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1. Cruise Itinerary 
 
 
Cruise 236 
Departure from Hakodate Sep.   19,  2011 
Start hydrographic research (US11587) and trawl net research  19 
Arrival at Aomori  19 
Departure from Aomori  20 
Finish trawl net research  20 
FInish hydrographic research (US11615)  21 
Return to Hakodate  21 
Total coverage 197.4 miles 
 
 
 
Cruise 237 
Departure from Hakodate Sep.   27,  2011 
Start hydrographic research (US11616)  27 
Finish hydrographic research (US11635)  28 
Return to Hakodate  29 
Total coverage 269.7 miles 
 
 
 
Cruise 238 
Departure from Hakodate Oct.    3,  2011 
Start hydrographic research (US11636)   4 
Arrival at Nemuro   4 
Departure from Nemuro   5 
Arrival at and departure from Nemuro   6 
Arrival at Kushiro   7 
Departure from Kushiro   8 
Arrival at Usujiri   9 
Departure from Usujiri  10 
Finish hydrographic research (US11682)  10 
Return to Hakodate  11 
Total coverage 1015.3 miles 
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2. Data on Temperature, Salinity and Computed Dynamic Depth Anomaly 
 
Hydrographic work on deck and the data processing were made by the deck officers, crews, research staff and cadets of the “Ushio Maru”. 
Temperature and salinity were measured by CTD (Seabird SBE9Plus and SBE-19). Dynamic computations were made using a desk-top computer 
aboard the “Ushio Maru”. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Oceanographic stations (Cruise 236) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Oceanographic stations (Cruise 237)  

－195－



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Oceanographic stations (Cruise 238; 2 maps) 
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Figure 3. Oceanographic stations (Cruise 238; 2 maps) 
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Cruise 236
Station Lat. (N )* Long  (E )* Date S.M.T Depth Wave Swell Wind Air Temp. Sea Temp. Wr. Bar. (hPa)

