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Log Responses and Its Corresponding Geological Interpretation
of Deep Volcanic Reservoir in Songliao Basin
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Abstract: In order to study the correspondence between logging information and geological
property, we use laboratory data to calibrate logging data, and develop geological interpretation model
between petrology and 12 traditional logging concerning common volcanic rocks, as well as 8 FMI
methods. The results show that the characteristics of log response from volcanic rocks are common;
basic, intermediate and acid volcanic rocks can be distinguished by GR and density curves; resistivity
and three porosity curves have a significantly response to texture, structure and aperture. Imaging
modes of 8 kinds are summarized as following. Tuff structure shows high-resistance and highlight spot
mode. Primary stomata shows low-resistance and dark spots mode. Rhyolite structure shows yellow and
white and mid-high-resistance and sine curve mode. Breccia structure shows high resistance light block
and low resistance dark spots mode. Low angle fracture shows low resistance sine curve mode.
Sedimentary volcanic breccia structure shows yellow and orange mid-low resistance sine curve mode.
Pyroclastic solution pores show light block containing some dark spot mode. Massive structure shows
light block mode.
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Fig. 1  Classification of deep volcanic rocks in Songliao
s basin
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Table 1 Log values of different volcanic rocks

/ / /
/ / / /

/%
API Q- m (g+cem™?) (ps» ft7H)
109~133 350~2100 2.37~2.52 57.5~61.4 2.40~5.10
130~182 40~803 2.34~2.55 54.8~64.5 2.80~10. 40
126~142 41~74 2.38~2.48 60.0~68.0 0.07~0.13
80~89 42~105 2.63~2.70 56.0~73.0 9.90~12. 20
27~170 27~173 2.29~2.68 62.6~91.7 0.20~0. 38
27~42 30~100 2.69~2.75 55.3~66.6 13.60~21. 20
53~94 30~255 2.34~2.58 54.0~71.0 8.70~24. 20
125~165 305~492 2.40~2.46 58.6~60.3 4.40~5. 60
112~168 140~365 2.53~2.61 52.4~55.9 0.01~0.05
134~233 21~84 2.46~2.63 54.9~74.3 2.30~7.60
141~202 4~478 2.31~2.59 59.4~72.0 0.01~0. 22
114~196 14~146 2.42~2.59 65.2~81.6 9.70~15.70
152~239 23~64 2.46~2.59 64.2~68.9 0.04~0.07
(fv) ,1 ft=0.304 8 m, .
o 2 o
s N °
H P
s s s
o s
2.1.3
N , , N . 2.2.2
’ o N N
, (10% N N , ,
), , o o
s ° s s
, , ( , 85% ) ,
) . , . o
2.2 ( 2d.e) , N s
° s s
° p °
2.2.1 2.3 ( 2f.g)
N N . o2.3.1
N s s N N N
° N s s
s s o



42

1930

ugseq oelj3uog sy204 dpuedjoa dadp Jo sonsuaPRIRyd asuodsai oy T Bl
MYgTHHEREINY HEHEDIW H

SNWEY BWEYL EWF ZNIEUL ZNE CFL SRR Rnw

| [2n

w E R B AR S, .
T 0 T T R el E%i poeway H

_S_ _m_____s____:____:__ eeae] [0 ] fasw] [vn ] |[~9]([mes] Juv) [aoe] [u 4] [ne] [Wa] [ne]

£E

|||||||||
90cT

IIlIII;!

7 ke

;

SE 0 B e S

sch

AT 105X

hes)

=]
2

I ) LTSS

TTTT
Pl e

|

0 10w B 1 €0€ESI

TTTT
0¥

¥ T

J

5
WL
m _

B0

e ¢ \,ﬁ%}
" ashe cler

TTTT

5T B 11O 68X

17127 Yk 951 P

SJLE

e

[t

T['I"I
FFRE

CHFSHEE) B0 W% 495X ! 2, 95 D

bosc

W
m

% F
[ 2
CH M) O ¥ S L01-95X | F
f\v = 0 W T G W 801-95% '

3 E

m YA RS 06] € CT|000t—=1¢ DOE— 0| iy V| € cTjonoT=—=t 00E—0|
L R . (, y-sf) | (_wa.5) (W) T2 1dvY | 37 (L wod) | (w.g) T 1dv |7
g| WEY | mwpa | s i /9 1 aE |6 T fr 5%

___u_._‘\nw.ﬁu.vm__%:_g_._“w _,Q\J%J.\NOMmﬁ m 7 ,mﬂa/:n«ﬂv Nwm e




1931

2. 3.

2.4

2.5

2.6

o

Iz

.
.
b b o
.
2.7 ( 21)
. .
Y b o
b b N
b o
.
b (
. .
2.8 ( 2m)
b o
. .
( N N DN ,
( ) .
.
.
. .
. .

( formation

microscanner image, FMI)

FMI (5 mm),
FMI
s 8 o
3.1 : ( 3a)
; 50 % s
20%; .

1~2 mm.



1932 ( ) 42

HEEE B 1% ARE kMG
R [E/m : '} ' 3061.0 S HEI L
3061.2m,
3575.0 E. 12 ) i
LA
3575.5 TR
3061.5m,
REARHLEL
3576.0 .. .
3727.8m, WAL Bt
—_— MBS 30620 EEREES
Cesi-13F 152013
a. i IR E o LR R HE b J5 AL A BB B . VAL ZI T < e g BEL T AR () 0 9 i £ 4 S0
S 1% B 451 3 1860 B8 A
1 n 3838.000 19 2F 1IN TREARRINEEEA P T 3 JF I

1§ 3 186.5 m.
Pl fiy

EIT\II

s

)
I\' LLE "a il
F" |
). 1 1L
! " |
J3Z.lm ! #E 383848m, 31870 ¥
ﬁ- L A7 B 38390 ers il ug | ! 3

csl-13F ys1013F BRI B 1 15303#"- g
d. FTTOR 25 F e B M A LS B e MUK A7) JSE A AR T BILIE 5 BE K £ 00 R Ly Ff TR £ A TG BH O R

- vaos.o AT B &
B YL 3895.

3 198.8 m, ’
il A l

A i jfl'll

(22w e
N 3198.8m,

N il A i

b 4 b (
i ¥ '

3198.8m. F f
R il A |

e & 3896.0 AN

f
31951 m,
ek gl

S ls33
g LA R L T M R b HR H R P L

3

Fig.3 Image interpretation modes and the typical interpretation chart for imaging well logging in Songliao basin
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Fig. 4 Logging identification process of volcanic rocks
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