DOI:10.13810/j.cnki.issn.1000-7210.2012.02.008

2012 4F 4 A A iy vk & dp ¥ £ 2 BATE H2 M
- MR - B 4. 1000-7210(2012)02-0323-08
Fy 3L 22 M 32 K L )2 B e R 7R M 22 R AIE
FEAENTY HEEY B AY EHFEC
(D A2 MR 2 2 B 75 MoK 2R 1300615 @ A AL A 4024 7] L 7 kK 5 130062)

EER, BEE, AXE, THE. BT
47(2):323~330

HE
Mo JF AT L% E LT A
HRMERT RN FEL D
T KB BT N B KR K

B 3 R UL T T35 B Aok Wl LA B Ok AL B o 2

WOFE R EVERCER ESER R
F AP KL ALA 3 B AE

BRXATEILK LM E AL TA A WA X FRAEE,

AR B .
KR MOaH TAEREME KbEHERET
HESEES:P631  XEKARIRAD:A

1 55

] P9 A0 2% K LA 12 0 A Rz vk AT T
W2 W5¢. Planke % il Berndt % #f 58 T K74
T T R U G R e i 2 2 b ) KL b 2 R A
Ja V398 ko A HE Y 16 Bl R BB OG5 Single
A0S0 3 AT S A it 3 % 4k M B R A T T L ROR
W JOLE 2 R4 o8 Ol s R A BT L K
AH RN AR 2 A 0 T R IE 9 0 Fe /N PR G 'J:I'/Jlﬁ%iij]
FAFIE LTS, el E R 1
ﬁE@i&)ﬁiﬁiEHﬂ‘%ﬁﬁkm%ﬁJﬁﬁlﬁ](J(UJHW@J)—?E
CRINMLA AR B B — A A CROlig & 288 — 21
VU 2 5 TEFAE K LA 53 5220 R g
FEAR IR P Eh B0 B HE BT SRR e
HIG, e BEETIIAN A 1 s 25 J7 H R [ Al
R L RN AT 5 A 4G ) o v B, O
VE R R BT s X PR 22 45 R A A e 2 — il

* MR KA T BT 2199 54 TR MO 24 M Bk AL 2%

¥ E T

PAREH AT A BTG

B BRI A ’ﬁ W%
—HEA R TN S B R E R AR AR R AT B AR

223 E I 4E AL R B T AN 3 R 3 R AR AE. A H IR 4 B EY R, 2012,

AXKEMRTEHERAK L EREFOHME MR ETAHEHETHON BT T KLERE.
R OMRTEHEWRL KL EHE
WIFFAAEAEMELSRE; ORI K &8 AR T

b e RmE Cl e R4 o R
g E KW,
KO AL Okl LA B 4 R, A R E K
s OQEERA B . ZBEXKUEHEFTRAINE
IMEABEREL . BHAREMELT S
WAEN RELE
FREREHNKDEHEWHE R E R4 T HE

T ['J %U

ki FAEA HEMHETL KhEHERE

R L) 2 35 AT b A

B P 3L 7330 TR )2 Ll il OB R T A B TR
A BB LA 2 5 DR SR AR 5 SRR AR D
A7 AR R 225 . E A BORHIE S6% X W b 2 32 2347
TE =K E - R B B2 5 oA e 2 B VI
2 — BRI = Be™ 5 fE Bl A i B Rl b SO T kD
ﬁﬁ@ﬁﬁmﬂﬁﬁﬁﬁfﬂﬁ%ﬁ@ A AFURT EE P A o R

— B 43 Sy = AT WO A T ] AR 4 AR
E%E%ﬂﬂ%ﬁ#i‘mulTﬁﬂﬁjvﬁjl”\ﬂﬁ{km
T T [T A9F 52 1 BE iy 2 b Bk A7 78 B LR L ] DL 5
1) R0 1) L e S OB L e e AR D) 5 U
UTAFXAR AL 2 4 K L B T2 AF 5 Ik 22 U E T i Bl
Hay 14 220 e, O N7 T K L B i S R AL
TERE K LA B B OC & L A ALAG AR Al B A )= —
A bR B 2 T R RS O L b 2
Z20 0 0L i SORS A B R T SO

U] R A5 AN [R] W B /4t DX 22 T L o = B A
RS He— LR YL K A 55 Sk Xl BT PR A1 43 3t 1)

B¢ ,130061, Email:tanghfhc@jlu. edu. cn
AT 2011 4FE 04 A 29 BILH] . LU T 2012 45 1 A 31 B3],

ARIFHFSE H E 497375 H (2009CB219303) | [/ 58 [ 4K Bl 2% 3 4F £ 43 (41002038) HI 75 Ak K 24 Bl 27 B U5 15 28 X 2 FBH B8 W H (200903027)

