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Abstract: Under the condition of simulated formation temperature and pressure the compression and shear wave velocity of
the tuffaceous conglomerates and rock-fragment sandstones of the reservoirs in KIt Kln group of Cretaceous system in Tanan
were measured. The effects of lithology mineral content cementation type and particle contact mode density porosity

shale content and water saturation on the acoustic velocity of the tuffaceous pyroclastic rock were studied. Within the obser—
vation limits some rules are found: (DThe acoustic velocity of the fine tuffaceous conglomerates is remarkably greater than
that of the tuffaceous rock-fragment sandstones with good physical property. 2The acoustic velocity increases with fragment
content increasing and decreases with quartz and feldspar content increasing. (3)In the same porosity the velocity of porous
cementation and lineal contact rock is the biggest the velocity of basal cementation and matrix-suppot—point contact rock is
the smallest and the compression velocity is more sensitive to the cementation type and particle contact mode than shear wave
velocity. @The acoustic velocity increases with density increasing and the velocity of tuffaceous rock-fragment sandstones
keeps a good relation with density in form of power function. The acoustic velocity decreases with porosity and shale content
increasing the velocity of the tuffaceous rock-fragment sandstones keeps a good relation with porosity and shale content in

form of negative linear function but effect of shale ( be made of tuffaceous) content is only 5-10 times as small as that of the
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porosity hence can be neglected. (5)With porosity increasing compression wave velocity is relatively sensitive to fluid alter—
nation and the range in which velocity varies keeps positive correlation with porosity.
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Fig.1 Sketch map of measurement system for acoustic parameters of core samples
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Fig.2 Compressional and shear wave velocities versus mineral concentration

?71994-2015 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



e T2 ( ) 2012 6
16
3.2
o 3
Schén ° o
(<10%) . -
(=60%) o o
- m ':%f 3 - v ] v
- B ! B B a2 v — Fa oo b o
.y o "ol gt " v iy AR i A v
LT o v LY o v
L & ™ £
iR Rt oh T IP & " PN, .,
3 N N
Fig.3 Variation of compressional and shear wave velocities with porosity
on cementation type and particle contact mode
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3.4 N
) 7416 A ( R
Han.Nur. Al <Klimentos -
an- Nur. Alberto . Klimentos ~0.89=-0.85) .
° ' A 1/5 ~1/10
’ o Han
75 ( )
1/3
;
Han ’ v=a+bg
+eVy(V, ) N
- 3.
3 .
Table 3 Relation of compressional and shear 35
wave velocities porisity and clay content )
Biot " Gassmann '
v,=5.12-6.98¢-0. 4V, R=-0.86
v,=3.33-4.91¢-0. 82V, R=-0.87 (
v,=5.45-6.12¢-0.5V,, R=-0.87 BA Y s
v,=3.28-5.7¢-0.75V,, R=-0.89
v, =5.46-7. 18¢-0. 65V, R=-0.90 A °
v,=3.31-5. 1¢-0. 83V, R=-0.88
300 - . . 0 B o
I . . 2 ﬁéﬁﬁ‘-&; 5’0
& . ’ £ < -100 ® o0 5° o
€ e ¥ 2 ’
fd - % & =
= ‘. 8 = 200
. el : J00 - L d
10 15 20 25 0 10 20 J0
FLERAE @ /% FLERXEE @ /%
5 N
Fig.5 Difference in compressional wave and shear wave velocities between
brine-bearing and oil-bearing one versus porosity
AY ) 6% o

0 ~120 m/s

o

0 ~300 m/s (



e 74 o

) 2012 6

Biot Gassmann

Wang  Nur

( =60%)

o

(<10%)

v,=5.3 km/s

o

1/5~1/10

6% -

2009 33(3):31-

10

11

12

35.
WU Ying CHEN Jundiang ZHANG Ying. Relation—
ships between different types of structural zones and hy—
drocarbons in Hailaer-Tamisag Basin J . Journal of
Daqing Petroleum Institute 2009 33(3) :31-35.
WYLLIE M RJ GREGORY AR GARDNER L W. E-
lastic wave velocities in heterogeneous and porous media
J . Geophysics 1956 21:41-0.
SCHON J H. Physical properties of rock: fundamentals
and principles of petrophysics J . Ultrasonic 1996
(26) :311-317.
SIMMONS G. Velocity of compressional waves in various
minerals at pressure to 10 kbars ] .J Geophys 1964
69(6) : 1117-121.
GARDNER G HF GARDNER L W GREGORY A R.
Formation velocity and density-the diagnostic basics for
stratigraphic traps J . Geophysics 1974 39( 6): 770-
780.
J. 2005 20( 4) :905-910.
MA Zhong-gao XIE Ji-gao. Relationship among com-
pressional wave shear wave velocities and density of
rocks J . Progress in Geophysics (in Chinese) 2005
20( 4) : 905-910.
HAN De-hua. Effects of porosity and clay content on a—
coustic properties of sandstones and unconsolidated sedi—
ments D . California: Dept of Geophysics Stanford Uni—
versity 1987.
HAN De-hua NUR A MORGAN D. Effects of porosity
and clay content on wave velocities in sandstones J . Ge—
ophysics 1986 51( 11) :2093-2107.
NUR A. Critical porosity and the seismic velocity in rocks
J . EOS Trans Am Geophys Union 1992 73(1):43-
66.
KHATCHIKIAN A. Log evaluation of oil-Bearing igne—
ous rocks C // Society of Professional Well Log Ana-
lysts. Transactions of the SPWLA 23rd Annual Logging
Symposium July 6-9 1982 Corpus Christi Bayfront Pla—
za Corpus Christi Texas. Houston: SPWLA 1982 Pa-
per AA 35pp.
KLIMENTOS T. The effects of porosity-permeability—
clay content on the velocity of compressional waves J .
Geophysics 1991 56( 12) : 1930-1939.
J. : 2001 37
(3) :379-384.
SHI Ge YANG Dong-quan. The regression analysis