US11587 41-11.4 140-42.2 9/19 1121-1129 69 North-1 North-1 North-2 18.7 22.5 c 1016.1
US11588 41-09.5 140-41.1 9/19 1147-1153 53 Calm North-1 Calm 18.8 22.5 o 1016.0
US11589 41-09.1 140-43.1 9/19 1211-1220 73 SE -1 North-1 SE -3 18.6 22.0 o 1016.0
US11590 41-05.2 140-43.8 9/19 1250-1256 60 East-1 North-1 East-3 18.5 21.7 o 1015.6
US11591 41-02.7 140-46.0 9/19 1408-1414 52 ENE-2 NE -1 ENE-5 18.1 22.3 r 1015.6
US11592 41-01.1 140-43.4 9/19 1435-1443 55 NE -2 NE -1 NE -4 17.6 22.3 r 1016.1
US11593 41-00.3 140-46.5 9/19 1500-1507 51 ENE-2 NE -1 ENE-5 17.3 22.4 r 1015.9
US11594 40-57.3 140-45.4 9/19 1610-1617 49 East-2 NE -1 East-4 17.0 22.7 r 1016.0
US11595 40-51.9 140-45.9 9/20 0547-0553 26 SSE-1 NE -1 SSE-2 14.8 22.4 r 1016.6
US11596 40-55.5 140-46.5 9/20 0629-0636 41 SE -1 NE -1 SE -2 20.9 15.3 r 1016.2
US11597 41-05.2 140-47.6 9/20 0751-0757 55 SE -1 NW -1 SE -3 15.5 20.5 r 1016.8
US11598 41-05.8 140-51.1 9/20 0814-0820 52 SSE-2 NW -1 SSE-4 15.2 21.9 r 1016.8
US11599 41-04.8 140-51.6 9/20 0828-0832 52 SSE-2 NW -1 SSE-4 14.9 21.1 r 1016.7
US11600 41-03.8 140-52.2 9/20 1856-0901 50 SSE-1 NW -1 SSE-2 15.1 20.7 r 1016.6
US11601 41-04.3 140-57.9 9/20 1013-1017 49 SSW-1 SE -1 SSW-2 15.3 22.1 r 1016.7
US11602 41-04.5 141-02.1 9/20 1054-1059 47 SSW-1 SE -1 SSW-2 15.5 22.0 r 1016.6
US11603 41-02.0 141-01.0 9/20 1303-1308 47 SW -1 South-1 SW -2 15.8 22.0 o 1015.6
US11604 40-58.1 141-06.5 9/20 1344-1351 39 Calm South-1 Calm 15.8 22.3 o 1015.5
US11605 40-59.8 141-07.0 9/20 1420-1427 42 Calm South-1 Calm 15.9 22.3 o 1015.0
US11606 41-10.7 141-11.0 9/20 1619-1625 30 SSE-1 SSE-1 SSE-3 16.9 22.3 o 1014.7
US11607 41-08.4 141-10.7 9/20 1730-1734 34 SE -1 SE -1 SE -3 16.8 22.3 o 1015.1
US11608 41-06.0 141-09.4 9/20 1753-1758 38 SE -2 South-1 SE -4 16.6 22.0 o 1015.1
US11609 41-07.4 141-04.4 9/20 1842-1847 40 SE -2 South-1 SE -4 16.7 22.2 o 1015.4
US11610 41-06.3 140-56.2 9/20 1943-1949 47 SE -2 South-1 SE -4 16.6 22.2 o 1015.1
US11611 41-34.7 140-53.0 9/20 2318-2321 36 East-1 South-1 East-3 17.2 22.4 o 1013.6