A,



324 A ML ER P o B R

2012 4

B IOl s = B R IR BN A G O Kl s i g
B R DO R X 2 T ELAS R A oK
L 2= 0 o g R\ O AR R R 22 5 ©
S A I AN ] A S ARy 53 B T K LA )2
AT S A LB TR UM L TR R KL 2
FATTHY A BRI A3 A ST L A JE T S R
FH BT X I B 02 K s il O R G B . A
I A SO P A M 2 K R AT D R
SRR R RS TR M R AH B T AT L BRAT
B3 A2 3 R AE S U XT L e 5ah OBaR T R
SR AR SR 4

2 Kl b S B oA Ik

2.1 SREHHE

I IR M2 PR TS A L 4 8 2 L e
JEH WA EAREE KNS D W A A
FIEES o Il ML T2 B0 B AN B 5 ol ot 2z ] BRI i
¢ i aed A X (] 300 L [ 205 R S 1Y) B3 o JE 8 L A
BERIWNMEAREE” WY i 3 BLUT5 X
149 22 S TR J8C o AN 75 2 I i) (8] Wy ARG 3 8 . anve
HIATTZ 0] Ve B0 BT 4L 2 6] 7R B — ECRD
A B LA B 45 T %28 B T 20 A T R /)N b
WA RS FOEAE R A

TR E R e — A IME B IR LRk
IALAS I MRS 72 K A 7 3t 38 Sl 2 e o5 — 2 Y L
11 AR AR 5 5 S Ol s W H AT T e (R
WFZJOUNUE 3T S M. 181 UK % b 2
Bl —& Bl — kBRIl s 2 T R Tk
L 2 24 0 M 22 B T Ak el PR g A . S R
L et 25 55 0T 2 (R mo) 5 i 748 0 2 K 40 g % 1)
W7 1A S A T P AN B 45 T ) R R A s K L

HEAL I HERR W 5 R AR I 2 TR AR B ) Rk
A 1AW 1 A8 2 2 (8 A AR TE — A R R
T —— I AN G 1T 32 5 T A A 5 BB/ s DL AT
RS RIS, BRI KPSt R LR w2
AL G 4L A IR .
2.2 R BITHRFFE

R 2 S R 3l 2 B L A0 Kok Ll A v H B
TG K FL A A R AT T L DAL 2RI R O R
Ll A L i kL 2 HE AR O 5 Bk BT Rl 4ok 5
AN F1 R Ll = B B A W iR 11 E FR A 5 AT g3
S TSR A7 30 B o0 A HI BT 5 44 W88 3 11
Sl PE i AR LA i S AR R RR AR B A T A
BB TT A L W RO BT A sl Bk 5 AN
HIBR T A L T L L s R kobe
Ll At KBS 2B T R Tt SO B RE . B
AT E A — B = Bl e R R o o v A
TG R H BT AL AL i BIL A R K Ll AL R A Y 2%
(£ D, FHEANI 55 HETTHRAE

(D H I

6 V2 B LA 1Y [) — U 2y BP0 O AR T P Y K
W SR A M/ WA T, A2 R &
QLA R R A R 60 A I T W W = S
— 3 AN — B d KRR O LR B LK,
[Fi] — ¥4 0 50 1 PR N ELAT AR B S5 4 R i L
] B & B U SOk 3 2 PR R 2 B A L (AR ) AR
FEAS Ak AR B ORE R AL B RN B R R A R A 2
AR,

()R H I E

J2 R RRAE A B 38 L B PR B 2R 1 ¥4 H0 B TG B
WH N A A/ WA A Rt B —
AR 25 P /S AR S A 41 25 4 L o
Al EAT A 2 A H R AR T A, e KRR B R

A

Bl TR A 2R — 2 Bl — Jobe 1l K 3 )= T



EERVE

AR AR A AT 30 I L e = BT M R M R R AR 325

B 2 R M S L AN e L KL v H R OT R
H ] A A T P Y
L1 —ZRIEEA; LE-2RIUARGBHEOES: LW—2217
U O A s LNW—ZRINARJLE B Ok 5 LN—2 B ildbi
A s HS—Jobetlmavis i LA s HN—Jobe il duits i s

R KR 200m, B R AL KgAK T R
BRI BETE bR B A R AR R BT AR AR R K 2%
S R R T TA] — kv

(3) kLG

S R T TR — 32k Ll 43 A v J R T2 A i HE
I EEMA. @ et aMHAGHRT. J A
— AN E A AT O & KR R R
100~400m, Ftyim 7E 1 2 A< 9 18] #OE B iy, ml o/
R KA 7 I 2 DO -2 . [l — MU NS A
A2 A3 R A 45 4 A8 A A KL W ok R ] — &
% 2 H Ly (A] & — A B 22 A4 B rhoty) s HOE
AR R R BB IR IR S

