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Double intense effect of tectonic activity and its control
on deposition and reservoirs in Dongying Formation,
Nanpu Sag. China

Hua Wang. Huajun Gan., Si Chen,Guanhong Wang

Abstract

The tectonic and sedimentation analysis are key questions in the sedimentary basin analysis. which has
been noticed by most researchers in this field. Quite a lot previous works have been done {rom differ-
ent aspects and scales, which discussed the control and corresponding relationship between the tecton-
ic and deposition. The structure movements control the paleo —morphology of basins and sags. and al-
so control the sediments transport path and distributions of depositional systems and sandstones.
Therefore, the method of combine analysis of tectonic and sedimentation is one of the most important
highlight and develop trending in basin analysis. In most lacustrine rift basins, the generation, trans-
port and aggregation of hydrocarbon have intense relationship with tectonic activity. Thus. the con-
trol and corresponding relationship between tectonic and hydrocarbon generation factors. oil and gas
aggregation. and destroy will be the highlight and develop trending in the analysis and explorations of

petroliferous basins,

The Nanpu Sag is a suborder depression located in the northeast part of the Huanghua Depression.
Bohai Bay Basin. With area of 1932m”, Nanpu Sag is an oil rich sag although it has relative small
area. With the development of exploration and degree of proving up in Dongying Formation, there are
several questions that need to be answered: (D as another high efficient source rock beside Shahejie
Formation. the Ed, didn’t develop widely in other sags in Bohai Bay Basin. but dose develop in Nanpu
Sag. What’s the main factor controlling the distribution of Ed, Formation in Nanpu Sag? @ in the
syndepositional time of Dongying Formation. the Bohai bay basin switched from fault — controlled
stage to depression dominated stage. Most sags in the Bohai Bay Basin were filled by alluvial fans and
river depositional systems, or braided river delta — shallow lake depositional systems. However. the
Nanpu Sag were mainly composed by fairly deep lake — deep lake environments. which deposited very
thick mudstone and abundant delta front slump. At the same time, scalloped shape fan deltas and
nearshore subaqueous fan system widely developed in the north steep slope. which controlled by
faults. What’s the reason and control factors of the differences in depositional system features?
@ with the development of explorations in the Nanpu Sag Dongying Formation. the coupling relation-

ship between tectonic, structure activity and sedimentary system, as well as hydrocarbon significance
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need to be recognized with systematisms and comprehensiveness.

With the questions that have been discussed above. this study will focus on the analysis of the intense
tectonic movements in Nanpu Sag during late Palecogene Dongying Formation. The intense activity of
the cast — west trending fault shows significant difference than other rifts that developed during corre-
sponding period in East China. most of which has switched into weak structure activity period during
the late Paleogene with very low activity rate of main faults. Therefore. the Nanpu Sag shows double
intense factors during late Palecogene, which are: the intense action of boundary faults. and intense
depression of the whole sag. The sediment type and distribution features of subsidence centers and
depositional centers under the control of double intense factors has been studied. Based on this, the

hydrocarbon features and driving mechanism of double intense factors has been discussed.

The mainly conclusions of this study are as follow:

1. tectonic — sedimentation analysis: based on the syndepositional structure and stratigraphy [eatures.
boundary faults activities, basement subsidence, sag extension, and longitudinal comparison with
Shahejie Formation in vertical series and Dongying Formation in adjacent areas laterally. the tectonic
movements of Dongying Formation in Nanpu Sag show significant differences with other sags in Bohai
Bay Basin. which represent specificity of sags during transfer period from fault — control to depres-
sion: on the one hand, the boundary fault activities is very strong. especially east — west trended mid-
dle segment of Xinanzhuang Fault and Gaoliu Fault: on the other hand, instead of distributing along
the boundary faults as normal fault — controlled condition. the subsidence centers are developed in the
middle part of Linque Sub —sag and Caofeidian Sub — sag. which indicate intense depression. From the
tectonic — stratigraphy profile. the strata of Dongying Formation show relative thick features near the
downthrown side of boundary fault and also in the sag center where distant away from the boundary
fault. This is the result of controlling by both boundary fault activity and depressions. In this study.
the intense boundary fault activity as well as the intense depression are called “double intense effect”.
Under the control of double intense effect. the basement shows very high subsidence rate. The base-

ment subsidence rate of Ed: Formation is even higher than the early Paleogene (intense rift stage).

