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ment method

LI, PN AR 78 1] 205 4 7 M SR AT R 2 5 1A
H T Esh iz sh 5 e db s Pk i, 55 40 1042 i o5
FER I L. BEAE 5 L b X R 58 A S 3 T ik N 3 T
M B, A 2 T 4 ke AR AR T 0 K. B R R B
A, RTRBEATEFD Wl i AR b B B S Rk g —
AN LA, /A RN & E SRS )
(BRI A L. 4 T8 LA RN S sk B L BT
(V1B 8 BB T SABh I TG S A Ab 2

R 5 Ll 3 L e 45 A4 11 b 7S I 4
T ARAE RN T MR ) B S 5, R E R AN K.
TA SR I 7 I B 1 5 44 38 . 7 3 1K 5% i
h T ALK 3 NS T I SR ECA 1. 02X 10°
MPa. A T3 A2 A AN o] e 468 e B A LE AR
y=0. 5. 5 Hh TR ST FE 1) B A A, O ) L A e
(RIEAS TR R RALE 1 X107 ~1 X 107" s Ja i,
ASCE R 10X 1075 s AR R, 4k P stk 8T 1)
Pt N SRS T R B L 7=0. 3X10% Pa s,
X5 A B BT LA (RS i I A — B
4.2 SRR

(1) K ify AUREARE 51 6 1) 460 38 T AR AR AE. o Hb G IF
FOUEH L 477 Hh e b A8 Jb Hb B d 47 14 lE 4 4R T
TR T, S E A S, P b 3 0 A X
ANAZ  BEAR KR 1) A By L HEW B BT 9 AR VA I
SEAERCIR TG R, B 2 AR b3z B4 Ak BT A
BB APLEE T, TR R R T A, A v b Bl
THEGR I ACRE B A1, U A B 38 % AN TG ) 2R 8

(@) 7E 5 S v 2 B S A 2 e B B S SR AW AP g AT CE R S
HRIHTRALEL HR T, 2001, (FFTD.

Bl 2 KPR 5 RS )7 8RR 36 T AR I

Fig. 2 Displacement and tectonic strain caused by a point-

collision between two blocks
PR A /A = A W a (BB HOR LR 2, cm/a; b, 1T R IE )
AR ,1.0X1075 57

/N (I 2a) o A5 D8 #9831 g 4 [ 345 1T
FEIL TR A A 07 3 3 U S 1 K, A I
AW e R e IXAT A 0 B R A
AR BB W R A AT R Y MR IR AL, B 2b R, 4
DI g b i PR AR 4 ¥ Dy s 246 B2 22 o Al o PR3 )
Jis 4538 5 g KL AT 2R Y 1) AT AR A AN ] L AR K — 46
J ] XA A Al i PRSI PR T 2 AR Y 5 I A
TRINIE L7 A 25 04 [0 415 TH A T 4 122

(2) RV R 5 S Rl 1L it DA 3 B ) B . 47
TIPS AL e A R R AR, 2 5 R
WX R PSR, 6] 3 SR AERR T EE AL/
Ay =4 I, RS S E G N 1137, B 3a e GE
SCH N ) 40 K BORARKR R AL 1 s ¥ ) g, A0
¥ M PR E T 5 21 13 R HE 3. K0 LAl 3 s PR
SN2 A F R T 10~13 fi5. X BL&
FEVE 3b Hr AR DA BE D B ¥ A 3w A 1 )
AA” & TN IR FRAE R M X BESR B, 12 ) o
FNEEILN ) @y KEIFETL IR ITH) 10~12 5, A
T3 8s BIIK T LY 4~T A% PRIV ) 6, KRN



%54

T 455, SR L il — o A R ) 32568 s R T B

461

4 o
I e I K5 F— wr—
12
(b)
8 -
ar .
O,

150

120

0 30 e %
P g /km
Bl 3 KB iR 5| B A 3 B ) B v
Fig. 3 Tectonic stress concentration due to point-colli-
sion of blocks (in case of A, /A, =4)

MR Ay /A1 = 4 W o BIIERL ) 63 /01, S5 ME 25 5 b, VR 5 T

AATNRIER ST 65 TR EFE R TT s 0eqe. Y3 0. T

71585, R FAw A ) CR D

180

6 fiiZita.

