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Current-day tectonic motion and intraplate defor mation-grain
fidd obtained from space geodesy in the Pacific Plate
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Abgract In thispgper we present a plate dadic notion equation , and based on the ace geodetic data of the
Pacific plate (PCFC) , create an adic motion nodd for the PCFC. The coincidence of this noddl with the
plate red notion gatus is obvioudy better than that of the rigd notion nodel. Our research indicates that the
angular velocity of the current-day rotation of the PCFC is 0. 037°/Ma larger than the average in the pag 3 Ma.

(40474036 ,40474039)
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The horizontd deformetion within the PCFC is evident. In the regon to the rorth of 15°S and to the weg of
204. 5°E, there exids a cond gent wed-trending deformation with the ratesof 0.8 3.5mm/aand 1.0 3.4
mm/ain the NW and SW directions, regectivey. In the southeagern regon o the plate, there exids a
ooincident eag-trending deformation with the ratesdf 1.5 1.8 mm/aand 2.8 9.1 mm/ain the NE and SE
directions, repectively. The aid variation of horizonta grain fidd within the PCFC is regular. In the
rorthwegern part of the PCFC, the principa conpressve drain axisis NW - SE and the principad cormpressve
drain rate is larger than the principd tendle drain rate; while in the sutheagern part of the PCFC, the
principad conpressve drain axis is NE- SN and the principa tendle dran rate is larger than the principa
oconpressve drain rae. The outheas boundary of the PCFC is a greading one. The principa tendle grain
rate near the boundary isthe largest (average: 1.51 x 10 °/a) and the principa tensle srain axisis bascaly
oondgent with the extending direction of the oceanic ridge; the rorthwes boundary of the PCFC is an
underthruging one. The principd conmpresdve drain rate near the boundary is the larges (average: 0.75 x
10" °/a) and the principa conpressve srain axis is bascaly coincident with the underthrusting direction of the
PCFC.