2. Aspect of sedimentary system: during the syndepositional time of Dongying Formation. the Bohai
Bay Basin switched into diversionary stage from fault — control to depression generally. Different from
other sags in Bohai Bay Basin. which were filled by river system. shore — shallow lake or braided river
delta. the Nanpu Sag represents different sedimentary system under the control of double intense
effect: (D fairly deep — deep lake widely developed and migrated away from boundary fault towards the
center of sag. The whole sag was in un — compensated to compensation condition. 2 the intense sub-
sidence provides abundant accommodations for the siliciclastic deposits. With the sufficient sediment
supply. the Dongying Formation reached huge thickness during a relative short period; with the de-
pression of the sag, the strata thickness centers distributed in the middle part of the Linque Sub - sag
and Caofeidian Sub - sag. At the same time, the intense activity of boundary fault makes the
downthrown side develop thick sedimentation. @) the steep downthrown side of boundary fault and in-
tense basement subsidence provide appropriate slope gradient and accommodation space for the devel-
opment of fan delta. nearshore subaqueous fan. and collapsed gravity flow deposits. Fan deltas dis-
tributed widely in the north fault — controlled steep slope area. which prograding towards the sag cen-
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ter with thick lobes. Contrast with northern part. braided river deltas developed in the south gentle

slope area.,

3. At the aspect of controlling of tectonic double intense effect on the sedimentation and reservoirs:
the Dongying Formation of Nanpu_Sag represents intense depression and also strong boundary activi-
ties. Under the control of the double intense effect. the sedimentary facies shows significant differ-
ences [rom other sags in Bohai Bay Basin. For example. the Qikou Sag and Bozhong Sag. which arc
depression — dominated sags. show single sedimentary type of braided river delta system; the Jizhong
Depression, Jiyang Depression, Linging Depression. and west landward arca of Qikou Sag are in over-
compensation condition with weak subsidence, which were mainly filled by rivers. shore — shallow
lakes, or shallow water deposits of braided river deltas. The middle to high porosity and permeability
sandstones. which are high quality reservoirs. are widely developed in Dongying Formation of Nanpu
Sag with various types in the sedimentary facies of fan delta, mouth bar of braided river delta front.
subaqueous distributaries on delta plain. and slump turbidites. Under the control of double intense
effect. the high quality hydrocarbons, abundant types of reservoirs. and regional developed cap rocks.
constitute the necessary elements of enormous exploration potential of Dongying Formation in

Nanpu Sag.

4. Petroleum significance of tectonic double intense effect: the high fault activity and high depression
effect of the Dongying Formation stage. result in a layer of very thick deep — lake hydrocarbon rocks
developed in a large area compared to other Paleogene petroliferous basins in east China. According to
the superimposed effect of huge thickness of Dongying Formation. huge subsidence depth. and the
following thick Neogene strata. the high quality hydrocarbon of Ed, Formation reached threshold of
hydrocarbon generation and expelling. The thick mudstones of Ed, Formation become regional effec-
tive seal strata and cap rock. According to the long term exists of deep lake deposits during the synde-
positional time of Dongying Formation. varies type of reservoirs formed in the Dongying Formation,
which form the combination of sell - generation and sell — gathering reservoirs and bring up huge ex-
ploration potential of Dongying Formation. The structure movements during the syndepositional peri-
od of Dongying Formation and the [ollowing new tectonic movement stage. lead to great increasing of
fault activities and their vertical communication. as well as re — active of fault during the late stage.
which link up the reservoirs of Dongying Formation and the underneath hydrocarbon source rock in
Shahejie Formation. This make the oil and gas migrate vertically along the deep faults towards reser-
voirs in Dongying Formation or in even younger strata. The break though of the practice result of ex-
ploration of Nanpu Sag in recent years has proven the great petroleum significance of combined con-
trolling of the double intense effect of west = east boundary fault and basement subsidence,

