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Mesothermal Water in the Gulf of Alaska

Yutaka Isopa?, Kentarou Kueosg?, Shogo Takacr® and Toshiyuki HmBrya®

Abstract

In spring and summer, mesothermal water in the Gulf of Alaska exits at the halocline (around 100 m depth),
while in fall, at end of the heating period, it vanishes. This mesothermal water with the annual-mean state can
be recognized. On the basis of consideration for simple heat-budget to represent such seasonal change and the
annual-mean state, we proposed that the formation process of mesothremal water is not a pure seasonal cycle due
to the vertical heat transport, but the lateral intrusion of warm water into a layer beneath the halocline. To confirm
the possible intrusion process, we made observations of upper ocean physical properties in the vertical section across
the Gulf of Alaska during 22-28 July 2000 from XBT/XCTD profilers, and also examined the tracks of eddies
observed by satellite altimeter. It is suggested that the warm waters, which are characterized by the homogeneous
salinity with thermal stratification, lying eastern boundary of the Gulf are transported offshore due to the westward

propagation of some anti-cyclonic (warm) mesoscale eddies.

Key words : XBT/XCTD observations, Gulf of Alaska, Mesothermal water, Warm eddy.
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Fig. 1. Horizontal distributions of potential density ¢, in annual-mean state (upper panel), and fall (lower panel) at
the depth of the potential temperature maximum (mesothermal water) (Figs. 4(a) and 6(d) of Ueno and Yasuda,
2000).
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Fig. 2. Schematic diagrams of (a) seasonal change in the vertical temperature profiles, (b) time series of seasonal
temperature variations within (f,; and #;,) and above (fy; and fy.) the halocline, and the equilibrium heat
transport in the vertical 2-Box in the Gulf of Alaska. See in the text for detail explanations.
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Fig. 3. Schematic diagram of annual mean heat-budget
around the mesothermal water in the Gulf of Alaska.
To represent seasonal change and annual-mean state of
mesothermal water, it is inferred that the lateral heat
transport Q, into a layer beneath the halocline is
needed.
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Fig. 4. Station points for XBT (O) and XCTD (@) along the Oshoro-maru cruise between Seattle and Dutch Harbor
during 22-28 July 2000, and the bottom topography in the northeastern North Pacific. Arrows show the schematic
diagram of the long-term mean circulation around the Gulf of Alaska.
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XCTD data, (c) salinity, and (d) potential density along the XBT/XCTD cruise in the Gulf of Alaska.

. 5. Vertical distributions of (a) temperature using XBT and XCTD data, (b) potential temperature § using
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