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Fig.1 Distribution of graptolite of the Lower Sliurian Liantan Formation, Dajianshan, Liantan Town, Yunan County,Guangdong Province

7. , ; ; 3. ; 1:4,
, , Pristiograptus sp.. Monograptus 12 cm, 3 cm, )
sp.  Demirastrites triangulatus 2.79 m . 22.69 m
6. ) ) ) 2. 15 cm ) 9 m, )
) ) , ) . 1:3, 7.55 m
) 1:3,
gulatus 5.05 m 15 cm, 5 cm, 423 m
5. , 1+3;
, 15 cm, 9 em; 2
) 4 em; . 16.13 m
4, . 1:3, 12 59

cm, 4 cm, . 9.55 m 6

: Pristiograptus sp.,Monograptus sp.,Demirastrites trian- 1,
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, 14 . 76 . ptus admirandus,
6 12 , . Pristiograptus sp., , 9~13 ,
Monograptus sp., Demirastrites triangulatus , Pet- , .
alolithus  folium, Pristiograptus  regularis, , 6~15
Monograptus gemmatus , Oktavites jui, Oktavites .
communis s Demirastrites convolutus ., Streptograp- — 2.2
tus drepanoformis, Monograptus sedgwickii, )
Streptograptus admirandus ,
_ , o
8 , Akidograp- (7]
tus ascensus \ Parakidograptus acuminatus . .
Cystograptus vesiculosus Coronograptus cy- 11 , Glyptograptus perscul p-
phus , Demirastrites triangulatus  tus . Parakidograptus acuminatus  Orthogra-
. Pernerograptus argenteus . Demirastrites  ptus vesiculosus . Lagarograptus acinaces .
convolutus Monograptus sedgwickii ™, Coronograptus cyphus  \Demirastrites triangula-
— R tus . Diplograptus magnus-D. thuringiacus N
8 , as— Pernerograptus argenteus Demirastrites convo-
census  acuminatus L vesiculosus cyphus  lutus  Monograptus sedgwickii Coronogra-
, triangulatus argenteus » CONVO— ptus arcuata o , Demiras-
lutus sedgwickii R trites triangulatus Demirastrites
. 3 s triangulatus s
: D Demirastrites triangulatus s Demiras— Demirastrites triangulatus ; .

trites convolutus 3 @Monograptus sedgwickii
(1) Demirastrites triangulatus

Demirastrites triangulatus Demirastrites

triangulatus , Demir-
astrites triangulatus 6 . 8
6~8 Demirastrites
triangulatus Demirastrites triangulatus
Pristiograptus sp. Monograptus
SP.,
(2) Demirastrites convolutus
Demirastrites convolutus Demirastrites
convolutus , Demiras-
trites convolutus 14 ,
14 Demirastrites convolutus R
Demirastrites convolutus Pet-

alolithus  folium, Pristiograptus  regularis,

Monograptus gemmatus, Oktavites jui, Oktavites
communis  Streptograptus drepanoformis,

(3)Monograptus sedgwickii

Monograptus sedgwickii Monograptus
sedgwickii ,
Monograptus sed gwickii 14 ,
14 Monograptus sedg-

wickii Monograptus sed gwickii

Streptograptus drepanoformis  Streptogra-

Demirastrites convolutus ,
Demirastrites convolutus ;
Monograptus sedgwickii
Monograptus sedgwickii , Monogra p-
tus sedgwickii Monograptus sedg-
wickii s Monograptus sedgwickii
Monograptus sed gwickii

(1) Demirastrites triangulatus
Demirastrites triangulatus 3
: Demirastrites triangulatus, Pristiograptus sp.
Monograptus sp., , Demirastrites triangu—
latus .
[6] [9]

, N
Lol Demirastrites triangulatus o
Demirastrites triangulatus
C D,

(2) Demirastrites convolutus

Demirastrites convolutus 7
Demirastrites convolutus, Petalolithus folium,
Pristiograptus regularis, Monograptus gemma-
tus y Oktavites jui, Oktavites communis

Strep-
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Petalolithus folium

trites convolutus

b

Demiras—

L8]

Petalolithus folium ,

Demirastrites convolutus

Petalolithus folium

Demirastrites convo-

. Oktavites

apporoximatus

o

3
tograptus drepanoformis, , Demirastrites  lutus , L10]
convolutus , Oktavites communis , Ls]
, CeJ Rastrites apporoximatus s
U1 Demirastrites convolutus , Demirastrites convolutus
Demirastrites convolutus o Oktavites communis Rastrites