5. The mechanism of tectonic double intense eflect: during the Dongying Formation period, the Bohai
Bay Basin has switched from fault control into depression stage. The depression effect by geothermal
subsidence shows decreasing tendency from the center of Bozhong Depression to surrounding regions.
As one of the adjacent sag of Bozhong Depression. Nanpu Sag shows intense depression during this
time. Additionally. after the largescale magmatic eruption of late depositional period of Es; Forma-
tion, the heat has decayed sharply. which cause the isostatic subsidence of the shallow part of upper
crust near the magma chamber. And this can also be the reason of intense depression of early Dongy-
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ing Formation stage. During the Es, —Ed Formation stage. the sudden accelerate of westward subduc-
tion from pacific plate towards Eurasia continental triggered the active of dextral strike —slip of Tanlu
Fault (eastern boundary fault of Bohai Bay Basin) and the reactive of north part of Lanliao strike - slip
Fault across through the Huanghua Depression. The strike —slip activities of these two faults derived
SN trending stretching superposition area in the northeast part of Huanghua Depression. which cause
the substantially decreasing of forward stretch and significant enhancement of strike — slip component
of Cangdong Fault (NNE trending boundary fault of Huanghua Depression). The subsidence center
and fault activity center migrate from boundary fault towards the depression center, which reached the
Nanpu Sag during Dongying Formation period. This also led to the enhancement of activities of EW
trending boundary faults in Nanpu Sag. Therefore, the tectonic double intense effect is the combined
action result of both deep dynamic process and shallow structure stress field. Due to the absenting of
data and limitation of experiences ol the researchers. a lot of work about the mechanism of tectonic
double intense effect in the aspect of investigation depth and research precision need to be done in [u-
ture.
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fects in the study of tectonic and sedimentary analysis in Nanpu Sag. Comments and suggestions from

our readers, which will help improve this study, are more than welcome.

Key words: Nanpu Sag. tectonic movements, sequence stratigraphy. sedimentation. double intense

effect, geological significance of oil and gas



1.1 BB IMIFGEBIAR oon wormnnonevon somane vnsinsn snniane sommmass sanines xomises s o oo sposas smonns saosnsssnmunons sownss (1)
1.1.1 #EEFHERABAFR GBI ILIR o s e e eneas. (1)
1.1.2 Mt iEZ L BA BB TR ILIE oo vomvemans dannetsssionssmons sovass savinivssesssisaawes susss (2)

L3 BB USEIEF R IR B AL B oo e (2)

1.2 Hi BB REEIR ovmusvawarus v s wsmniwen conass vasim amsn sms asa sws s ansuss weiiad s duinan e syammasinss. (3

2.9 @j{%ﬂqﬁé[_iﬂkﬁllﬁ*rﬂ SRR S AR 8 SN 6 RN A SEE S s A ewle & eiSTaele s STelaiee o ieeie s WTelEie 5 mwaime s e wewoas swses ()
2.2 1 ;ﬁ;ﬁ;’%ﬁ}&-}f};&;ﬁ{&é@j@{;&f{:&@bhF_%’_‘;i;%,fﬂ:_ G A s e E S aaee s ebed s eke e bab asuana srwans (1)
2.92.2 @ﬁ@y&gﬁg{g%&ﬁﬁ;ﬁiﬂ;} waimsesaesninen @ smereis 3 sielsinn B sieiie s uia sive wwieiem el ssinismwniois maniwinis (D)
B R IR B AR B oo o smnsns samson s amman suvrmes suwass sunsss Vmwsn coramuswe snnsueaanmns sweves wwshi et (1)