() K AL HLF

SR AR IR AR AL i 5L i PR B 3R 1 K L AL ) B
JIG o S TR A A A2 RIS I L W A [ BT B ) PT D K
R KA 7S IR JZ TR A R 2 . AR I HLA R 2
] %) A A2 B0 AT A AR R 22 5% 5 Tl — K L Bl
B A A 22 B A AN K HLE 25 4 AT A7 AR 3R
KA W R IR T I/l — 4 3K b o M) b 4R 9 2k
LLI MRS B AE 5 A Ak 27 U3 R 45 40 5 T PT Be A7 A
BRZER,

F1 NLHER B ITTHAE

HiJ3 265 MR GE E AT * W T A GE
¥ 1125 IF— W A N R [R5 1 ] i i) SOl e
WHMTEA S RAIRREMA S AR AR M R 0 R R oA
, . e WA A Ak AN TR | JO R
Lk ARHAS Hy 1 F1 AR LR ] Fi JE R A
A - BN AMM Akt AR T R 4
, o SRS R
JOUBUETE R4 it e fo BE R

3 Kl M Z M R A B TR AR

Fi2 FE 2 B IR 2 R AR R R R REAE L AE I
I —BL =B Jls 1= b R U R R R IR
At JEAR R B AR R AR RRR /R A T
AREE 9 FhIEA 3 7% AH BT (8] 3) , g Ff 3 7% A4 BR. T
— MBE AT A5 A I UG X R s = e e b
R RR AN B0 B B A B 1 R — MR A HOT N A TR
a o R AR A B A MU B IE 2 e 1] 5
S A5 15 A ] B AR 22 /0N o T TR A0 A 2 4% B AR LT
FFE

(DA P8 55 ] J2 2 L A7 22 Ak
ARACARH /I T B 0 0 P AT s P A7 1 - g,
K- T 5 52 0 B T s AT iR T i it s 39 5 A /N T
2%, ZRH A BT T LI ST 2 B R S k. N
R HAPAT S5 ] S AR ES R . %S R A T
fife T8 Ay B AE ARG 92 1 ol MR b LS R T Y e
B R O 2 B e R A 20 B B K

) FRPEEE  HME 5 IR AR e A L
T b 49 =8 A 2 i M o R e T L T R A R A )
B HOKSP B O B B s AT HOIR . RS TR
AP0 JEE JRE FT R A A% o T B o AR A A IR R R
R IR R D o 3 BT A TS THT 22 8 1 A



326 A ML ER P o B R

2012 4

7RV SRR B E W

o] fiE 4t

w HUEL S B Y M 5 1 1] 4R

W AR &
|

@ Lo 2l W H TR, Bk g H

(28 < S| 20 AULEE A A 7 A A
; LT L oK UL BUR L % R T

LS UL B T3 N 3 WhL ki )

I AR

ZO W T AR R A
o L R BLGE AR R IR T
S s B b e LU S H . R
L A (i

[ AR

Bl AR

R

l. BEKE

Lo

PAME S SR A () o g
g /= R AR O
e 2 e i b L AR AT DL Kl A E A
B MERA ., T
T L £ g e = {90 o ¥y il . o ) 2 R

ALK

o | [E =
e 7 %2 1F

its % 17

HIEWH W ahEBE
2/ gl R CHE D
e 22, M B A L koL TR K
1Ly 90 FE R B % T HH 2 ] K
FE o S # aft F TE H e B M e il
-FtE. RIL W %

L 808

H.oElE.

it « 75 16 &
A . ol A FOAR il

KT R

LI s s MipE 8 (i s okl
o e [ L RS Ol A
Wz WS ML MR L KL E R R K
LU {0 B 00 2% W0 4 ) 0] %
18 it £ ) i 8 0L 3 S

W, AL &R

. g,

HE 3 0y 1
i . F 1 21
A . o] Fe B ki Bl

EHMM

R A EMBET. ETW
It i ¢
20 Uil pE A oi
& B0 HI B ] A T
S3UN S8 =31 M A S =S

Fo: SR
T L T BLAR
EHHEER, 1T

Lo Mok 1l i« ke ol il 688 H 0C kLl T M

a0 H A 0 BE
L R ER k)
FL A HE 4% B L R o/ 22 8 il 4

F B AR
PREIRE Py

PR 3 P IL A M S K L )2 R B TT R

i R S T O T R SR S e fih L R P AT —
WP AT A o 2% MR AR AT g A B S A B
FEIEA Kla 2 i el iy AR L e 22 O il
A .