US11612 41-36.9 140-51.1 9/20 2338-2342 83 East-2 East-1 East-4 17.7 22.7 o 1013.6
US11613 41-38.7 140-49.4 9/20 2357-0010 332 East-2 East-1 East-3 17.8 23.0 o 1013.6
US11614 41-40.8 140-47.1 9/21 0028-0035 219 NE -2 East-1 NE -4 17.8 23.3 o 1013.6
US11615 41-42.7 140-45.1 9/21 0051-0055 84 NE -2 East-1 NE -4 17.4 22.2 o 1013.6

Cruise 237
Station Lat. (N )* Long  (E )* Date S.M.T Depth Wave Swell Wind Air Temp. Sea Temp. Wr. Bar. (hPa)

US11616 41-49.3 141-13.1 9/27 1147-1159 166 Calm SE -1 Calm 21.3 19.5 bc 1022
US11617 42-04.2 140-58.2 9/27 1444-1451 80 NW -2 ESE-1 NW -4 21.3 19.7 bc 1020.6
US11618 42-17.4 140-54.1 9/27 1648-1655 56 WNW-2 ESE-1 WNW-4 20.9 18.9 bc 1020.7
US11619 42-10.0 141-29.9 9/27 2045-2125 544 NNE-3 ESE-1 NNE-5 19.2 20 bc 1022.2
US11620 42-10.0 141-19.8 9/27 2204-2248 351 North-3 ESE-1 North-4 19 19 bc 1022.1
US11621 42-10.1 141-09.9 9/27 2330-2335 119 West-2 ESE-1 West-3 18.4 18.9 bc 1022.6
US11622 42-11.5 141-02.6 9/28 0022-0026 80 West-2 ESE-1 West-3 18.1 18.9 bc 1022.2
US11623 42-09.4 140-53.2 9/28 0117-0121 76 Calm ESE-1 Calm 17.6 19.1 bc 1022.6
US11624 42-11.2 140-41.4 9/28 0227-0231 89 West-1 ESE-1 West-3 15.9 19.7 bc 1022.6
US11625 42-18.2 140-42.0 9/28 0319-0322 63 West-1 ESE-1 West-2 16.8 19.5 bc 1022.6
US11626 42-15.9 140-36.3 9/28 0612-0618 89 SW -1 ESE-1 SW -1 16 19.9 bc 1022.1
US11627 42-23.9 140-31.5 9/28 1008-1012 93 Calm ESE-1 Calm 19.4 20.5 bc 1023.6
US11628 42-15.6 140-47.6 9/28 1152-1156 69 East-2 ESE-1 East-3 19.5 19.9 bc 1022.4
US11629 42-13.0 140-55.9 9/28 1340-1343 67 East-2 ESE-1 East-4 20.8 19.2 bc 1021.1
US11630 42-15.3 141-05.0 9/28 1440-1444 77 East-2 ESE-1 East-3 21.2 19.2 bc 1021
US11631 41-59.3 141-01.9 9/28 1637-1642 99 SE -3 ESE-1 SE -5 20.1 19.3 bc 1020.5
US11632 41-58.7 141-00.7 9/28 1652-1657 93 SE -3 ESE-1 SE -5 20.1 19.2 bc 1020.6
US11633 41-58.1 140-59.4 9/28 1707-1711 85 SE -3 ESE-1 SE -5 20 19.5 bc 1020.6
US11634 41-57.4 140-58.2 9/28 1719-1723 76 SE -3 ESE-1 SE -5 20 19.8 bc 1020.6
US11635 41-56.0 141-07.9 9/28 1808-1815 145 SE -3 ESE-1 SE -4 19.5 19.2 bc 1021.2