(D

Demirastrites triangulatus

Rastrites apporoximatus

Demirastrites triangulatus

Demirastrites convolutus

Rastrites apporoximatus

communis °
1
Table 1 Comparison of graptolite zones between Dajianshan, Liantan Town, Yunan County,Guangdong Province
and other parts of our country
i 5 X
15 e . N s e 8 ) T
(E (e atEiHE Bi T 5 B[R = 10 )] 4 oyt e s "
Stomatograptus
.| grandis 50 S” (-J{’m‘m apius
) L |Ninicus
4 Oktavites spiralis
F Streptograptus Streptograptus
# crispus nodifer
* T | Spirograptus Spivograpius
a turriculatus minor turricuiatus
i H Monograptus
3 i ,ltum:gm'{um.\' Monograptus Monograptus Monograptus Rastrites .w-!ra’g‘n'?}r"kii Manograptus
L sedgwickii sedgwickii sedpwickii sedowickii D h sedpwickii
i g | maxiis
s Demirastrites Demirasivites | | Demirastrites Petalolithus i, | Demirastrites 13| Okravites
convolutis o | convelutus | convolutus folivm . Communis
3 N
. ) FPernerograptus ] -
Rastrites - O, | argenieu N B
Demirasirites apporoximatus ’ K = ;)T}’j“ ”_.-mﬁ I“. TR Demirtes sy
Demirasirites | i | Pristiograptus | Demirasirites Pristiograptus - ) ) | Demivtes
triangulatus B cyphus- i | triangulatus
- Monoclimacis | 4 triangulatus i#% | leptotheca e triangulatus
¥ \pristiograptus leel @ | lunata Coronograptus Pristiograptus leei| Pristipgrapius
sy |Pristiograptus cyphius #l g
cyphus Lagarograptus i Pristiograptus | &
# \(if;ﬁ.':fﬂ?\.’ﬂ’:”"' actuaces | Orthograpius cyphus
’ o C"’*."'_”If'f"f:g,':‘_”’”' 5 Orthograptus ,:"'_""’_‘_'[f’l"'“_”'" ) Diplograptus
miserabiiis vesiculosts F m.\u_fo_u: LS modestus
acuminatius L o
) Parakidograptus Diplograptus Akidograptus sp.
\Prakidogruptus ACURIRains madestus-
cf acuminatus Glyptograptus Glyptograptus
persculptus gracilis
(3)Monograptus sedgwickii Axonophora Frech, 1897 emend.
Monograptus sedgwickii 3 : Ruedemann, 1904

Monograptus sedgwickii ,Streptograptus drepano-

formis Streptograptus admirandus, Strep-
tograptus drepanoformis

. Monograptus sedgwickii

[5] [6] [97] [10]

Monograptus sedgwickii ,
Monograptus sedgwickii .

3

Graptolithina
GRAPTOLOIDEA Lapworth,1875

Diplograptidae Lapworth, 1873
Petalolithus Suess,1851

Petalolithus folium Boucek et
Pribyl( 2-1)
1977, Petalolithus folium Boucek et Pribyl,
) )
,P340, 103, 13
1984, Petalolithus folium Boucek et Pribyl,
, ,P492,
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190, 12,13 ) 0.5 mm,
1990, Petalolithus folium Boucek et Pribyl, , 1.5 mm R y
) , P69, , , 20°,
7, 1~6 1/2,10 mm 9 .
s , 15 mm Pristiograptus concin-
, , 2.5 mm 5 mm nus . Pristiograptus concinnus
o ) 20° , , , o
, 4/5,10 mm 7~8 .
, Petalo- 14 o
lithus ensiformis s Pet-
alolithus ensiformis ,10 mm Monograptus Geinitz,1852
10~11 o )
14 o [@D) ( ) Monograptus sp. (
2-4a,4b)
Monograptidae Lapworth, 1873 , , 1.3
Monograptinae Lapworth, 1873 mm, s s s
Pristiograptus Jachel, 1889, e- 1/3 ,
mend.Frech,1897 1/3,10 mm 10 .
) o 6~8
. . ; (2) Monograptus sedgwickii
(Portlock) ( 2-5a,5b)
@D) ( ) Pristiograptus sp. ( 1977, Monograptus sedgwickii (Portlock) ,
2-2a,2b) ) )
2 , , , P360, 110, 4
, , 90 mm 54 1983, Monograptus sedgwickii (Portlock) ,
mm, . 1 mm, s ( > ),
, s 20°, ,P259, 92; 2,15
1/2,10 mm 9 . 1982, Monograptus sedgwickii (Portlock) ,
( >,
6~8 ,P335, 81, 3
(2) Pristiograptus regularis 1978, Monograptus sedgwickii (Portlock) ,
Tornquist( 2-3) ( ) IGEDN

1982, Pristiograptus regularis Tornquist,
( >,
,P333, 80, 22
1984, Pristiograptus regularis Tornquist,
, ,P504,
192, 2
1984, Pristiograptus regularis Tornquist,
s , P60, 10, 10
1962, Pristiograptus regularis Tornquist,
s s ,P120,

