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Multiscale topographic features of the seamounts in the Yap-Caroline area of West Pacific

GAN Yu, MA Xiaochuan, LUAN Zhendong, SONG Yongdong, XU Tao, ZHANG lJianxing, YAN Jun
CAS Key Laboratory of Marine Geology and Environment, Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China

Abstract: Multiscale topography of seamounts is helpful for understanding the geomorphic processes on different scales in the formation and
evolution of seamounts and may provide clues for the study on geodynamic processes relating to plate subduction. Based on the high-resolution
bathymetric data of Yap-Caroline area collected by R/V “ Kexue” of the Institute of Oceanology, Chinese Academy of Sciences, the
morphologic features and surface roughness of 42 seamounts in the study area have been analyzed by statistical methods, with focuses on the
phenomenon and genesis of multiscale features of seamounts. The result demonstrates that the morphologic parameters and multiscale features
of seamounts in different tectonic environments vary significantly. Seamounts in the Parece Vela Basin have larger height-to-basal-radius ratio
and smaller flatness than those in the Sorol Trough. Different linear relationships between morphologic parameters imply that seamounts in the
two regions have undergone different morphologic evolution processes. Multiscale analysis results suggest that the amplitudes of large
characteristic scale (6~ 14 km) of seamounts in the Parece Vela Basin is not significant, and small-scale geomorphological processes have
greater influence on the modification of seamount landscapes in this region. The linear relationship between roughness and volume of seamounts
in the Sorol Trough might result from the discrepancy in formation times. Seamounts formed earlier have gone through more tectonic activities
and small-scale geomorphologic processes, which resulted in rougher surface characteristics.
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The location and bathymetry map of the study area(data from GEBCO) (A), the structural map of the study area®!(B)

Red lines refer to plate boundaries; Red triangles direct to the overlying plates; Black dotted lines refer to spreading centers;

And black vectors show the direction and velocity(mm/yr) of plate motion.
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Fig.2 Locations of 42 seamounts in this study
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Table 1 Shape parameters of seamounts in the study area

Al TRy T E/km JEETH - 4%/km Tt it ¥ 4%/km A /km? hdgdisas () PR EL P 5 SIS (°)

M2 52 25.3 1.2 3 642.0 13.2 0.20 0.05 12.13
M4 2.6 12.3 3.8 583.6 24.5 0.21 0.31 17.24
Wi 0.8 5.7 3.2 48.2 19.1 0.13 0.56 16.80
w2 0.9 4.9 2.0 34.4 18.2 0.18 0.41 17.16
w3 1.3 7.1 1.8 89.1 10.2 0.18 0.25 13.73
S1 2.3 14.9 23 627.8 11.8 0.15 0.15 10.25
S2 22 9.2 1.8 240.2 15.7 0.24 0.19 16.31
S3 1.7 12.8 2.1 349.8 8.5 0.13 0.16 9.14
S4 2.4 10.4 1.1 298.8 159 0.23 0.11 14.44
S5 1.9 10.0 3.6 298.2 19.2 0.19 0.36 16.75
S6 1.6 7.6 0.8 106.2 9.3 0.20 0.10 12.81
S7 2.0 11.3 12 298.5 11.8 0.18 0.10 11.20
S8 1.6 12.2 5.1 402.3 11.1 0.13 0.42 12.90
S9 1.2 12.1 22 215.8 10.2 0.10 0.18 6.69
S10 2.0 11.7 2.1 344.7 9.2 0.17 0.18 11.78
S11 1.2 10.0 1.4 1443 6.0 0.12 0.14 7.96
S12 1.5 11.0 2.4 233.2 6.7 0.13 0.22 9.67
Y3 3.8 19.7 3.5 1851.8 9.2 0.19 0.18 13.03
P1 2.3 8.4 0.4 182.3 15.5 0.28 0.04 16.21
P2 1.8 8.3 0.4 138.7 18.3 0.22 0.05 13.06
P3 2.2 6.5 0.3 103.4 18.9 0.35 0.05 20.01
P4 1.9 8.7 1.5 179.3 12.2 0.22 0.18 14.70
P5 1.7 6.7 0.3 83.7 18.2 0.26 0.04 15.08
P6 2.5 7.9 2.6 234.8 15.2 0.32 0.33 25.37
P7 1.4 4.2 0.3 28.6 20.6 0.34 0.07 20.39
P8 1.1 3.9 0.6 20.7 19.0 0.28 0.15 18.49
P9 1.7 8.5 29 191.9 13.2 0.20 0.34 17.31
P10 1.5 4.2 0.2 29.0 20.0 0.35 0.04 19.92
P11 1.5 53 0.3 46.6 17.8 0.29 0.05 16.67
P12 1.5 59 13 67.4 16.9 0.25 0.22 17.67
P13 1.5 4.6 0.2 36.0 17.8 0.32 0.05 18.94
P14 1.5 8.7 1.0 128.8 9.8 0.17 0.11 10.61
P15 1.0 5.0 0.6 29.6 13.3 0.21 0.11 13.15
P16 1.2 5.6 0.4 43.8 13.0 0.22 0.08 13.65
P17 1.0 6.9 0.9 57.3 10.2 0.15 0.12 9.56

P18 1.2 7.3 1.2 78.7 13.9 0.16 0.16 10.99
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Gray dotted lines represent for the significance level of 95%, pink and cyan blocks refer to large and small characteristic scales respectively.
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