1«1&% |Jﬁ] 2 Hb 2 i R ESEa aeeeas saeees SR OEE MR N e L Sun e sen amass dus s seewes savesssen (20)

1.1 [h4%pqga¢]ﬂg¢#fFL((mftg}ﬁr.u.“.".n.”.”.“.n.“.u.”.“.n.“.“.".“.”.".“.”.“.“.“.n (46)
1. 1.2 rﬁjf%[y]}taijx_ﬁff L HE e e e e e e e s e (5())
101,33 BB WTEAE R B AE o r i i e (50)
dolod BB WG A S AL A R e e e ()

4.2 PR AT BT B TG Bl AR AIE e e e (66)
4.2.1 HEUTEA R E P BB AL AE e cveere e P int e s sne e srecneseaeeses (67)
1.2.2 HBEVUBARE L ESD A T AE v (7))

4.3 TR T RGP R AIE <+ oeveereereem e e e e e (80))
1.3.1 AFEWREITER R S S AR AR e e (8]
4.3.2 rglﬁ‘y]]raﬁpéi@tjﬁj_]ﬁ]gjﬁ%m P Y RIS TR o o))

w

(SR W]
-

CA.'/ [F%] o o
= W N =

(3]



L4l @B a3t 3L i A AL B A 45 e (9
4.4.2 r‘;ﬂ%mf‘af‘%’&ﬁ%&’\ﬁ Sisis wEE e @ amiaeis 8w § e ee b eeiee o wawins o sae wes (( §F)
4.5 P R YTRG L TR A0 Hl X 45 4 2] ME B A4 5 1% sh o e o B 500 i 6 s & s & dwies & e £ e s ORY
1.5.1 BmiEuBbEdoWrsik SR ED AL A (08)
4.5.2 HBRUTEL FARM G R AR E R LT e (102)
L6 A ] [ 2 M B R 25 0T I H  RUIR AL ™ weveeeeemensvemennsnesensoe e sne e seiee e e (103)

& 5E MIEERN A R TTARBTEEE] e e e e e (107)

*’]ﬂf‘(ﬁﬁ]ﬁ"]"ﬂ”&"’ff{!j“ﬁ'?ﬁf” N PSR v e e e (107D
g it 35 0 0 KR IVE % M S5 E B HL A T B A (G P e (112)
5.2.1 BB UWRERLAN M ERE R L TEEARAFAE e (112)
5.2.2 MEEDG IR WX HLE SR TG IEH] e (1]8)
¢ 2a B #@i&%i}béﬁ"ﬂ%’%i‘k/ﬁ"ﬁ/ﬁ’}};{:P,gg;fl}ﬂ;g#ﬁéwg%q B G B D)
ML(HEJJWJ TR I " R T B AN ELPE AU ] cev e e (122)
Koy 5 0% B A AR ORI A 22 8 R R L2 (] B A (G a8 i veevee e (129)
50401 MRS - + o pimna s ps v v a8 waseint 3 vesenn ansima 0 sins 4 n dekinid (] DY
5,402 B EAEE LR B A UARARFE G ceeeeeee e reenenen e e e (187)
5.04.3 BB YA GHEATAM AR T J AAFAE cov oo ()
5.4.4 MHEEHORIBA BTG LR B LT A B AL E] e (165)

6% MJ‘ﬁiﬁﬁJE’»}“ﬂﬁ?ﬁﬂ"ﬁi$J1%U)Siim’—=xflhﬁ,’é>‘<¥;§ﬁ-w-~---~------------------ (169)

6.1 M TE s AR A N T R AL AR SaeR SRS E e wee s s e b seaes 3 siwme sawen s snmens ees (169D
6.1.1 HEE LM EEEZTE T SEFSBI IG5 P e (169)
6.1.2 HEUBEREDRERIBMEBILT T M corerrrrr e (172)
6.1.3 B EWFE S M B GG T R IE AL AT e e (173)
6. 1.4 ML EFHEWIBA BT R B A B IEGT croverrrecre i i s s (176)

