A L 428 1 R 3% 527

Ut U FH 9 28 Y8 2K 24 T 1 DU 95 43 A il A
B T 1 B BUARRAIE A2 s T8 R e I A R 1) 3
ﬁﬂjllh 15] i
VeI 0 25 A i BE T 1l A Tl o AR
TR K 7 AR AR B SR A RE . IX BN T B )
AL, DRI A S 1) 26 P8 ]l T RS R A A DG =Bl
g T RERAR . WA A B GRS R4
B, HYe i LALBR N+ K A2 Trb E .
RGP E IS LA FRIER
D+ Vit Vo= 1 (1)
AT = AT¢* @+ ATq* Vit ATwa® Via (2)
Kb QAMHER MBI, %; Vo Ve R
i, %5 Ve NP B RS &, %; AT N TARR 22,
Us/m; AT g H IR T 2, Us/my AT o 8 B BRI 22,
Ws/m; AT A HLZ SR 22, Bs/m
WIHT TR, X3 —4 ' 82, MR &
H 0B, BRALBREE ok, &5 — 2B N & K FLER
FEHR Quae, WIER Via= Viaxs Vi A = Qoo I
HREE, BRE
Duax+ Vo= 1 (3)
Q= Buu— Van (4)
W AT (L 620 bs/m, ATeHX 180 Hs/m, AT,
(1) B AR B 3R T AR 4k, X1 1200~ 400 m ¥R 5 B
AJHL AT g= 435 Bs/m, JUJ( 2) &L 5 ] AZ
Vg S O

AT = 435 Qo+ 185( Buuc— V) + 180( 1= Do)

(5)
M V> DuuT,

AT = 435V + 182(1- Vg (6)
KT AFFREB, BT Quu AT g [ HUE
ANE, (5) F(6) NI REA—HE, H AT Fl Vg2 18]

A — R
FR4E T RE(5) A1 6) IvHE 45 R, 18 AN [H
PeRE B A AR, BN RS M0 A A .
B2 it E4ER, B RS 1 A& KALBEA
40% JJe ST 25k 435 Us/ m (KR I, S s 2 48

2551 200~ 1400 m; 251 2 A KFLBRE K 20% -

VeI 224 380 Ms/m [P O, IX I it 2 LYK 249 0
2600~ 2800m! ', L L, X T4 W
fig)E UL, M H & EAELE L% Tz )2

FESLIRE R S KBS R BRI, A 2= d s

HAVE IR, BRI, R (R T D e b, 3

PEFHPTE AR . 0T B (1200~ 1 400 m) 1)
TRAHMLE, Ve WD b 5 e A I P B B oK,
WA HPUE R 2, TR A RSt .

450
-

. 400 o* ¢

& =

g > |

L K ot u®

= s ‘e, ¢ =5

- *s é =B

E,:,} 250 F ' w B —

z W # * 261
200 W A2
150 1 1 1 1

0 02 04 06 0.8 1
WA %

2 FHbE ERIN Z SRR A EXRE
Fig.2 Interval transit time vs. shale content

of argillaceous sandstone
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