(IJEAR i J2= A v 5w J5E i U A 2 9 JR
ARAEEL /N p P L TOUTR B i 4 ol TR PR 5 O L
IV RT3 g A (B8 05+ b 3 1 i 39 A 3

5

AN 10T CHC 1B i AT e 22 A K » b B I i A
Feim ) DAL, % TR TR 2 B R A
Hef Sl 2 RS NECE B T
SEATAEH o %S M AR AT AR O e R AR S
T b KR TR A HERR ) o R A R
AR X R E () A

O Fek o Jz= A v i I i) Y Jed Al 52 B AR Ak



EERVE

AR AR A AT 30 I L e = BT M R M R R AR 327

PR PR VT B TP R R KT T R
1 [ sl AW 1 . A 2 T A 3 R A Gl R OR T 207, Bl
AT <E B P A ST U R ITE, ATTE 2 ol e 2
fi o O S 2 Bl R A e R P 2
AL — A B2 A Al L 1) DO ] AT 3 O S AT I
AT VBT AREE A . %2 M R AR R A B A H TE AR X P
Y M LK Il WA R HERR Y L P R e 2
B IR LA 1= R W L R —

GYIEBDR Mo JZ 7 v 0 IS i D Je] A 9 R
AR d R TR U T b B i T P . R
IR THT £ 52 5 (5 sl A (B T T A i 32 A 3l R R T
20°, AWy AR ) AT . X ROC I TR I 2
I A S P T A 22 5T R fih L 3 B P AR
Z R L A L2 E A5 A e DY A AT o g O o
Fr—~FAT AT AR S A o 122 Ml 7 AR AT fige B O (e H
A T T 5 P R R HERR W R 2R 2
Feo £ B . @ Bk SME Al L Foofk iy — Fif 4 R
PR A K E R P W 2 —

CEORAR M J=— 00 1) g — 0 A 3 A fh ) L
JELJE 1) — A 75 1) 2% 3 D3R 1) A B2 7 1) 6 T A S ()
R AR O TR T 22 R AN H G B9 T
B EAA R Z2 W TSI A PR AT X HOC Y TS
THT 22 5% R fioh o P SR TR L 22 B T R RS A kL
TG A BRI 22 O e HOIR A s AR A AE 1]
AT SO AT o %S MR A T AR A e =
Vi 20 B0 2B g ke T A B ) 4 FR Ay o P 2 B
N EBRA L IR S ) %

(DR o J= A 30 I 1 Y Je] Al 5 B AR Ak
PR PR 1T TB o i PR S R R K P T
58 B P SO (R TOT RS IR B 3 ARl R OR T
107 Bl v b e T 1) L BT . 2% PR OT A TS T 22 52
HI A S PR B D 2 BT R S A . R
PRI B 75 16 22 0 AN %) Bk o 5 08 e 0P — il B P
Frel i ARG 1 . 2 H R AR T S 7 10 2 BB — R
AT AT AR . RS R A AT R O 7R RN L
M 5 B LR TS B L IR A 3 R

(S BRMR /IR il 2 7 v 3 JBE 1o DY i JBE JEE AR 4k
AN AN PG B (M T P T i Al CHG At T FR
T S W S AR I T ) o HE S T 55 O 15 A TR
. BT TS I 2 1 0 A R 4 iR SR
T A1 22 5 R R fh o A DB T 22 O BROAR L R L L
b2 ALAS M o 128 M A A i RO A J il sk

L2 1 DX 3 4 L 18] 2 3 AR e M 2 O DE il
FEJE B R A SR IE &

(OFEAR I8 A B S A R0 B AR AR AR
AT K- T #5258 T8I sl 184 . i B o0 i 1R
A2 T 22 0 Wt J2= 2 fiph A58 W T 22 O[B4 sl B8 5
ZRTLAHE o %IRRT AT i B D il 3 B sl
B I B R HE AR 5 Tk 2 O A R R B0k

s
4 ML= L M JE A% AR S )

P 3L 2 Ml A< 0 BT o 5 I Ll e e T S O
U I SR RS s B 4a it YP7T—CS1-3
Hby 52 i R F9 TED  Mh RE UEOR 08N 26 Hz, CDP T N
25m X 25m, HH B FATA

(DRYEAZ =R A B PR,
e H T E R 8 AN R A # 0 (VED ~ VE
@) JFArdl o 4 AR A G T, Horp & b 52
FHETT AT 5 — A K HLAG X R 1l 7% AH 20 & B oT B
M KIWHL R, BRoc VEQ@S VED . ¥t VED
5 VE®Z 1] 1) & & O¢ & A B Ah  HAth 550 0] 1
P2 b OC 22 4 W1 L O B A 5 JC I LA AE XTI

(2) F49 12 DX 3 20 b R A PR OT 32 28 B IR AR
ot VE@.VE®, E IR VEQ . VE®.VE®, #L14k
50 VEO MR 55 5.¢ VEQ . VED , W45t £
UAEAPAT R AL R A BLAR SRR S IR 4 . N R
FHEEF ] 5 AR (Z WA B AEX N .