Table 1: List of oceanographic stations
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Cruise 238
Station Lat. (N )* Long  (E )* Date S.M.T Depth Wave Swell Wind Air Temp. Sea Temp. Wr. Bar. (hPa)

US11636 42-42.6 144-45.1 10/4 0800-0808 176 WSW-2 SSE-1 WSW-3 11.3 14.6 bc 1020.6
US11637 43-43.4 145-14.1 10/5 0835-0836 17 SW -2 WSW-1 SW -4 15.4 16 bc 1019.6
US11638 43-43.2 145-12.7 10/5 0845-0846 16 SW -2 WSW-1 SW -4 15.6 16 bc 1019.5
US11639 43-54.3 145-14.7 10/5 0949-0953 72 South-2 North-1 South-4 19.1 16 bc 1019.5
US11640 43-56.5 145-12.5 10/5 1009-1013 82 South-1 North-1 South-3 18.3 16 bc 1019.4
US11641 43-57.2 145-11.6 10/5 1019-1023 87 South-1 North-1 South-3 18.1 16 bc 1019.2
US11642 44-01.3 145-14.2 10/5 1048-1059 334 SSE-1 North-1 SSE-3 18.2 16.1 bc 1019
US11643 44-00.5 145-16.5 10/5 1113-1126 428 SE -1 North-1 SE -3 17.9 16.1 bc 1018.6
US11644 43-59.6 145-18.9 10/5 1139-1146 278 South-1 South-1 South-3 17.8 16.1 bc 1018.4
US11645 44-03.2 145-23.4 10/5 1221-1235 517 South-1 South-1 South-3 17.2 16 bc 1018
US11646 44-04.6 145-20.5 10/5 1253-1308 1097 South-1 South-1 South-3 18.8 16 bc 1017.6
US11647 44-06.1 145-17.0 10/5 1328-1341 490 SE -1 NNE-1 SE -3 19.2 16 bc 1017.6
US11648 44-10.1 145-20.7 10/5 1413-1420 274 SE -1 NNE-1 SE -3 18.1 16 bc 1017.5
US11649 44-09.0 145-24.0 10/5 1438-1453 1450 South-2 North-1 South-3 17.9 16 bc 1017.5
US11650 44-07.5 145-27.6 10/5 1513-1528 1255 South-2 North-1 South-3 17.7 16.1 bc 1017.5
US11651 44-15.1 145-23.5 10/5 1625-1637 301 SW -2 NNE-1 SW -2 17.3 15.5 bc 1017.6
US11652 44-13.7 145-26.4 10/5 1655-1712 1603 SW -1 NNE-1 SW -2 16.6 15.8 bc 1017.6
US11653 44-12.1 145-30.0 10/5 1733-1750 2081 SW -1 NNE-1 SW -3 16.3 15.2 bc 1017.8
US11654 44-17.2 145-33.1 10/5 1827-1845 2084 SSW-1 NNE-1 SSW-2 15.8 15 bc 1018.1
US11655 44-18.8 145-28.5 10/5 1903-1920 1865 South-1 NNE-1 South-2 15.7 14.9 bc 1018.1
US11656 44-20.4 145-24.8 10/5 1940-1958 1011 SSW-1 NNE-1 SSW-2 16.1 15.8 bc 1018
US11657 44-21.6 145-21.6 10/5 2015-2017 73 Calm NNE-1 Calm 15.8 15.1 bc 1018
US11658 44-23.1 145-17.7 10/5 2038-2055 708 Calm NNE-1 Calm 15.6 13.8 bc 1018
US11659 44-24.7 145-14.1 10/5 2115-2135 1436 SSE-1 NNE-1 SSE-2 14.5 12.3 bc 1018
US11660 44-20.8 145-09.3 10/5 2215-2230 1200 SE -1 NNE-1 SE -2 14.4 12.6 bc 1017.8
US11661 44-19.3 145-12.8 10/5 2248-2304 745 SE -1 NNE-1 SE -3 14.5 12.7 bc 1017.5
US11662 44-17.9 145-15.3 10/5 2320-2325 117 SE -1 NNE-1 SE -3 15.3 13.8 bc 1017.5
US11663 44-14.5 145-11.8 10/5 2355-0001 160 SSW-1 NNE-1 SSW-3 14.2 14.7 bc 1017
US11664 44-15.6 145-08.8 10/6 0018-0033 620 SSE-1 NNE-1 SSE-2 14.1 13.3 bc 1016.7
US11665 44-16.7 145-05.3 10/6 0054-0109 850 Calm NNE-1 Calm 13.6 12.7 bc 1016.6
US11666 44-11.3 145-06.8 10/6 0153-0201 290 Calm NNE-1 Calm 13.8 14.6 bc 1016.2
US11667 44-11.9 145-03.7 10/6 0202-0234 440 Calm NNE-1 Calm 14.2 14.6 bc 1015.8
US11668 44-13.3 144-59.8 10/6 0300-0315 670 Calm NNE-1 Calm 13.2 12.8 bc 1015.6
US11669 42-32.0 143-54.4 10/8 1040-1045 144 Calm East-1 Calm 15.1 14.4 bc 1019.7
US11670 42-04.4 143-40.5 10/8 1413-1424 316 South-3 East-1 South-5 15.6 14.7 bc 1019
US11671 41-57.7 142-46.5 10/8 2230-2241 280 NNE-1 ESE-1 NNE-2 14.8 16.6 bc 1023.1
US11672 42-24.4 141-26.6 10/9 0610-0616 175 West-2 West-2 West-3 14.7 17.3 bc 1024.6
US11673 42-10.3 141-09.4 10/9 0902-0906 114 WSW-2 West-1 WSW-4 16 17.3 bc 1025
US11674 41-59.5 141-01.9 10/9 1121-1125 99 East-1 ESE-1 East-2 18.2 17.6 bc 1024.8
US11675 41-58.7 141-00.6 10/9 1133-1137 92 East-1 ESE-1 East-2 18.7 17.7 bc 1024.6
US11676 41-58.1 140-59.4 10/9 1141-1145 85 NE -1 ESE-1 NE -2 18.7 17.6 bc 1024.6
US11677 41-57.4 140-58.2 10/9 1155-1159 77 SW -1 ESE-1 SW -3 18.9 17.7 bc 1024.5
US11678 41-35.3 140-53.6 10/10 0834-0836 50 SSW-3 SW -1 SSW-5 18.4 19.6 c 1019.1
US11679 41-37.1 140-51.4 10/10 0856-0900 97 SSW-3 SW -1 SSW-5 18.8 19.6 c 1018.7
US11680 41-38.7 140-49.4 10/10 0917-0927 309 SSW-3 SW -1 SSW-5 18.9 18.9 c 1018.5
US11681 41-40.7 140-47.3 10/10 0946-0954 225 SSW-3 SW -1 SSW-5 19.2 17.9 c 1017.8
US11682 41-42.7 140-45.0 10/10 1012-1016 85 SSW-3 SW -1 SSW-5 19.5 15.9 c 1017.1

