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Characteristics and influencing factors of fault sealing in Pearl River Mouth Basin
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Academy of Sciences, Guangzhou 510301, China;
2. Technology Department of CNOQOC China Ltd. Shenzhen, Guangzhou 510240, China ;
3. Graduate School of the Chinese Academy of Sciences, Beijing 100039, China)

Abstract; Three groups of faults in north-west, east-west and north-east directions were generated in the Pear] River Mouth Basin
under the extending stress in the south-east to south-north trending. The faults are almost the normal faults, and the positive and
negative normal faults are coexistence, The sealing capacity of the faults is decided by the difference between threshold pressure and
the displacement pressure of hydrocarbon. The different faults have the different effect on the fluid migration, and the same fault as
a pathway for hydrocarbon migration at the different time has different capability. It is generally considered that the active fault is
open and the stable fault is close. The analyses on the characteristics and the influencing factors for the fault sealing, and the study
of stress, inner structure, deformation mechanism of the faults show that the content of clay is the key factor controlling the fault
trap with hydrocarbon accumulation, At the same time, fault throw, fault trend, obliquity, activity time and subsequent small fault
are also the affecting factors for fault traps in the Pearl River Mouth Basin.
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Fig.1 The geological structure and fault in
Pearl River Mouth Basin
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Fig.2 The main types of fault trap in Pearl River Mouth Basin

p I o b T8 b J2 oF R TR 7 A B iR TE D) X 3 4
5 Jy % I R A RIS pe Z . B

p=pt+p= th—pw)gcma-?-a.sinﬁsina (1)
A p IR ATZET 10°Pas Z J W TR ms
p R LB 2 7 1) %  ke/ (em’ »m) 5 py A )2 7K
FHE kg/(em® *m); g g T 7 0 5 o« kWO 2 v
1, 500 B KR F1 . MPas 8 24 o, 5 7 32 5 )
BRI, ).

g COY AT BAF 4 5 U I 97 5% 1 J 7 J2 O il 36 R
A 2 R R B KRR P R B 3 I
T2 1 A R O BRI, 24 Ve T 39 SRR A | BT TR R 22 . o
5 R 5 1) 19 A R AN T T 9T 32 B i B D)
dos 2 RN, — R DL T o B 0 L P O A i
3.5 T 7 2 0 A 8 U 3% TR T 7R 3% 19 JE 4 o Wi 2
21301 61 (19 oy B 6 7 I« W U2 P S 7S B4 Y R
AU B B B R /N L TR I BB Y T A
28 705 T T 6 300 4 2 9 A+ W0 S 4 R S L B 2 A A
2 SN R 5 T . M Sk A L Y
A s o 0 e R T A kO 2 G A 7 4 T A 0 sl
31 i 5 I R 4 N T 2 T R A R
A (R AR K 2 R W PR L B
2 FE Sy 2 U7 LA BT 2 11 S AT I T A A 11 AN i
K.

2.2 HIRWEHBREN

7 25 6 19 T L S B — % O 8 AT DA R B
FEAE T2 PO 7 HUR R M W72 B . i T R R 3D
e AT 2L 10 0 5 T DA R U A U ARG S A [ 45 FY RS
A R R AL ot T L R TR I 4 R
ﬁﬁ@&%ﬂ%%«&&ﬁﬁﬁ%ﬂ%LF'.%FT@‘@EH@



38 f i

= Eiid 2007 4F 528 %

Y JZ HUBRBEWE | FLBR & 7 o X O A ) B B Sy i
TE AR T SRR VE 25 (0 3 2 o, M 52 5 9 I R 0
T U R TR OB T2 R o X A L A B 1y S A
2.3 MERHENRE

B 22 55 3 W ) K i 44, HLEL A R A
FIT LA I8 Ay e A3 75 11 5 1L, R B 08 98 o 3 3 I i 3
B 0 1 O 2 R AR LA TR R RE . TR T
T I 8 28 1 O 5 R A A% 7 S A R T
RPN A7 ) TR R ) L B U2 P L R A
TR L B E R 35 4 ARG % 97 44K 1 BEL % e o 6
(ELIAT 228 6 7590 SR 84 » 3 8 MR o T D6 J2 76 0 9 5 4 I
NESMTHRFES M KR, 5 07105 L 2 8
AN LR IR J A 6 S RE ) ARERC . A
FRASTC M S 7224 R DT 2000 {2 7 24 A
B o JLAL BB R W — AN B L | L 38 1 R
N 3B LAAE T AR e o 067 U2 10 ) i
TEHG 2 MV S A E AR A LR,
T SR 1 OB S K 2 5 T O 2 A O
ORI s ELUTJZ PA 45 I T R 2 S o

