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Abstract: The Hawaiian-Emperor seamount chain is located in the middle of North Pacific Ocean extending in a direction from northwest to
southeast. It consists of two segments, the older Emperor chian trending in N10°W and the Hawaiian chanin extending in N110°E. The research
interests of the Hawaiian-Emperor seamount chain remain in the origin of seamount chain and the the sharp bend of the chain, which are the key
to the investigation of the upwelling in the mantle, the movement of the lithosphere, and the exchange of material and energy between different
layers. Paleomagnetism is the best tool for the kinematic studies on the seamount chain. In this paper, we summarized the previous studies on the
formation mechanism of the Hawaiian-Emperor chain and the bend formed 47 Ma, with emphasis on the paleomagnetic evidence for the
kinematics process of the Hawaiian-Emperor seamount chain. Key scientific topics and research directions were also discussed.
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Fig.1 Hawaiian-Emperor seamount chain

White dots are the locations of radiometrically dated seamounts, atolls and islands (Revised from Torsvik et al*')
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Fig.2 The models for hot spot-fixed and hot spot-moving hypotheses (revised from Tarduno"*')
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Fig.4 Apparent polar wander path in the Pacific (APWP)

The red stars denote pole positions defining the most likely APWP shown by the blue dashed line. Poles are surrounded by 95% confidence ellipses and labeled

by age in Ma. Thin dashed lines show predicted polar wander path from plate/hotspots motion models of Duncan and Clague!"* and Wessel et al'*”. Inset sketch

map shows interpreted phases of polar wander, revised from Sager'®®!
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Fig.5 Paleolatitude data from ODP Leg 197 (sites 1206, Koko seamount; 1206, Nintoku Seamount; 1204 and 1203, Detroit Seamount),
ODP site (884 Detroit Seamount), and DSDP (Site 433, Suiko Seamount)

Blue triangle, results of thermal demagnetization; Purple, results of alternating field demagnetization; Results from 433 is based on AF and thermal data

(Revised from Tarduno et al®®)
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Fig.6 Schematic diagram of plume capture and release for the Hawaiian-Emperor chain

The plume is bent between 1 200 and 1 500 km depth toward the mantle upwelling associated with the Pacific-Kula ridge system at 81 Ma; upwelling abates

thereafter, allowing the plume to return to its original position relative to the deep mantle by 47 Ma (Revised based on Tarduno et al*)
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Fig.7 Latitude motion of the Hawaiian hotspot

Paleomagnetically derived latitudes (blue ovals connected with the blue line) from seamounts along Emperor chain and islands/atolls along the Hawaiian chain

plotted with 95% confidence bars. The data are shown as latitude offsets from the present latitude of Hawaii (observed latitude minus latitude of Hawaii,

19.4°N) (Revised from Torsvik et al'*)
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Fig.8 Sketch of motion vectors indicating Hawaiian hotspot drift

during the formation of the Emperor seamounts

Motion of plate relative to hotspot, h/, (red vector), given by trend of
Emperor seamounts. Motions of plate relative to mantle (assumed fixed
relative to spin axis), m/}, (black vector), is assumed to be same as at
present (Hawaiian chain). Sum is motion of hotspot relative to the mantle,
mV}, (yellow vector), which has a large westward component. Horizontal
vector at bottom (purple) shows Pacific plate motion if the plate had no
northward component of velocity. Dashed-line vectors show predicted
motion of hotspot relative to mantle if Pacific plate motion has no
northward component. Different dashed lines correspond to different
westward velocities. Background is a shaded relief plot of Hawaiian-

Emperor chain bathymetry (Referred from Sager®)
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