Table 2: Oceanographic data

(*): Fixed position by Global Positioning System
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Cruise 238
Station Lat. (N )* Long  (E )* Date S.M.T Depth Wave Swell Wind Air Temp. Sea Temp. Wr. Bar. (hPa)

US11636 42-42.6 144-45.1 10/4 0800-0808 176 WSW-2 SSE-1 WSW-3 11.3 14.6 bc 1020.6
US11637 43-43.4 145-14.1 10/5 0835-0836 17 SW -2 WSW-1 SW -4 15.4 16 bc 1019.6
US11638 43-43.2 145-12.7 10/5 0845-0846 16 SW -2 WSW-1 SW -4 15.6 16 bc 1019.5
US11639 43-54.3 145-14.7 10/5 0949-0953 72 South-2 North-1 South-4 19.1 16 bc 1019.5
US11640 43-56.5 145-12.5 10/5 1009-1013 82 South-1 North-1 South-3 18.3 16 bc 1019.4
US11641 43-57.2 145-11.6 10/5 1019-1023 87 South-1 North-1 South-3 18.1 16 bc 1019.2
US11642 44-01.3 145-14.2 10/5 1048-1059 334 SSE-1 North-1 SSE-3 18.2 16.1 bc 1019
US11643 44-00.5 145-16.5 10/5 1113-1126 428 SE -1 North-1 SE -3 17.9 16.1 bc 1018.6
US11644 43-59.6 145-18.9 10/5 1139-1146 278 South-1 South-1 South-3 17.8 16.1 bc 1018.4
US11645 44-03.2 145-23.4 10/5 1221-1235 517 South-1 South-1 South-3 17.2 16 bc 1018
US11646 44-04.6 145-20.5 10/5 1253-1308 1097 South-1 South-1 South-3 18.8 16 bc 1017.6
US11647 44-06.1 145-17.0 10/5 1328-1341 490 SE -1 NNE-1 SE -3 19.2 16 bc 1017.6
US11648 44-10.1 145-20.7 10/5 1413-1420 274 SE -1 NNE-1 SE -3 18.1 16 bc 1017.5
US11649 44-09.0 145-24.0 10/5 1438-1453 1450 South-2 North-1 South-3 17.9 16 bc 1017.5
US11650 44-07.5 145-27.6 10/5 1513-1528 1255 South-2 North-1 South-3 17.7 16.1 bc 1017.5
US11651 44-15.1 145-23.5 10/5 1625-1637 301 SW -2 NNE-1 SW -2 17.3 15.5 bc 1017.6
US11652 44-13.7 145-26.4 10/5 1655-1712 1603 SW -1 NNE-1 SW -2 16.6 15.8 bc 1017.6
US11653 44-12.1 145-30.0 10/5 1733-1750 2081 SW -1 NNE-1 SW -3 16.3 15.2 bc 1017.8
US11654 44-17.2 145-33.1 10/5 1827-1845 2084 SSW-1 NNE-1 SSW-2 15.8 15 bc 1018.1
US11655 44-18.8 145-28.5 10/5 1903-1920 1865 South-1 NNE-1 South-2 15.7 14.9 bc 1018.1
US11656 44-20.4 145-24.8 10/5 1940-1958 1011 SSW-1 NNE-1 SSW-2 16.1 15.8 bc 1018
US11657 44-21.6 145-21.6 10/5 2015-2017 73 Calm NNE-1 Calm 15.8 15.1 bc 1018
US11658 44-23.1 145-17.7 10/5 2038-2055 708 Calm NNE-1 Calm 15.6 13.8 bc 1018
