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Abstract Now as to geodetic application, constraint conditions of no-net-rotation (NNR) has
been recommended and adopted by IERS organization in defining the Earth reference system,
while to geophysical application, absolute plate motion models and data relative to NNR reference
datum may bring misguide to mantle convection and other research. Considering hotspot relative
motion, the Medial Hotspot (MHS) reference datum has been proposed, and its constraint rule
has been given. Two absolute plate motion models designated as MHS-NUVELIA and MHS-
ITRF2005 have been developed using a set of hotspot data globally distributed in conjunction with
plate motion models NNR-NUVEL1IA and ITRF2005VEL, respectively, which were also
compared with other absolute plate motion models based on the hotspots reference frame. The net
rotation of the lithosphere was discussed and compared at last. The results show that the
lithosphere has a net rotation relative to the hotspots by 0. 26°/Ma about a pole of 50°S,62°E with
respect to the deep mantle, which is closer to that from the plate forced model in direction, faster

in the rate by 10%.
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Table 1 Data of hotspots trends and rates

Data set Hotspot Plate Lat. (°N) Lon. (E) (t)lisgg(vf;l r;iz:zrmv;i C;:};i;?z;d rijil(li:;/;d)
HS35] Easter Nazca —27.11 —110. 06 98.6+£31.7 96. 6 6.5
HS3 Galapagoes Nazca —0.54 —90. 83 121.3+40.9 79.7 3.7
HS3 Hawaii Pacific 20. 65 —156.91 303.546.3 10.84+0.5 298. 7.9
HS3 Juan da Fuca Nazca —33.73 —80. 45 86.4+14.0 75.1 6.6
HS3 MacDonald Pacific —28.31 —142.31 291.048.7 295.4 8.3
HS3 Marquesas Pacific —9.59 —139. 37 310.0412. 3 293.9 8.3
HS3 MartinVaz S America —20. 49 —29.09 264.9452.7 285.7 1.9
HS3 Pitcairn Pacific —25.21 —129.59 289.1435.9 291.5 8.5
HS3 Somoa Pacific —14.19 —170.74 283.2%+11.2 297.8 8.1
HS3 Society Pacific —17.33 —149. 9t 292.6+7.8 10.6+0.9 296. 8.5
HS3 Yellowstone N America 44. 38 —111.0 241.0423.8 249. 6 2.1
HS204) Hawaii Pacific 20. 00 —155.00 296.0410.0 10.0£2.0 298. 7.9
HS2 Marquesas Pacific —11.00 —138.00 315.0%+15.0 9.8+2.0 293. 8.0
HS2 Tahiti Pacific —18. 00 —148. 00 295.0415.0 11.0+2.0 295. 8.5
HS2 MacDonald Pacific —29.00 —140. 00 305.0415.0 10.5£2.0 294. 8.2
HS2 Pitcairn Pacific —25.00 —130. 00 295.0415.0 11.0+3.0 291. 8.5
HS2 Juan da Fuca Pacific 46. 00 —130. 00 306.0+15.0 310.5 4.8
HS2 Galapagos Cocos —1.00 —92.00 45.0410.0 43.6 8.5
HS2 Galapagos Nazca —1.00 —92.00 95.0+10.0 80.9 4.8
HS2 Yellowstone NAmerica 45.00 —110. 00 240.0420.0 250. 3 2.1
AMI1DL Iceland NAmerica 65. 00 —17.00 317.0+£20.0 320.9 1.9
AMID Tristan S America —37.00 —15.00 287.0430.0 282.9 1.9
AMI1D Tristan Africa —38.00 —11.00 47.0420.0 51.4 1.8
AMID Reunion Africa —21.00 56.00 45.0410.0 34. 4 1.4
AMI1D Ascension Africa —8.00 —14.00 55.04+20.0 49. 4 1.7
AMI1D Easter Pacific —27.00 —109. 00 283.0%20.0 284.2 8.6
AMID Easter Nazca —27.00 —109. 00 82.0420.0 95.8 6.3
AMI1D Kerguelen Antarctica —49. 00 70. 00 150. 0420. 0 140. 9 0.4
AMID Prince Antarctica —47.00 38.00 85.0420.0 90.7 0.2
AMID Bouvet Africa —55. 00 3.00 30.0£10.0 40. 1 1.7
AMID S?‘P};i‘f,‘:;i:i Africa 1.00 —29.00 52.0430. 0 54.1 1.4
AMI1D Raton N. America 37.00 —104. 00 240.0430.0 254.4 2.1
AMI1D MatinVaz S America —21.00 —29.00 272.0%+10.0 285.7 1.9
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HS2-NUVELL  —5.5 3.6  0.150 MHS-ITRF2005  —57.5—42.8 0.208
) HS2-ITRF2000  —16.4 20.1  0.137 HS2-NUVELL  —60.2 90.0  0.980
(35/;;%(&) HS3-NUVELIA  —43.4 21.1  0.199 - HS2-ITRF2000  —60.7 91.2  0.970
MHS- . .6 —14. RE - HS3-NUVELIA  —61.5 90.3  1.061
HS-NUVELIA  12.6 —14.2 0.136 CRTIE RS 3-NU 5 9( >_
MHS-ITRF2005  24.5 —21.8 0.140 MHS-NUVELIA —61.1 91.1  0.875
HS2-NUVELL  —14.8 65.9  0.110 MHS-ITRF2005  —61.0 92.7  0.843
HS2-ITRF2000  —14.3 71.7  0.149 HS2-NUVEL1  —49.4—19.9 1.110
ANTA HS3-NUVELIA  —47.3 74.5  0.202 HS2-ITRF2000  —38.6—21.2 1.049
(BB MHS-NUVELIA  16.5 56.9  0.059 PHIL HS3-NUVELIA  —53.9—16.7 1.154
PNUVEL 000 -0 CIE R 52 ’ : S
MHS-ITRF2005  19.4 58.5  0.060 MHS-NUVELIA —46.6—22.0 1.031
HS2-NUVELLI 16.8 18.4  0.540 MHS-ITRF2005 —45.7—23.4 1.007
HS2-ITRF2000 R — — HS2-NUVEL1I ~ —70.3 74.7  0.320
ARAB HS3-NUVELIA 2.9 23.2  0.508 HS2-ITRF2000  —67.2 76.9  0.336
CBTRLAA AR B SOAM
MHSNUVELIA  21.7 14.0 0.511 > A HS3-NUVELIA  —70.6 80.4  0.436
GCEI®)
MHS-ITRF2005  25.2 12.6 0.510 MHS-NUVELIA —75.9 72.1  0.252
3 MHS-ITRF2005 —78.4 79.6  0.221
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Table 3 Comparison with the net rotation of the lithosphere in several models

