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Tab. 2 Corresponding relation between volcanic cycdes and lithofacies
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( ) tion in Xujiaweizi Depression, Songliao Basin
( 1%
D 85 1~2
« 2 ) 90 3-4
15 2~3
1 90 1~3
7 (3857 ~4233 m) 80 3-4
, 3 . 20 1~2
14 ~75 API, 33A PI, : 52
(G )
171000 Do
45 ~ 194 API, 118
[19 Dl” ‘“ Dl)?
API, s o)
’ | DI (0~204.2 m)
72 ~234 API, 146 A PI, 3
( ,2010). 1 (3223 ’ | '
~3672 m) : 3 , ’
66 ~170 AP, ’ ,
104 AP , '
.GR .DEN . '
DT ' '
19~ 156 API, ,
54 API, |
/ )

22~285 API,

® DI . D1 “ . 2007.



125

HWERRE | o [l , o[ e J. B i
Z[ %4 B 0-300 (M;) ] %rﬁﬂfr ME])LD oW FRAE Rk JEBE (m) | 8 SRS Y2
v~ —: b | DU R B IERASE: T
=—r—r | ARMEEANE, BIAT | so300 | U270
RRNR = | B R R R LU S 50 m
=
- r T T KEWRH L REDE, %
.0 r R RARGE IR, TR
AL 2Ll AT
— = % | SEYEXTH:
R w|om 100-420 |3152~3387m
r r r 1 - RE1H:
B N R H 3267~3474m
P05~ r r IRG2H:
H # - or - 3450~3 633 m
r r r
F o o o |
T T W | VBRRMRERE A E, Kb ey
o | REXRE, RERE DR 10-100 ;ﬁ%";ffgugm
— | HiFHRECE
— T4c_
¥ 4
PRI A 32, ThiR21t:
i | RERAEL TR - T 3717-4257m
- | DAY i ST 80-540 | TRIRAZIE:
SRS 3592-3919m
= R8I
36143921 m
i
N "
7
Fis
# 41
117 4
B = < =
Rt e | BRHIRAOR AR W HO- 1
m | SUREERE R, FBRH 50-220 i% 8‘742~14 zo;;m
o= - — | = RIR21- :
5 2 X = | e 4025~4239m
F o or 14158
oo T | it kg mene % i 20180 | 3887~4 128 m
rooror g| M| ma s A HiR2133:
r r r ) 4266~4 322 m T.
XX XY v V| % rrr P 2 \V] AR A LR
oAl [ ] R ZRIR ZRIR lERE O[],
FmRE A m%% FamRE b P s
, 2007.2008. 2009; . 2007; . 2007; . 2010
. 2006; , 2010
1
Fig. 1 Division of volcanic cycles of the Yingcheng Formation in Xujiaweizi Depression Songliao Basin



126 35
HWERY s - Hi5E
Sna e e | B A B | mEEL | g
SRR em | B KRR () i 1070 T,
EEE ENECRULTNG )
r r r
= r r r
T T ' . N 140-190
————= | = UREBHAZRE AT, RZXR WEFILATAR
i | | mam om) mR, xRS 194 — 5 2111 —
roror 1| T | EO R AR LR D Ry e
B L T WIT204L. H it
r r r 7"64-941,
. " - 1104 ; : :
’F =~ /A\ ~
~ e | MERMRGUR MkE (WA i)
~ g | RIRECEHE, TR KB 40-50
/:\ — | PekILTRE A
I = T,
L
» FFLANAE
- Z G- mHAR
# ZEAF g
i BERIRURE TR BRI FHIZKS6- 111
¥ 7 % HRRECE S, T A SR 92-640 | AR 08 X B
o) M FZK304L. KW
B o FRIBZK6001 7L
a JLA T EFZKA
zﬁﬂ 103l LATWHE
il $64-97,
B
| BRI NE, HIHBEE | 150450 | bon
- S T Khmpe,
ES @ RETRELSE -
% 1l — I
b =/ LATER
1 WL 64-44Ls 64-9
; B WE | DASRSS R LA A ELIR BT M kA A il
B | RAOREERERE, TEKUGR | 30-100
| Mok
E| W | mewein xR MM RS L& ATELIRARD 341
b Vi ™ 30-40 | 3437l EHHEN
| B A T ) T,
2 ( D
Fig.2 Division of volcanic cycles of the Yingcheng Formation in Southeast Rise, Songliao Basin
(481.75~637.47 m) ) ,
)— ( )— ( ;
. ).
D1 (0~205.3 m) )
( ) )

)—



127

2007.