3 BRVL UL T2 B8 1) 3 3 S 0k R %

I FE BRI 1T 43 3 380 4 % B4 4 vt 4 087 PO A
T ERARGERIE X 2T B . BRIT A B - K
BIWRE T X LI MR 5 5% 2 T R 3 B 582, A
MR R4 LF22-1 1 PY30-1 4 & Mty vs . B, 26
Bkﬂﬂﬁf&ﬁ)%&ﬁﬁiﬁﬁﬁﬁ%ﬂ%%ﬁﬁﬁ%@?:
®Fﬁiﬁfﬁﬁlﬂ§,Eﬂﬁﬁmjﬁﬁ?&bMﬁﬁﬂiiﬁ;@ME
E SRR BDTIZ B B R R RS L0 ) L ok
iE [ 5§

FRBE A 2 - 8 R 335 9 Ak o9 35 ok s T J2 ¢
A & i, TEZRTL 1 2 3y 057 P 440 3 0 5 14 35k
Rt PR i 5 B A A BRVLA 3L L i
Eﬁ?ﬁ*ﬁﬂ?ﬁ%ﬂﬂﬁﬁﬁﬂ,ﬂ%%%ﬁﬁﬁwﬂﬁﬁ
B V2 3 1 X 20, TE 9 BR VL AT = 46 M — B
RMK, BE+ 4 RECKTF 70%) o B J3 U8 25 TR JE 4%
k,ﬁﬁﬁﬁﬁbﬂé%wﬁﬁﬁﬂfﬁiﬁm.ﬂﬁﬂiﬁmﬁﬂﬁ‘#
EME%&&W%&HAF&F)EH?L%*,‘ﬁﬂ?ﬂ
55, LF22-1 ,HZ27-1 1 PY30-1 A L A
ﬁkﬂzﬁﬁﬂ%ﬁﬁzﬁa?}ﬂﬁﬁ%mz,@%ﬁﬁ(k?
5(1?@.@%%@5&%@%5??ﬁﬁﬂziﬁ*ﬂ?ﬁ#&,izn
XJ17-3,PY14-5,PY15-1 fil HZ13-1 TR, xtE
ﬂuﬁﬂﬁﬁk%ﬁﬁﬁiﬁﬁﬁfﬁﬂ,ﬁkﬂ:éﬁ%%ﬁﬁiﬂ:
60% L AT LATE WA AT 1 45 585 , VB 45 4 it 1 50% L T 7R

MEBHIE | BB VT 1 40 4t 1 B 3 O A 1 50 0 9 B
X i S L AT e A

BT < AT 2% ) OO B A R R K R % @

SSF \CSP #l SGR™' #4145 (ki , W 8 3k oK 2 i
2 IRAE R 1 R R AR AL B i 98 35 & X
HLAD J2 25 A AR 5 Y0 3 1 4 AP 2 MRS R 1 4
HEREH1 WNRF PY16-1 (i A Wi B 7 1,580 m) 1l PY27-1
ORI A 1870 m) 4 1 FE RO F . FFRA EZRIT 11
30 0 S — /N A I B B YL 41 8 SR

ARARARES « 5 87 22 5 1) 15 00 3 e 1 g 05 O S i
KK BERRBEA T 1 555 19 43 9% 2 18 Ak i
REA R AL 3) BEILE A 5 T 1 M i, M 17 5 5%
AEE . XJ17-3 Hxs.

B TR T &

B3 REEEGNMERER SRR
Fig.3 Strata crosshed along fault direction

VT2 T 7R« 6l T BRI 0 0 02— A 9K 25
JR T Sy A B 2 0E ) g 3 R 0 67 2 £
N T i) FE 7K G 2 1 1 485 e ) R

S22 1) < V2 1 OO U2 S B o 3 ) (K
SRR TIOR3 o T2 5 ) 25 I S0 c 3 g
SR BT T T JCUT A T % 1) K39 P S e i 2
PR A7 BT U7 J22 0 5 P JL SRR A . #EBK T 11 4 4, 50
ARRAEE B 7y 3 3 FR 3 05 1) Sy NW—NWW g (25261