19, 4a-b

, 72 mm,

,P480, 179, 8
1962, Monograptus sedgwickii (Portlock) ,
: s , ,P126,
19, 18
1984, Monograptus sedgwickii (Portlock) ,

b

s ,P52, 9, 3.4

2 R s
39 mm, , 2.5 mm ,
, ,10 mm 9
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1.Petalolithus folium , 0675, 14 s2a,2b. Pristiograptus sp.. 0526, 0579,
6~8 ;3.Pristiograptus regularis 0538, 14 sda,4b.Monograptus sp.,
06903 0622, 6~8 ;5a,5b.Monograptus sedgwickii , 0619, 0657,
14 ;6. Monograptus gemmatus , 0654, 14 3 7.Streptograptus admirandus ,
0609, 14 ;8.Streptograptus drepanoformis, 0679, 14 ;9.0ktavites
Jjui, 0606, 14 ;5 10. Oktavites communis » 0697, 6~8 ;11.
Demirastrites convolutes 0645, 14 s 12. Demirastrites triangulatus , 0700,
6~8
2

Fig.2 Graptolite of the Lower Sliurian Liantan Formation, Dajianshan, Liantan Town, Yunan County,Guangdong Province

1984, Monograptus gemmatus (Barrande) ,

14 o s ,P510,
(3 Monograptus gemmatus (Bar- 196, 7,8
rande) ( 2-6) 1977, Monograptus gemmatus (Barrande) ,
1982, Monograptus gemmatus ( Barrande) , ) )
( YO ), ,P359, 110, 6
,P335, 81, 1,2 : s , 11
1962, Monograptus gemmatus (Barrande) , mm, 0.4 mm, , ,
: , , ,P124, 5%, , s
19, 13 1/2, ,10 mm

?1994-2018 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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6 o
14 .
Streptograptus Yin,1937
(1) Streptograptus admirandus
Boucek-Pribyl( 2-7)
1982, Streptograptus admirandus Boucek-
Pribyl, ( DAGEEDIN
,P338, 81, 17
15 mm, , 0.5 mm,
, , 1/2,
.10 mm 11 o
Streptograptus wimani s
14 .
(2) Streptograptus drepanofor-
mis(Toghill and strachan) ( 2-8)

1984, Streptograptus drepanoformis (Toghill
and strachan) , :
, ,P73, 17,  3,9,10
1984, Streptograptus drepanoformis (Toghill

and strachan), s
,P514, 197, 9
, 8 mm,
, 0.3 mm
0.5 mm, )
.5 mm 4 .
14

Oktavites Levina, 1928

. H

(D Oktavites jui (Sun) (
2-9)
1977 ,0ktavites jui (Sun),
C D ) )

P367, 116, 8
1962,0ktavites jui (Sun),
,P131, 20, 15

1982, Oktavites jui (Sun) .,
( DA
,P342, 82, 4,5
, 19
mm, 0.9 mm, 1.1 mm
. 1/3,10 mm 11 .
14 o
(2) Oktavites communis (Lap-
worth) ( 2-10)
1977, Oktavites communis (Lapworth),
C . ,

,P366, 115, 4
1978, Oktavites communis (Lapworth),
( DA
,P482, 180, 8
1984, Oktavites communis (Lapworth),

) , P68, 13, 12; 2a
1982, Oktavites communis (Lapworth),
( > ),
,P340, 81, 33
1984, Oktavites communis (Lapworth),

