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1. Cruise Itinerary 
 
 
Cruise 218 
Departure from Hakodate Jan.   27,  2011 
Start hydrographic research (US11028)   27 
Arrival at Fukushima  27 
Departure from Fukushima  28 
Finish hydrographic research (US11051)   28 
Return to Hakodate  29 
Total coverage 118.4 miles 
 
 
 
Cruise 219 
Departure from Hakodate Feb.    1,  2011 
Arrival at Usujiri   1 
Departure from Usujiri   2 
Start hydrographic research (US11052)    2 
Arrival at Usujiri   2 
Departure from Usujiri   3 
Retrieval mooring ADCP system   3 
Arrival at Usujiri   3 
Departure from Usujiri   4 
Set mooring ADCP system   4 
Arrival at Muroran   4 
Departure from Muroran and arrival at Usujiri   5 
Departure from Usujiri   6 
Finish hydrographic research (US11082)    6 
Arrival at Usujiri   6 
Departure from Usujiri   7 
Return to Hakodate   8 
Total coverage 380.9 miles 
 
 
 
Cruise 220 
Departure from Hakodate Feb.   14,  2011 
Start hydrographic research (US11083)   14 
Arrival at Fukushima  14 
Departure from Fukushima  15 
Finish hydrographic research (US11111)   15 
Return to Hakodate  16 
Total coverage 140.0 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 218) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Oceanographic stations (Cruise 220) 
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Figure 2: Oceanographic stations (Cruise 217)) 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Oceanographic stations (Cruise 219) 
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Figure 2: Oceanographic stations (Cruise 217)) 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Oceanographic stations (Cruise 219) 
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Cruise 218
Station Lat. (N )* Long  (E )* Date S.M.T Depth Wave Swell Wind Air Temp. Sea Temp. Wr. Bar. (hPa)

US11028 41-47.2 140-40.6 1/27 0858-0901 20 NNE-1 SSW-1 NNE-2 -3.2 7.5 bc 1023.6
US11029 41-45.6 140-40.2 1/27 0918-0921 35 North-1 SSW-1 North-2 -1.2 8.9 bc 1023.6
US11030 41-43.8 140-40.0 1/27 0940-0943 64 North-1 SSW-1 North-2 0.1 9.2 bc 1023.6
US11031 41-25.4 140-00.2 1/27 1309-1314 104 Calm WNW-1 Calm 3.0 9.6 bc 1021.6
US11032 41-25.8 140-00.9 1/27 1327-1331 95 Calm WNW-1 Calm 3.0 9.3 bc 1021.2
US11033 41-26.1 140-02.2 1/27 1349-1352 45 Calm WNW-1 Calm 3.3 8.2 bc 1021.1
US11034 41-26.4 140-02.4 1/27 1354-1357 31 East-1 WNW-1 Eat-2 2.8 8.6 bc 1021.0
US11035 41-24.6 140-06.3 1/27 1434-1437 51 Calm WNW-1 Calm 2.2 10.0 bc 1020.6
US11036 41-23.8 140-06.2 1/27 1451-1455 87 SE -1 WNW-1 SE -3 3.3 10.0 bc 1020.6
US11037 41-23.3 140-06.0 1/27 1508-1513 102 East-1 WNW-1 East-3 3.6 10.0 bc 1020.6
US11038 41-22.1 140-06.4 1/27 1530-1534 119 East-2 WNW-1 East-4 3.0 10.0 c 1020.6
US11039 41-24.1 140-17.6 1/27 1636-1640 95 East-1 West-1 East-2 1.7 9.3 c 1020.6
US11040 41-27.9 140-16.3 1/28 0741-0743 28 NW -1 South-1 NW -3 -2.0 8.0 s 1015.2
US11041 41-26.4 140-16.7 1/28 0801-0804 59 NW -1 South-1 NW -3 -1.6 8.4 s 1014.9
US11042 41-28.5 140-20.2 1/28 0838-0842 61 ENE-1 SSW-1 ENE-3 -0.5 8.9 c 1014.6
US11043 41-35.0 140-26.6 1/28 0947-0949 14 ENE-2 SSE-1 ENE-4 -0.2 8.0 s 1014.5
US11044 41-35.1 140-28.9 1/28 1010-1012 31 East-1 SSE-1 East-3 -0.2 8.8 o 1014.5
US11045 41-35.1 140-32.7 1/28 1042-1045 57 East-1 South-1 East-3 0.4 9.0 s 1014.2
US11046 41-36.9 140-29.9 1/28 1110-1113 33 NE -1 ENE-1 NE -3 0.8 8.9 c 1014.1
US11047 41-37.6 140-28.3 1/28 1137-1139 23 North-2 East-1 North-4 1.2 8.8 c 1013.8
US11048 41-37.9 140-27.1 1/28 1154-1155 17 North-2 East-1 North-4 1.2 8.6 c 1013.8
US11049 41-40.9 140-34.0 1/28 1248-1251 42 NW -1 East-1 NW -3 1.2 9.1 s 1013.5
US11050 41-43.7 140-36.5 1/28 1321-1324 35 NW -1 ESE-1 NW -3 0.9 8.8 s 1013.5
US11051 41-43.9 140-35.9 1/28 1331-1333 16 North-1 ESE-1 North-2 0.5 8.4 c 1013.5