6.2 Kb UG B A AR RN I A T B ARG e (17T
6.2.1 MBEHW RIBA G ATIEIR EUGIEE] oo rrrnnrnnres e eseaes e ssiann s (177)
6.2.2 MBI IR AL AT AE B ARG FE ] cee et e aen e e (]83)
6.2.3 HMEFED AR P UAT B EAGIER] e e (184

n an
—_

0o

(2]



ok
&
N
P

ERS5HE .1 .

g5 1wk RS ik

1.1 B AR IR

1.1.1 #2 F&504& A6z ILiK

Wi AT 563 380 2% e OB FH 52 4 1 P % o B g B S b i 6 A7 o) 3 DT T 4 0% D0 AR A L AR
A PR e T AR R DR R 0 2 N DR Y R SR AE (Gawthorpe and Colella. 1990 ZE 8 . 19925 BESF
HE.2007), W STOBANLGE S 00T — H RGO M Hr b A 5 i . James Hall 78 1985 4F i@
A 43 B BT L A7 2 L b8 K R a5 AR IC R FH (] (0 4 o 107 DG R UORS bR AR AR S L. ML
FANVLEDORE AT gL 17 b B b i BEAE L 5 1 b B Rl 2 SR — 32 TR 20 1) i« B A DU
P B b 3 2 BE 0 SRl L K R T R DR

il 2 X A 3 TT0 R B A TR A B i OB 27 R T 4 DA 7 OB 1 R b A e 90 AR R 2 D e TR
2 - 17 43 BT A . b A R M A i LR Ak R T 1 DO R A R R A IR AR L T A i L
LR 47 1 0] 97 G 2R 0 BT ) & B R A R 5 )2 e Ml 2 2 RV B M o RT3 AR5 5 1) o s R g T
(2012) X6 # 36 — IS0 R0 AT A M T DAL A 1 RS A R b i — 0 B0 BT 2 A 1 43 B 3D b R B R} 1Y LAl
[ Bl 2550 BT ¥ i 006 sl S5 AU BLVE R AT 3 22 ) o s i 7 DG 2R . o a0 R 3D Mg R B FL D
1514 3 7 b PR it R AR BB R A b 5 O AT M i R )2 4 R T S DT RR A A L DL RUA
F 75 (i) AT K sh A8 T AR RRAE KL 55 70 3R 3D Ml t gl PR o M B 27 i i B B . W - DO b &
FALE 3 A Jr 1 O 35 % 2 00 8 40 e 5« 8 i D0 R R A s i S #1025 R DU A AR fE
DRy 00 i 22 B A0 ol A 2K R (AT RS A4 1 09 15 Pk 5 | R DT AL SR BURE 51 AR Ak 5 - O M 1 5 TTORR AR i
(14 W5 7 X R 5 0 R i Ak 55 D0 REURR AT B 18 A1 G R 5 DA B 1 T B 1 N