study on velocity and porisity and clay content of rocks



36 3 * 75
J . Universitatis Pekinensis ( Acta Scientiarum Natu— 2008.
ralium) 2001 37(3) :379-384. WANG Bing—hang. Seismic rock physics and its applied
13 research D . Chengdu: College of Information Engi—
D . : 2002. neering Chengdu University of Science and Technology
GAN Li-deng. 4D seismic and it's application to the mo— 2008.
nitoring of water flooding reservoir D . Beijing: School 17  BIOT M A. Theory of propagation of elastic waves in a
of Energy Resources China University of Geosciences fluid saturated porous solid [: low frequency range
2002. and [I: higherHrequency range J . Journal of the A-

14 . coustical Society of America 1956 28:168-196.

J . 2006 29( 3) : 183-186. 18 GASSMANN F. Elastic waves through a packing of
MA Zhong-gao WU Xiang-yang. Effects of effective spheres J . Geophysics 1951 16:673-685.

pressure on wave velocities on rocks J . Progress in 19 MACKO G JIZBAD D. Estimating grain-scale fluid
Exploration Geophsics 2006 29( 3) : 183-186. effects on velocity dispersion in rock J . Geophysics

15 MAVKO G MUKERJIT DVORKIN J. The rock phys— 1991 56:1940-1949.

ics handbook: tools for seismic analysis in porous media 20  DVORKIN J] MAVKO G NUR A. Squirt flow in fully
M . Cambridge: Cambridge University Press 1998: saturated rocks J . Geophysics 1995 60:97-107.
208-210. ( )
16 D .
( 68 ) filtering J . Geophysics 2002 67(2) : 657-663.

2 GASSMANN F. Uber die Elastizitiit poroser Medien J . 10 WANG Y H. Quantifying the effectiveness of stabilized
Veirteljahrsschrift der Naturforschenden Gesellschaft in inverse () filtering ] . Geophysics 2003 68( 1) :337-
Ziirich 1951 96( 2) : 1-23. 345.

3 BATZLE M L. HAN D HOFMANN R. Fluid mobility 11 WANG Y H. Inverse Q filter for seismic resolution en—
and frequency-dependent seismic velocity—irect measure— hancement J . Geophysics 2006 71( 3) : V51-60.
ments J . Geophysics 2006 71(6): NI-NO. 12 CHEN S Q WANG Y H. Inverse Q filtering in 3D P-P

4 and P-SV seismic data: a case study from Sichuan Ba-

J . sin China C/OL . 70th EAGE Conference & Exhibi-
2008 32( 1) :5-1. tion In session " Attenuation / Velocity Model Build-
LI Zeng<xue HAN Meidian WEI Jiu<chuan et al. A- ing". 2008. PI71 2003-06-11 http: //www.
nalysis of high—resolution sequence stratigraphy and coal earthdoc. org/detail. php? pubid=10116.
accumulation law of upper Paleozoic earthen in Ordos Ba— 13 TONN R. The determination of the seismic quality factor
sin J . Journal of China University of Petroleum ( Edi- Q from VSP data: a comparison of different computation—
tion of Natural Science) 2008 32( 1) :5-11. al methods ] . Geophys Prosp 1991 39(3) :1-28.

5 HALE D. An inverse Qilter R/OL . SEP Report 14 CLAERBOUT J F. Fundamentals of geophysical data
1981 26: 231-243 19811026 . http: / /sepwww. stan— processing M . New York: McGraw-Hill Book Co
ford. edu/theses/sep26/26_22_abs. himl. 1976.

6 BICKEL SH NATARAJAN R R. Plane-wave Q decon- 15  KOLSKY H. The propagation of stress pulses in viscoe—
volution J . Geophysics 1985 50(9) : 1426-1439. lastic solids J . Phil Mag 1956 8(1) :673-710.

7  HARGREAVES N D CALVERT A J. Inverse Q filtering 16 KJARTANSSON E. Constanat () wave propagation and
by Fourier transform J . Geophysics 1991 56(4): attenuation J . J Geophys Res 1979 84(2):4737-
519-527. 4748.

8 BANO M. Q-phase compensation of seismic records in 17 WANG Y GUO J. Modified Kolsky model for seismic
the frequency domain J . Bull Seis Soc Am 1996 86 attenuation and dispersion J . Journal of Geophysics
(4):1179-1186. and Engineering 2004 1(2):187-96.

9  WANG Y H. A stable and efficient approach of inverse Q ( )