O TE [ — U JoC N 5 2 80 2 240 7 IR A28 4k
I — o B B MAIE & rCs ) S8 i 1) A
6] A AZ /N AR 2 kB AT S L BLR 2 R
BT VB AR AR LA R AL B ROFN B AR b
2 KB I LEL R AR A EL G5 L S FRN R E AT
54 /N O W) R B AT B R A5

Ab S TE M R AH TR 4 A5 R A E L BT
T 5 B9 L S AR E 4 R Bl I AT D 2 80T A
HAER T Y TR AR THSMESE LR N
88TV A R OT CHH 24 T AHD 19 B G & U E DA
i o

Kl de #w7R T K LA 12 0 & B A AE R ) i
Y\ B B R AE . B R RO S ) AT
B & E ., 5U0EUS HZ A [F 2 AL 2 8
)R I B O FR AT LA A R A X B R



328 A1l

27/ IE L N 2012 4F

+_‘JS[F
1

1900

L1000 L
I

s ﬁma

900 000 05g
LY L1000 L10sg

." Mzesad
23 T e UL — isE
(TL+ 1413 [l3+2+ 15 R TTEaH— |
i LB (=3 anE 1011 '
. v el =1 : 142 3
2 4+ SR iz =z
nn s
THS M2+l
{1
25
2 (h)
Jab |k
HL B 1 HLH
VE®
VG4 g
VE®)
VG3
o VES
=
o VE4
VG2 |VES
CG-4
VEZ2 £G-3
CG-2
VG VEQ | “
()
Il | 13 } [ n: | [l [ 11z 13 CG-1 | |VEQ
kils il REBAE g sk SPRR wmuen Faes emem i PEITOT AL KL
1 11 M 4 HI 0l ¥ Hl NoE Y

PR 4 AL 2 A 0 BT I SO AL L 3 )2 R R AE
(a)id YP7T—CS1-3 I Hu R fig B & 1T 5 (b) B34 Ll AR LS5 2R 5 (o) B Ol A I 28 e B R
VEDQ~ VE® Jg 7 A 550 CaJ fif B A L AL

TR Z Ak X LA RE SR — A S J2 1A U0 s 4R AR
FT T R AT A L Ml )2 R B4 v A R T 2H 5 X L
A K B 9 BRAE T I - TR BE ¥ S0 PR IT B X Y
W ZTE VS 2 B oe A5 i BRGE T AT TR B HRR
BERE T BEAAE DL T R AT RO DX 2 K HLAS . AT
e BERE 22 KL e M 2 RS E T Ik B Ve A OT LA
GRS TARAL ) « I e 7 B A B I BEORHr E slon
AH M B R AL (Y 29 T L AN RE A B 20 4 R 22 08 1)
FILOEMPID M B E LR .

?71994-2016 China Academic Journal Electronic Publishing House. All rights reserved.

5 g
5.1 MNIUARESRE

I TR PR R RS A Tl PR RO
G o M ) A0 8y s ol L ) 3 A 5 O B A
e 1) B 38 A A T A Iy T A W o AR 3 XY
AN A 2 A EA RS S, ERER
B I S T T A I () _E AR KR B R

http://www.cnki.net



EERVE

AR AR A AT 30 I L e = BT M R M R R AR 329

I RO B AT DA M AT AR #f B oK R o 4 ] 4 AR
PR 5] L 5 A [ W7 o DA] 0kg DA BSF ] 7 18T R 7 2% 5 T AT i
B B T o AR SCHRE B M T2 2 A 1) T 2
45K N T2 S8 R HIR B R L n ORI B
NN RS SR . X PR SR TR K L R P
EILLE R REE GBI B R R KA
B AN T R A Dy it S B M 7 AH BT R AT 20 e
PRl Ay 1220 5 T AS R AT R0 A o 3t 72 AR BT B2k
5.2 BB R A8 LE

5 AR WS 00 A TR M 2 P TR 7 3t [+ 40 1)
TR AR [) A S 1Y 114 3t 2 52 2 45 102 ol e [ A 1 22 O
FHOROG 2 o DR 7 75 0 3 2= TO L b ot 4 % )+ AR 3l
JREJEE RT B A MBS B R 18] o 7KL 2 AR
JEE S A 3t J= 4 2 Rk 8] B4 77 v 2 A7 AR R ) AN
TEME B DA P T B — R KL B HE R 5
23 3 PR [R] — YR G A B S AR DA L T ] 30 % B T 1)
RS BE O BT A JREJEE B A TR o {EL R F
FRF 5] AH 22 TG L s — 0 AN ] 288 Y B8 ¢ % A A (7] A s 1]
DA HL S BB JEE 2 A7 7 0 35 PR 22 55 IR O MU H TS
THE 89 Jlimg A ZU R al A 7 J A A B0 B R AR
Z WL B B HE R AR AR 2L 0. 01km® B R
T 100km® B4 A XS T E WA R F5 2 10Ma, &
JZE B9 I B 18] 52 A5 2 ab 8 o DAL 0t 3 AR A BRUAS T
FEAE T B 2 5 0 S 220l TR IR Ol s
M J= F) R BB T B4 2 ) L TR AR A (SURR S M AR —
BT B A S B A KL e X M AR AR S e A
TEBRIRZE JFHA RSB IR, RiEAENE
B O 2R AT S ST AR B AR AR A T JEE TR £
Jo AR A R Y L FL A T B AR AR BR T F R 8 R
B K J3E i AN BEEA TG 1 20 1
5.3 BH/ERBMIE

