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Abstract: Triple junction provides a natural place for studying the interaction of plates. In this
paper, we chose two ridge-ridge-fault (RRF) triple junctions with different relative plate velo-
cities at the southern boundary of the Pacific Plate, namely, the Macquarie triple junction and
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the South Pacific triple junction. We studied the effects of relative plate velocity of the strike-
slip fault on the mantle flow and temperature structure of the RRF triple junction by numerical
simulation method. We can conclude the following results: (D The relative plate velocity of the
strike-slip fault of RRF triple junctions at the southern boundary of the Pacific controls the
mantle flow and temperature distribution near triple junctions. (2) With increase of the relative
plate velocity of the strike-slip fault, the slip velocity of the transform fault and the temperature
increases, while the effect on the velocity distribution of mantle fluid concentrates within
100 km from the boundary of the ridge. (3 The relative movement of the three plates at the
Macquarie triple junction and the South Pacific triple junction makes the shear stress concen-
trate in the shallow boundary of the transform fault, which results in the centralized distribution
of earthquakes with focal depth in a range of 1525 km. (@ The topography is mainly con-
trolled by the change of the mantle temperature from the mantle flow caused by the relative
motion of plates.

Key words: strike-slip fault; RRF triple junction; temperature structure; numerical modeling
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Fig. 1 The distribution map of triple junctions

(a) The distribution of global triple junctions; (b) The topography of Macquarie triple junction;
(c) The topography of South Pacific triple junction
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Table 1 Reference parameters of the model (Behn et al, 2007; Georgen, 2008)

po/(kg-m”) aK' no/(Pa-s) Nmax/(Pa-s) u K[W-(m-K)™']
3300 3X10° 1X10" 1X10% 0.6 3
Gyl (kg-K)™] Ty C T,/C Cy/MPa R/I-(mol-K)™] E/(kJ-mol™)
1200 0 1300 10 8.3144 260

#* 2 BOUAREAR X IS B

Table 2 The relative velocities of plates in the models

] R/(cm-a™) Ry/(cm-a™) F/(cm-a™) vl R/(cm-a') Ry/(cm-a™) F/(cm-a™)
1 3 6 3 6 6 12 6
2 3 9 6 7 6 15 9
3 3 12 9 8 2 4 2
4 3 15 12 9 5 8 3
5 6 9 3

TE: Ry, Ry, FAMRIAAREASTL o i s | DRy sk P A4 2
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Fig. 3 The temperature structure of model one

(a) Three dimensional temperature structure; (b) The profiles of temperature structure
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Fig. 4 Comparison of simulation temperature with calculation temperature at 30 km depth
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(a) Along the transform fault; (b) Perpendicular to the transform fault
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Fig. 6 The vertical velocity of model one

(a) Three dimensional vertical velocity field; (b) The profiles of vertical velocity field
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Fig. 7 The vertical mantle flow velocity comparison of model 1-9 at the depth of 45 km

(a) Along the transform fault; (b) Perpendicular to the transform fault
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Fig. 9 The isothermal profile of the transform fault and its corresponding shear stress distribution
(a) The isothermal profile of the transform of the Macquarie triple junction; (b) The shear stress distribution
of the profile in Fig. (a); (c) The isothermal profile of the transform fault of the South Pacific
triple junction; (d) The shear stress distribution of the profile in Fig. (c)
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