Bt o I FEHL AR i CN) 2% CE) Jie %% 34 (°/ Ma)
Solomon and Sleept2] A R T REEZTF —54 100 0. 20
Harper'2!! T VAR T it Jon g 4 s ) —49 81 0.23
Solomon and Sleep2 TH VAR T it in 2 7 #E B 1 4 —4 82 0. 14
HS2-NUVELI-NNR-NUVELI FURIIIEIER —49 65 0.33
HS3-NUVEL1A-NNR-NUVELIA FURIINIER —56 70 0. 44
MHS-NUVELIA-NNR-NUVELIA pURIIRTER —49 63 0.22
MHS-ITRF2005-NNR-NUVELIA FURIIR(ER —50 62 0.26

—ANAH ] /N A T B0 3 AR e % 5 53X 5 Solomon
M Sleep™™ % I 25 — Fh B A Al Harper ™ i 11 I A
R KVl R it i EE T B R R 45 A
P ) A i 2 ok 238 R AR — 30, e A 1) 5 R A AR
I DA & A 251 207445,

H 52 0 A 5 B0 F1 TTRE2005 1y 58 B 37 245 1
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e H 3R 0. 25547/ Ma, Jig % ) (49. 8°S, 61. 7°E),
X 5 Harper M Argus F1 Gordon %5 H B & 1 & B
HEAATHE i 11 e e A AR 422 30 o e % 3 22 [ Harper 11
AL T 11. 5%, H HS2-NUVEL1 1Y % {4 JiE 5% 18
T 21 %0, X ALT- 2 B Bl T BB R KT Al B
(1) 5 I3 Hhr 77 R AR B ) A7 T R UE [ B e Ep
WET Richard™ ) 0 a5« BP K B 2 F 149 B Jin 466 82 7
EPHMAE B E A NNR S %2 50 T 85

DAL 28R X AN LA B TR 45 7 3 7 2 I0ORS B
S P A KA AR BRIz Bl 4 B R AT SR I

T3 A0 b T A B A B T P R RS R E 1] 1R
A A2 E AL Bl A 3 TR L L
SRR A B AR R 12 Bl 5% R X AR 2 B AR )
VAR 9 2P BRER T B0 BETE R PG 7 A AR PR ) L
ST PN NS (R o 11 NI R SR o < i A DT SR 2
Bz 3 3 AH P VU iz 3h K R R AR L X
e AR B AT SR AT LU AR 2 1 P SRS 1. ih T e Bk
5 2 2K 1) DY AL A R B LA AR T8 O AT R AT
TEHR — A HACE B HLFL B G H AT 1 e
X b R 16 PG 174 2R A 08 2l 79 81 3 ) 7R A

6 &5 iR

BB A Y 3 Bl 2 A R A BREIORS 1R Y
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Fig. 3 Present-day plate motions relative to Hotspot reference datum

[24]
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