HT T I = I S 5 R o A L B TR R
THIRZR B9 TR AR AR 5 25 i SRR s 2
ARERA MR X B B B A JE Pt S A AT B s
JZ AN A B A K/ A (O D s Tk
UL . BEUk A R e A 1 AT 52 B O otk sl Btk L 4%
AL 55 U M AR Ml = AR LT ORI e TR AR AT 3R
BT AR CEAT AT SR IR P A e fRIR L A
AL 5 PR PRI A MR AR T . R BEAT K L R
Xof L I X B g A R e R AT JRUA R K
HERAAR T KA EMH IR T

A LA M T R AR B R B i R 1

L B AR AR+ 22 F B KL o = s At 2 Y 4
A KL = A AR T A 22501

6 45

(1PN L 23 3 5 30 o = 0 L A 3 A
A ALK LA BE S UL D DL AT AN B G RS ST
IS BE 5 0 iy Mg A 1 0% of BT XY 22 53 08 i
ARG ZE S E R N 2 B 2D
FAIT Z R A A AT A Z ]

2O AR K 9 IE i A2 ACa A0 5 AR Ak mT
R IL 2 08 R AL s = BT Rl 3 4 260k
INENRARIK R ¥ H 5T B E T AL A L Il BL |
KPR RE . 12 B4 04 5= BORE 0 B A 00 7T ik
FXF B L AL B4 A 2 22

(3) AR 41 B T 245 0 9 90 b 7 S 53 45 R R AR L 7
s 3 2 M8 Il 2 — B L = Bk g 2 A on] SR
R NN N & N R NN TR NN o4 R NN S NN Z R TN S
AR/ TR FNFTAREE O M HLA b 72 A7 50T . 45 b 3 R AH
LSRR S LD QT TR G VA Q1T 2 = gs W w8 i
e A B IC AL T A - 7 [F] — Ml 5= A BT N A R O
JZ A ARAS A BAT B S BRIV M 2 vy o) 328 S 15
1 AR TA) L ABTA /)

2 % X W

[1] Planke S, Symonds P A, Alvestad E et al. Seismic
volcano stratigraphy of large-volume basaltic extru-
sive complexes on rifted margins. J Geophysical Re-
search-Solid Earth, 2000,105(8): 19335~19351

[ 2] Berndt C, Planke S, Alvestad E et al. Seismic volca-
no stratigraphy of the Norwegian Margin: constraints
on tectonomagmatic break-up processes. Journal of
the Geological Society ,2001,158(3); 413~426

[ 3] Single R T, Jerram D A. The 3D facies architecture
of flood basalt provinces and their internal heteroge-
neity: examples from the Palaeogene Skye Lava
Field. Journal of the Geological Society, 2004,161
911~926

(4] D&% 2t mWag. kol i 414 0F 58 A B 3
P& 77 9k —— LA 2 O8] 75 D0 DX 1+ 5077 X35l 5 8 A Oy
. E X SR . 2000,19(2) :198~204
Ma Jinging., Li Jintang, Feng Zongzhi. On volcano-
tectonic associations and their geological mapping-an
example from 1 :50000 regional geological surveying
in Minqing area, Fujian. Regional of China, 2000,
19(2):198~204