BT NE i (672 84 F) F 2455, 40 LE22-1 it Ky e

ﬁ?‘z‘fﬂf@iﬁ-.%ﬁ'jtiﬂi%miﬁmhﬁﬁ%%%,%ﬂzéﬁ‘ﬁ
TR NE—35 EW 16 W 2 45 - 78 kit

U 235 2 T )2 J2 3l 2 T 160 A0 o 55
MEB@?&&&WW-‘—?#&%*Q—&.Eﬁ@wiﬁﬁ!ﬁmﬁ
K, %%%%%@ﬁxﬁﬁ%?ﬁﬂﬂﬁﬂemm
BRTL 0 2830958 5 4 0 e 0 s 2 T=T.(XE4H)
AT E 4 CBFLD BT R B T 2 R,
Eﬂ%ﬁiﬂﬂ‘l‘ﬂ?mﬁimﬁi&*zﬂv‘lﬁﬁﬂﬂm.ﬁ‘ﬁﬂﬁ’ciﬂ@ﬁﬁ
AN IR 3 7 i i %

f‘#&ﬁ%:ﬁﬁ&ﬁ%ﬁﬁ?ﬁ@ﬂﬂﬁ—ﬁﬁ%?&ﬁﬂm
iﬁﬁ@%ﬁtﬂa‘fﬁj,ﬂﬁmﬂﬁﬁﬁﬁﬁﬁﬁmﬁﬂmﬁ‘r@z‘&

OB XU AR XD, %5, Ekiﬂliﬁfﬂfﬂ?%ﬂﬁ%&ﬁff’:lﬂfdmﬂﬁ?ﬁﬁﬁ% #’?ﬁﬁﬂﬂ(‘Plii.)ﬁm&ﬂﬁﬂﬁlﬁ&ﬁ]fi*ﬁi.zunz.

R



44

Il 5 255 B UL 0 8 o T2 RO R OL R R R R 39

A9 AR EEAE R AR, HE o AR . I LF16-1-
1. LF15-2 il HZ23-1-1 H: % J 7] J5E PR R J2& e 300 O )2 0

@ S0 B A s Y W R T

W J2 U8 o % T T A s b T £ R R T i B
KT T Medk. €3RI A AMBRITHZ EA LI KB
VIRV o e T T2 (1 s 5 R R 0 0 A A BB R T TP
RIEEB R JIRE X b B E WK BB mix F 8
Wbk, BT LAY W R T KR DU R )
B3 S DA SE A ) T 80K

4 % i

4.1 PY30-1 ¥3i&

i 4 WL, PY30-1 MR — M ER BB E
Z B 35 R L FE T2 5 — NE-EW-NW i
PR M 0 097 2, b 0 e B S OB AR XY AR R . Hh
T b2 DUBR , 3%0H i 7 T A1 Bl 28 = i Wi &
A Ui = OB YT BB = MM AT &
30—l = XU R P AR R, T A E DR
TIEREIK 500 m My KR EP S MR . LM M IRT 3, By
B2 0 200 m fEREMRE S LA LS RBENE,
MR T 2B )2 . %M 2R & W2 B

® R BRR ) AT ) S B I UE S A R IR R AL

B4 PY30-1#iSEFERERITHAE
Fig.4 Structural plane and transecting seismic
profile of PY30-1 structure

4.2 PY29-1#3i&

PY29-1 # i & — - S 78 i) 3 i 9 ARk (I 5O fi2
FHZ MBS bR 2 b RS
A F PY30-1 My, {H$ %4 1 A I 2L 0T B K
B VESR T 2R WA 600 m. X 3 PY29-1 44
T, Z FMYCRE % 5 T Rk SB16.5 IEZRY

e B T o 1 L o, BT 5 R A O i
75— T o T R0 A B 2 T ARR AR BOR L X

i [@l/s

ES5 PY29-1 B FHEERDH®@
Fig.5 Structural plane and transecting seismic
profile of PY29-1 structure

S F A R g a2 R A BEAR . RE
ST AT A5 R 3), 18 i A TR . 38 & I e
S, TR K A 2R R K i R PY29-1 ) 1 It = 5
SEAE 2 R AR ML E R B R IRA .
5 4 B

(1) [ 28 b W5 45 00 HL AL F v BRULHT = A Y — Bl 22
A X 1 16T P A s % R A8 A A

(2) #5062 7E i 8 R AR M BE AR Bt K, — ik
VT B/ T 4 7 B A Bk T 4 -9 41) U8 A 2 IR R 1
Bl 4 3 % R A A

(3) 16 Ts— T, Z 18] Bl ) Wy 24 7 45 ) P f ol i
BREH

(4) NE FiE EW Jia) W 24 BF 2 R A1 % e 468 b A1
.

