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Variations of the deep circulation current in
the Wake | dand Passage

Masaki KAWABE** Daigo YANAGIMOTO*?*  Shoji KITAGAWA*¢ Y oshifumi KURODA**

The deep circulation current (DCC) bifurcates just after passing the Samoan Passage. To examine structure and variations of
the eastern branch current, moored current-meter data were obtained from Feb. 1999 to Feb. 2000 at WK1 (169° 30" E) and WK2
(168° 30" E) in the Wake Iland Passage (18° 20" N). The DCC in this passage directs to 35° clockwise from the north and has large
velocity at near-bottom and 5000-m depth. Thickness of DCC exceeds 1000m, but strong current part is limited to a few or severa
hundred meters from sea bottom. Velocity at WK1 is much larger than that at WK2, which is curious since the western boundary
current is weak on awestern side. Thisis probably due to seamounts just south of WK2. Mean velocity at WK1 is nearly 10 cm s!
just over sea bottom, which is more than that at 5000-m depth by more than 30%. Variations with 3.7-month periods are dominant in
the whole passage and almost out of phase between WK1 and WK2 at 4000-m depth.
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Fig. 1 Maooring stations in the Wake Island Passage (). The eastern mooring is named WK1, and the western one is
WK2. The symbol "W" in the figure shows the Wake Island Passage, and "S" is the Samoan Passage. Thick
and thin lines show 4000-m and 5000-m isobaths, respectively.
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Fig. 3 Histograms of current direction of daily mean current vector at WK1, together with mean velocity
in each band of current direction (thick line), at a depth of 2000m (&), 4000m (b), 5000m (c), and
5300m just over sea bottom (d).
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5120m just over sea bottom (d).
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(a) Mean velocity for the total period (b) Mean velocity of the DWBC
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Fig.5 Mean current vectors during the total mooring period (a) and the periods of current direction 15°-55° clockwise from the
north (b): black. just over sea bottom; blue. 5000-m depth; green. 4000-m depth; red. 2000-m (WK1) and 3000-m (WK2)
depths. Thick and thin lines show 4000-m and 5000-m isobaths, respectively.
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Fig. 6 Histograms of current velocity with current direction 15°-55° clockwise from the north: a. 2000-m (WK1) and 3000-m (WK2)
depths, b. 4000-m depth, c. 5000-m depth, d. just over seabottom. Thick lines are for WK1, and thin lines with shade are for WK2.
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Fig. 8 Power spectra (cm¥/st/cph (cycle per hour)) and squared coherences of the 35° veloci-
ty component just over sea bottom (thick line) and at a depth of 5000 m (thin line)
and 4000 m (broken line). Upper: Power spectraat WK1. Middle: Power spectra at
WK2. Lower: Squared coherences between WK1 and WK2.
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