Cruise 219
Station Lat. (N )* Long  (E )* Date S.M.T Depth Wave Swell Wind Air Temp. Sea Temp. Wr. Bar. (hPa)

US11052 42-15.1 140-48.1 2/2 0651-0655 71 West-1 West-1 West-3 -0.6 3.4 bc 1021
US11053 42-20.4 140-48.1 2/2 0739-0743 56 Calm West-1 Calm -1.5 3.5 c 1021.2
US11054 42-23.2 140-42.9 2/2 0819-0823 61 NE -1 West-1 NE -2 -1.3 4 c 1021.2
US11055 42-25.9 140-37.7 2/2 0900-0904 83 East-1 West-1 East-2 -1 3.9 c 1022.5
US11056 42-28.6 140-31.7 2/2 0944-0948 79 East-1 South-1 East-2 -0.6 4 c 1021.4
US11057 42-24.2 140-31.6 2/2 1025-1029 96 West-1 South-1 West-3 0.4 3.3 c 1021.4
US11058 42-21.6 140-35.5 2/2 1102-1107 92 NW -1 SW -1 NW -3 1 3.6 c 1021.2
US11059 42-19.3 140-30.8 2/2 1158-1202 95 SW -1 WSW-1 SW -3 2.3 3.5 bc 1021
US11060 42-17.7 140-26.8 2/2 1303-1307 77 WSW-2 WSW-1 WSW-4 2.8 3.6 bc 1020.2
US11061 42-13.9 140-29.8 2/2 1412-1416 78 West-2 West-1 West-4 2.8 3.3 bc 1020.1
US11062 42-11.0 140-35.7 2/2 1529-1533 82 SW -2 West-1 SW-4 3.1 3.3 bc 1020
US11063 42-08.7 140-35.7 2/2 1609-1613 65 WSW-2 West-1 WSW-4 2.5 3.1 bc 1020.1
US11064 42-15.0 140-36.2 2/3 0805-0810 92 NW -2 NW -1 NW -4 3.8 3.5 bc 1018.1
US11065 42-17.9 140-41.7 2/3 0918-0922 67 NW -2 NW -1 NW -4 4.3 4.1 bc 1018.6
US11066 42-13.7 140-41.2 2/3 1018-1022 89 NW -1 NW -1 NW -3 4.5 3.3 bc 1018.6
US11067 42-10.2 140-46.8 2/3 1120-1125 96 NW -1 NW -1 NW -2 4.9 3.7 bc 1018.2
US11068 42-02.1 140-55.0 2/6 0659-0703 79 Calm ESE-1 Calm -2 3.3 bc 1019.8
US11069 42-04.9 140-56.5 2/6 0756-0806 86 Calm ESE-1 Calm -1.3 3.3 bc 1020.1
US11070 42-09.3 140-52.8 2/6 0907-0911 79 SE -1 ESE-1 SE -3 0.5 3.2 c 1019.6
US11071 42-10.6 140-46.9 2/6 0939-0943 94 SE -2 ESE-1 SE -4 0.6 3.2 c 1019.1
US11072 42-13.4 140-41.8 2/6 1012-1016 89 SE -2 ESE-1 SE -4 1.2 3.4 c 1018.3
US11073 42-15.5 140-37.4 2/6 1057-1106 90 SE -2 ESE-1 SE -5 1.4 3.2 bc 1017.8
US11074 42-15.5 140-47.3 2/6 1210-1214 73 ESE-2 ESE-1 ESE-5 1.6 3.2 c 1016
US11075 42-17.6 140-53.8 2/6 1300-1310 58 SE -3 ESE-1 SE -5 1.5 3.2 c 1015.6
US11076 42-16.3 140-58.4 2/6 1355-1358 63 SE -3 ESE-1 SE -5 2.1 3.1 bc 1014.6
US11077 42-13.2 140-56.1 2/6 1420-1423 69 SE -3 ESE-1 SE -5 2.5 3.3 bc 1013.6
US11078 42-07.5 140-51.1 2/6 1503-1507 85 ESE-3 ESE-1 ESE-5 2.9 3.4 c 1012.4
US11079 41-57.5 140-58.1 2/6 1616-1620 80 SE -2 ESE-1 SE -4 3.2 3.3 c 1011.6
US11080 41-58.1 140-59.3 2/6 1627-1631 87 SE -3 ESE-1 SE -5 3.2 3.4 c 1011.6
US11081 41-58.7 141-00.7 2/6 1639-1643 96 SE -3 ESE-1 SE -5 3.2 3.4 o 1011.6
US11082 41-59.4 141-02.1 2/6 1651-1656 104 SE -3 ESE-1 SE -5 3.5 3.5 o 1011.4