(5) Z{Fifa =4 A T H .

(6) BT+ B LEF P %5 5) T 1R NG 2 Bt 3

iy ABFLFE PELRCOFE) AR R
S AR B TR IR ATHZE k[ T
UESTE RS L NN E ¥ &S SRS

$ % X W

[1] Ah A me . 7 2456 5 2 6 B L 401 45 o0f 2 ol o8 0 % O £
L7, 3 4 135, 2001, 20(4) - 344-349.
Fu Guang,Fu Xiaolei, Controlling of fault transport system and
its combination to the formation and distribution of oil or gas
reservoirs| ] . World Geology,2001,20(4) ;344-349,

(2] Yielding G, Freeman B, Needham D T. Quantitative fault seal



40

il

s

el 2007 4 55 28 %

[3]

[4]

[5]

(6]

7

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

prediction[ ]]. AAPG Bulletin, 1997,81(6) :897-917.

Knipe R J. Juxtaposition and seal diagrams to help analyze fault seals
in hydrocarbon reservoirsl I]. AAPG Bulletin, 1997.,81(2) ; 187-195,
Smith D A, Theoretical consideration of sealing and nonsealing
faults[J]. AAPG Bulletin,1966,50{2) :363-374.

Allan U S, Model for hydracarbon migration and entrapment within
faulted structures[1]. AAPG Bulletin, 1989.,73(7) ;803-811.

B RER R 2 ERR SO O U2 R Y S k). o

R 1996,17(3) :39-45,

Lt Yanfang,Li Guohui.Wang Yuewen,et al. Quantitative analy-
ses in fault sealing properties[]7]. Acta Petrolei Sinica, 1996.17
(3):39-45,

Bouvier ] D, Kaars-Sijpesteijn C H, Kluesner D F,et al. Three-dimen-
sional seismic interpretation and fault sealing investigations, Nun Riv-
er field, Nigeria[]]. AAPG Bulletin, 1989,73(11) :1397-1414,
Gibson R G, Fault-zone seals in siliciclastic strata of the Colum-
bus Basin, offshore Trinidad[]]. AAPG Bulletin, 1994,78(9),
1372-1385.

Knipe R J. Faulting processes and fault seallM] // Larsen R M.
Struetural and tectonic modelling and its application to petroleum
geology. Amsterdam: Elsevier, 1992.325-342,
AR S A B AL, U W s WO (). & A IR L 2005,
26(1) :60-64,

Zhao Mifu, Li Yang. Li Dongxu. Quantitative study of shale
smear[ ] ]. Acta Petrolei Sinica,2005,26(1) :60-64,

Aydin A, Johnson A M, Development of faults as zones of de-
formation bands and as slip surfaces in sandstone[ ] ]. Pure and
Applied Geophysics.19758.116(4).931-942,

Antonellini M, Aydin A, Effect of faulting on fluid flow on por-
ous sandstones: Petrophysical properties[]]. AAPG Bulletin,
1994,78(3) :355-377.

Gabriesen R H. Aarland R K, Alsaker E, Identification and spa-
tial distribution of fractures in porous siliciclastic sediments[ G ]
//Coward M P. Structural geology in reservoir characterisation,
Geological Society of London Special Publication 127, 1998 ,49-64.
Stearns D W, Friedman M. Reservoirs in fractured rocks[ G,
AAPG Memoir 16,1972 .83-106.

Hardman R F P,Booth ] E. The sigificance of normal faults in
exploration and production of North Sea hydrocarbons[ G // Ro-
berts A'M. The geometry of normal fauls. Geological Society

- Special Publication 56,1991 ,1-13,

Nelsan R A. Geologic analysis of naturally fractured reservoirs
[ M]. Houston: Gulf Publishing Company. 1985, 320,

MRAC R, &ﬂl'ﬁiﬁ_i&ﬂi A e T R %% 404 .
S 4 O 12000, 14(2) - 73-83.