(3) % i T S5 ) il 4 ) g 3 1 1y B PR
A W] AERE I 0 dme A0 B B, A i R PR 2 ke i A /)
IEIET) o5 WK T 10~20 i, 10N ) 44 1) 52
Wi 200 BRAE /0N 1) Ve LAY i 47 1 B 18 A W 1)
ACHERS , g i e 14 2 i v AR AN W 38 0, 17 g B v (R R
FERAR T, 10 B S R RS M &0 K T 18 5 L
MR ] T S 0L JAE e BT R 3 N 422 fh i AR
ARG BE. NI A FH I 20 AT BTG RN ) AH
TN IIAEAT 2R, BT AT 10 1. 75 48 24 Bl 5 12 i 1 AR
(TS840 T 90N fd T LR (R 00 1 B ) B

W AR, AE BT b KT 3 2 05 N ) AR a1

TEBRMI LR 3~4 BITEDL N 2o Fl 05 KT
FEN T 8~12 %, A N g FF-34 W ) m B K 4
~T7 i XA W R S B 100 MPa a6 (1)
FE 7 AR BT ) e Y m) Lk 3 0. 8~1. 2 GPa
I A N ) FISP- 38 N B 0l IA 0. 4~0. 7 GPa [
AP AR BT SCHEXRE (W 22 N ) A S ) 3B
T2 A B 5 T2 1 e SV g R g A i A 1)
KN, T340 W 7 A 5% b B TRk, ¢ 4 m) DA
. PR R I8 R TR KD,

(4 RE) 3 s g %) R vy 1 1 i R R0 8 v T 25
FSCE VR B TR R M, T35 N A — T R A L 1
5 VRERATT, AERERE IR, V-3 N mT e A g
t5~9 £%. FEE LS 1R 100 MPa, Kl g th
5 (AR I B o 22 /bl ik 3] 0. 5~0. 9 GPa. W5
TR A SR TE R S 40 2. 6~2. 8 GPa, IBA1E
W ARSI AT RN 45 A 1 Wt i g A8 3L rp BT o 1
LB 20k 20 % ~35%. A4 NERR Lokt T8
P38 i 07 14 56 ) R s s 78 0 N % AT DLAE v T
100 km [¥] 80~65 km &b . 44K , AN Ik, B
D3 A0 v AR BT T G AR AT o 4 S A

5 &5 R)

(1) Rt B R A R 220 5 1y F Al 43 , 25 5 | S Al
A BRI R 3 T B A B, A 3 I ) ) 4R R
ER20 Zi Wi WS UL LN RS U A e I L ONE: S TR A
ANGE RIS, (2) B 2 R A% e SR ARG 2k 2= i
PN R & S AN B % (b e el A el
2, AR B 1) 22 N 3 R . ) AR o= 1003 Y. ) AN 52
W B A, T 1 A A s ) (AR s, (3) AR SR AL
ZAE TR L KB RERE RT3 7= A= (0 4 31 N g 37 vh I 3
FE e R S BT KT 5~9 % AL S Sk 100
MPa [R5 50T Kt Fs o A 8 v s b BT o 1) e A9 24
A 20%~35%. (4) T #3E Fs Jg B4 H AR
e e AR U A AT BEAE YR T 100 km [ 80~65 km
AR T . (5) AN % & ki — i i Al 7 3, A THE A W)
P 7 S R0 EC At DR 2% 1005 T A B g ) e R
R DDA R s AR IS T s B ) o s 2 S
P (6) ARSCWEA S i b AR 2 o By, A 2%
Hi S AN b R R 45 1) A 3 K ) 1k o A 3 I T 3 1)
RO X AR FRATT N — 2D LR AW TR R 1 i)



462

MR} 2 —— v [ K 22 244

(a)

K 4

30

A/As
Pl 5 DR LA i R 30T PR R 2 g 42 i o AR A2

Fig. 5 Tectonic stress near collision point varying with

contact area

[1] Chavagnac V, Jahu B M. Coesite-bearing eclogites from

SRR S | R N ) o B AR AR AR £k
Fig. 4 Tectonic stress @3 varying with contact area
a. A=1;b. A=3;c. A=5;d. A=7

the Bixiling complex, Dabie mountains, China: Sm-Nd
ages, geochemical characteristics and tectonic implica-
tions [ J]. Chem Geol, 1996, 133; 29—51.

(2] E3E R, MAIRR. KT ot e 28 s 1t Bk 3 o) 2 3
XLTT. A BEERA (D) ,1996, 26(3): 271—281.

(37 ARIZS, P W, KU AR FH. 37 T B HART e T 5 1) 3 72 2
B AUEHT]. BRA@ AR, 1999, 44(15) : 1658—1661.

(4] AR FH o0 gt e, ] gt b, 26 JE0VE R SR 39138 1L il R 1
T I AR (. B IR, 2000, 45 (1) 79—
84.