Cruise 220
Station Lat. (N )* Long  (E )* Date S.M.T Depth Wave Swell Wind Air Temp. Sea Temp. Wr. Bar. (hPa)

US11083 41-47.0 140-40.7 2/14 0834-0836 21 North-1 SSW-1 North-2 -3.3 6.5 bc 1023.2
US11084 41-45.6 140-40.1 2/14 0855-0857 37 Calm SSW-1 Calm -0.6 6.7 bc 1023.2
US11085 41-43.8 140-39.9 2/14 0918-0921 64 SW -1 SSW-1 SW -2 -0.7 7.6 bc 1023.2
US11086 41-25.6 140-00.3 2/14 1255-1300 104 West-1 WNW-1 West-3 2 9 c 1021.6
US11087 41-25.8 140-01.1 2/14 1313-1317 89 NW -2 WNW-1 NW -4 2.3 9.1 c 1021.6
US11088 41-26.1 140-01.9 2/14 1330-1334 53 NW -2 WNW-1 NW -4 1.6 9.1 c 1021.6
US11089 41-26.3 140-02.5 2/14 1347-1350 29 NNW-1 WNW-1 NNW-3 2.4 9 c 1021.5
US11090 41-24.6 140-06.3 2/14 1421-1424 49 West-2 WNW-1 West-5 2 8.9 s 1021.2
US11091 41-24.0 140-06.2 2/14 1437-1441 81 West-2 WNW-1 West-4 1.1 9 s 1021.3
US11092 41-23.5 140-06.2 2/14 1454-1459 95 West-2 WNW-1 West-5 -0.1 9.2 s 1021.2
US11093 41-22.5 140-06.1 2/14 1515-1520 116 West-2 WNW-1 West-5 0.9 9 s 1021.1
US11094 41-24.1 140-20.4 2/14 1628-1632 95 SW -1 West-1 SW -3 0.5 8.9 s 1021.6
US11095 41-27.9 140-16.2 2/15 0634-0636 25 NW -2 SSE-1 NW -4 -4.2 7.1 bc 1020.6
US11096 41-26.5 140-17.2 2/15 0655-0659 63 NW -2 SSE-1 NW -5 -1.9 7.9 bc 1020.6
US11097 41-28.8 140-20.6 2/15 0735-0739 62 NNW-3 SSW-1 NNW-5 0 8 bc 1020.6
US11098 41-34.9 140-26.7 2/15 0841-0843 16 NW -1 South-1 NW -3 -0.7 7.2 bc 1021.2
US11099 41-34.8 140-29.2 2/15 0905-0907 33 NNW-1 South-1 NNW-3 0.3 7.4 bc 1021.6
US11100 41-34.9 140-32.6 2/15 0933-0936 58 NW -1 SE -1 NW -3 0.7 7.7 bc 1021.6
US11101 41-37.2 140-30.1 2/15 1005-1008 32 WNW-1 SE -1 WNW-3 -0.9 7.7 bc 1021.6
US11102 41-37.7 140-28.2 2/15 1026-1028 23 West-1 SE -1 West-2 0.2 7.5 bc 1021.6
US11103 41-37.9 140-27.0 2/15 1043-1045 17 NW -1 SE -1 NW -2 0.6 7.3 bc 1021.6
US11104 41-41.1 140-34.2 2/15 1139-1143 43 SW -1 SSE-1 SW -2 3 7.7 bc 1021.2
US11105 41-43.1 140-36.5 2/15 1213-1216 51 NW -1 South-1 NW -3 3.0 7.6 bc 1020.6
US11106 41-43.9 140-35.8 2/15 1224-1226 16 NNW-2 South-1 NNW-4 2.4 7.6 bc 1020.6
US11107 41-38.8 140-49.1 2/15 1343-1354 349 West-2 WNW-1 West-4 2.8 8.6 bc 1019.8
US11108 41-36.9 140-51.2 2/15 1412-1417 94 West-3 WNW-1 West-5 2.7 8.6 bc 1019.7
US11109 41-35.6 140-52.5 2/15 1427-1430 35 WNW-3 WNW-1 WNW-5 2.8 8.6 bc 1020.1
US11110 41-40.7 140-47.2 2/15 1510-1518 227 West-3 West-1 West-5 2.0 8.5 bc 1020.1
US11111 41-42.8 140-45.1 2/15 1537-1541 86 West-3 West-1 West-5 2.2 8.4 bc 1020.2

Table 1: List of oceanographic stations

(*): Fixed position by Global Positioning System
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