Chen Changmin. Petroleum geology and conditions for hydrocar-
bon accumulation in the eastern Pearl River Mouth Basin[]].
China Offshore Qil and Gas(Geology) 2000, 14(2) . 73-83,

NES | JEHE Bk O BRVT O 400 i 2 M5 A AR M e 4 2
T[T, Hu2E 5, 2005, 12(4) - 489-498,

Sun Zhen, Pang Xiong, Zhong Zhihong, et al, Dynamics of Tertia-
ry tectonic evolution of the Baiyun Sag in the Pearl River Mouth

Basin[]7]. Earth Science Frontiers,2005,12(4) :489-498.

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

CHCHS HL B 2006-05-17 B[] H 1 2006-07-14

FEUETE 4 ST o 9 Al 0 A B 0 4 2t o 2 D ) 2 R e
[MI. de 50 FH2E L . 2004, 225-231.

Gong Zaisheng. 1.i Sitian. Continental margin basin analysis and
hydrocarbon accumulation of the Northern South China Seal M.
Beijing: Science Press,2004.225-231,

R Ve . BRVY 10 45 M0 Bk — 80 I 43 o AL, o [ -
ML OB . 1999,13(3) 1 169-173.

Dai Yiding, Pang Xiong. Petroleum geological characteristics of
Zhu I Depression,Pearl River Mouth Basin[J]. China Offshore
Oil and Gas(Gealogy) ,1999,13(3) : 169-173.
KB WA I Ve HE . i BT 1T e TR K R S e
LY. 4 241 . 2004, 25(5) . 17-23.

Peng Dajun, Chen Changmin. Pang Xiong. et al. Discovery of
deep-water fan system in South China Seal]]. Acta Petrolei Sini-
ca,2004,25(5):17-23,

Pang Xiong, Yang Shaokun, Zhu Ming, et al. Deep-water fan sys-
tems and petroleum resources on the northern slope of the South
China Sea[] 1. Acta Geologica Sinica,2004,78(3) :626-631,
BRDUGE SR T L % BT 00 000 57 4 4 8 S0 4% 1 o )
Jr BEAR A LI B MR TR 4230 . 2005, 24(2) :52-61,

Chen Hanzong, Wu Xiangjie,Zhou Di. et al. Meso-Cenozoic faults
in Pearl River Mouth Basin and their geodynamic background
[J]. Journal of Tropical Oceanography,2005,24(2):52-61.

BRI IR o 0 A P 00 S, R 1 20040 () 98 = 8 ol U T
AR AFIM. Jb 50 B2 R . 2003, 8-9,

Chen Changmin, Shi Hesheng, Xu Shice. et al. The condition of
oil and gas reservoir formation in the east of Zhujiangkou Basin
[M]. Beijing: Science Press, 2003 ,8-9,

P IRHE AR TR o E KBB4 W 3 B B GPS PURILE Y€ 2]
M. M 0T 4 . 2002,9(2) (415-429.

Wang Qi.Zhang Peizhen, Ma Zongjin, GPS database and velocity
field of contemporary tectonic deformation in continental China
[J]. Earth Science Frontiers,2002,9(2) ;415-429,

FYR. BRI OGOHEER N5 SMCERIT. 5 Kk,
1992,7(4) ;71-83.

Li Pinglu. Tectonic stress field and oil & gas accumulation of Pear]
River Mouth Basin[]. Guangdong Geology, 1992,7(4) ,71-83,
Downey M W. Evaluating seals for hydrocarbon accumulations
[J1. AAPG Bulletin, 1984,68(11) :1752-1763.

HEAIAE 2230 AR e S L % BT -1 20 A 5 ) 80 A4 e 100 5
WESEBITRIMLY). o i 3l 0O KD . 1999513€3) ; 181-188.
Shi Hesheng, Li Wenxiang. Zou Xiaoping. A study on sedimenta-
ry facies of sandstone oil fields in eastern Pearl River Mouth Ba-
sin[ ]}, China Offshore Oil and Gas(Geology) , 1999,13(3) ; 181-184.
GEAR M T 10 B E. 2R 0 i T 2R A E e B P YEBF 5
L0, o [ W 36 1993, 7¢4) 1 7-15.

Rao Chuntao, Li Pinglu. Zhong Hongping. Discussion on fault
features and their sealing in Pearl River Mouth Basin[ 1. China
Offshore Oil and Gas(Geology) ,1993,7(4) :7-15.

Lindsay N G, Murphy F C, Walsh ] J, et al. QOuterop studies of
shale smear on fault surfaces[ G, International Association of

Sedimentologists Special Publication 15,1993,113-123,

wiE F %)

A 2

E 4




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