F4) 5 —TI0 B A3 A DT AR A 2 BT A A T A 22— 5K — O 8 4 3 ok i 2 2 A AT . [’ N AN F
ZoE MR TR A A ] R BE Xof # 3 5 30 R 22 [ i 4 o - o) 7 OC R E AT TR SRR . SR
(2005) 3 jof X7 S 7 b 4 s Ak 5 DU BUA R 0 B98I Dy L T SR G i 28 17 1 L e 0K B B0 R
20 Cly T 20—+ 30T 20 ) 45 TS 42 I 3000 795 3000 ) 3 JGE [ 3 784 B001 0 it Il 300 S [ ) 3 3% 2 R AR AR ) 1 A [l AR
R R AR K & MR ATRRAE . 35 X455 (2008) 15 fif B 55 45 A 2R VT 11 40 b TR VK DXR 3 22 A 4 1% B itk
b OBRER LT OB A AR Ay ety T A S 5 T AT T 2 4 I U0 T A ek 7 B A D i B R 4
HI R JE LR R S BR VL 1 2 7% 5 /K — A I 0B A 25 < 480 665 1000 0 355 10 OB o 1 1 A SR DIC LR o R & TR
KRR TLBUF S . %5875 (2009 ) 3 k% 03 i %% 7k — Bk 88 381 S 3 0 BRI OF 9 B 92 A % K
T JC B 11 R B R ok [ N 40 ) i R 4% TR A 0 1 . Athmer et al. (2011) % Fenris H %t o4 iy 7 i 7] %4
I S0 ¥ AR DT AR A1 ) 4 0 DR 26 AT 43 T+ A Sy LTS o R 0 iy b P L T AR R S TR O B
NHERIRI . Chen et al. (2012)43#71 1 01 M FG I 28 )22 07 J55 58 R e o) it vt e (1% o 57 4 TA O s J22 5t
o v iR X T 1 T A B S0 s ot SR B 1) BT 1 AT RS FL R A 1 FA — B0 I A )
) & 3 AL B B W -0 P AR S UE AT TR, Liu et al. (2014) 3 3k X6 457 LU M1 B 6k 390 0SB L 5 b )



« 2 s PMEMBARTHEBRRANIEFTE " RIBRM ™A LT E X

JE B R AIE A T 9 5% A9 20 BT« DA G35 W i 9 5 e i T S T BT A (] Y S 38 I 1 i A
A HATAS R0 BURS T 08 9 S B A2 7 <

S22« i AT BT 6 0 2 A A S A D o 6 i CIMT ) vty e S50 9F2 25 0 o 4 ) A 4 D50 3 B 0 7 O
FORUIUARA Z2 25 0] e A . TR UG o 0 32 A P A5 00 B T4 5 0 A0 1) 0 0 JEL B o 1 DT Dy 48 1t 2 H £4 F
TER R R R

1.1.2 #&EH5 AR GFRAK

A Bl 4 DB B 2 b e il AR A IE B R S W TS B AT AR T 43 G & (L et al. L2007,
2010:Zhu et al. ,2013a,2013b;Xu et al. .2014), FTAER.IE L ¥ HE N E- R A W E-6E2 W E-
MRS RS AL 1 T 05 5 R IR 5 1 % R 5 R =z ) YOG R AT 7. WRE(2002) £ W R A
F AR TN Ry TR A 7 4 K FLUR 7 W7 )2 % 3l A EL AT I S A AR T . 1A R (2006) BIFSE 1 i i S 4 M [n)
LA 8 338 41 A7 R e il AR R A 0 A FH A R A i B A 8 B SR i ) PR AR S R A
(149 J A Jy ) 45 ) 1O R VR 1 & T R A S R AE L DI 4R ) T A M i O SR Y . L
et al. (2010) X ¥ g V5 00 Hiu 45 485 11 065 o 38 A 0 o P il Ao R A T 07 T 5 43 B A O A8 1M K K BT 40
7R IR S TR R R A A (U 22 T R A R L i LR S IR R IR A ke . 2
AR (20100 W 9T 1 L2 A i DL 25 1M 5 A it v Ak XoF 9 R 4% 1 L TA A B T O Bl 4 I R R T DA T 4
il 4 U A B o A AR AL FR B . Zhu et al. (2013a, 2013b)WFSE T 85 HL A 23 Hb vk A= TR 049 6 s PL L A
e SR 3 B2 A A SR R 3 09 T R B IR A Tl G B . Li et all (2007) 3K Ky W B4R K & ORI )2
35 K 2 b A B 20 RS B B R B b BT N L 4 T Bt 2 X i R 30 VI OK R S il AR
24 22 R BT R A S R 2 1l 0 4 i o L DG R (0 B 5T A K AU B Ry B il A g BT R A PR A 5
i AR SR A