, ,P517,
199, 2
1983, Oktavites communis (Lapworth),
C s
,P507, 175, 21
1962, Oktavites communis (Lapworth),
: s , ,P131,
20, 11
16 mm, . 0.9 mm, s
1.2 mm, ) ,
,10 mm 10 o
Oktavites planus ,
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Demirastrites Eisel 1912 , s s
s s 10 mm 9 R
’ o
) Demirastrites convolutes , , .
(Hisinger) ( 2-11) o
1977, Demirastrites convolutes (Hisinger) ,
( ) : 1) 6’\’8 o
,P365, 114, 7,8
9
1984, Demirastrites convolutes (Hisinger),
b
s ,P515,
198, 2
. . .. [1] . [Jl. ,1938,8
1962, Demirastrites convolutes (Hisinger), 1 124
, ’ P29,y . 1. :
20, 6 1948,20:207-231.
1984, Demirastrites convolutes (Hisinger) , (3] [Jl.
X ,1978(4) :303-317.
: [4] . ( ) [M].
s , P64, 12, 6
,2002:1-72.
’ [5] . L1l
20 mm, s ; 1999.8(2) : 28-46.
2.8 mm , , [6] .
, o 10 mm 8 . [M]. ,1984:1-19.
[7] (2)[M].
1987.
’ [8] . [M].
° ,1990:1-24.
[9] 0. ,1983.5:
14 i 77-81.
. . ) [10] . 0. .1996.35(6)
(2) Demirastrites triangulatus
672-684.
(Harkness)( 2*12) [11] . [1].
1982, Demirastrites triangulatus (Harkness) , .2003,22(11/12) :964-969.
( YO ), (12] . 0l ,1990,
,P339, 817 30 . 29(4) :395-401.
13 . -
1984, Demirastrites tri s (Harknes
984, Demirastrites triangulatus (Harkness) , . : 2012,42(1) : 130-136.
s ,P516, [14] . L1l
199, 1 .2010,34(2) :161-164.
1962, Demirastrites triangulatus (Harkness) , L15] LI
,2004,24(1) :1-17.
. ’ ’ ’
P130 20 9-a,b o]
’ ’ “ 0l ,2006,30(3) :964-969.
1983, Demirastrites triangulatus (Harkness) , [17] Loydell D K. Upper aeronian and lower telychian(llandovery)
C D, graptolites from western mid-wales [ J ]. Monograph of the
,P507, 175, 11.12 Palaeontographical Society,1992,1;1-55.
. . . 18] Loydell D K. F ian and 1 lychian (lland
1977, Demirastrites triangulatus (Harkness) , [18] Loyde Upper acronian and lower telychian (llandovery)
graptilites from western mid-wales [ J ]. Monograph of the
( ) ’ Palaeontographical Society,1993,2:56-180.
,P366, 115, 3 [19] Loydell D K, Kaljo D, Mannik P.Integrated biostratigraphy of
N the Lower Silurian of the Ohesaare core, Saaremaa, Estonia
, 35 mm, i 0.8 [J].Geol. Mag. ,1998,135(6) . 769-783.
mm, , 1.8 mm, ( 143 )
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Simulation on Remaining Oil Enrichment Pattern of Sandstone
Reservoir Water Drive in Double High Stage

Li Jiqing
(Exploration and Development Research Institute of Jianghan Oilfield
Company, SINOPEC, Wuhan 430223, China)

Abstract: In order to clarify the distribution and enrichment patterns of the remaining oil of high permea-
bility sandstone reservoirs during the stage of high water and high recovery, this study truly and accurately
presents water displacing oil process and remaining oil distribution form in the north fault block reservoir
Wangchang Oilfield, Qianjiang Depression, Jianghan Basin by physical simulation and numerical simula-
tion technology. This simulation reveals the water displacing oil characteristics and remaining oil enrich-
ment model of high water cut stage and the structural characteristics of the north fault block, reservoir
physical properties and the control of hydrodynamic filed over the remaining oil. The study of the reservoir
rhythm, interlayer distribution and the effect of injection position on the remaining oil distribution should
provide technical support for the water flooding development and the oil recovery for the middle high per-
meability sandstone reservoir of the north fault block in high water cut stage.

Key words: remaining oil distribution; physical simulation; numerical simulation; percolation characteris-

tics; enrichment model

( 17 )

Graptolite Biostratigraphy of Liantan Formation of Lower Silurian
of the Dajianshan in Liantan, Yunan County, Guangdong Province

Yu Zhisong' s Bu Jianjun®*, Wu Jun®, Zhang Kexin',Liu Zhiyuan', Yao Chengwei'

(1.Geological Survey,China University of Geosciences(Wuhan), Wuhan 430074, China;
2.Wuhan Institute of Geology and Mineral Resources, China Geological Survey, Wuhan 430205, China)

Abstract: The Lower Sliurian Liantan Fm, consisting of shales, is well developed at Dajianshan, in Lian-
tan, Yunan County, Guangdong Province. Based on detailed research on the graptolite of Liantan Fm, 6
genera and 12 species were found in the Dajianshan section. They respectively belong to 3 graptolite zones:
D Demirastrites triangulates ; Q Demirastrites convolutus ; @ Monogra ptus sedgwickii. These graptolite as-
semblages of Liantan Fm in the study area could be correlated with the graptolite assemblages of LLongmaxi
Fm in Yichang , Hubei Province, Anzigou Fm in the sounth of the West Qinling Mountains, Longmaxi Fm
in Ningqiang, Shanxi Province,Shuangchanghe Fm in Chengkou, Sichuan Province, and Angzanggou Fm
in the Northern Qilian Mountains and Zhangwan Fm in the east of the Eastern Qinling Mountains. Hence,
the age of Liantan Formation in the stuy area should be Aeronian in the Early Sliurian.

Key words: Early Sliurian; Liantan Formation; graptolite zone; stratigraphic correlation