63-72

’

. 1980.

U-Pb

)—

’

), 37(3): 525-530

. 1999.

, 18(6): 1528

’ .

2007.

)—

. 2007.

), 37(6): 1183-1191

)

), 37(6): 1110-1113

’ ’

. 2010.

’ ’

,26(D):

. 216-219

.12004.

, (4): 1222
. s s . 2007.
» 26(3):239-245
. . 1982. . : . 10-13
’ s s . . 2010.

,26(1): 3346
s , s , , .2003.
: . ( ), 33
(4):317-325
. s s , s s . 2006.

( )s 36(5); 805-812

. . . 1989.

(6): 1-60
. 1996. —
. , 17(3-4): 8593
, s s . . 1991.
, 10-11
s . s , s s . 2008.
SHRIMP
,32(D): 1520
. 2009.
, 25(1): 39-54
. s s s s . 2007.
SHRIMP .
, 81(9): 1248-1258
Ding Rixin, Shu Ping, Ji Xue-yan, Qu Yanming, Cheng Ri-hui &
Zhang Bin. 2007. SHRIMP Zircon U-Pb age and geological
meaning of reservoir volcanic rocks in Qingshen Gas Field of the
Songliao Basin, NE China. Journal of Jilin University ( Earth
Science Edition), 37(3): 525-530
Feng Zhr giang, Jia Cheng-zao, Xie Xi nong, Zhang Shun, Feng Zi-hui
& Cross T A. 2010. Tectonostratigraphic units and stratigraphic
sequences of the nonmarine Songliao Basin, Northeast China.
Basin Research, 22(1); 79-95
Huang Qing-hua, Tan Wei & Yang Hut chen. 1999. Stratigraphic
succession and chronosrata of Creataceous in Songliao Basin.
Petroleum Geology &Oilfield Development in Daging, 18(6).
1528
Huang Yu-long, Wang Pujun, M en Guang-tian & Tang Huafeng.
2007. Division of volcanic cycles and stages of the Yingcheng
Formation of the Songliao Basin: take the crss sections at the
margin and theboring holes as examples. Journal of Jilin Uni-
versity ( Earth Science Edition), 37(6): 1183-1191
Jia Jun-tao, Wang Pu-jun, Shao Rui Cheng Rihui Zhang Bin, Hou
Jing-tao, Li Jin-long & Bian Wei-hua. 2007. Stratigraphical se-
quence and regional correlation of Yingcheng Fomation in the
southeast of Songliao Basin. Journal of Jilin University( Earth
Science Edition), 37(6). 1110-1113
Jiang Chuan-jin, Chen Shu-min, Chu Lt jing, Zhang Guang-Yin & Ju
Lin-bo. 2010. A new understanding about the volcanic distribu-
tion characteristics and eruption mechanism of Yingcheng For

mation in Xujiaweizi fault depression, A.cta Petrologica,Sinica,



128

35

26(1): 63-72

Jackson J A. 1997. Glossary of geology(fourth edition). Alexandnia:
American Geological Institute. 1-769

Li Shi & Wang Tong. 1980. Volcanic rocks. Beijing: Geological Pub-
lishing House. 216-219

Ren Yan guang, Zhu De-feng, Wan Chuan-biao Feng Zi-hui, Li Jing-
kun & Wang Cheng. 2004. Geological characteristics of deep
layers in northern part of Songliao Basin and orientation for nat-
ural gas exploration. China Petroleum Exp loration, (4);12-22

Shu Ping, Ding Ri-xin, Ji Xue-yan & Qu Yanming. 2007. SHRIMP
ziron geochronology of reservoir volcanic rocks in the Qingshen
Gas Field, Songliao Basin. 4 cta Petrologica et Mineralogica, 26
(3):239-245

Wang De-zi & Zhou Xin min. 1982. Petrology of volcanic rock. Bei-
jing:Science Press. 10-13

Wang Pu-jun, Chen Shu-min, Li Wu-zhi Chen Hamlin & Lang
Yuan-giang. 2010. Chronology, petrology and geochemistry of
the Cretaceous cryto-explosive breccia-bearing volcanic rcks:
implications for volcanic reservoir and tectonics of the Songliao
Basin, NE China. Acta Petrologica Sinica, 26(1); 33-46