1.1.3 B UpBHBRFARIAKESE 46 FA

P % 11T (07 T 90 10 125 o 1 34 I A I P A9 — 4 1 4 i PO T BLZY 1932km” . 50 ARAF Y
A R S BT 5 i A (M 2 — A" /N IR A ™ S T TR T B R P R BB AR AR T e 4
REM L R WA MY EA . 8E 2015 4F 10 JR. S8l #iIF 600 4% 0, 4F 7 il UHE J1iA 160
A0 e % MR R L T A i ™ U A6 T O o A DR A 3504 10 S BEAY R I (iR
HR-EERENEBURES ARUE TR MEAZY 106 M T IRE . BE A X R IR A R R R
T JEE 38 0K A7 24 R R A BRI R RIA L 2B nT LA 4 0 BL R LS

CL) R 75 1T o o £ M1 A 36 7 TR AR B 5 10 B8 AR eP g 3 A D -l AL A R 7 [ 245, 20005 38
J 52008 s AF . 2011) | W 2R AR 48 4 7 A FIE B DR BIL A I/ I 42 45 5 2004 s R R 15 46 2009)
% 1 K I 3% G % P 45 . 2003 5 14 %4255, 2003) s 4 3 38 Ak (24 %5 . 20105 Fh KU 45, 2012) , (HLL R E 4l
HBFFERT G 1VEE X4 3 T T A SCHK 20« v A AT AR A A 3 T 1 R AR S 4 e A BIF S
SR

)ULRTT T . FEEEMRAF (L9 RFFE 1 g 88 U eI 30 A 0 RVREAIE & o £ e % 11 56 I 40 A 2% e A A
OB 5 52 VY b BT RE  A% PE TR R R S A P R B A E R R R OK TR B AR R
TR DERVA R . B4 (2009) £F IR E A A0 AL TTBUA R A9 BF T4 Ji€ 510 4 1M1 B 0 1R L A5 1 e B 2
W BB A R A L RUA R R DOBUA Rk — PR 53 O 9 BRI A, 22 1R (2009) 0 2 17 Jb 2
“F PR T IE T A M A AT v A 2 AR PR ISR B A - AR AF (2009) L EARAE (2011 M
A ) 14 00 TR 7 TR 36— P )22 20 A 10 0 3 e s A 2 5 2 A R 1 DI o #r MT R
AT TSR 5 e B P B A AT T SR RS U B 04 S (2013) 5 S5 I M R A AR ad ek Xk v M
DX AN [ 5 Y BT 2 446 8 o2 0 7 B e 8 A5 0L 0 B I 7 0 i D 958 19 FE LR

C3) {1 A LA 7 1 . KB LT 45 %5 (2007) (I SCPF 55 (2012) % 1 4% (11 B e 18 1 3t AR 15 AF HE 77 1 BF 5



BlEz HIREBS5FZF 53

KK Ed, W08 5 AR RN AN —BEABURE S X ERE S 8RR H#EAT 7 IiF s 35
(2008) HE445 it 2 W b 5 Ak & W RRAE X SO AR SR AT 1 iR Ao 26 e e ml b REAT 1 3k TR HE T
PN AE (2015 38 3o 0f % P AT A K s AL, Al Ed SR TUE KR AR BRI ) B4 2Mas D 67 5
(2011) | {5 % By 55 (2014) WA % (2014) Bl 2 DA By 2445 5 1 ) BE 4R T T sh A i L rP iR 2 S5 - 5 1L
et 5 T SR e (M1 2 2 e ) 4 7

