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Abstract We have collected GPS data in the period of 1995~2005 in Kamchatka, Russia to study
the characteristics of present-day crustal horizontal motion velocities in this area. Strain rate
components are computed in spheric coordinate system. Analyses of the spatial distribution of
strain rate fields derived from GPS measurements are carried out in contrast with seismological
and geological results. Results show that microplate boundaries are not clear in the north part of
Kamchatka peninsula. Site velocities in southern Kamchatka peninsula are generally greater than
in the middle and north of this area. The closer to the eastern subduction zone the sites are, the

greater their velocities are. Horizontal velocity field obviously exhibits gradient decrease across

ELWMBE BERESIEAT KRR H (2008CB425704,2005CB724800) ¥ Bl
EERN EmEA.H 1969 44 B9 0, FEMNF A #5782 s 58 T/E. E-mail: mgj@seis. ac. cn



BAT B T A 1R S AR AN 5

3 1

o [E A SR DX L4 352858 3 5 R TR AL AT 72

721

the peninsula from east to west. Generally the horizontal motions have same direction as the

Pacific plate subducting to the southeast. All strain rate components have the features of getting
less in EW direction. Generally, Kamchatka peninsula is undergoing compression in terms of EW

almost all Kamchatka peninsula are contracting;

and NS strain rate components, with extension in certain local zones. Dilation rates show that

Rigid rotation rates in most regions are

clockwise, especially in north zone and southern end. Effective strain rates in eastern zone are
Keywords

greater than in west, and it exhibits remarking gradient decrease in EW direction. Principal

compression strain rates are apparently greater than principal extension strain rate, especially in
eastern zone. In general, the directions of principal compression strain rate are congruent with
horizontal projection of principal compress axis derived from medium and large earthquakes.
Spatial non-uniform of crustal deformation field is related to the subduction depth, orientation,

dip angle and coupling strength of Pacific downthrust to the southeast of Kamchatka peninsula.
Kamchatka area, Crustal motion, GPS, Strain rate field
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Table 1 GPS velocities relative to North America Plate and their uncertainties
% 3k ZFECE “ 1 CN) Vo(mm/a)  Vi.(mm/a)  ¢.(mm/a) on(mm/a) V. 5V, HLRE
1 _KMS 166. 211 62.456 0. 44 1. 88 0. 85 0. 85 0.001
2 _TIL 166. 147 60. 445 —4. 60 —5.90 1. 20 1. 20 —0.003
3 _BKI 165. 984 55.192 —34. 60 35. 40 1.10 1. 10 0. 000
4 OSSO 163. 067 59. 243 —0.01 1. 14 2.23 2.20 0. 000
5 UKAM 162.593 56. 265 —12.22 9.04 2.07 2.06 0.002
6 KRON 160. 856 56. 318 —16. 96 13.61 2.20 2.18 —0.002
7 _KLU 160. 856 56. 318 1.70 3. 80 1.10 1. 10 0. 000
8 MAYS 160. 062 56. 254 —1.80 3.90 2.20 2.20 0.001
9 KOZY 159. 865 56. 042 —3.23 2.12 2.05 2.05 0. 000
10 KRM9 159. 481 54.025 —6. 37 5.11 4.15 4.10 —0. 006
11 NALY 159.197 53.142 —17.15 12.45 2.18 2.16 0. 000
12 _ESI 158. 697 55.930 —1. 80 3.20 1. 10 1. 10 0. 000
13 _TIG 158. 686 57.759 —1.78 —1.67 1.67 1. 65 0. 001
14 MILK 158.623 54.693 —5.58 5.13 2.25 2.18 —0.003
15 PETP 158. 607 53.067 —12.26 10.76 0. 88 0. 87 —0.001
16 KORC 158. 213 53. 280 —11.25 10. 24 2.21 2.18 0. 001
17 MALI 157.536 53.325 —9.10 9.20 2. 40 2.50 —0.011
18 PAUZ 156. 810 51. 466 —14.24 5.15 2.21 2.20 0. 004
19 UHAZ 156. 738 57.091 —0.54 1.93 2.26 2.23 0.002
20 UBR2 156. 575 52.928 —10.76 6.99 2.53 2.58 —0. 206
21 UBR1 156. 244 52.661 —10. 05 6.46 2. 30 2.25 —0.016
22 SOBL 155. 962 54. 304 —4.70 2.74 2.25 2.22 0. 000
23 OMS1 155.770 62.518 —0.28 0.93 2.27 2.21 —0.003
24 TALI 152. 392 61.130 1.43 —2.47 2. 30 2.23 —0.001
25 SEY?2 152.422 62.925 —0.45 —0.65 1.19 1. 17 0.001
26 MAGO 150. 770 59.576 —1.85 —3.37 0. 96 0. 96 0. 000
27 SUS1 148. 168 62.779 0.53 —1.15 1.25 1.25 0. 000
28 KUL1 147.431 61. 883 1. 87 —3.95 1. 33 1.33 —0.001
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Fig.1 Tectonic configuration and GPS site distribution in Kamchatka and its adjacent zones
Red thin lines represent Quaternary faults,plate boundaries are plotted after Seno et al. 1), Mackey et alt®J,
PA,NA,OK, BE represent Pacific, North American, Okhotsk, Bering plates, respectively.
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Fig. 4 Principal strain rates (unit: 10~ " /a)
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Table 2 Principal strain rate for southern and northern Kamchatka and Magadan
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