[5] Brace W F, Ernst W G. An experimental study of tec-
tonic overpressure in Francisan rocks [ J]. Geol Soc Am
Bull, 1970, 81(5): 1325—1338.

[6] Green H W. Metastable growth of coesite in high
strained quartz [ J]. J Geophys Res, 1972, 77 (14);
2478—2482.

[7] Ernst W G. Tectonic history of subduction zones in-
ferred from retrograde blueschist pT paths [J]. Geolo-
gy, 1988, 16(12): 1081—1084.

[8] Smith D C. On ultrametability and other problematical

petrological/geodynamical models for the origin and evo-



DA U 258« RT3 i — il A 80 A2 3 s £ T 1

463

lution of UHPM in crustal-derived terranes [ J]. Terra
Abstracts Suppl 4 to Terra Nova, 1993, 5. 24—25.

[9] Mancktelow N S, Tectonic overpressure in competent
mafic layers and the development of isolated eclogites
[J]. J Metam Geol, 1993, 11. 801—812.

[10] Mancktelow N S. Nonlithostatic pressure during sedi-
ment subduction and the development and exhumation
of high-pressure metamorphic rocks [ J]. J Geophys
Res, 1995, 100(B1): 571—583.

[11] England P C, Thompson A B. Pressure-temperature-
time path of regional metamorphism [J]. ] Petrol,
1984, 25. 894—928.

[12] Coleman R G, Wang X M. Overview of the geology
and tectonic of UHPM, ultrahigh pressure metamor-
phism [ M]. London: Cambridge University Press,
1995. 1—32.

[13] FI7IE. ik B AL B TE R B i [ ). Mok}
PP O AR 1996, 21(1) ;41— 44,

[14] BB, MR M3E BN K Hs 0 AF 505 5 ) 47 S R e
ARSI ] BEA AR, 1988, 43(24): 2590—
2602.

[15] EVE =, X5, MAEAR. K938 88 i fig 5 | 4 i i 48

PER? (1] BHEmAR, 1999, 44(21): 2346—2352.

[16] BRALIe, TR SC. R LR v TR 25 A0 T 1 R G ik g 27 L
CAL . op b 52, LT 4 B TR T2
R SCAELCL. Jbat: M B ARk, 2000, 50—57.

[17] AR, B SR e s VO R 3E 45 5 R0 4 S A HE o Y
RILBHJAZRLT ). HRRHE R 1999, 18(3): 1—5.

(18] IR, T AR, VoG 6K e £ B U 1 DX ) o I JBR RS2 [T .
R0 4R 1995, 40: 1343.

[19] Zienkiewicz O C. The finite element method [ M]. 3rd
edition. London: McGraw-Hill Book Company (UK)
Limited, 1977.

[20] Richardson R M, Solomon S C, Sleep N H. Tectonic
stress in the plates [J]. Rev Geophys, 1979, 17 981
—1019.

[21] FHER, FAZ. Ltk o) 8 5 2 S50 A4 ) (0 0 O &
[T, MR 74, 2000, 43(1); 91—96.

[22] Yang Z Y, Courtillot V, Besse J, et al. Jurassic paleo-
magnetic constraints on the collision of the North and
South China Blocks [ J]. Geophys Res Lett, 1992, 19
(6): 577—580.

(23] #EW3C, RE &, mPl, & KNG LAy 3 5 4 5
gy T HERD) B4R, 1998, 41(3): 349—361.

A POINT-COLLISION MECHANICAL MODEL AND TECTONIC
PRESSURE FORMING IN DABIE OROGENIC BELT

Wu Hongling, Dong Shuwen

(Institute of Geomechanics, Chinese Academy of Geological Science, Beijing 100081, China)

Abstract: Based on the geological feature and the paleomagnetic evidence of the collision of the
North and South China Blocks, a point-collision model for the collision of A-A type is given to study
phenomenon of stress concentration in Dabie orogenic belt. By using finite element method, we discuss
the effect of tectonic pressure on forming UHP metamorphic rocks and its possible forming depth. The
results show that: On the condition of this paper, (1) The initial collision between two continents would
cause the tectonic average stress near the collisional point to increase by 5—9 times as compared with
regional stress field. Under the 100 MPa boundary force, the proportion of tectonic pressure in UHP is
about 20% —35%. (2) For the reason of having action of tectonic pressure, UHP rocks likely form in
the depth of 65—80 km. (3) If we solely consider the collision way but not the differences of rock me-
chanical property and other factors, the influence of tectonic stress is limited and lithostatic pressure will
still play a main role in forming UHP metamorphic rocks.

Key words: UHPM rock; point-collision between two continents; tectonic stress; Dabie orogenic

belt.