Wang Pu-jun, Chi Yuanlin, Liu Wan-zhu, Cheng Ri-hui Shan Xuan-
long & Ren Yan-guang. 2003. Volcanic facies of the Songliao
Basin; classification, characteristics and reservoir significance.
Journal of Jilin University ( Earth Science Edition), 33(4).
317-325

Wang Pu-jun, Liu Wan-zhu, Wang Shuxue & Song Wei-hai. 2002. 40
Ar/ 3%Arand K/ A r dating on the volcanic rocks in the Songliao
Basin, NE China: constraints on stratigraphy and basin dynam-
ics. International Journal of Earth Sciences, 91(2); 331-340

Wang Pu-jun, Wu Heyong, Pang Yamr ming, Men Guang-tian, Ren
Yamr guang, Liu Wamrzhu & Bian Wet hua. 2006. Volcanic facies

of the Songliao Basin: sequence model and the quantitative rela-

tionship between porosity and pemm eability of the volcanic reser-
voir. Journal of Jilin University (Earth Science Edition), 36
(5): 805812

Wang Zhong-jie, Xie Jia-ying, Yin Jia-heng, Huang Guang-zhao, Xie
Fanggui Wang Zhamryu, Yang Qinfang, Wang M ei-xing: Chen
Rui-nian, Ruan Hong-hong & Qiu Yong-quan. 1989. Volcanic
cycles, structures, rock series and magma evolution for the Zhe-
jiang-Fujian-Jiangxi Mesozoic Volcanic Terrane. Bull Nanjing
Inst Geol M R , CAGS, Sup. (6): 1-60

Xie Jiaying. 1996. Approach to volcanic stratigraphic unit and its di-
vision in continental volcanic terrain. Volcanology & Mineral
R esources, 17(3-4). 85-93

Yin Jia-heng, Ruan Hong-hong, Xie Jia-ying, Feng Zongzhi & Yu
Yunrwen. 1991. Mesozoic volcanic cycles, volcanic structures
and its ore-controlling significance of Southeast Continent of
China. Beijing: Geological Publishing House. 10-11

Zhang Feng-qis Chen Hanlin, Dong Chuan-wan, Pang Yamrming, Shu
Ping, Wang Yan-lou & Yang Shu-feng. 2008. SH RIMP Zircon
U-Pb geochronology of volcanic rocks and discussion on the geo-
logical time of the Yingcheng Fomation of the northern Songli-
ao Basin. Journal of Stratigraphy, 32(1). 1520

Zhang Feng gs Cheng Xiao-gan, Chen Harrlin, Dong Chuan-wan, Yu
Xing, Xiao Jun, Xu Yan, Pang Yan-ming & Shu Ping 2009. Zir
con chronological and geochemical constraints on the Late Meso-
zoic volcanic events on the southeastern margin of the Songliao
Basin, NE China. Acta Petrologica Sinica, 25(1): 39-54

Zhang Feng qis Pang Yanming, Yang Shufeng, Dong Chuan-wan,
Chen Hanmlin & Shu Ping. 2007. Geochronology of zircon
SHRIMP, geochemistry and its implication of the volcanic rocks
from Yingcheng Fomation in depression area, the northem
Songliao Basin. Acta Geologica Sinica, 81(9): 12481258

VOLCANIC ERUPTION CYCLES OF THE CRETACEOUS
YINGCHENG FORMATION IN THE SONGLIAO BASIN
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YANG Di

Abstract V olcanic activities recorded in the Cretaceous Yingcheng Formation in the Songliao Basin are
characterized by multiple eruption centers, multiple eruption cycles, and complex and variable volcanic li-
thologies. On the basis of volcanic sequence and assemblage, volcanic eruption cycles in the Yingcheng
Formation in the Songliao Basin are inferred to represent variations in the intensity of volcanic activity (e.
g., from quiet to intense and then to quiet). An eruption cycle consists of one or several eruption stages.
Furthermore, lithologic evolution during an eruption cycle is directional, basic to intermediate and then to
acidic. Analysis of drill cores and field sections show s that the Member 1 ( Kiy') and Member 3C K1y*) of
Yingcheng Formation each consist of three volcanic eruption cycles.

volcanic rocks, volcanic eruption cycles, Yingcheng Formation, Cretaceous, Songliao Basin

Key words