Keywords PCFC, Hadic notion equation, Two kinds of nodds, I'trgplae ddormation, Srain fidd
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1.5 mm/a , , Ave Av, 3.0
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() PCFC 29 (5) (4) Av. Av,
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(13) 29 Ve Vic - , A Ve A Vi
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3 : , PCFC 14
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AVe AVn, AVe AVn . PCFC
(4) (2) : Av, Ay, 2.
1 PCFC
Table 1 Observed veocities and their sandard deviations, calculated veocities and their residuals and data source
Q/ A / Veo! Vio/ Vec/ Vie/ A v/ A vy/ Se/ Sn/
(°N) (°B) (ma?d) (ma?d (ma?d) (mMmad) (mma?) (Ma?d) (mma?l) (mal)
TRUK 7.45 151. 89 -71.8 21.3 -71.7 19.9 -0.1 1.3 1.4 0.8 Hla
MARC 24.29 153. 98 -73.2 20.0 -72.9 20.8 -0.3 -0.8 1.2 1 Hla
KWOI 8.72 167.73 -70.0 26.2 - 70.9 27.0 0.9 -0.7 1.2 0.8 SHla
CHAT - 43.956 183. 434 -41.4 32.0 -41.4 319 0.0 0.1 0.4 0.3 Prawir.
FALE - 13.83 188 - 65.3 3L1 - 64.5 32.3 -0.8 -12 3.5 17 SHla
KOKI ~ 21.98 200. 24 - 63.6 32.6 - 63.0 32.1 -0.6 0.5 1.4 0.8 SHla
KOKB 22.13 200.34 - 62.6 3.4 - 62.9 32.1 0.3 -0.7 0.7 0.5 Hla
HNLC  21.3 202. 14 -63.0 33.0 -62.9 32.1 -0.2 0.9 2.7 16 SHla
MKEA 19. 801 204. 544 - 62.7 32.4 -62.9 319 0.2 0.5 0.7 0.4 Prawir.
THTI - 17.577 210. 391 - 65.3 3.8 - 65.5 31.7 0.2 0.1 12 0.7  Prawir.
pama - 17.57 210.43 - 65.2 32.0 - 65.5 31.7 0.3 0.4 3.1 1.4 SHla
farb 37.697 237.001 -39.2 24.1 -39.9 23.2 0.7 0.9 0.3 0.2  Prawir.
il 33.25 240.48 - 431 20.7 -43.0 21.6 -0.1 -0.9 0.7 0.4 SHla
<ip 32.01 241.51 - 43.5 20.7 -43.0 21.1 -0.5 -0.4 11 0.7 SHla
pd 7.34 134.48 - 65.8 19.7 -72.1 9.4 6.3 10.3 0.8 1.8 Hla
upol 20.25 204. 12 - 64.5 35.3 -62.8 31.9 -17 3.4 1.7 1.2 Sla
vndp  34.56 239.38 - 43.8 20 - 421 2.1 -17 -2.1 0.5 0.4 Sla
dd 31.87 243.33 - 40.8 21.2 - 43.4 20.1 2.6 1.1 1.8 1.2 Sla
pmx 3105 244.53 - 48.3 21.1 - 43.8 19.5 - 4.5 1.6 1.6 1.0 Sla
'Se Sn ;14 (TRUK «ip ) PCFC
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2 PCFC
Table 2  Parameters o the dagtic motion modd o PCFC
w,/(10 %1 w,/(10°°a™ " w,/(10°%a"h Ag/(10"°a ) Bo/(10°°a™ ") Co/(10°°a™h)
- 1.649 4.808 - 10. 680 0. 464 - 0.180 -0.171
0.104 0.071 0.069 0.130 0.110 0.172
€,/(10°®ah) €,/(10°%ah) €s/(10°®ah {,/(10°®a"h {,/(10°®ah {s/(10°%ah
0.092 0. 060 - 0.002 - 0.230 - 0.04 0.024
0.068 0.092 0.070 0.064 0.09% 0.069
2 ). PCFC 14
4 PCFC PCFC
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Table 3 Comparison o the rigid and dagic motion mode's
n K AV Sy T T, T, F R
9 15 -0.16 0.94 0.722 0. 691 x 1.753 v
14 16 0.00 0.83 0.000 0.690 Vv 1.746 v 0.731 1.94 Vv
23 43 0.81 334 1.645 0.681 x 1.684 v
23 4 0.19 2.74 0. 470 0. 683 v 1. 697 v 0.851 1.54 v
k=2n- R, k AV S\, mm/a0; =0.50,=0.1,a =0.1; x v
: s s 3 2 3 1, 4
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(a) Reddud digribution of elagic model of PCFC created in this paper; (b) Resdud digribution of
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and the ordinate represents the resdua percentage o each interva in the tota .
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4 PCFC4
Table 4 Rotation parameters o 4 modds of PCFC
A/CE) S @/CN) S Q/C-Ma'Y)  S/C-Mal) N
NNR - NUVEL1A 107.3 - 63.0 0.641 1994
Zhue d. 110.9 0.8 -64.1 0.6 0.672 0.004 2003 4
Pranir. et d. 110.16 0.59 - 63.83 0.28 0.670 0.003 2004 5
Lietd. 108. 93 1.14 - 64.55 0.36 0.678 0. 004 2006 14
Y Ao HORNS)
6 PCFC 7 PCFC
(13) ,PCFC (13 €¢ €
€,
PCFC
e: X —Ao+21X+Esy, (19)
5 PCFC [ J
5 1] R:FC 1
1
' :BO+E(Z1+E.3)X+E(E2+Z3)y,(20)
. 15°S 204.5°E
A
, ( pa €, = y = C +(3x+(,y. (21)
KOKB ).MARC TRUK FALE PCEC
uol HNLC  KOKI , £.6. £,
0.8 3.5mm/a. 204.5°E ,
€, €,
( A ) A. 3 PCFC 5 x5
cice vndp shil sip  farb L
, 2.8 9.1 mm/a;CHAT pama  THTI 3 , PCFC
, 1.5 1.8 1 . N; - No(
mm/a. 204. 5°E 170°E  15°S, 203E 55°N)
, PCFC ' PCFC
NWW - SEE ) ,
5 PCFC 19 Ni - N S- N
Table 5 Horizontal deformation velocities of 19 sites on PCFC v Ni- N NW - SE
9 (N) A/CB  Avy/(mma?) Avy/(mmah , N30
pa 7.34 134.48 4.9 5.5
TRUK 7.45 151. 89 -13 -0.8 4A0°W. N, ,
MARC 24.29 153.98 -18 -2.9 9
KW 8.722 167.73 0.1 0 0.20x10 /a. N;
FALE - 13.83 188 -0.7 -0.7
KOKI 21.98 200. 24 -0.8 0.2 ;
KOKB 22.126 200.335 1.4 -0.3
HNLC 21.3 202. 14 -0.3 0.7 '
upol 20.25 204. 12 -1.9 2.9
mkea 19. 801 204. 544 0.2 0.2 135°E 5N
THTI - 17.577 210. 391 1.5 0.1 0.89x10 °/a 0.37 %10 °/a.
pama - 17.57 210.43 1.6 0.3
CHAT - 43.956 183. 434 1.6 0.8 , ,
farb 37. 697 237.001 2.4 -14
wndp 34.56 239.38 0.5 -5 , (165°E,55°N)
sl 33.25 240. 48 2 -35 -9 -9
ip 201 24151 17 -3.2 0.50x10""/a  0.36x10 “/a.
dice 31.87 243.33 5.3 -7.4
X 31.05 244, 53 - 1.8 -2 ! !

N: - N S- N Ny
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, 1. 41 x 10-9/6\ [16 18].
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