(5] R ISR KL E X i 2 B i 5 % 4y ——
KTl A KO B T 19 e, kol b B S 8,



330 AN U= Q7 B e R N 2012 4
1996,17(3-4) :85~94 [14] R PEEZ W] . 40 45 A0 0 23 28 R B Il K
Xie Jiaying. Appoach to volcanic stratigraphic unite and WL A J2 78 F A0 BT A7l 2% 4, 2008, 29(6) : 841 ~
its division in continental volcanic terrain. Volcanology 845
& Mineral Resources,1996,17(3-4) :85~94 Tang Huafeng, Pang Yanming, Bian Weihua et al.
[6] WxR= BB MahaxSHEREIT. Kol fi Reservoirs quantitative analysis of volcanic edifice of
L re,1994,15(1) . 74~75 Yingcheng Formation in Songliao Basin, Early Creta-
Xie Jiaying. Cool unit, flow unit and deposit unit. Vol- ceous, NE China. Acta Petrolei Sinica, 2008,
canology & Mineral Resources,1994,15(1) .74~75 29(6) :841~845
(7] @woER. mat. At A URG AR b — DT 2 IH (151  JFEAER. T BETH , 245 4 56 MV IT 400 1 22 2 8 4 1
B ) 4 . Ml BT A 2 5 AF 5, 2004, 27 (1) . AR K LA AE) By 3L AR TR0 Rl 7% TR . b 3K B 2 R
58~63 2007,22(2): 530~536
Meng Xianfeng, Gao Jianbin. Division of cartograph- Tang Huafeng, Wang Pujun, Jiang Chuanjin et al.
ic unit in the Mesozoic continental volcano-deposit ba- Physical model and seismic recognition of concealed
sin in Northern Hebei, China. Geological Survey and volcanic edifices of Yingcheng Formation in Songliao
Research, 2004,27(1) :58~63 Basin, Cretaceous, NE China. Progress in Geophys—
(8] XUPKz . BERN . s AT, Kl i 4 & BF 7 Fss &y ics+2007.22(2) ; 530~536
N —— LAV S 22— 2 3t Xk s g 4] iR (167 FEARR 28 Bt 4 » S HE W 5. JC 1Ll J2 205 4 R AE B FE X
4R T HE BT . 2004, 24(2) :35~40 WEBELHT 52 B 0 24 oL Hb Bk 5 B A% 4R, 2011, 54 (2)
Liu Qinghong, Liao Siping. Huang Chuanguan. The 620~627
research and mapping of volcanic associations: An ex— Tang Huafeng, Li Ruilei, Wu Yanhui et al. Textural
ample from the volcanic rocks in the Comai-Boindoi characteristics of volcanic strata and its constraint to
zone, Xizang. Sedimentary Geology and Tethyan impedance inversion. Chinese J Geophys, 2011,
Geology, 2004, 24(2):35~40 54(2): 620~627
[ 9] Wang Pujun. Ren Yanguang, Shan Xuanlong et al. [17] FB,5kHF, WS BESHEER I X ks
The cretaceous volcanic succession around the Songli- SR A A R R 7 . A He Bk B R DR, 2010,
ao Basin, NE China: Relationship between volcanism 45(5) ;741 ~747, 767
and sedimentation. Geological Journal, 2002,37(2) . Wang Ling, Zhang Yan, Dai Xiao-feng et al. Identifi-
97~115 cation of effective volcanic gas reservoir in the block
[10] FEAEX e, TBE A AN L A0 1 2 &8 Ak of Xushen 9 well, Xushen gas field. OGP, 2010,
1125 I8 A T TRl AR AE . KRR Tl ,2010,30(3) :35~39 45(5); T41~747, 767
Tang Huafeng, Bian Weihua, Wang Pujun et al. [18] ##Lsx, B X, X7 W, 254 F) H Ho Bk By 7 % L i 7%
Characteristics volcanic eruption cycles of Yingcheng BSESHIRE KA. A Bk B 3%, 2009,
Formation in Songliao Basin, early Cretaceous, NE 44(1):70~74,97
China. Natural Gas Industry, 2010,30(3) :35~39 Xu Ligui, Xia Yiping, Liu Wanhui. Integrative appli-
(117 FEAER, TBEIE 2248 & 5. A I 0 K15 A b 78 4% cation of geophysical prospecting data to interpret
TE B H 5 PR W 24 00 5C R 3 MROR 2 2= i (b Bk B 2 deep volcanic rock in superposed basin. OGP, 2009,
) »2007,37(1) :73~78 44(1):70~74,97
Tang Huafeng, Wang Pujun., Jiang Chuanjin et al. (197 ZRFeAe. MAIL 7 b v F A % BT BF 19 L 43 A B s et
Seismic characters of volcanic facies and their distri- FILAE. A i M BR Py BRI, 2002, 37(3): 291~294
bution relation to deep faults in Songliao Basin. Jour- Cai Xianhua. Distribution of volcanic rock and its rule of
nal of Jilin University (Earth Science Edition), reservoir on Changling faulted depression, south of
2007,37(1).:73~78 Songliao Basin. OGP, 2002, 37(3): 291~294
(12] FEIe, TEEIE, 1) M & AL A B A LA e [20] EEME.FRE. EHROE. SRR EMILE
EEEG N S U e V% SHITTR N E A AP SR W N by T e T B L ORI R R N . vl sk
K (MR B2E D . 2007,37(6) :1183~1191 FREIHR ,2008,43(1) :107~112
Huang Yulong, Wang Pujun, Men Guangtian et al. Wang Yuhua, Lei Maosheng, Lei Yuhong et al. Ap-
Division of volcanic cycles and stages of the plication of high precision gravity and magnetic data
Yingcheng Formation of the Songliao Basin: take the in exploration of volcanic gas reservoir in Gulong fault
cross sections at the margin and the boring holes as depression of Songliao basin. OGP, 2008, 43(1):
examples. Journal of Jilin University (Earth Sci- 107~112
ence Edition) , 2007,37(6):1183~1191 (217 F Rk I 255040 . ko W 3 0T 1) Ak 2
[13]  TEEEHH, RDI AL, 5800 5. R Il )3 2 AR 3R ¥ T W % 3 A2 . M8 T . 1999,45(S) :369~377