US11659 44-24.7 145-14.1 10/5 2115-2135 1436 SSE-1 NNE-1 SSE-2 14.5 12.3 bc 1018
US11660 44-20.8 145-09.3 10/5 2215-2230 1200 SE -1 NNE-1 SE -2 14.4 12.6 bc 1017.8
US11661 44-19.3 145-12.8 10/5 2248-2304 745 SE -1 NNE-1 SE -3 14.5 12.7 bc 1017.5
US11662 44-17.9 145-15.3 10/5 2320-2325 117 SE -1 NNE-1 SE -3 15.3 13.8 bc 1017.5
US11663 44-14.5 145-11.8 10/5 2355-0001 160 SSW-1 NNE-1 SSW-3 14.2 14.7 bc 1017
US11664 44-15.6 145-08.8 10/6 0018-0033 620 SSE-1 NNE-1 SSE-2 14.1 13.3 bc 1016.7
US11665 44-16.7 145-05.3 10/6 0054-0109 850 Calm NNE-1 Calm 13.6 12.7 bc 1016.6
US11666 44-11.3 145-06.8 10/6 0153-0201 290 Calm NNE-1 Calm 13.8 14.6 bc 1016.2
US11667 44-11.9 145-03.7 10/6 0202-0234 440 Calm NNE-1 Calm 14.2 14.6 bc 1015.8
US11668 44-13.3 144-59.8 10/6 0300-0315 670 Calm NNE-1 Calm 13.2 12.8 bc 1015.6
US11669 42-32.0 143-54.4 10/8 1040-1045 144 Calm East-1 Calm 15.1 14.4 bc 1019.7
US11670 42-04.4 143-40.5 10/8 1413-1424 316 South-3 East-1 South-5 15.6 14.7 bc 1019
US11671 41-57.7 142-46.5 10/8 2230-2241 280 NNE-1 ESE-1 NNE-2 14.8 16.6 bc 1023.1
US11672 42-24.4 141-26.6 10/9 0610-0616 175 West-2 West-2 West-3 14.7 17.3 bc 1024.6
US11673 42-10.3 141-09.4 10/9 0902-0906 114 WSW-2 West-1 WSW-4 16 17.3 bc 1025
US11674 41-59.5 141-01.9 10/9 1121-1125 99 East-1 ESE-1 East-2 18.2 17.6 bc 1024.8
US11675 41-58.7 141-00.6 10/9 1133-1137 92 East-1 ESE-1 East-2 18.7 17.7 bc 1024.6
US11676 41-58.1 140-59.4 10/9 1141-1145 85 NE -1 ESE-1 NE -2 18.7 17.6 bc 1024.6
US11677 41-57.4 140-58.2 10/9 1155-1159 77 SW -1 ESE-1 SW -3 18.9 17.7 bc 1024.5
US11678 41-35.3 140-53.6 10/10 0834-0836 50 SSW-3 SW -1 SSW-5 18.4 19.6 c 1019.1
US11679 41-37.1 140-51.4 10/10 0856-0900 97 SSW-3 SW -1 SSW-5 18.8 19.6 c 1018.7
US11680 41-38.7 140-49.4 10/10 0917-0927 309 SSW-3 SW -1 SSW-5 18.9 18.9 c 1018.5
US11681 41-40.7 140-47.3 10/10 0946-0954 225 SSW-3 SW -1 SSW-5 19.2 17.9 c 1017.8
US11682 41-42.7 140-45.0 10/10 1012-1016 85 SSW-3 SW -1 SSW-5 19.5 15.9 c 1017.1

Table 2: Oceanographic data

(*): Fixed position by Global Positioning System
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