Wt 5 P % (111 2 5 2L B AR D R O GRS T R E ) S R 3 5 4 38 A A — AR 9 R iR 2R 114 ) B - D Edd
KRR S v (11 B 83 0 T 2E AR R AR ) L — B S R T R RS 1020 B BRI B AR B 2
WA AR R OIF AL E . 2 AN SHEEMEET Ed BRRER? OKREN
UAPIRE S0 o T 0 0t R A A T 48 e 530 0 oA KSR 43 4 B (TR % o ARUB — Tl i AR &R L o0
ART = i T W TR AR o 1T e B8 1T R B 2L )02 R A TR T TR AR D B L AR TR E D
R (1 T 5 2 i A [ AR CIE 90 BT 2 B S R A DR L A B — DR R R R KT R TR A
F o S B MR TBUREAE DX T i T 0 2 M A 0 3 B B BSR4 OB M B M B AR E
LRI A R T A B I S RO I R T T P R D AR 5 SR T e R TV R i T ) B9F 9 A 7
it Je + U2 A K 1 375 2 TR kD AR G L 4 AR X T 2 1 g A 1M i PR A

AU FEAE 2 LA g B8 U6 A B0F 58 %0 525 DA ZR 8 A 0 AR ) O BF 9 It BB o A T141 6 ) 3 o )= 4 L 30 5 I
ST B T AR A I LA R 1M1 I o o 8 O 45 Ty T 47 2R e R 4 T A ) 0 BT O 5 T i A R AT A 1)
X HE 5 J 4l X A7 ) % L o S5 T O T AR A DT AR A 3 3 3 A )T e S 4 b 34 B (1M
B B Rp 9 P o T DA T RRUPR G | b J22 T8 3 R s T Jo A | M e v L AR 2% 6 Y R L s i G 55 T
TET 3 A0 el ) 36 3% 0 )R8 K e X AR O 4 S B S ke HE B DR AL R AT R L B R MR TR 2 L 35 )2
TSGR R 4 AT T AR T o A T S F R P R U R

1.2 RABZBZREREL

.21 A AR

1. R M P& % 4 HE AR A A 1 T B 9 5@ 2R R B AL R O

i B R EE L LR IO T EL A ) )2 e S TR 6 B AR A S U R E R R L IROK
T CIM) ) 42 Th1 25 G 5 T8 1) T e 5 58 b 7 R 4 DX DA 5 o 3 S g (116 T )2 T b )22 A A 5 T R T
e DX ML HRY f) 35 TR L U S B AN IR 2 R m R

2. R M B R E HHE AR H IS i B A SR R

CIR 3 1 J23 23 # - R D 31D Ml 7 0408 A . 7 fifp 08 R g e g 2 111 o ) 35— J22 6 R 1) Sl L L B AT
T S22 30 23 5 A 0 M 5 A R O 0 A W SRR AL e M S ) I S AR AE

(2) 301 57 1 05 B P BIF 5 - 249 50 S IRV 3k 100 50 0BT 2R £ 7 T A% b 7 A TR AR AR 2 AR SRR E Y A
I 3l )22 2 5 T 8 320 55 W SRS 2l AR A 3 A 5 20 W 2% 0 S W SRS e o 1) b F) T AL R i 5 AR T SR
A T 135 21y 9 S8 53 BT 40 S5 060 04 43 BEE o % AR [ T B ERE 40 0 5 2 i R i SR R 4% B ) 1 3 )
HEATRF A BT . AE L B4 B i SR Al . S5 i R R ARE DT B S sh ML

(3) U1 3 B IS T B 43 A7 - A FH BASIN BE40L 2R 48 (BS 1] 1 28 48 4K 1) o 76 % 45 Fh 2 802 32 Loty K IR
V- 11 78 16 55 2 80 SE A7 R IE A S A L . 2l AR 400 g B 116 ) DO e 2 ek g 7R SO ) O R R
7 PRI 5 2 65 2L D00 AU 3 9 g A 3 T 3R L G 5 4 ) o i) 8 P05 A 5 20 B 0 g 3k 3 1 o A 4
(E 338 2o LR v 15 i SR R ) 18 A7 YOG AR W P WY A L T RN SO T I R R 4B I A T