JE) 1L 4 b b B O . b R B 24 4%, 2011,54(2) .
597~610

Wang Pujun, Zhang Gongcheng, Meng Qi’an et al.
Applications of seismic volcano stratigraphy to the
volcanic rifted basins of China. Chinese | Geophys,
2011, 54(2):597~610

Bai Zhida, Sun Shanping, Li Jiazhen et al. Cone
structure and eruption process of modern volcanoes in
Wudalianchi area, Heilongjiang province. Geological

Review, 45(S) :369~377

(KA. 5)



i Oil Geophysical Prospecting 2012

Characteristics of volcanic stratigraphy units and
seismic stratigraphy of Yingcheng Formation in
Songliao Basin, NE China. Tang Huafeng' , Zhao Mi-
fu’ ,Shan Xuanlong' and Wang Pujun'. OGP ,2012 ,
47(2):323~330
Seismic-geology characteristics of volcano
stratigraphy of Yingcheng Formation are discussed
in this paper by integrated analyses of volcanic
boundary, volcanic units and seismic facies units.
There are three viewpoints about seismic-geology
characteristics of volcanic rocks. Firstly, almost
boundaries of volcano stratigraphy of Songliao Ba-
sin are the angle or volcanic disconformity;the oth-
ers are parallel disconformity or conformity. Sec-
ondly,volcano stratigraphy units can be divided in-
to cooling units, cooling unit group, volcanic edi-
fices and volcanic edifices group according to the
building process and the boundary characteristic.
In the resolution of current seismic data can exact
reveal the volcanic edifices or its group. Thirdly,
seismic facies units of 1st and 3rd member of
Yingcheng Formation are divided into 9 types.
They are sheet-shaped, sheet-shaped drape, shield-
shaped, mount-shaped, lens-shaped, wedge-shaped ,
fan-shaped, saucer/plate-shaped and pipe-shaped.
The seismic facies units can be explained to the
volcanic edifices. The dip angle of volcanic rock
beds decreases from central to distal parts along a
given edifice’s limb. The relative geological frame-
work of volcano stratigraphy ( cooling unit group)
can be built according to the overlap sequence of
rock beds in seismic facies units. This is a new way
to characterize the volcano stratigraphy.
Key words: Songliao Basin, Yingcheng Formation
of lower Craterous, volcano stratigraphy unit, vol-
canic disconformity, seismic facies units,framework
of volcano stratigraphy
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Provenance system analysis at Ek, in Nanpi sag
based on well to seismic integrated studies. Qian
Geng' ,Li Yong', Yan Zhaokun', Xu Yancai’ , Wang
Jincheng' , Zhang Jing' , Xiao Dunqing’ , Pu Xiugang®
and Liu Zicang®. OGP ,2012,47(2):331~337

An analysis of provenance ,paleocurrent, sand-

stone content isogram and distribution characteris-
tics of sand bodies at Ek, in Nanpi Sag has been
conducted mainly based on 3D seismic data, com-
bined with heavy minerals, sandstone content of
single wells, seismic attributes and seismic facies
interpretation. The results demonstrate that there
are three main material source areas at Ek, in Nan-
pi Sag: Xuhei salient, Dongguang salient,and Can-
gxian uplift. Then paleocurrent has been deter-
mined by the imbricate or S-type progradational re-
flection configuration of delta facies from seismic
facies interpretation of single well and crosswell
seismic profiles. And sand body boundaries have
been determined by high amplitude, high frequen-
cy,high continuous parallel seismic reflection con-
figuration from the seismic facies interpretation of
lacustrine facies. The sandstone content isograms
are obtained. The two-direction paleocurrents with
a portion of sediment from Xuhei salient and Dong-
guang salient had come together near well Wu 7,
Wu 12 and Wushen 1, producing mix-deposition
material source with the relatively high sandstone
content. Nevertheless the sediment from Cangxian
uplift definitely deposited in coastal shallow lake
following the paleocurrent passed by well Ye 21
and Ye 22 in Nanpi sag.

Key words: Nanpi Sag, heavy minerals, seismic at-
tributes, seismic facies ,paleocurrent, sand content ,
provenance analysis
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Calculation of borehole-to-surface electromagnetic
responses on horizontal stratified earth medium. Cao
Hui' , Wang Xuben', He Zhanxiang’, Mao Lifeng'
and Lv Dongwei' . OGP .2012,47(2):338~343
Borehole-to-surface electromagnetic forward
modeling for 1D medium can be simplified as a cal-
culation of electromagnetic response on earth sur-
face exited by a vertical line current source with fi-

nite-length embedded in stratified medium. The



